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(57) ABSTRACT

An organic light emitting display device 1s disclosed. One
inventive aspect includes a plurality of pixels provided at a
region sectioned by scan lines and data lines and an 1nitial-
ization power unit. The plurality of pixels are configured to
control the amount of a current flowing from a first power
source to a second power source through an organic light
emitting diode 1n response to a data signal. The mnitialization
power unit supplies mitialization power to a driving tran-
sistor within each pixel circuit. The mitialization power unit
turther controls the voltage of the mitialization power supply
to maintain a substantially constant voltage difference
between the second power source and the nitialization
power.

24 Claims, 3 Drawing Sheets
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOFK

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS-REFERENCE TO RELATED
APPLICATIONS

[This application is a continuation of application Ser. No.
14/038,562, filed on Sep. 26, 2013 which claims priority to
and the benefit of Korean Patent Application No. 10-2013-
00353666, filed on May 13, 2013, 1n the Korean Intellectual
Property Oflice, the entire contents of which are incorpo-
rated herein by reference in their entirety.] This application
is a reissue application of U.S. Pat. No. 9,898,963, issued on
Feb. 20, 2018, which is a continuation of U.S. application
Ser. No. 14/038,562, filed on Sep. 26, 2013, now U.S. Pat.
No. 9,208,727, and which claims priority to and the benefit
of Korean Patent Application No. 10-2013-0053666, filed on
May 13, 2013, in the Korean Intellectual Property Office, the

entive contents of which ave incovporated hervein by refer-
ence in their entirety.

BACKGROUND

Field

The disclosed technology relates generally to an organic
light emitting diode (OLED) display panel and more par-
ticularly, to a pixel circuit, an mmitialization circuit, and a
method of driving the panel.

Description of the Related Technology

Recently, various flat panel display technologies have
been developed which have less weight and volume than
traditional cathode ray tube (CRT) displays that are bulky
and heavy. Such flat panel technologies include liquid crys-
tal display, field emission display, plasma display panel,
organic light emitting diode display among others.

Among these displays, OLED technology displays images
using organic light emitting diodes that generate light by
recombining electrons and holes. These displays are char-
acterized by fast response speed and low power consump-
tion.

SUMMARY OF CERTAIN INVENTIV.
ASPECTS

(Ll

Various inventive aspects relate to an organic light emat-
ting display device and a method of driving the same.

In one aspect, an organic light emitting display device
includes: a plurality of pixels provided at a region sectioned
by scan lines and data lines and an 1nitialization power unait.
The plurality of pixels are configured to control an amount
of a current flowing from a {first power source to a second
power source through an organic light emitting diode in
response to a data signal. The mitialization power unit 1s
configured to supply an imitialization power to a drniving
transistor included in each pixel. The imtialization power
unit 1s further configured to control a voltage of the 1nitial-
ization power to maintain a substantially constant voltage
difference between the second power source and the 1nitial-
1zation power unit.
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In another exemplary embodiment of the organic light
emitting display device, the mitialization power unit 1s set to
have a voltage lower than the second power source.

In another exemplary embodiment of the organic light
emitting display device, the initialization power unit
includes a measurement unit configured to measure a volt-
age of the second power source and a generator configured
to generate the 1nitialization power to maintain the substan-
tially constant voltage difference between the second power
source measured by the measurement unit and the 1nitial-
1zation power unit.

In another exemplary embodiment of the organic light
emitting display device, the initialization power unit
includes a comparator configured to compare a voltage
difference between an external initialization power that the
comparator receives from an outside device and the second
power source and a generator configured to generate the
initialization power by controlling a voltage of the external
initialization power to maintain the substantially constant
voltage difference between the second power source and the
initialization power 1n response to a comparison result by the
comparator.

In another exemplary embodiment of the organic light
emitting display device, the imtialization power unit 1s
configured to output either the external itialization power
or the mmtialization power in response to a control signal
supplied from the outside.

In another exemplary embodiment of the organic light
emitting display device, each of the pixels includes a pixel
circuit including the driving transistor and a first transistor
between an anode electrode of the organic light emitting
diode and the imitialization power.

In another exemplary embodiment of the organic light
emitting display device, the first transistor 1s connected to
one of the scan lines. Each of the pixel circuits 1s connected
to at least one scan line, light emitting control line and data
line.

In another exemplary embodiment of the organic light
emitting display device, each of the pixel circuits on a jth
horizontal line (where j 1s a natural number) includes the
driving transistor configured to control an amount of a
current tlowing from the first power source to the organic
light emitting diode connected through a first node 1n
response to a voltage of a second node, a fifth transistor
turned on when a scan signal 1s supplied to a jth scan line,
a third transistor turned on when the scan signal 1s supplied
to a j—1th scan line, and a fourth transistor connected
between a second node and a second electrode of the driving
transistor and turned on when the scan signal 1s supplied to
the jth scan line.

In another exemplary embodiment of the organic light
emitting display device, the first transistor of each of the
pixels located on the jth horizontal line 1s connected to a
1+1th scan line.

In another exemplary embodiment of the organic light
emitting display device, each of the pixel circuits on the jth
horizontal line (where 7 1s a natural number) further
includes: a sixth transistor connected between the first node
and the first power source, turned off when a light emitting
control signal 1s supplied to a jth light emitting control line
and turned on 1n all other circumstances, and a seventh
transistor connected between a second electrode of the first
transistor and an anode electrode of the organic light emit-
ting diode, turned ofl when the light emitting control signal
1s supplied to the jth light emitting control line and turned on
in all other circumstances.
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In an embodiment, a method of driving an organic light
emitting display device having the pixel configured to
control the amount of the current flowing from the first
power source to the second power source through the
organic light emitting diode 1s provided. The method
includes: generating the mitialization power to maintain the
substantially constant voltage difference between the second
power source and the mitialization power and supplying the
voltage of the imitialization power to the driving transistor of
the pixel before the data signal 1s supplied.

In another exemplary embodiment of the method of
driving an organic light emitting display device having the
pixel configured to control the amount of the current flowing,
from the first power source to the second power source
through the organic light emitting diode, generating of the
iitialization power further includes measuring the voltage
of the second power source and generating the 1mitialization
power to have the voltage difference between the second
power source and the mnitialization power.

In another exemplary embodiment of the method of
driving an organic light emitting display device having the
pixel configured to control the amount of the current flowing
from the first power source to the second power source
through the organic light emitting diode, generating of the
iitialization power further includes comparing a voltage
difference between the external initialization power supplied
from the outside and the second power source and generat-
ing the mitialization power by controlling the voltage of the
external 1nitialization power to have the voltage diflerence
between the second power source and the mnitialization
power 1n response to a comparison result.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments will now be described more
tully heremafter with reference to the accompanying draw-
ings; however, they may be embodied in different forms and
should not be construed as limited to the embodiments set
torth herein. Rather, these embodiments are provided so that
this disclosed technology will be thorough and complete,
and will filly convey the scope of the exemplary embodi-
ments to those skilled in the art.

In the drawing figures, dimensions may be exaggerated
tor clarity of illustration. It will be understood that when an
clement 1s referred to as being “between” two elements, 1t
can be the only element between the two elements, or one or
more 1mtervening elements may also be present. Like refer-
ence numerals refer to like elements throughout.

FIG. 1 1s a diagram 1llustrating an organic light emitting
display device according to an embodiment.

FIG. 2 1s a diagram 1llustrating a pixel according to an
embodiment.

FIG. 3 1s a diagram 1llustrating an embodiment of a pixel
circuit shown in FIG. 2.

FI1G. 4 1s a ttiming diagram 1llustrating a method of driving
a pixel shown 1n FIG. 3.

FI1G. 5 1s a diagram 1illustrating an initialization power unit
according to an embodiment.

FIG. 6 1s a diagram 1illustrating an initialization power unit
according to an embodiment.

DETAILED DESCRIPTION OF CERTAIN
INVENTIVE EMBODIMENTS

Hereinafter, certain exemplary embodiments according to
the disclosed technology will be described 1n detail with
reference to the accompanying drawings, 1n which exem-
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plary embodiments of the disclosed technology are shown.
As those skilled in the art would realize, the described
embodiments may be modified 1n various different ways, all
without departing from the spirit or scope of the disclosed
technology.

The drawings and description are to be regarded as
illustrative 1n nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

Further, since sizes and thicknesses of constituent mem-
bers shown 1n the accompanying drawings are arbitrarily
given for better understanding and ease of description, the
disclosed technology 1s not limited to the illustrated sizes
and thicknesses.

In the drawings, the thickness of layers, films, panels,
regions, efc., are exaggerated for clarity. In the drawings, for
better understanding and ease of description, the thicknesses
of some layers and areas are exaggerated. It will be under-
stood that when an element such as a layer, film, region, or
substrate 1s referred to as being “on’ another element, it may
be directly on the other element or intervening elements may
also be present.

In addition, unless explicitly described to the contrary, the
word “comprise” and varnations such as “comprises” or
“comprising” will be understood to imply the inclusion of
stated elements but not the exclusion of any other elements.
Throughout this specification, it 1s understood that the term
“on” and similar terms are used generally and are not
necessarily related to a gravitational reference.

In addition, in the accompanying drawings, an organic
light emitting diode OLED display is illustrated as an active
matrix (AM)-type OLED display 1n a 6 Tr-1Cap structure in
which six thin film transistors (TFTs) and one capacitor are
formed 1n one pixel, but the disclosed technology 1s not
limited thereto. Therefore, the OLED display has various
structures. For example, a matrix of TFTs and at least one
capacitor 1s provided 1n one pixel of the OLED display, and
separate wires are further provided in the OLED display.
Here, the pixel refers to a mimmum unit for displaying an
image, and the OLED display generates an image by using
a matrix of pixels.

FIG. 1 1s a diagram 1llustrating an organic tight emitting,
display device according to an exemplary embodiment.

Retferring to FIG. 1, an organic light emitting display
device according to the exemplary embodiment includes a
pixel unit 130, a scan driver 110, a data driver 120, an
initialization power umt 160 and a timing controller 150.
The pixel unit 130 has pixels 140 at a region sectioned by
scan lines S1 to Sn and data lines D1 to Dm. The scan driver
110 1s configured to drive the scan lines S1 to Sn and light
emitting control lines E1 to En. The data driver 120 1is
configured to drive the data lines D1 to Dm. The mmitializa-
tion power unit 160 1s configured to generate an initializa-
tion power Vint. The timing controller 150 1s configured to
control the scan driver 110 and the data driver 120.

In one exemplary implementation, the timing controller
150 may generate at least one of a data driving control signal
DCS and a scan driving control signal SCS 1n response to
synchronized signals supplied from outside. The data driv-
ing control signal DCS 1s supplied to the data driver 120 and
the scan driving control signal SCS 1s supplied to the scan
driver 110. The data driving control signal DCS 1s generated
by the timing controller 150. The timing controller 150 may
supply data from the outside to the data driver 120.

The scan driver 110 may receive the scan driving control
signal SCS from the timing controller 150. The scan driver
110 may generate scan signals and supply the generated scan
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signals to at least one of the scan lines S1 to Sn. In another
implementation, the scan driver 110 may generate one or
more light emitting control signals in response to the scan
driving control signal SCS and supply the generated light
emitting control signals to at least one of the light emitting
control lines E1 to En. The width of the light emitting
control signal 1s set to be either the same or wider than a
width of at least one of the scan signal. As a non-limiting,
example, a light emitting control signal 1s supplied to an 1th
light emitting control line E1 (where 1 1s a natural number)
such that the light emitting control signal may overlaps a
scan signal supplied to at least one of the 1—-1th and 1th scan
lines S1—1 and Si.

The data driver 120 may receive the data driving control
signal DCS from the timing controller 150. The data driver
120 may generate one or more data signals and supply the
generated data signals to the data lines D1 to Dm such that
the generated data signals are synchronized with at least one
of the scan signals.

The pixel unit 130 may include the pixels 140 at the
region sectioned by at least one of the scan lines S1 to Sn and
at least one of the data lines D1 to Dm. The pixels 140 may
receive at least one of a first power source ELVDD and a
second power source ELVSS. The second power source
ELVSS 1s set to a voltage lower than the first power source
ELVDD from the outside.

In some implementations, each of the pixels 140 includes
a driving transistor and an organic light emitting diode that
are not shown i the drawings. The driving transistor may
control an amount of current flowing from the first power
source ELVDD to the second power source ELVSS through
the organic light emitting diode OLED 1n response to a data
signal. In order to compensate a threshold voltage of the
driving transistor, the driving transistor 1s diode-coupled
while the data signal 1s supplied. Each of the pixels 140 may
initialize the gate electrode voltage of the driving transistor
using the initialization power Vint from the imitialization
power unit 160 before the data signal 1s supplied.

In some other implementations, each of the pixels
includes a first transistor (which 1s not shown i1n FIG. 1)
between the mitialization power Vint and an anode electrode
of the organic light emitting diode such that display qualities
or display characteristics 1s improved. The first transistor
may provide a leakage path from the anode electrode of the
organic light emitting diode to the mitialization power Vint.
As such, black expression capabilities of the display are
enhanced.

The 1mtialization power unit 160 may generate the 1ni-
tialization power Vint and provide the generated initializa-
tion power Vint to each of the pixels 140. The mitialization
power unit 160 may control the voltage of the mitialization
power Vint and maintain a steady substantially constant
voltage difference between the second power source ELVSS
and the mitialization power Vint.

A voltage of the second power source ELVSS may change
in response to a load of the pixel unit 130. In other words,
the voltage of the second power source ELVSS may change
in response to an 1mage displayed at the pixel unit 130. The
initialization power unit 160 may control the voltage of the
initialization power Vint and maintain a voltage diflerence
between the second power source ELVSS and the nitializa-
tion power Vint in response to the voltage change of the
second power source ELVSS. The initialization power Vint
1s set to a voltage tower than the second power source
ELVSS.

FIG. 2 1s a diagram 1llustrating a pixel according to an
embodiment. In FIG. 2, the pixel 140 1s shown to be
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connected to a data line Dm and be located in the jth
horizontal line (where 7 1s a natural number)

Referring to FIG. 2, the pixel 140 according to the
exemplary embodiment includes an organic light emitting
diode OLED, a pixel circuit 142 and a first transistor M1.
The pixel circuit 142 1s configured to control an amount of
a current supplied to the organic light emitting diode OLED.
The first transistor M1 1s connected to an anode electrode of
the organic light emitting diode OLED and an initialization
power Vint.

In one implementation, the organic light emitting diode
OLED generates light of a predetermined brightness 1n
response to an amount of a current supplied from the pixel
circuit 142.

The pixel circuit 142 may initialize a voltage of a gate
clectrode of a drniving transistor using the initialization
power Vint. The pixel circuit 142 may receive a data signal
from the data line Dm when a scan signal 1s supplied to a
scan line S1 and store the received data signal. The pixel
circuit 142 may control an amount of current flowing from
a first power source ELVDD to the second power source
ELVSS through the organic light emitting diode OLED 1n
response to the data signal. The pixel circuit 142 may receive
the initialization power Vint and be formed in various shapes
or states.

The first transistor M1 1s connected between the anode
clectrode of the organic light emitting diode OLED and the
initialization power Vint. The first transistor M1 may pro-
vide a leakage path so that a predetermined current may flow
to the mitialization power Vint from the anode electrode of
the organic light emitting diode OLED. The black expres-
s10n capabilities are enhanced due to a leakage current by the
first transistor M1.

The first transistor M1 1s turned on when the scan signal
1s supplied to the 1th scan line (where 1 may be any one of
S1 to Sn). The turming on timing for the first transistor M1
1s set 1n various manners based on, including without
limitation, an i1mitialization of the organic light emitting
diode OLED, an enhancement 1n black expression capabili-
ties, etc.

FIG. 3 1s a diagram 1llustrating an embodiment of a pixel
circuit shown 1n FIG. 2.

Retferring to FIG. 3, the pixel circuit 142 includes a
second transistor M2, a third transistor M3, a fourth tran-
sistor M4, a fifth transistor M5, a sixth transistor M6, a
seventh transistor M7 and a storage capacitor Cst.

In one implementation, a first electrode of the fifth tran-
sistor M3 1s connected to the data line Dm and a second
clectrode of the fifth transistor M5 1s connected to a first
node N1. A gate clectrode of the fifth transistor M5 1s
connected to a scan line Sj. The {fifth transistor M3 may
supply a data signal received from a data line Dm to the first
node N1 as the fifth transistor i1s turned on when the scan
signal 1s supplied to the scan line Sj.

A first electrode of the second transistor M2 (1.e., a driving
transistor) 1s connected to the first node N1 and a second
clectrode of the second transistor M2 1s connected to a first
clectrode of the seventh transistor M7. A gate electrode of
the second transistor M2 1s connected to a second node N2.
The second transistor M2 may control an amount of current
flowing from a first power source ELVDD to a second power
source ELVSS through an organic light emitting diode
OLED in response to a voltage charged to the storage
capacitor Cst.

A first electrode of the third transistor M3 1s connected to
the second node N2 and the second node N2 1s further
connected to an 1imitialization power Vint. A gate electrode of
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the third transistor M3 1s connected to the scan line Sj-1.
The third transistor M3 may supply a voltage of the mitial-
1zation power Vint to the second node N2 as it 1s turned on
when the scan signal 1s supplied to the scan line Sj—1. The
iitialization power Vint 1s set to a voltage tower than the
data signal.

A first electrode of the fourth transistor M4 1s connected
to a second electrode of the second transistor M2. The
second electrode of the second transistor M2 1s connected to
the second node N2. A gate electrode of the fourth transistor
M4 1s connected to the scan line Sy. The fourth transistor M4
1s turned on when the scan signal 1s supplied to the scan line
Sn and may diode-couple the second transistor M2.

A first electrode of the sixth transistor M6 1s connected to
the first power source ELVDD. The second electrode of the
s1xth transistor M6 1s connected to the first node N1. A gate
clectrode of the sixth transistor M6 1s connected to a light
emitting control line Ej. The sixth transistor M6 1s turned off
when a light emitting control signal 1s supplied to the light
emitting control line Fj and 1s turned on when the light
emitting control signal 1s not supplied.

A first electrode of the seventh transistor M7 1s connected
to the second electrode of the second transistor M2, and the
second electrode of the second transistor M2 1s connected to
the anode electrode of the organic light emitting diode
OLED. A gate electrode of the seventh transistor M7 1is
connected to the light emitting control line Ej. The seventh
transistor M7 1s turned oil when the light emitting control
signal 1s supplied to the light emitting control line Ej and 1s
turned off when the light emitting control signal 1s not
supplied.

FIG. 4 1s a timing diagram illustrating a method of
operating a pixel shown 1n FIG. 3.

Referring to FIGS. 3 and 4, the sixth transistor M6 and the
seventh transistor M7 are turned off as the light emlttmg
control signal 1s supplied to the hght emitting control line F;.
When the sixth transistor M6 1s turned ofl, the first power
source ELVDD and the first node N1 are electrlcally
blocked. When the seventh transistor M7 1s turned off, the
second transistor M2 and the organic light emitting dlode
OLED are electrically blocked. While the light emitting
control signal 1s supplied, the pixel 140 1s set to a non-light
emitting state.

The scan signal 1s supplied to the scan line Sj—1. When the
scan signal 1s supplied to the scan line Sj-1, the third
transistor M3 1s turned on. When the third transistor M3 1s
turned on, the voltage of the initialization power Vint 1s
supplied to the second node N2.

After the voltage of the imtialization power Vint 1s
supplied to the second N2, the scan signal 1s supplied to the
1th scan line Sj. When the scan signal 1s supplied to the jth
scan line Sj, the fourth transistor M4 and the fifth transistor
M5 are turned on.

When the fourth transistor M4 1s turned on, the second
transistor M2 1s diode-coupled. When the fifth transistor M5
1s turned on, the data signal 1s supplied to the first node N1
from the data line Dm. Since the second node N2 1is
initialized to the voltage of the mitialization power Vint, the
second transistor M2 1s turned on. The voltage obtained
from subtracting the threshold voltage of the second tran-
sistor M2 from the voltage of the data signal applied to the
first node N1 1s applied to the second node N2, which the
storage capacitor Cst stores 1n the second node N2.

After a predetermined voltage 1s charged to the storage
capacitor Cst, the sixth transistor M6 and the seventh
transistor M7 are turned on because the supply of the light
emitting control signal 1s stopped to the light emitting

10

15

20

25

30

35

40

45

50

55

60

65

8

control line E1. When the sixth transistor M6 and the seventh
transistor M7 are turned on, a current path 1s formed from
the first power source ELVDD to the second power source
ELVSS through the organic light emitting diode. The second
transistor M2 may control the amount of the current flowing
from the first power source ELVDD to the organic light
emitting diode 1n response to the voltage charged to the
storage capacitor Cst.

The first transistor M1 1s turned on when the scan signal
1s supplied to the ith scan line S1. The 1th scan line S1 1s set
to a scan line Sj+1. The first transistor M1 1s turned on when
the scan signal 1s supplied to the scan line Sj+1 and supplies
the current supplied from the second transistor M2 to the
initialization power Vint. As a result, the light emitting by
the organic light emitting diode OLED due to an unneces-
sary current 1s prevented when implementing brightness of
black.

The first transistor M1 provides a path for a predeter-
mined leakage current to flow from the organic light emit-
ting diode OLED to the initialization power Vint during the
period 1 which the scan signal 1s not being supplied to the
scan line Sj+1. When the organic light emitting diode OLED
emits light, much current 1s supplied to the organic light
emitting diode OLED, and accordingly, the leakage current
allects the brightness very little. On the other hand, when
gradation of black 1s implemented, a micro current 1s sup-
plied from the pixel circuit 142 to the organic light emitting
diode OLED. In this case, the leakage current of the first
transistor M1 greatly aflects the light emitting by the organic
light emitting diode OLED. When the gradation of black 1s
implemented, the light emitting by the organic light emitting
diode OLED is prevented by the leakage current of the first
transistor M1.

When the voltage of the second power source ELVSS
changes in response to the load of the pixel unit 130, there
1s a color coordinate twist phenomenon due to a change 1n
the amount of the leakage current that flows through the first
transistor M1. In order to prevent such phenomenon, the
steady voltage diflerence between the second power source
ELVSS and the 1nitialization power Vint 1s maintained using
the 1nitialization power unit 160. As a result, the amount of
the leakage current by the first transistor M1 1s steady, and
accordingly, the color coordinate twist phenomenon 1s pre-
vented from occurring.

FIG. § 1s a diagram 1illustrating an initialization power unit
according to an embodiment.

Referring to FIG. 5, the mitialization power unit 160
according to an embodiment comprises a measurement unit
162 and a generator 164.

The measurement unit 162 1s supplied with the second
power source ELVSS from the outside power unit and
measures the supplied voltage of the second power source
ELVSS.

The generator 164 generates the mitialization power Vint
to have the steady voltage difference between the voltage of
the second power source ELVSS measured by the measure-
ment unit 162 and the mitialization voltage Vint. The gen-
crator 164 may generate the imitialization power Vint to have
a voltage lower than the measured second power source
ELVSS. When the voltage diflerence between the second

power source ELVSS and the mitialization power Vint 1s
maintained, the amount of the leakage current that flows
through the first transistor M1 1s maintained and accord-
ingly, display qualities are enhanced.
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FIG. 6 1s a diagram 1llustrating an mitialization power unit
according to an embodiment.

Referring to FIG. 6, the imitialization power unit 160

according to an embodiment may include a comparator 166
and a generator 168.

The comparator 166 1s supplied with the second power
source ELVSS and external initialization power Vint(o) from
the outside. The external initialization power Vint(o) may
refer to the 1mtialization power generally used 1n a pixel in
which the drniving transistor 1s diode-coupled. The external
iitialization power Vint(o) 1s generated 1n a power unit, etc.
(not shown).

The comparator 166 that 1s supplied with the second
power source ELVSS and the external imitialization power
Vint(o) may sense the voltage difference between the second
power source ELVSS and the external imitialization power
Vint(o) and supply the sensed voltage difference to the
generator 168.

The generator 168 may generate the 1nitialization power
Vint by controlling the voltage of the external initialization
power Vint(o) such that the second power source ELVSS
and the external initialization power Vint(o) has a steady
voltage diflerence in response to results of the sensing by the
comparator 166. The generator 168 may generate the ini-
tialization power Vint such that 1t has a voltage that 1s 1V
lower than the second power source ELVSS. When the
voltage difference between the second power source ELVSS
and the 1mtialization power Vint 1s maintained to be sub-
stantially constant, the amount of the leakage current flow-
ing through the first transistor M1 i1s maintained to be
substantially constant, and accordingly display qualities are
enhanced.

The 1mitialization power unit 160 according to an embodi-
ment may additionally receirve the control signal CS from
the timing controller 150. The mitialization power unit 160
may receive the control signal CS and selectively output the
external mitialization power Vint(o) and the imitialization
power Vint. That 1s, the mnitialization power unit 160 may
additionally have the function of selectively outputting the
external 1mtialization power Vint(o) and the imtialization
power Vint 1n response to the control signal CS.

The transistors are 1illustrated as PMOS 1n the drawings,
but the disclosed technology 1s not limited thereto. In other
words, the transistors are formed as NMOS.

The organic light emitting diode OLED may generate
light having a particular color 1n response to an amount of
a current supplied from the driving transistor, but the dis-
closed technology 1s not limited thereto. The organic light
emitting diode OILED may generate light having a white
color 1n response to the amount of the current supplied from
the driving transistor. In this case, a colored 1mage 1s
implemented using additional color filters, etc.

By way of summation and review, an organic light
emitting display device comprises a matrix of pixels
arranged 1n a matrix pattern at an intersection of a matrix of
data lines, scan lines and power lines. The matrix of pixels
include a driving transistor configured to control an organic
light emitting diode and an amount of a current generally
flowing to the organic light emitting diode. The pixels
generate light having a predetermined brightness while the
pixels supplies a current to the organic light emitting diode
OLED from the driving transistor in response to a data
signal.

The organic light emitting diode may emait light even with
a low current due to improvement in the efliciency and
resolution of the organic light emitting diode. In this case,
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the advantage 1s that an 1mage having a high brightness can
be made while reducing consumption power.
However, if the organic light emitting diode emits light
even at a low current, the brightness of black may increase.
In other words, when black 1s expressed at the pixels, the
organic light emitting diode has micro luminescence due to
the leakage current. As such, the contrast ratio may decrease.
The organic light emitting display device and method of
operating the same form a leakage passage leading from the
anode electrode of the organic light emitting diode to the
initialization power. As such, black expression capabilities
are enhanced. In addition, a second power source and a
voltage of the mitialization power are maintained to be
substantially constant and deterioration in quality due to a
change 1n color coordinate 1s prevented.
Exemplary embodiments have been disclosed herein, and
although specific terms are employed, they are used and are
to be mterpreted 1n 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 ele-
ments described 1n connection with a particular embodiment
may be used singly or in combination with features, char-
acteristics, and/or elements described in connection with
other embodiments unless otherwise specifically indicated.
Accordingly, 1t will be understood by those of skill 1n the art
that various changes in form and details may be made
without departing from the spirit and scope of the disclosed
technology as set forth in the following claims.
For purposes of summarizing the disclosed technology,
certain aspects, advantages and novel features of the dis-
closed technology have been described herein. It 1s to be
understood that not necessarily all such advantages may be
achieved 1n accordance with any particular embodiment of
the disclosed technology. Thus, the disclosed technology
may be embodied or carried out 1n a manner that achieves or
optimizes one advantage or group of advantages as taught
herein without necessarily achieving other advantages as
may be taught or suggested herein.
Various modifications of the above described embodi-
ments will be readily apparent, and the generic principles
defined herein may be applied to other embodiments without
departing from the spirit or scope of the disclosed technol-
ogy. Thus, the disclosed technology 1s not intended to be
limited to the embodiments shown herein but is to be
accorded the widest scope consistent with the principles and
novel features disclosed hereim.
What 1s claimed 1s:
1. An organic light emitting display device, comprising:
a plurality of pixels formed in a region defined by
intersections of a plurality of scan lines and a plurality
of data lines, the pixels being configured to control an
amount of current tlowing from a first power source to
a second power source through an organic light emit-
ting diode 1n response to at least a data signal; and

an 1nitialization power generator configured to supply an
initialization power to a driving transistor of one of the
plurality of pixels, wherein the mitialization power
generator 1s configured to control a voltage of the
iitialization power to maintain a constant voltage
difference between the second power source and the
iitialization power, and wherein a voltage of the
second power source and the voltage of the initializa-
tion power are different,

wherein one of the plurality of the pixels further com-

prises a first transistor electrically connected between
the organic light emitting diode and the mmitialization




US RE49,922 E

11

power voltage, the first transistor being configured such
that leakage current tlowing therethrough 1s 1ndepen-
dent of changes 1n the load to the pixels.

2. The organic light emitting display device of claim 1,
wherein the mitialization power 1s set to have a voltage
lower than the second power source.

3. The organic light emitting display device of claim 1,
wherein the imitialization power generator further com-
Prises:

a voltage meter configured to measure a voltage of the

second power source; and

a voltage generator configured to generate the initializa-
tion power to maintain the constant voltage difference
between the second power source and the 1mtialization
power based on the measured voltage.

4. The organic light emitting display device of claim 1,

wherein the 1mitialization power generator comprises:

a comparator configured to compare a voltage difference
between an external mitialization power supplied from
an external device and the second power source; and

a generator configured to generate the mitialization power
by controlling a voltage of the external imitialization
power to maintain the constant voltage difference
between the second power source and the mitialization
power 1n response to a comparison result generated by
the comparator.

5. The organic light emitting display device of claim 4,
wherein the iitialization power generator outputs at least
any one of the external mitialization power and the iitial-
1zation power 1n response to a control signal supplied from
the external device.

6. The organic light emitting display device of claim 1,
wherein each of the pixels comprises:

a pixel circuit comprising the driving transistor,

wherein the first transistor 1s electrically connected
between an anode electrode of the organic light emat-
ting diode and the mitialization power.

7. The organic light emitting display device of claim 6,
wherein the first transistor 1s connected to any one of the
scan lines.

8. The organic light emitting display device of claim 6,
wherein each of the pixels 1s connected to at least one scan
line, light emitting control line and data line.

9. The organic light emitting display device of claim 8,
wherein each of the pixels on a jth horizontal line (where 1
1s a natural number) comprises:

the driving transistor configured to control an amount of
a current from the first power source to the organic light
emitting diode connected through a first node 1n
response to a voltage of a second node;

a fifth transistor between a data line and the first node and
turned on when a scan signal 1s supplied to a jth scan
line:

a third transistor connected between the second node and
the 1nitialization power and turned on when the scan
signal 1s supplied to a j—1th scan line; and

a fourth transistor connected between the second node and
a second electrode of the dniving transistor and turned
on when the scan signal 1s supplied to the jth scan line.

10. The organic light emitting display device of claim 9,
wherein the first transistor of each of the pixels on the jth
horizontal line is connected to a [j+1 th] j+/¢4 scan line.

11. The organic light emitting display device of claim 9,
wherein each of the pixels on a jth horizontal line (where 1
1s a natural number) further comprises:

a sixth transistor connected between the first node and the

first power source, the sixth transistor turned ofl when
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a light emitting control signal 1s supplied to a jth light
emitting control line, and the sixth transistor turned on
when the light emitting control signal 1s not supplied to
the jth light emitting control line; and

a seventh transistor connected between a second electrode

of the first transistor and the anode electrode of the
organic light emitting diode, turned off when the light
emitting control signal 1s supplied to the jth light
emitting control line and turned on 1n all other situa-
tions.

12. A method of driving an organic light emitting display
device comprising a pixel configured to control an amount
of a current flowing from a {first power source to a second
power source through an organic light emitting diode, the
method comprising:

generating an 1nitialization power to maintain a constant

voltage difference between the second power source
and the imitialization power, wherein the pixel com-
prises a first transistor electrically connected between
the organic light emitting diode and the mmitialization
power voltage, and wherein a voltage of the second
power source and the voltage of the iitialization power
are different;

supplying a voltage of the initialization power to a driving

transistor of the pixel before a data signal 1s supplied;
and

supplying a leakage voltage through the first transistor,

wherein the leakage current 1s independent of changes
in the load to the pixel.

13. The method of claim 12, wherein generating the
initialization power comprises generating the mitialization
power having a voltage lower than the second power source.

14. The method of claim 12, wherein generating the
initialization power comprises:

measuring a voltage of the second power source; and

generating the mitialization power to have the voltage

difference between the second power source and the
initialization power based on the measured voltage.
15. The method of claim 12, wherein generating the
initialization power comprises:
comparing a voltage diflerence between an external 1ni-
tialization power and the second power source from an
external device to generate a comparison result; and

generating the 1nitialization power by controlling a volt-
age of the external mitialization power to maintain the
constant voltage difference between the second power
source and the initialization power 1n response to the
comparison result.

16. The method of claim 15, wherein generating the
initialization power comprising outputting at least any one
of the external iitialization power and the initialization
power 1n response to a control signal sent from the external
device.

17. The method of claim 12 further comprising:

controlling an amount of a current to the organic light

emitting diode connected through a first node 1n
response to a voltage of a second node;

turning on a fifth transistor between a data line and the

first node when a scan signal 1s supplied to a jth scan
line:

turning on a third transistor connected to the second node

and the mitialization power when the scan signal is
supplied to a j—1th scan line; and

turning on a fourth transistor connected between the

second node and a second electrode of the driving
transistor when the scan signal i1s supplied to the jth
scan line.
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18. The method of claim 17 further comprising:

turning ofl a sixth transistor connected to the first node
and the first power source when a light emitting control
signal 1s supplied to a jth light emitting control line;

turning on the sixth transistor when the light emitting
control signal 1s not supplied to the jth light emitting
control line;

turning ol a seventh transistor connected to a second
clectrode of the first transistor of the pixel and an anode
clectrode of the organic light emitting diode when the
light emitting control signal 1s supplied to the jth light
emitting control line; and

turning on the seventh transistor when the light emitting
control signal 1s supplied to the jth light emitting

control line.

19. An organic light emitting display device, comprising:

pixels formed in a vegion defined by intersections of a
plurality of scan lines and a plurality of data lines, the
pixels being configured to control an amount of a
current flowing from a first power source to a second
power source through an ovganic light emitting diode
in response to at least one data signal; and
an initialization power genervator configurved to supply at
least one initialization power source to at least one of
the pixels, wherein the initialization power genervator is
configured to control a voltage of the at least one
initialization power source to maintain a constant
voltage difference between the second power source
and the at least one initialization power source, and
wherein the voltage of the initialization power source is
lower than a voltage of the second power source, and

wherein a first pixel of the pixels comprises a first
transistor electrically connected between a first elec-
trode of the organic light emitting diode and the at least
one initialization power source, the first transistor
being turned on in vesponse to a scan signal supplied
to a first scan line from among the scan lines to provide
the at least one initialization power source to the first
electrode of the organic light emitting diode, the first
transistor providing a path through which a leakage
current flows from the first electrode of the organic light
emitting diode to the at least one initialization power
source when the scan signal is not supplied to the first
scan line.

20. The organic light emitting display device of claim 19,
wherein the first pixel is connected to the first scan line, a
second scan line, and a third scan line of the scan lines, one
of the data lines, and a light emitting control line.

21. The organic light emitting display device of claim 20,
wherein the first pixel comprises a driving transistor con-
figured to control an amount of a curvent flowing from the
first power source to the orvganic light emitting diode in
response to a voltage of a second node.
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22. The organic light emitting display device of claim 21,
wherein the first pixel further comprises:
a thivd transistor connected between the second node and

the at least one initialization power source, the thivd
transistor turned on in respomse to a scan signal
supplied to the second scan line;

a fourth tramsistor connected between the second node

and a second electrode of the driving transistor, the

Jourth transistor turned on in vesponse to a scan signal

supplied to the third scan line; and

a fifth transistor between the one of the data lines and a
first node, the fifth transistor turned on in response to

a scan signal supplied to the third scan line.

23. The organic light emitting display device of claim 22,
wherein the first pixel further comprises:
a sixth transistor connected between the first node and the

first power source, the sixth transistor turned on in

response to a light emitting control signal supplied to
the light emitting control line; and

a seventh transistor connected between the second elec-

trode of the driving transistor and the first electrode of
the organic light emitting diode, the seventh transistor
turned on in vespomse to the light emitting control
signal supplied to the light emitting control line.

24. An organic light emitting display device, comprising:
pixels formed in a vegion defined by intersections of a

plurality of scan lines and a plurality of data lines, the
pixels being configured to control an amount of a
current flowing from a first power source to a second
power source through an ovganic light emitting diode
in response to at least one data signal; and

an initialization power generator configured to supply at

least one initialization power source to at least one of
the pixels, the initialization power generator control-
ling a voltage of the at least one initialization power
source so that a voltage difference between the at least
one initialization power source and the second power
source is substantially constant,

wherein the voltage of the initialization power source is

lower than the voltage of the second power source, and

wherein a first pixel of the pixels comprises a first

transistor electrically connected between a first elec-
trode of the organic light emitting diode and the at least
one Initialization power source, the first transistor
being turned on in response to a scan signal supplied
to a first scan line from among the scan lines to provide
the at least one initialization power source to the first
electrode of the orvganic light emitting diode, the first
transistor providing a path through which a leakage
currvent flows from the first electrode of the organic light
emitting diode to the at least one initialization power
source when the scan signal is not supplied to the first
scan line.
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