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(7) ABSTRACT

An organic light emitting display device includes: a com-
pensator configured to extract current information of organic
light emitting diodes in pixels; and a timing controller
configured to determine a luminance compensation amount
corresponding to the current information and to generate
second data by adjusting bits of first data supplied from an
outside, the first data being adjusted corresponding to the
luminance compensation amount, wherein the compensator
is further configured to divide a current variation corre-
sponding to deterioration of the organic light emitting diodes
into k sections and to calculate the luminance compensation
amount using a linear function of a luminance variation
corresponding to the current variation at each of the k
sections.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 10-2015-0085444, filed
on Jun. 16, 2015, in the Korean Intellectual Property Office,
the entire content of which is incorporated herein by refer-
ence.

BACKGROUND

[0002] 1. Field

[0003] Exemplary embodiments of the present invention
relate to an organic light emitting display device and a
driving method thereof.

[0004] 2. Description of the Related Art

[0005] Recently, there have been developed various flat
panel display devices reduced in weight and bulk that are
capable of eliminating disadvantages of a cathode ray tube
(CRT). Examples of these flat panel display devices include
a liquid crystal display, a field emission display, plasma
display panel, and an organic light emission display device.
[0006] Among the flat panel displays, the organic light
emitting display device displays images using organic light
emitting diodes which generate light by using recombination
of electrons and holes, thereby accomplishing quick
response speed and low driving power consumption.
[0007] The organic light emitting display device includes
a plurality of pixels disposed at regions that are divided by
a plurality of data lines and scan lines. Typically, the pixels
include an organic light emitting diode, two or more tran-
sistors including a driving transistor, and one or more
capacitors.

[0008] The organic light emitting diode included in each
of the pixels deteriorates as time goes on, and thus it may be
difficult to display image with desired luminance levels.
Accordingly, a study on a method for compensating the
deterioration of the organic light emitting diode has been
conducted.

[0009] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention and therefore it may contain
information that does not form prior art.

SUMMARY

[0010] In view of the above, embodiments of the present
invention provide an organic light emitting display device
and a driving method thereof, which can improve display
quality.

[0011] In accordance with an embodiment of the present
invention, there is provided an organic light emitting display
device including: a compensator configured to extract cur-
rent information of organic light emitting diodes in pixels;
and a timing controller configured to determine a luminance
compensation amount corresponding to the current informa-
tion and to generate second data by adjusting bits of first data
supplied from an outside, the first data being adjusted
corresponding to the luminance compensation amount,
wherein the compensator is further configured to divide a
current variation corresponding to deterioration of the
organic light emitting diodes into k sections and to calculate
the luminance compensation amount using a linear function
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of a luminance variation corresponding to the current varia-
tion at each of the k sections.

[0012] The linear function may be set as Equation 1:

AL=0Al+p, Equation 1

wherein o and f are constant values of the equation, Al is a
current variation, and AL is a luminance variation in Equa-
tion 1.

[0013] The constant values o and p of the linear function
may be set differently at each of the k sections.

[0014] The constant values of the linear function may be
identically or differently set for each of the pixels in each of
the k sections.

[0015] The compensator may include a storage configured
to store constant values of first pixels for each of the k
sections, the first pixels being some of the pixels, a calcu-
lator configured to calculate constant values of second pixels
for each of the k sections, the second pixels being pixels
other than the first pixels from among the pixels, a current
measurer configured to determine the current variation, and
a selector configured to select constant values of the first
pixels and the second pixels for each of the k sections
corresponding to the current variation.

[0016] The calculator may extract constant values of two
or more of the first pixels that are adjacent to a specific one
of the second pixels for each of the k sections, and calculate
a constant value of the specific one of the second pixels for
each of the k sections using an interpolation.

[0017] The current measurer may supply a reference volt-
age to the organic light emitting diode of each of the pixels,
and determine the current variation by comparing a current
flowing in the organic light emitting diode with a reference
current indicating a current flowing in the organic light
emitting diode corresponding to the reference voltage when
the organic light emitting diode is not deteriorated.

[0018] The timing controller may include a data compen-
sator configured to calculate the luminance compensation
amount using Equation 2, and to generate the second data by
multiplying the first data by the luminance compensation
amount:

AT=1/(1-AL), Equation 2

wherein AT is a luminance compensation amount in Equa-
tion 2.

[0019] The timing controller may further include a data
adjuster configured to reduce bits of the first data by a ratio
when bits of at least one of the second data exceed a region
that can be expressed with grayscale values.

[0020] The data compensator may generate the second
data by applying a gamma value on the luminance compen-
sation amount in an analog mode.

[0021] In accordance with another embodiment of the
present invention, there is provided a driving method of an
organic light emitting display device, including: determining
a current variation corresponding to deterioration of an
organic light emitting diode of at least one of the pixels;
calculating a luminance compensation amount of the organic
light emitting diode using a linear function of a luminance
variation of the organic light emitting diode correspond to
the current variation; and generating second data by adjust-
ing bits of first data supplied from an outside using the
luminance compensation amount, wherein the current varia-
tion of the deterioration of the organic light emitting diode
is divided into k sections (k being a natural number which
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is equal to or greater than 2), and a constant value of the
linear function is differently set at each of the k sections.
[0022] The linear function may be set as Equation 1:

AL=0Al+p, Equation 1

wherein o and p are constant values of the equation, Al is a
current variation, and AL is a luminance variation in Equa-
tion 1.

The luminance compensation amount may be calculated
corresponding to the luminance variation AL using Equation
2:

AT=1/(1-AL) Equation 2

wherein AT is a luminance compensation amount in Equa-
tion 2.

[0023] The calculating of the luminance compensation
amount may include pre-storing constant values of first
pixels of the pixels for each of the k sections, the first pixels
being some of the pixels, and calculating constant values of
second pixels for each of the k sections, the second pixels
being pixels other than the first pixels from among the
pixels; and selecting a constant value of a specific section
among constant values of the k sections corresponding to the
current variation.

[0024] The calculating of the constant values for each of
the k sections may include extracting constant values of two
or more of the first pixels that are adjacent to a specific one
of the second pixels for each of the k sections, and calcu-
lating a constant value of the specific one of the second
pixels for each of the k sections using an interpolation.
[0025] The determining of the current variation may
include measuring a current flowing in the organic light
emitting diode while supplying a reference voltage to the
organic light emitting diode, and determining the current
variation by comparing a current flowing in the organic light
emitting diode with a reference current indicating a current
flowing in the organic light emitting diode corresponding to
the reference voltage when the organic light emitting diode
is not deteriorated.

[0026] The second data may be generated by multiplying
the first data by the luminance compensation amount. The
second data may be generated by applying a gamma value
on the luminance compensation amount in an analog mode.
[0027] The driving method may further include reducing
bits of the first data by a ratio when bits of at least one of the
second data exceed a region that can be expressed with
grayscale values.

[0028] In accordance with yet another embodiment of the
present invention, there is provided a driving method of an
organic light emitting display device which compensates for
deterioration of an organic light emitting diode included in
each of pixels using a linear function having different
constant values for each of k deterioration sections, k being
a natural number that is equal to or greater than 2, including
storing constant values of first pixels for each of the k
sections, the first pixels being some of the pixels; calculating
constant values of second pixels for each of the k sections
using an interpolation, the second pixels being pixels other
than the first pixels from among the pixels; selecting con-
stant values of a specific one of the k sections in the first
pixels and the second pixels corresponding to a deterioration
level of the organic light emitting diode included in each of
the pixels; and compensating deterioration of the organic
light emitting diode using the linear function having the
constant value of the specific section.
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[0029] 1In accordance with the organic light emitting dis-
play device and the driving method thereof according to the
exemplary embodiments of the present invention, it is pos-
sible to compensate for the deterioration of the organic light
emitting diode by dividing a current flowing in the organic
light emitting diode and the corresponding luminance varia-
tion into a plurality of sections and using the linear function
having different constant values for each of the sections.

[0030] Further, in the present exemplary embodiments,
constant values of some pixels included in a pixel unit (e.g.,
a display region or display unit) are stored for each of the
sections, and constant values of the remaining pixels are
calculated using the current flowing in the organic light
emitting diode and the constant values of some pixels stored
for each of the sections.

[0031] As a result, the constant values of some pixels are
stored in the storage, and thus it is possible to reduce (e.g,
minimize) a size of the storage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Example embodiments will now be described more
fully hereinafter with reference to the accompanying draw-
ings; however, they may be embodied in various suitable
forms and should not be construed as limited to the embodi-
ments set forth herein. Rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete
and will fully convey the scope of the example embodiments
to those skilled in the art.

[0033] In the drawing figures, dimensions may be exag-
gerated for clarity of illustration. Like reference numerals
refer to like elements (or components) throughout.

[0034] FIG. 1 illustrates an organic light emitting display
device according to an exemplary embodiment of the pres-
ent invention;

[0035] FIG. 2 illustrates one pixel according to an exem-
plary embodiment of the present invention;

[0036] FIG. 3 is a graph illustrating a compensating prin-
ciple of an organic light emitting display device according to
an exemplary embodiment of the present invention;

[0037] FIG. 4 is a graph illustrating a method for com-
pensating luminance in a digital driving mode;

[0038] FIG. 5 is a graph illustrating a method for com-
pensating luminance in an analog driving mode;

[0039] FIG. 6is a graph illustrating an applying method of
a linear function according to an exemplary embodiment of
the present invention;

[0040] FIG. 7 illustrates a storing method of a constant
value according to an exemplary embodiment of the present
invention;

[0041] FIG. 8 illustrates a process of extracting a constant
value of a second pixel from first pixels using an interpo-
lation;

[0042] FIG. 9 illustrates an exemplary embodiment of a
general interpolation;

[0043] FIG. 10 illustrates an exemplary embodiment of
the compensator and the timing controller illustrated in FIG.
1; and

[0044] FIG. 11 is a flowchart illustrating a deterioration
compensating method according to an exemplary embodi-
ment of the present invention.
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DETAILED DESCRIPTION

[0045] Hereinafter, embodiments of the present invention
and some points that are necessary to easily understand the
present invention for a person of an ordinary skill in the art
will be described in detail with reference to the accompa-
nying drawings. However, because the present invention can
be implemented in various suitable forms within the scope
described in the claims, the following descriptions are
merely examples regardless of whether it is expressed as
such or not. For example, the present invention is not limited
by the hereafter disclosed exemplary embodiments, but may
be modified in various suitable ways.

[0046] It will be understood that, although the terms
“first”, “second”, “third”, etc., may be used herein to
describe various elements, components, regions, layers, and/
or sections, these elements, components, regions, layers
and/or sections should not be limited by these terms. These
terms are used to distinguish one element, component,
region, layer or section from another element, component,
region, layer or section. Thus, a first element, component,
region, layer, or section discussed below could be termed a
second element, component, region, layer, or section, with-
out departing from the spirit and scope of the present
invention.

[0047] Further, it will also be understood that when one
element, component, region, layer and/or section is referred
to as being “between” two elements, components, regions,
layers, and/or sections, it can be the only element, compo-
nent, region, layer and/or section between the two elements,
components, regions, layers, and/or sections, or one or more
intervening elements, components, regions, layers, and/or
sections may also be present.

[0048] It will be understood that when an element or layer
is referred to as being “on,” “connected to,” “coupled to,”
“connected with,” “coupled with,” or “adjacent to” another
element or layer, it can be “directly on,” “directly connected
to,” “directly coupled to,” “directly connected with,”
“directly coupled with,” or “directly adjacent to” the other
element or layer, or one or more intervening elements or
layers may be present. Further “connection,” “connected,”
etc. may also refer to “electrical connection,” “electrically
connect,” etc. depending on the context in which they are
used as those skilled in the art would appreciate. When an
element or layer is referred to as being “directly on,”
“directly connected to,” “directly coupled to,” “directly
connected with,” “directly coupled with,” or “immediately
adjacent to” another element or layer, there are no interven-
ing elements or layers present.

[0049] The terminology used herein is for the purpose of
describing particular embodiments and is not intended to be
limiting of the present invention. As used herein, the sin-
gular forms “a” and “an” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprise,”
“comprises,” “comprising,” “includes,” “including,” and
“include,” when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0050] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed
items. Expressions such as “at least one of,” when preceding
a list of elements, modify the entire list of elements and do
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not modify the individual elements of the list. Further, the
use of “may” when describing embodiments of the present
invention refers to “one or more embodiments of the present
invention.” Also, the term “exemplary” is intended to refer
to an example or illustration.

[0051] As used herein, the term “substantially,” “about,”
and similar terms are used as terms of approximation and not
as terms of degree, and are intended to account for the
inherent deviations in measured or calculated values that
would be recognized by those of ordinary skill in the art.
[0052] As used herein, the terms “use,” “using,” and
“used” may be considered synonymous with the terms
“utilize,” “utilizing,” and “utilized,” respectively.

[0053] FIG. 1 illustrates an organic light emitting display
device according to an exemplary embodiment of the pres-
ent invention.

[0054] Referring to FIG. 1, the organic light emitting
display device according to the exemplary embodiment of
the present invention includes a pixel unit 130 (i.e., a display
unit 130 or a display region 130) including pixels 140 which
are disposed at regions that are defined by scan lines S1 to
Sn and data lines D1 to Dm, a scan driver 110 for driving the
scan lines S1 to Sn, and a control line driver 160 for driving
control lines CL1 to CLn.

[0055] Further, the organic light emitting display device
according to the present exemplary embodiment includes a
data driver 120 for supplying data signals to the data lines
D1 to Dm, a compensator 170 for extracting current infor-
mation of the organic light emitting diode from the pixels
140, and a timing controller 150 for controlling the scan
driver 110, the data driver 120, the control line driver 160,
and the compensator 170. The pixels 140 receive a first
power ELVDD and a second power ELVSS from the out-
side. The pixels 140 control amounts of currents that are
supplied from the first power ELVDD to the second power
BLVSS via organic light emitting diodes when a data signal
corresponding to analog driving is supplied. Further, the
pixels 140 control an electrical connection time of the first
power ELVDD and the organic light emitting diodes when
a data signal corresponding to a digital driving is supplied.
[0056] The scan driver 110 supplies a scan signal to the
scan lines S1 to Sn according to a timing control signal from
the timing controller 150. For example, the scan driver 110
may sequentially supply the scan signal to the scan lines S1
to Sn corresponding to the timing control signal from the
timing controller 150. Herein, the scan signal is a voltage
that turns on transistors included in the pixels 140.

[0057] The control line driver 160 supplies a control signal
to the control lines CL1 to CLn according to a timing control
signal from the timing controller 150. For example, the
control line driver 160 may sequentially supply the control
signal to the control lines CL1 to CLn during a sensing
period during which the current information of the organic
light emitting diode is extracted from the pixels 140. Herein,
the control signal is a voltage that turns on transistors
included in the pixels 140.

[0058] The data driver 120 generates data signals using
second data Data2 supplied from the timing controller 150
and supplies the generated data signals to the data lines D1
to Dm. Herein, in an analog driving mode, the data signals
may be set to have voltages corresponding to grayscale
values (e.g., 256) to be expressed. Further, in a digital
driving mode, the data signals may be set to have voltages
corresponding to on or off of the driving transistor.

2
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[0059] The compensator 170 extracts current information
of the organic light emitting diode from each of the pixels
140. For example, the compensator 170 may extract a
current value of the organic light emitting diode included in
each of the pixels 140 during the sensing period during
which the control signals are sequentially supplied to the
control lines CL1 to CLn. This will be described later in
detail. In addition, the compensator 170 may provide image
data from the data driver 120 to the data lines D1 to Dm
during a driving period during which an image (e.g., a
predetermined image) is displayed in the pixel unit 130.
[0060] The timing controller 150 controls the scan driver
110, the data driver 120, the control line driver 160, and the
compensator 170. Further, the timing controller 150 con-
verts bit values of first data Datal, corresponding to a
luminance-compensated amount supplied from the compen-
sator 170, to generate the second data Data2. Herein, the
second data Data2 is set to compensate deterioration of the
organic light emitting diodes included in the pixels 140. The
first data Datal may be set to have 1 bits (i being a natural
number), and the second data Data2 may be set to have j bits
being a natural number that is equal to or greater than i).

[0061] Meanwhile, although the compensator 170 and the
timing controller 150 are separately disposed, the present
invention is not limited thereto. For example, the compen-
sator 170 may be included in the timing controller 150.

[0062] FIG. 2 illustrates one pixel according to an exem-
plary embodiment of the present invention. For convenience
of description, a pixel connected to an n” scan line Sn and
an m™ data line Dm is illustrated.

[0063] Referring to FIG. 2, the pixel 140 according to the
exemplary embodiment of the present invention includes an
organic light emitting diode (OLED) and a pixel circuit 142
for supplying a current to the organic light emitting diode.

[0064] An anode of the organic light emitting diode is
connected to the pixel circuit 142, and a cathode thereof is
connected to the second power ELVSS. This organic light
emitting diode generates light with a set luminance (e.g., a
predetermined luminance) corresponding to the current sup-
plied from the pixel circuit 142.

[0065] The pixel circuit 142 controls a current amount or
a current supply time so as to generate light corresponding
to the data signal during the driving period. The pixel circuit
142 supplies current information of the organic light emit-
ting diode to the compensator 170 during the sensing period.
To that end, the pixel circuit 142 includes three transistors
M1 to M3 and a storage capacitor Cst.

[0066] A gate electrode of the first transistor M1 is con-
nected to the scan line Sn, and a first electrode is connected
to the data line Dm. A second electrode of the first transistor
M1 is connected to a gate electrode of the second transistor
M2. As such, this first transistor M1 is turned on when the
scan signal is supplied to the scan line Sn. Herein, the first
electrode is set to be one of the source electrode and the
drain electrode, and the second electrode is set to be the
other electrode thereof, which is different from the first
electrode.

[0067] A gate electrode of the second transistor M2 (i.e.,
the driving transistor) is connected a second electrode of the
first transistor M1, and the first electrode is connected to the
first power ELVDD. A second electrode of the second
transistor M2 is connected to an anode of the organic light
emitting diode. As such, this second transistor M2 is driven
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according to a voltage applied to the gate electrode thereof,
i.e., a voltage stored in the storage capacitor Cst.

[0068] A gate electrode of the third transistor M3 is a
control line CLn, and a second electrode s connected to an
anode of the organic light emitting diode. A first electrode of
the third transistor M3 is connected to the data line Dm. As
such, this third transistor M3 is turned on when a control
signal is supplied to the control line CLn, and is turned off
otherwise.

[0069] The storage capacitor Cst is connected between the
gate electrode of the second transistor M2 and the first power
ELVDD. This storage capacitor Cst stores a voltage corre-
sponding to the data signal.

[0070] This operation will be described. During the driv-
ing period, the first transistor M1 is turned on corresponding
to the scan signal supplied to the scan line Sn. When the first
transistor M1 is turned on, the data signal from the data line
Dm is stored in the storage capacitor Cst.

[0071] In analog driving, the second transistor M2 con-
trols an amount of a current flowing to the organic light
emitting diode corresponding to the voltage stored in the
storage capacitor Cst. In digital driving, the second transistor
M2 is turned on or off according to the voltage stored in the
storage capacitor Cst. As a result, in digital driving, the
grayscale values are implemented according to a turn-on
time of the second transistor M2.

[0072] During the sensing period, the control signal is
sequentially supplied to the control lines CL.1 to CLn. When
the control signal is supplied to the control line CLn, the
third transistor. M3 is turned on. When the third transistor
M3 is turned on, a reference voltage from the compensator
170 is supplied to the anode of the organic light emitting
diode. A current (e.g., a predetermined current) correspond-
ing to the reference voltage, flows in the organic light
emitting diode, and is supplied to the compensator 170 as
deterioration information.

[0073] For example, an amount of the current flowing in
the organic light emitting diode, corresponding to the ref-
erence voltage, is changed corresponding to the deteriora-
tion. For example, when a resistance of the organic light
emitting diode increases, corresponding to the deterioration,
the amount of the current, corresponding to the reference
voltage, flowing through the organic light emitting diode
also changes. As a result, the deterioration information of the
organic light emitting diode can be determined using a
variation of the current of the organic light emitting diode
corresponding to the reference voltage.

[0074] Meanwhile, the structure of the pixels 140 accord-
ing to the present invention is not limited to the aforemen-
tioned FIG. 2. Actually, the pixels 140 of the present
invention may be modified in various suitable forms to
extract current information of the organic light emitting
diodes.

[0075] FIG. 3 is a graph illustrating a compensation prin-
ciple of an organic light emitting display device according to
an exemplary embodiment of the present invention. In FIG.
3, the X-axis is a current variation Al corresponding to the
deterioration of the organic light emitting diode, and Y-axis
is a luminance variation AL corresponding to the current
variation Al

[0076] When the organic light emitting diode deteriorates,
the current thereof, corresponding to the reference voltage,
reduces from a point “A” to a point “C.” The luminance of
the organic light emitting diode is reduced from a point “B”
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to a point “D” corresponding to the deterioration. Accord-
ingly, when the current of the organic light emitting diode,
corresponding to the reference voltage, is reduced from the
point A to the point C, it is possible to have an image with
a desired luminance by increasing the luminance of organic
light emitting diode by a first luminance AL1: In the present
exemplary embodiment, the luminance of the organic light
emitting diode is increased, corresponding to the deteriora-
tion, by adjusting bits of data Data from the first data Datal
to the second data Data2.

[0077] Meanwhile, during the sensing period, the current
flowing in the organic light emitting diode, corresponding to
the reference voltage, is not a current flowing during an
actual driving period. Accordingly, it may be difficult to
exactly determine the current reduction corresponding to the
deterioration of the organic light emitting diode by merely
using the current flowing in the organic light emitting diode
corresponding to the reference voltage.

[0078] Therefore, in the present exemplary embodiment,
an interaction formula of the luminance variation AL corre-
sponding to the current variation Al of the organic light
emitting diode is calculated, and is modeled with a linear
function. For example, the graph of FIG. 3 may be modeled
with the linear function like Equation 1.

AL=aAI+p

[0079] In Equation 1, o and f are constant values of the
linear function. Al is the current variation, and AL is the
luminance variation (luminance reduction). When the lumi-
nance variation AL is calculated in Equation 1, the lumi-
nance compensation amount AT can be calculated using
Equation 2.

Equation

AT=1/(1-AL)

[0080] For example, when the luminance variation AL is
set as 10% (0.1) in Equation 1, the luminance compensation
amount AT is set as 111% (1.11).

[0081] FIG. 4 illustrates a method for compensating lumi-
nance in a digital driving mode.

[0082] Referring to FIG. 4, in digital driving, the lumi-
nance is constantly increased corresponding to an increase in
the gray (or gray level). Accordingly, the timing controller
150 (or the compensator 170) can generate the second data
Data2 by multiplying the first data Datal outputted from the
outside by the luminance compensation amount AT
(Data2=ATxDatal). For the second data Data2, the gray is
increased by the luminance compensation amount AT, and
thus the deterioration of the organic light emitting diode can
be compensated.

[0083] FIG. 5 illustrates a method for compensating lumi-
nance in an analog driving mode.

[0084] Referring to FIG. 5, in analog driving, the lumi-
nance is increased in a curved-line pattern corresponding to
the increase in the gray. That is, in analog driving, a gamma
value is applied to (e.g., reflected on) the data. Accordingly,
the timing controller 150 (or the compensator 170) generates
the second data Data2 by multiplying the first data Datal
outputted from the outside by the luminance compensation
amount AT and considering the gamma value (Data2=AT"
(1/gamma)xDatal). For the second data Data2, the gray is
increased by luminance compensation amount AT obtained
by considering the gamma value, and thus the deterioration
of the organic light emitting diode can be compensated.

Equation 2
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[0085] FIG. 6 illustrates a method of applying a linear
function according to an exemplary embodiment of the
present invention.

[0086] Referring to FIG. 6, the deterioration of the organic
light emitting diode has been described above as being
compensated by modeling the interaction formula of the
luminance variation AL, corresponding to the current varia-
tion Al of the organic light emitting diode, with a linear
function like Equation 1. It may be difficult to model the
luminance variation AL, corresponding to the current varia-
tion Al of the organic light emitting diode, with one linear
function. Accordingly, in the exemplary embodiment of the
present invention, the current variation Al, corresponding to
the deterioration of the organic light emitting diode, is
divided by a plurality of sections, and is applied with
different values o and .

[0087] For example, in the present exemplary embodi-
ment, the deterioration of the organic light emitting diode
can be compensated by dividing the current variation Al
corresponding to the deterioration of the organic light emit-
ting diode into three sections, and using a linear function
having the different values . and f} at the respective sections.
[0088] For example, at a first section, an interaction for-
mula of the luminance variation AL, corresponding to the
current variation Al of the organic light emitting diode, is
calculated, and i1s modeled with a linear function. The
constant values are set as a1 and 1.

[0089] At a second section, an interaction formula of the
luminance variation AL, corresponding to the current varia-
tion Al of the organic light emitting diode, is calculated, and
is modeled with a linear function. The constant values are set
as 0.2 and f2.

[0090] At a third section, an interaction formula of the
luminance variation AL, corresponding to the current varia-
tion Al of the organic light emitting diode, is calculated, and
is modeled with a linear function. The constant values are set
as o3 and f3.

[0091] In this way, as described above, the reliability of
the deterioration compensation can be accomplished by
dividing a deterioration level of the organic light emitting
diode into a plurality of sections and by applving different
constant values a and f§ for each of the sections.

[0092] Meanwhile, the constant values o.1, a2, a3, 1, p2,
and B3 may be differently set at each of the pixels 140
corresponding to material characteristics and deposition
conditions of the organic light emitting diodes. The constant
values a1, a2, a3, f1, 2, and 3, corresponding to each
characteristic of the pixels 140, are pre-stored before the
panels are shipped.

[0093] Then, the constant values (one of the values a1, o2
and a3 and one of the values f1, f2 and $3), corresponding
to the deterioration section and which are pre-stored, are
extracted and correspond to the current variation Al of the
organic light emitting diode included in each of the pixels
140, and the luminance variation AL, corresponding to the
extracted constant values, is calculated using Equation 1.
[0094] After the luminance variation AL is calculated, the
luminance compensation amount AT, corresponding to the
luminance variation AL, is calculated using Equation 2.
Then, by changing the first data Datal into the second data
Data2, corresponding to the luminance compensation
amount AT, it is possible to compensate for the deterioration
of the organic light emitting diode included in each of the
pixels 140.
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[0095] Meanwhile, as described above, when different
constant values al, a2, o3, 1, p2, and B3 are stored for
each of the pixels 140, a capacity of the memory is
increased, thereby increasing a size thereof. Particularly, as
the section corresponding to the organic light emitting diode
is increased, the size of the memory is sharply increased.
[0096] FIG. 7 illustrates a method of storing a constant
value according to an exemplary embodiment of the present
invention.

[0097] Referring to FIG. 7, in the present exemplary
embodiment, constant values al, a2, a3, f1, f2, and p3 of
some pixels 140 included in the pixel unit 130 are pre-stored
in a memory.

[0098] Next, for convenience of description, pixels of
which constant values al, a2, a3, f1, 2, and B3 are stored
in the memory are referred to as first pixels 1401, and pixels
of which constant values al, a2, o3, 1, f2, and 3 are not
stored in the memory are referred to as second pixels 1402.
[0099] The first pixels 1401 are disposed in a set pattern
(e.g., a predetermined pattern) in the pixel unit 130. The
second pixels 1402 are disposed to be adjacent to the first
pixels 1401. Herein, there may be more of the second pixels
1402 than there are of the first pixels 1401 in the pixel unit
130, in order to reduce (e.g., minimize) the memory capac-
ity.

[0100] The constant values al, a2, a3, p1, p2. and p3 of
the second pixels 1402 are calculated from two or more first
pixels 1401 that are adjacently positioned, using interpola-
tion. Because the constant values a1, a2, a3, $1, f2, and 3
of the first pixels 1401 are stored in the memory, the memory
capacity can be reduced (e.g. minimized).

[0101] Meanwhile, it may be difficult to exactly extract the
constant values when the constant values al, a2, o3, f1, p2,
and B3 of the second pixel 1402 are calculated from the
adjacent first pixels 1401 using interpolation. For example,
in a mobile product in which icons and/or the like are
displayed as fixed patterns, even the adjacent pixels may
have different deterioration levels, and thus it may be
difficult to extract reliable constant values al, a2, a3, 1,
B2, and B3 by simply applying the interpolation.

[0102] FIG. 8 illustrates a process of extracting a constant
value of a second pixel from first pixels using an interpo-
lation.

[0103] Referring to FIG. 8, second pixels 1402 positioned
at a first block 200 based on a first first pixel 14011,
corresponding to an image that is displayed on the pixel unit
130, has a deterioration characteristic corresponding to a
first section, and second pixels 1402 positioned at a second
block 202 based on a second first pixel 14012 has a
deterioration characteristic corresponding to a second sec-
tion.

[0104] For second pixels positioned between the first first
pixel 14011 and the second first pixel 14012, a constant
value is extracted corresponding to the interpolation. Herein,
for the interpolation, various suitable currently well-known
methods may be applied.

[0105] For example, as shown in FIG. 9, a constant value
may be extracted corresponding to the second pixel 1402
positioned between the first first pixel 14011 and second first
pixel 14012. In other words, the constant value of the second
pixel 1402 can be extracted by multiplying constant values
ol and p1 of the first first pixel 14011 by a weight value
20/100 and by multiplying constant values o2 and p2 of the
second first pixel 14012 by a weight value 80/100.
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[0106] However, when the constant values of the second
pixels are extracted using the aforementioned interpolation,
over-compensation is performed on the deterioration for the
second pixels positioned at the first block 200 and between
the first first pixel 14011 and the second first pixel 14012.
Further, when the constant values of the second pixels are
extracted using the aforementioned interpolation, low com-
pensation is performed on the deterioration for the second
pixels positioned at the second block 202 and between the
first first pixel 14011 and the second first pixel 14012.

[0107] Accordingly, a method for extracting reliable con-
stant values of the second pixels 1402 while storing the
constant values a1, a2, 03, B1, 2, and 3 of the first pixels
1401 are necessary.

[0108] FIG. 10 illustrates an exemplary embodiment of
the compensator and the timing controller illustrated in FIG.
1

[0109] Referring to FIG. 10, the compensator 170 accord-
ing to the present exemplary embodiment includes a storage
172, a calculator 174, a current measurer 176, and a selector
178.

[0110] The storage 172 stores the constant values a1, a2,
a3, B1, 2, and p3 for each first pixel 1401. To that end, the
storage 172 includes a first storage 1721, a second storage
1722, and a third storage 1723.

[0111] The first storage 1721 stores first constant values
al and B1 corresponding to each first section of the first
pixels 1401. The second storage 1722 stores second constant
values a2 and B2 corresponding to each second section of
the first pixels 1401. The third storage 1723 stores third
constant values a3 and P3 corresponding to each third
section of the first pixels 1401.

[0112] The calculator 174 calculates constant values o,
a2, a3, Bl, B2, and B3 of the second pixel 1402 using
constant values a1, a2, 03, p1, 2, and B3 of the first pixels
1401 that are adjacent thereto. To that end, the calculator 174
includes a first calculator 1741, a second calculator 1742,
and a third calculator 1743.

[0113] The first calculator 1741 calculates first constant
values a1 and Bl of the second pixels 1402 corresponding
to first constant values al and p1 stored in a first storage
1721. For example, the first calculator 1741 may calculate
first constant values a1 and 1 of a specific second pixel
1402 by extracting first constant values a1 and 1 of two or
more first pixels 1401 that are adjacent to the specific second
pixel 1402 from the first storage 1721 and using interpola-
tion from the extracted first constant values al and p1.
Herein, each of the first constant values 1 and 1 of the first
pixels 1401 that are adjacent to the specific second pixel
1402 is identically or differently set corresponding to the
material characteristics and deposition conditions.

[0114] The second calculator 1742 calculates second con-
stant values a2 and p2 of the second pixels 1402 corre-
sponding to second constant values a2 and P2 stored in a
second storage 1722. For example, the second calculator
1742 may calculate second constant values a2 and p2 of the
specific second pixel 1402 by extracting second constant
values a2 and B2 of the two or more first pixels 1401 that
are adjacent to the specific second pixel 1402 from the
second storage 1722 and using interpolation from the
extracted second constant values a2 and 2. Herein, each of
the second constant values o2 and 2 of the first pixels 1401
that are adjacent to the specific second pixel 1402 is iden-
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tically or differently set corresponding to the material char-
acteristics and deposition conditions.

[0115] The third calculator 1743 calculates third constant
values o3 and B3 of the second pixels 1402 corresponding
to the third constant values o3 and 3 stored in a third
storage 1723. For example, the third calculator 1743 may
calculate third constant values a3 and p3 of the specific
second pixel 1402 by extracting third constant values ¢.3 and
3 of the two or more first pixels 1401 that are adjacent to
the specific second pixel 1402 from the third storage 1723
and using interpolation from the extracted third constant
values a3 and 3. Herein, each of the third constant values
B3 and B3 of the first pixels 1401 that are adjacent to the
specific second pixel 1402 is identically or differently set
corresponding to the material characteristics and deposition
conditions.

[0116] The current measurer 176 extracts current informa-
tion of the organic light emitting diodes from the pixels 140.
To that end, the current measurer 176 supplies a reference
voltage Vref to the pixels 140 during the sensing period and
measures a current | flowing in the organic light emitting
diode in each of the pixels 140 corresponding to the refer-
ence voltage Vref. The current measurer 174 compares the
current I flowing in the organic light emitting diode with a
reference current and calculates the current variation Al
corresponding to a comparative result. Herein, when the
organic light emitting diode is not deteriorated, the reference
current may be set as a current flowing in the organic light
emitting diode corresponding to the reference voltage Vref.
In addition, the current variation Al of each of the pixels 140
measured in the current measurer 176 may be converted into
a digital value to be supplied to the selector 178.

[0117] The selector 178 receives the current variation Al
of each of the pixels 140 from the current measurer 176. For
example, the current variation Al of the specific second pixel
1402 may be supplied to the selector 178. Then, the selector
178 selects one of the first constant values ol and f1, the
second constant values a2 and 2, and the third constant
values a3 and p3 of the specific second pixel 1402 supplied
from the calculator 174 corresponding to the current varia-
tion Al of the specific second pixel 1402, that is, correspond-
ing to a deteriorated section.

[0118] For example, when a deterioration level, corre-
sponding to the current variation Al of the specific second
pixel 1402, is within a first section, the selector 178 selects
the first constant values a1 and 1 from the first calculator
1741, and supplies the first constant values ol and 1 and
the current variation Al of the specific second pixel 1402 to
the data compensator 154.

[0119] When the deterioration level, corresponding to the
current variation Al of the specific second pixel 1402, is
within a second section, the selector 178 selects the second
constant values a2 and 2 supplied from the second calcu-
lator 1742, and supplies the second constant values a2 and
(2 of the current variation Al of the specific second pixel
1402 to the data compensator 154.

[0120] When the deterioration level, corresponding to the
current variation Al of the specific second pixel 1402, is
within a third section, the selector 178 selects the third
constant value a3 and 83 supplied from the third calculator
1743, and supplies the third constant value a3 and p3 and
the current variation Al of the specific second pixel 1402 to
the data compensator 154.
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[0121] Additionally, the selector 178 may select a constant
value (one of the values a1, a2 and a3 and one of the Values
B1, B2 and B3) of each of the pixels 140 corresponding to the
current variation Al of the first pixels 1401 and a constant
value (one of the values a1, 0.2 and +3 and one of the values
B1, p2 and B3) corresponding to the current variation Al to
the data compensator 154. To that end, the selector 178 may
be connected to the storage 172 via the calculator 174, or
may be directly connected to the storage 172.

[0122] The timing controller 150 includes a data adjuster
152 and a data compensator 154.

[0123] The data compensator 154 receives the current
variation Al and the constant values (one of the values al,
a2 and o3 and one of the values 1, 2 and p3) of each of
the pixels 140 from the selector 178. The data compensator
154, which receives the current variation Al and the constant
values (one of the values al, a2 and o3 and one of the
values p1, p2 and p3) of each of the pixels 140, calculates
the luminance variation AL of each of the pixels 140 using
the Equation 1. The data compensator 154 calculates the
luminance compensation amount AT using Equation 2.
[0124] Then, the data compensator 154 generates the
second data Data2 by adjusting bits of the first data Datal
corresponding to the luminance compensation amount AT.
Herein, the second data Data2 is set to compensate deterio-
ration information of the organic light emitting diode
included in each of the pixels 140 corresponding to the
luminance compensation amount AT.

[0125] Meanwhile, the second data Data2 is generated by
increasing bits of the first data Datal. Accordingly, the bits
of the second data Data2 corresponding to the deterioration
of the organic light emitting diode may exceed a region that
can be expressed with grayscale values. When bits of at least
one second data Data2 exceeds the region that can be
expressed with grayscale values, the data adjuster 152
reduces the bits of the first data Datal at a set ratio (e.g., a
predetermined ratio).

[0126] When the bits of the first data Datal are reduced at
the set ratio (e.g., the predetermined ratio) (e.g., 10%), the
luminance of the pixel unit 130 is uniformly decreased, and
thus it is possible to maintain uniform luminance. Further,
the bits of the first data Datal are reduced, the second data
Data2 is positioned at the region that can be expressed with
grayscale values. Accordingly, it is possible to stably com-
pensate for the deterioration of the organic light emitting
diode.

[0127] As described above, in the present exemplary
embodiment, the constant values a1, a2, a3, f1, f2, and 3
of the second pixels 1402 are calculated in real time using
the constant values al, a2, a3, 1, f2, and p3 of the first
pixels 1401 which are pre-stored, and the constant values
(one of the values al, a2 and a3 and one of the values 1,
2 and $3) to be applied to the calculation can be extracted
from among the constant values a1, a2, a3, f1, f2, and 3
calculated corresponding to the current variation Al.
[0128] As a result, in the present exemplary embodiment,
the constant values (one of the values a1, a2 and o3 and one
of the values 1, f2 and P3) of the second pixels 1402,
calculated by the calculator 174 corresponding to the current
variation Al, can be extracted, thereby accomplishing the
reliability of the deterioration compensation.

[0129] Although three sections have been described to be
included corresponding to the deterioration of the organic
light emitting diode, the present invention is not limited
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thereto. For example, k (k being a natural number that is
equal to or greater than 2) may be included corresponding to
the deterioration of the organic light emitting diode.

[0130] FIG. 11 is a flowchart illustrating a method of
compensating for deterioration according to an exemplary
embodiment of the present invention.

Generation of Constant Value: S1110

[0131] The calculator 174 calculates the constant values
al, a2, a3, f1, B2, and p3 of the second pixels 1402 using
the constant values al, a2, a3, 1, f2, and p3 of the first
pixels 1401 stored in the storage 172. For example, the
calculator 174 may calculate the constant values a1, a2, o3,
B1, P2, and P3 of the specific second pixel 1402 for each
section using the constant values a1, a2, a3, p1, f2, and p3
of two or more first pixels 1401 adjacent to the specific
second pixel 1402. Herein, the calculator 174 may calculate
the constant values a1, a2, a3, 1, 2, and 3 of the specific
second pixel 1402 for each section using interpolation.

Measurement of Current Variation Al: S1112

[0132] For the sensing period, the current measurer 176
supplies the reference voltage Vref to the organic light
emitting diode included in each of the pixels 140. When the
reference voltage Vref is supplied to the organic light
emitting diode, a current I flows in the reference voltage Vref
corresponding to the organic light emitting diode. Next, the
current measurer 174 determines the current variation Al by
comparing the current I of the organic light emitting diode
with the reference current value. In step S1112, the current
variation Al of each of the pixels 140 may be stored as a
digital value.

Extraction of Constant Value Corresponding to Current
Variation Al: S1114 to S1122

[0133] The current variation Al measured in the current
measurer 176 is supplied to the selector 178. The selector
178 determines a deterioration section of the specific second
pixel 1402 corresponding to the current variation Al, and
selects the constant values (one of the values a1, 2 and a3
and one of the values 1, f2 and §3) corresponding to the
determined deterioration section.

[0134] For example, the selector 178 may compare a first
threshold value Thl corresponding to each section with the
current variation Al, compare a second threshold value Th2
corresponding to each section with the current variation Al,
and select the constant values (one of the values a1, 2 and
a3 and one of the values 1. f2 and B3) corresponding to the
result of the comparison.

[0135] In other words, the selector 178 selects the first
constant values ol and 1 from the first calculator 1741
when it is determined that the current variation Al is equal
to or smaller than the first threshold value Thl (S1114,
S1116).

[0136] The selector 178 selects the second constant values
o2 and P2 from the second calculator 1742 when it is
determined that the current variation Al is greater than the
first threshold value Thl (S1114) and equal to or smaller
than the second threshold value Th2 (S1118, S1120).

[0137] Further, the selector 178 selects the third constant
values o3 and 3 from the third calculator 1743 when it is
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determined that the current variation Al exceeds both the
first threshold value Th1 (S1114) and the second threshold
value Th2 (S1118, S1122).

Calculation of Luminance Variation AL and Luminance
Compensation Amount AT: S1124

[0138] After the constant values (one of the values al, o2
and a3 and one of the values f1, B2 and $3) and the current
variation Al of the specific second pixel 1402 are selected by
the selector 178, the data compensator 154 calculates the
luminance variation AL and the corresponding luminance
compensation amount AT using Equations 1 and 2.

Generation and Output of Second Data Data2: S1126 to
S1132

[0139] After the luminance compensation amount AT is
calculated in step S1124, the data compensator 154 adjusts
bits of the first data Datal using the luminance compensa-
tion amount AT to generate the second data Data2 (S1126).
The second data Data2 generated in the data compensator
154 is transferred to the data driver 120, and the data driver
120 generates data signals using the second data Data2
(51132). Then, the data signals are supplied to the specific
second pixel 1402 to compensate for the deterioration of the
organic light emitting diode.

[0140] In addition, when the bits of the second data Data2
exceed the region that can be expressed with grayscale
values, the data adjuster 152 reduces the bits of the first data
Datal at a set ratio (e.g., a predetermined ratio) (S1128,
S1130). Then, it is set in a range that can represent grayscale
values of the second data Data2 generated by the first data
Datal, and thus it is possible to stably compensate for the
deterioration of the organic light emitting diode.

[0141] In addition, for convenience of description, the
transistors are shown as p-channel MOSETs (PMOS), but
the present invention is not limited thereto. In other words,
the transistors may be formed of n-channel MOSETs
(NMOS).

[0142] Further, in the present invention, the organic light
emitting diode generates red, green, or blue light in response
to currents supplied from the driving transistor, but the
present invention is not limited thereto. For example, the
organic light emitting diode may generate white light in
response to a current supplied from the driving transistor.
Color images may be implemented using an additional color
filter, or the like.

[0143] Example embodiments have been disclosed herein
and although specific terms are employed, they are used and
are to be interpreted in a generic and descriptive sense only
and not for purpose of limitation. In some instances, as
would be apparent to one of ordinary skill in the art as of the
filing of the present application, features, characteristics
and/or elements (or components) described in connection
with a particular embodiment may be used singly or in
combination with features, characteristics and/or elements
(or components) described in connection with other embodi-
ments unless otherwise indicated. Accordingly, it will be
understood by those of skill in the art that various suitable
changes in form and details may be made without departing
from the spirit and scope of embodiments of the present
invention as set forth in the following claims and their
equivalents.
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What is claimed is:

1. An organic light emitting display device comprising:

a compensator configured to extract current information
of organic light emitting diodes in pixels; and

a timing controller configured to determine a luminance
compensation amount corresponding to the current
information and to generate second data by adjusting
bits of first data supplied from an outside, the first data
being adjusted corresponding to the luminance com-
pensation amount,

wherein the compensator is further configured to divide a
current variation corresponding to deterioration of the
organic light emitting diodes into k sections and to
calculate the luminance compensation amount using a
linear function of a luminance variation corresponding
to the current variation at each of the k sections.

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

wherein the linear function is set as Equation 1:

AL=0Al+p Equation 1

wherein o and f§ are constant values of the equation, Al is
a current variation, and AL is a luminance variation in
Equation 1.

3. The organic light emitting display device of claim 2,

wherein the constant values c. and § of the linear function
are set differently at each of the k sections.

4. The organic light emitting display device of claim 3,

wherein the constant values of the linear function are
identically or differently set for each of the pixels in
each of the k sections.

5. The organic light emitting display device of claim 3,

wherein the compensator comprises:

a storage configured to store constant values of first pixels
for each of the k sections, the first pixels being some of
the pixels,

a calculator configured to calculate constant values of
second pixels for each of the k sections, the second
pixels being pixels other than the first pixels from
among the pixels,

a current measurer configured to determine the current
variation, and

a selector configured to select constant values of the first
pixels and the second pixels for each of the k sections
corresponding to the current variation.

6. The organic light emitting display device of claim 5,

wherein the calculator is configured to:

extract constant values of two or more of the first pixels
that are adjacent to a specific one of the second pixels
for each of the k sections, and

calculate a constant value of the specific one of the second
pixels for each of the k sections using an interpolation.

7. The organic light emitting display device of claim 5,

wherein the current measurer is configured to:

supply a reference voltage to the organic light emitting
diode of each of the pixels, and

determine the current variation by comparing a current
flowing in the organic light emitting diode with a
reference current indicating a current flowing in the
organic light emitting diode corresponding to the ref-
erence voltage when the organic light emitting diode is
not deteriorated.

8. The organic light emitting display device of claim 2,

wherein the timing controller comprises:
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a data compensator configured to calculate the luminance
compensation amount using Equation 2, and to genet-
ate the second data by multiplying the first data by the
luminance compensation amount:

AT=1/(1-AL), Equation 2

wherein AT is a luminance compensation amount in
Equation 2.

9. The organic light emitting display device of claim 8,

wherein the timing controller further comprises:

a data adjuster configured to reduce bits of the first data
by a ratio when bits of at least one of the second data
exceed a region that can be expressed with grayscale
values.

10. The organic light emitting display device of claim 8,

wherein the data compensator is configured to generate
the second data by applying a gamma value on the
luminance compensation amount in an analog mode.

11. A method of driving an organic light emitting display

device comprising pixels, the method comprising;
determining a current variation corresponding to deterio-
ration of an organic light emitting diode of at least one
of the pixels;

calculating a luminance compensation amount of the
organic light emitting diode using a linear function of
a luminance variation of the organic light emitting
diode correspond to the current variation; and

generating second data by adjusting bits of first data
supplied from an outside using the luminance compen-
sation amount,

wherein the current variation of the deterioration of the
organic light emitting diode is divided into k sections (k
being a natural number which is equal to or greater than
2), and a constant value of the linear function is
differently set at each of the k sections.

12. The method of claim 11, wherein the linear function

is set as Equation 1:

AL=0AI+p Equation 1

wherein o and f are constant values of the equation, Al is
a current variation, and AL is a luminance variation in
Equation 1.
13. The method of claim 12, wherein the luminance
compensation amount is calculated corresponding to the
luminance variation AL using Equation 2:

AT=1/(1-AL) Equation 2

wherein AT is a luminance compensation amount in
Equation 2.
14. The method of claim 11, wherein the calculating of the
luminance compensation amount comprises:
pre-storing constant values of first pixels of the pixels for
each of the k sections, the first pixels being some of the
pixels,
calculating constant values of second pixels for each of
the k sections, the second pixels being pixels other than
the first pixels from among the pixels; and
selecting a constant value of a specific section among
constant values of the k sections corresponding to the
current variation.
15. The method of claim 14, wherein the calculating of the
constant values for each of the k sections comprises:
extracting constant values of two or more of the first
pixels that are adjacent to a specific one of the second
pixels for each of the k sections, and
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calculating a constant value of the specific one of the
second pixels for each of the k sections using an
interpolation.

16. The method of claim 11, wherein the determining of
the current variation comprises:

measuring a current flowing in the organic light emitting
diode while supplying a reference voltage to the
organic light emitting diode, and

determining the current variation by comparing a current
flowing in the organic light emitting diode with a
reference current indicating a current flowing in the
organic light emitting diode corresponding to the ref-
erence voltage when the organic light emitting diode is
not deteriorated.

17. The method of claim 11,

wherein the second data is generated by multiplying the
first data by the Iuminance compensation amount.

18. The method of claim 17,

wherein the second data is generated by applying a
gamma value on the luminance compensation amount
in an analog mode.

Dec. 22,2016

19. The method of claim 11, further comprising

reducing bits of the first data by a ratio when bits of at

least one of the second data exceed a region that can be
expressed with grayscale values.
20. A method of driving an organic light emitting display
device which compensates for deterioration of an organic
light emitting diode in each of pixels using a linear function
having different constant values for each of k deterioration
sections, k being a natural number that is equal to or greater
than 2, the method comprising:
storing constant values of first pixels for each of the k
sections, the first pixels being some of the pixels;

calculating constant values of second pixels for each of
the k sections using an interpolation, the second pixels
being pixels other than the first pixels from among the
pixels;

selecting constant values of'a specific one of the k sections

in the first pixels and the second pixels corresponding
to a deterioration level of the organic light emitting
diode in each of the pixels; and

compensating deterioration of the organic light emitting

diode using the linear function having the constant
value of the specific section.

L S S T



THMBW(EF)

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

HAT R E (TR AGE)

FRI& B A

RHA

IPCH &

CPCH %S

L5
S\EReERE

BE@®F)

BNAKEREERERS 5E

US20160372032A1 RF(

US15/002332

ZEERAERLNA

=EDISPLAY CO., LTD.

=EDISPLAY CO., LTD.

YANG JIN WOOK
YOO YOUNG WOOK

YANG, JIN WOOK
YOO, YOUNG WOOK

G09G3/3225 G09G3/3283 G09G3/20

patsnap

2016-12-22

2016-01-20

G09G3/3225 G09G3/2007 G09G3/3283 G09G2320/0673 G09G2310/08 G09G2300/0842 G09G2320

/043 G09G3/3233

1020150085444 2015-06-16 KR

Espacenet USPTO

—MANEAXERRE , 8  IMEH  BHEENUGRENRVERE
PEXZRENBRESENEFER  ATHESYNEEXNNNTE
WMzE FETREMINBRANE —BIRM LS E RS — B |, ik
F-HEREREIMZERTRARE  Hd |, FRsMEEREWE B /3
BTENRAZRENS (LN BRREK D NkNERD |, AEAEE K
BN BRTHNTER N EERBRITERENMZE, Sn

CLn

P —— b 149
' T-E Cst ~

ML df 2

_T_

M3

T |
] |



https://share-analytics.zhihuiya.com/view/967da0ef-8c6a-4034-bdcd-60ff09c0ebd2
https://worldwide.espacenet.com/patent/search/family/057588304/publication/US2016372032A1?q=US2016372032A1
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=%2220160372032%22.PGNR.&OS=DN/20160372032&RS=DN/20160372032

