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DISPLAY DEVICE AND METHOD FOR
RESTORING DETERIORATION DATA OF
THE SAME

[0001] The application claims priority to Korean patent
application 10-2020-0106395, filed on Aug. 24, 2020, and
all the benefits accruing therefrom under 35 U.S.C. § 119,
the content of which in its entirety is herein incorporated by
reference.

BACKGROUND

Field

[0002] The present invention relates to a display device
and a method for restoring deterioration data of the same.

Description of Related Art

[0003] A display device displays an image using pixels
including light emitting elements. When a light emitting
element is implemented as a light emitting diode, the light
emitting element may be deteriorated by use. The deterio-
rated light emitting element may emit light with lower
luminance than the non-deteriorated light emitting element
for the same grayscale value.

[0004] In order to prevent an afterimage, the display
device may calculate the deterioration amount (or lifetime)
of a pixel by calculating the total amount of luminance of
light emitted by the pixel, and compensate for a grayscale
value based on the calculated deterioration amount. The
pixel (or light emitting element) may use an afterimage
compensation algorithm to emit light with a desired lumi-
nance based on the compensated grayscale value.

[0005] The display device may store deterioration data (or
data including the deterioration amount calculated for each
pixel) in a nonvolatile memory such as a flash memory in
order to stably store the deterioration data regardless of
power supply. In addition, when the display device is driven,
the deterioration data may be read from the nonvolatile
memory to compensate for the grayscale value of a first
image data.

SUMMARY

[0006] However, when an error occurs in the nonvolatile
memory, the display device may not normally perform the
compensation, and the afterimage may be displayed on the
displayed image. For example, when the deterioration data
stored in the nonvolatile memory is initialized to 0, the
deterioration portion is compensated with the compensation
amount smaller than the required compensation amount, so
that the deterioration portion may be visually recognized
darker than the peripheral portion. Conversely, when an
error in which the deterioration data stored in the nonvolatile
memory becomes a maximum value (for example, 1024
when the deterioration data is 10 bits) occurs, the deterio-
ration portion is compensated with the compensation
amount larger than the required compensation amount, so
that the deterioration portion may be visually recognized
brighter than the peripheral portion.

[0007] A technical problem to be solved by the present
invention is to provide a display device capable of deter-
mining whether deterioration data stored in a nonvolatile
memory is normal, and restoring the deterioration data to
compensate for an afterimage when the deterioration data is
determined to be abnormal.
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[0008] However, technical problems to be solved by the
present invention are not limited to the above-described
technical problems, and may be variously extended without
departing from the spirit and scope of the present invention.
[0009] A display device according to an embodiment of
the present invention includes: a pixel unit including blocks,
where each of the blocks includes at least one pixel; a first
storage unit which stores deterioration data including dete-
rioration values, where each of the deterioration values
represents a degree of deterioration of each of the blocks; a
deterioration compensator including a compensator which
generates second image data by compensating for first image
data based on the deterioration data; a data driver which
generates data signals based on the second image data and
supplies the data signals to the pixel unit; and a sensing unit
which receives a sensing signal corresponding to the data
signals from the pixel unit and calculating sensing data
based on the sensing signal.

[0010] The deterioration compensator further includes a
deterioration data controller which determines whether the
deterioration data is abnormal by comparing a size of a first
deterioration value of a first block with sizes of adjacent
deterioration values of adjacent blocks adjacent to the first
block; and a deterioration data restoration unit which
restores the deterioration data based on a look-up table in
which a luminance retention rate according to the degree of
deterioration is set and the sensing data, when the deterio-
ration data is determined to be abnormal. The blocks include
the first and adjacent blocks, and the deterioration values
stored in the first storage unit include the first and adjacent
deterioration values.

[0011] The deterioration data controller may determine
that the deterioration data is abnormal when a value obtained
by dividing the first deterioration value by a minimum value
among the adjacent deterioration values is greater than a
predetermined threshold value except for a case that the
minimum value is zero, or a value obtained by dividing a
maximum value among the adjacent deterioration values by
the first deterioration value is greater than the predetermined
threshold value.

[0012] The look-up table may store the deterioration val-
ues having 4 size intervals from 0 to 1024, and the deterio-
ration data restoration unit may calculate a deterioration
value that is not stored in the look-up table through a linear
interpolation operation.

[0013] The sensing data may include the luminance reten-
tion rate of each of the blocks, and the luminance retention
rate may be a quantity obtained by comparing a current
luminance of each of the blocks with a previous luminance
of each of the block before deterioration of the blocks
proceeds.

[0014] The deterioration data restoration unit may update
the deterioration values of all the blocks based on the
look-up table and the luminance retention rate included in
the sensing data, and calculate restored deterioration data
corresponding to the updated deterioration values.

[0015] The display device may further include a second
storage unit which stores the restored deterioration data, and
the first storage unit may be implemented as a nonvolatile
memory and the second storage unit may be implemented as
a volatile memory.

[0016] The deterioration data controller may accumulate
grayscale values for the blocks included in the first image
data in the restored deterioration data over time to update the
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restored deterioration data in real time from a restoration
time point, and periodically store updated restored deterio-
ration data in the first storage unit.

[0017] A display device according to an embodiment of
the present invention includes: a pixel unit including blocks,
where each of the blocks includes at least one pixel; a first
storage unit which stores deterioration data including dete-
rioration values, where each of the deterioration values
represents a degree of deterioration of each of the blocks; a
deterioration compensator including a compensator which
generates second image data by compensating for first image
data based on the deterioration data; and a data driver which
generates data signals based on the second image data and
supplies the data signals to the pixel unit.

[0018] The deterioration compensator further includes a
deterioration data controller which determines whether the
deterioration data is abnormal by comparing a size of a first
deterioration value of a first block with sizes of adjacent
deterioration values of adjacent blocks adjacent to the first
block; and a deterioration data restoration unit which
restores the deterioration data based on a look-up table in
which a luminance retention rate according to the degree of
deterioration is set and captured image data provided from
outside when the deterioration data is determined to be
abnormal. The blocks include the first and adjacent blocks,
and the deterioration values stored in the first storage unit
include the first and adjacent deterioration values.

[0019] The deterioration data controller may determine
that the deterioration data is abnormal when a value obtained
by dividing the first deterioration value by a minimum value
among the adjacent deterioration values is greater than a
predetermined threshold value except for a case that the
minimum value is zero, or a value obtained by dividing a
maximum value among the adjacent deterioration values by
the first deterioration value is greater than the predetermined
threshold value.

[0020] The look-up table may store the deterioration val-
ues having 4 size intervals from 0 to 1024, and the deterio-
ration data restoration unit may calculate a deterioration
value that is not stored in the look-up table through a linear
interpolation operation.

[0021] The captured image data may include a current
luminance of each of the blocks of the pixel unit obtained by
an imaging device.

[0022] The deterioration data restoration unit may com-
pare the current luminance with a previous luminance of
each of the blocks before deterioration of the blocks pro-
ceeds to obtain the luminance retention rate for the each of
the blocks of the pixel unit.

[0023] The deterioration data restoration unit may update
the deterioration values of all the blocks based on the
look-up table and the luminance retention rate obtained by
the deterioration data restoration unit, and calculate restored
deterioration data corresponding to the updated deterioration
values.

[0024] The display device may further include a second
storage unit which stores the restored deterioration data, and
the first storage unit may be implemented as a nonvolatile
memory and the second storage unit may be implemented as
a volatile memory.

[0025] The deterioration data controller may accumulate
grayscale values for the blocks included in the first image
data in the restored deterioration data over time to update the
restored deterioration data in real time from a restoration
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time point, and periodically store updated restored deterio-
ration data in the first storage unit.

[0026] A method for restoring deterioration data of a
display device according to an embodiment of the present
invention includes reading deterioration data from a first
storage unit; determining whether the deterioration data is
abnormal by comparing a size of a first deterioration value
of a first block with sizes of adjacent deterioration values of
adjacent blocks adjacent to the first block; restoring the
deterioration data based on a look-up table in which a
luminance retention rate according to a degree of deterio-
ration is set and sensing data provided from a sensing unit
when the deterioration data is determined to be abnormal;
and generating second image data by compensating for first
image data based on the restored deterioration data. The
display device includes blocks each including at least one
pixel, the blocks include the first and adjacent blocks, the
deterioration data includes deterioration values each repre-
senting a degree of deterioration of each of the blocks, and
the deterioration values include the first and adjacent dete-
rioration values.

[0027] In the determining whether the deterioration data is
abnormal, when a value obtained by dividing the first
deterioration value by a minimum value among the adjacent
deterioration values is greater than a predetermined thresh-
old value except for a case that the minimum value is zero,
or a value obtained by dividing a maximum value among the
adjacent deterioration values by the first deterioration value
is greater than the predetermined threshold value, the dete-
rioration data may be determined to be abnormal.

[0028] The look-up table may store the deterioration val-
ues having 4 size intervals from 0 to 1024, and the restoring
of the deterioration data may include calculating a deterio-
ration value that is not stored in the look-up table through a
linear interpolation operation.

[0029] The display device may include a pixel unit includ-
ing the blocks, the sensing data may include the luminance
retention rate of each of the blocks, and the luminance
retention rate may be a quantity obtained by comparing a
current luminance of each of the blocks with a previous
luminance of each of the blocks before deterioration of the
blocks proceeds.

[0030] The restoring of the deterioration data may include
updating the deterioration values of all the blocks based on
the look-up table and the luminance retention rate included
in the sensing data; and calculating restored deterioration
data corresponding to the updated deterioration values.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included
to provide a further understanding of the inventive concepts,
and are incorporated in and constitute a part of this speci-
fication, illustrate exemplary embodiments of the inventive
concepts, and, together with the description, serve to explain
principles of the inventive concepts.

[0032] FIG. 1 is a block diagram illustrating a display
device according to embodiments of the present invention.
[0033] FIG. 2 is a diagram illustrating an example of a
deterioration compensator included in the display device of
FIG. 1.

[0034] FIG. 3 is a diagram illustrating an example of

deterioration data used in the deterioration compensator of
FIG. 2.
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[0035] FIG. 4 is an exemplary graph corresponding to a
lifetime-luminance function of a block (or pixel).

[0036] FIG. 5 is a diagram illustrating an embodiment of
a look-up table created based on the lifetime-luminance
function of FIG. 4.

[0037] FIGS. 6 and 7 are diagrams for explaining a
restoration time point of the deterioration data.

[0038] FIG. 8 is a diagram for explaining an expected
luminance retention rate according to a degree of deterio-
ration and the compensation amount corresponding to the
luminance retention rate.

[0039] FIG. 9 is a block diagram illustrating a display
device according to another embodiment of the present
invention.

[0040] FIG. 10 is a diagram illustrating an example of a
deterioration compensator included in the display device of
FIG. 9.

[0041] FIG. 11 is a flowchart illustrating a method for
restoring deterioration data of a display device according to
an embodiment of the present invention.

DETAILED DESCRIPTION

[0042] Hereinafter, exemplary embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. The same reference numerals are
used for the same elements in the drawings, and duplicate
descriptions for the same elements are omitted. 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 only used to distin-
guish one element, component, region, layer or section from
another element, component, region, layer or section. Thus,
“a first element,” “component,” “region,” “layer” or “sec-
tion” discussed below could be termed a second element,
component, region, layer or section without departing from
the teachings herein. The terminology used herein is for the
purpose of describing particular embodiments only and is
not intended to be limiting. As used herein, the singular
forms “a,” “an,” and “the” are intended to include the plural
forms, including “at least one,” unless the content clearly
indicates otherwise. “At least one” is not to be construed as
limiting “a” or “an.” “Or” means “and/or.” As used herein,
the term “and/or” includes any and all combinations of one
or more of the associated listed items. It will be further
understood that the terms “comprise” and/or “comprising,”
or “includes” and/or “including” when used in this specifi-
cation, specify the presence of stated features, regions,
integers, steps, operations, elements, and/or components, but
do not preclude the presence or addition of one or more other
features, regions, integers, steps, operations, elements, com-
ponents, and/or groups thereof.

[0043] FIG. 1 is a block diagram illustrating a display
device according to embodiments of the present invention.
[0044] Referring to FIG. 1, a display device 100 may
include a pixel unit 110 (in other words, “display panel”), a
scan driver 120, a data driver 130, a timing controller 140,
a first storage unit 150, and a sensing unit 160. In addition,
the timing controller 140 may include a deterioration com-
pensator 141.

[0045] The pixel unit 110 may include scan lines SL.1 to
SLn, data lines DL1 to DLm, sensing lines SSL.1 to SSL.m,
and pixels PX, where n and m may be positive integers. The

2
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pixels PX may be provided in areas (for example, pixel
areas) partitioned by the scan lines SL.1 to SLn, the data lines
DL1 to DLm, and the sensing lines SSLL1 to SSLm, respec-
tively.

[0046] Each pixel PX may include a light emitting element
and at least one transistor. At least one transistor may
transmit a current (specifically, the amount of current)
corresponding to a data signal provided through a data line
to the light emitting element in response to a scan signal
provided through a scan line. The light emitting element
may emit light at a luminance corresponding to the current
(that is, a luminance corresponding to the data signal). Here,
the light emitting element may include an organic light
emitting diode and an inorganic light emitting element.
[0047] In an embodiment, the pixel unit 110 may include
blocks BLK (in other words, areas), and each of the blocks
BLK may include at least one pixel PX. Here, the blocks
BLK may be a criterion (e.g., unit) for calculating deterio-
ration data DATA_A (e.g., lifetime data or accumulated
data) to be described later. For example, the deterioration
data DATA_A may include a plurality of deterioration
values AGE. The deterioration values AGE may each rep-
resent a degree of deterioration of a corresponding block
BLK among the blocks BLK, or an average degree of
deterioration or average lifetime of at least one pixel PX
included in the corresponding block BLK. For example,
each deterioration value AGE may be a value obtained by
accumulating a grayscale value for at least one pixel PX
included in the corresponding block BLK over time, or a
value proportional thereto.

[0048] In an embodiment, for example, each of the blocks
BLK may include 8x8 pixels. That is, each of the blocks
BLK may have a size of 8 [rows]|x8 [columns] based on the
pixel PX as a unit. That is, the pixel unit 110 may be divided
into the blocks BLK each having the size of 8x8. For
example, when the pixel unit 110 includes nxm pixels, the
pixel unit 110 may be divided into nxm/64 blocks BLK (that
is, jxi blocks BLK in FIG. 3).

[0049] The scan driver 120 may generate scan signals
based on a scan control signal SCS and may sequentially
provide the scan signals to the scan lines SL.1 to SLn. Here,
the scan control signal SCS may include a start signal, clock
signals, or the like, and may be provided from the timing
controller 140. For example, the scan driver 120 may
include a shift register that sequentially generates and out-
puts the scan signals of a pulse shape corresponding to the
start signal of a pulse shape using the clock signals.
[0050] The data driver 130 may generate data signals
based on second image data DATA2 (e.g., compensated
image data) and a data control signal DCS provided from the
timing controller 140, and provide the data signals to the
pixel unit 110 (e.g., pixels PX). Here, the data control signal
DCS may be a signal that controls an operation of the data
driver 130 and may include a load signal (e.g., data enable
signal) or the like indicating an output of a valid data signal.
[0051] The first storage unit 150 may be connected to the
timing controller 140, and the first storage unit 150 may
store the deterioration data DATA_A. For example, the first
storage unit 150 may be implemented as a nonvolatile
memory device such as an erasable programmable read-only
memory (“EPROM”), an electrically erasable program-
mable read-only memory (“EEPROM”™), a flash memory, a
phase change random access memory (“PRAM”), a resis-
tance random access memory (“RRAM”), a nano floating
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gate memory (“NFGM?”), a polymer random access memory
(“PoRAM”), a magnetic random access memory
(“MRAM”™), a ferroelectric random access memory
(“FRAM”), or the like. The nonvolatile memory may store
data in a state in which power is not supplied. In addition,
the nonvolatile memory is relatively inexpensive and has a
feature that can store a large capacity.

[0052] When the display device 100 is powered on, the
timing controller 140 (specifically, deterioration compensa-
tor 141) may request the first storage unit 150 to provide the
deterioration values AGE included in the deterioration data
DATA_A. The deterioration data DATA_A in the first stor-
age unit 150 may be updated periodically and/or before the
display device 100 is powered off.

[0053] The timing controller 140 may receive first image
data DATA1 (e.g., input image data) and a control signal
from an external device (for example, a graphic processor),
generate the scan control signal SCS and the data control
signal DCS based on the control signal, and convert the first
image data DATA1 to generate the second image data
DATA2.

[0054] The sensing unit 160 may generate sensing data SD
including characteristic values of the pixels PX based on
sensing values provided from the sensing lines SSL1 to
SSLm. For example, the sensing unit 160 may detect a
change in a threshold voltage and a change in mobility of a
driving transistor included in the pixel PX, a change in
characteristics of the light emitting element, or the like, and
calculate a luminance retention rate of each of the blocks
BLK from the detected information above. In this case, the
luminance retention rate may be a value obtained by com-
paring current luminance of the block BLK with the previ-
ous luminance before deterioration of the block BLK pro-
ceeds. According to an embodiment, the first storage unit
150 may store luminance information before deterioration of
each of the blocks BLK proceeds. The sensing unit 160 may
receive the luminance information from the first storage unit
150 when calculating the luminance retention rate.

[0055] According to an embodiment of the present inven-
tion, the timing controller 140 may include the deterioration
compensator 141.

[0056] The deterioration compensator 141 may load the
deterioration values AGE included in the deterioration data
DATA_A from the first storage unit 150, update the dete-
rioration values AGE based on grayscale values included in
the first image data DATA1, and generate the second image
data DATA2 (e.g., compensated image data) by compensat-
ing for the first image data DATA1 based on the updated
deterioration values AGE. The deterioration data DATA_A
stored in the first storage unit 150 may be updated in real
time or periodically based on the updated deterioration
values AGE.

[0057] In addition, the deterioration compensator 141 may
determine whether the deterioration data DATA_A provided
from the first storage unit 150 is normal. For example, the
deterioration compensator 141 may determine whether the
deterioration data DATA_ A is normal by comparing a size of
any one specific deterioration value AGE included in the
deterioration data DATA_A with sizes of adjacent deterio-
ration values AGE of adjacent blocks BLK adjacent to the
block having specific deterioration value AGE.

[0058] In addition, when the deterioration data DATA_A
is determined to be abnormal, the deterioration compensator
141 may restore the deterioration data DATA_A based on a
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look-up table in which the luminance retention rate accord-
ing to the degree of deterioration is set and the sensing data
SD received from the sensing unit 160.

[0059] A detailed configuration of the deterioration com-
pensator 141 will be described in detail with reference to
FIGS. 2 to 8.

[0060] In an embodiment, at least one of the scan driver
120, the data driver 130, the timing controller 140, and the
sensing unit 160 may be disposed on the pixel unit 110 or
implemented as an IC and mounted on a flexible circuit
board connected to the pixel unit 110.

[0061] FIG. 2 is a diagram illustrating an example of a
deterioration compensator included in the display device of
FIG. 1. FIG. 3 is a diagram illustrating an example of
deterioration data used in the deterioration compensator of
FIG. 2. FIG. 4 is an exemplary graph corresponding to a
lifetime-luminance function of a block (or pixel). FIG. 5 is
a diagram illustrating an embodiment of a look-up table
created based on the lifetime-luminance function of FIG. 4.
FIGS. 6 and 7 are diagrams for explaining a restoration time
point of the deterioration data. FIG. 8 is a diagram for
explaining an expected luminance retention rate according
to a degree of deterioration and the compensation amount
corresponding to the luminance retention rate.

[0062] Referring to FIGS. 2 to 8, the deterioration com-
pensator 141 may include a deterioration data controller
210, a deterioration data restoration unit 220, a second
storage unit 230, and a compensator 240.

[0063] When the display device 100 is initially driven, the
deterioration data controller 210 may read the deterioration
data DATA_A from the first storage unit 150 and determine
whether the read deterioration data DATA_A is normal.
[0064] Referring to FIG. 3, the deterioration data control-
ler 210 may determine whether the deterioration data
DATA_A provided from the first storage unit 150 is abnor-
mal by comparing a size of a first deterioration value
AGE_x,y (i.e., a specific deterioration value of a first block
BLK at x-th column and y-th row among ixj blocks BLK)
among a plurality of deterioration values AGE_1,1 to AGE_
1,j included in the deterioration data DATA_A with sizes of
adjacent deterioration values AGE_ADJ of adjacent blocks
BLK adjacent to the block having the first deterioration
value AGE_x.,y.

[0065] The deterioration data DATA_A may include the
plurality of deterioration values AGE_1,1 to AGE_i,j cor-
responding to the blocks BLK, respectively. When the
blocks BLK are composed of an ixj matrix, since the
deterioration values AGE are calculated by a unit of the
block BLK, the deterioration data DATA_A may include ix;j
deterioration values AGE_1,1 to AGE_i,j. That is the total
number of deterioration values AGE is ixj, 1 is a positive
integer and the total number of the columns of the blocks
BLK, and j is a positive integer and the total number of the
rows of the blocks BLK.

[0066] The first deterioration value AGE_x,y (in other
words, an x,y-th deterioration value) included in an y-th row
deterioration value AGE_y may have eight adjacent blocks
BLK which having eight adjacent deterioration values
AGE_x-1,y-1, AGE_x,y-1, AGE_x+1,y-1, AGE_x-1.y,
AGE_x+l,y, AGE_x-1,y+1, AGE_x,y+1, and AGE_x+1,
y+1 (e.g., AGE_ADI).

[0067] According to an embodiment of the present inven-
tion, when a value obtained by dividing the first deteriora-
tion value AGE_x,y by a minimum deterioration value
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among the adjacent deterioration values AGE_ADJ is
greater than a predetermined threshold value except for a
case that the minimum deterioration value is zero, or a value
obtained by dividing a maximum deterioration value among
the adjacent deterioration values AGE_ADIJ by the first
deterioration value AGE_x,y is greater than the predeter-
mined threshold value, the deterioration data controller 210
may determine that the deterioration data DATA_A is abnor-
mal.

[0068] According to an embodiment, the predetermined
threshold value may be 20 (or 20 percentages (%)). Con-
sidering that it is common for adjacent blocks BLK to have
substantially similar deterioration values, when a difference
between the size of the deterioration value AGE_x,y for a
specific block BLK and any one of the sizes of the adjacent
deterioration values AGE_ADJ for the blocks BLK adjacent
to the specific blocks BLK is 20 times or more, the dete-
rioration data DATA_A may be determined to be abnormal.
However, the threshold value according to the invention is
not limited to 20, and may be variously modified according
to accuracy of the compensation.

[0069] In an embodiment, when the display device 100 is
deteriorated and the adjacent deterioration values AGE_ADIJ
generally have a value of 10 (that is, when average value of
the adjacent deterioration values AGE_ADIJ is 10), for
example, in the case where an (x-1,y-1)th deterioration
value AGE_x-1,y-1 is 10, an (X,y-1)th deterioration value
AGE_x,y-1 is 9, an (x+1,y-1)th deterioration value AGE_
x+1,y-1is 10, an (x-1,y)th deterioration value AGE_x-1,y
is 12, an (x+1,y)th deterioration value AGE_x+1,y is 10, an
(x-1,y+1)th deterioration value AGE_x-1,y+1 is 8, an (x,y+
1)th deterioration value AGE_x,y+1 is 10, and an (x+1,y+
Dith deterioration value AGE_AGE_x+1,y+1 is 10, and
when the first deterioration value AGE_x,y is 0 or the first
deterioration value AGE_x,y is 1024, whether the deterio-
ration data DATA_A is normal may be determined through
the following process.

[0070] For reference, the case where the first deterioration
value AGE_x,y is 0 may be a case where the first deterio-
ration value AGE is initialized since the deterioration data
DATA_A stored in the first storage unit 150 is damaged. The
case where the first deterioration value AGE_x,y is 1024
may be a case where the first deterioration value AGE is
changed to a maximum deterioration value since noise is
generated in the deterioration data DATA_A stored in the
first storage unit 150, assuming that the deterioration value
is represented by 10 bits.

[0071] First, in the above case, for example, the deterio-
ration data controller 210 may determine 8, which is the
(x=1,y+1)th deterioration value AGE_x-1,y+1, as a mini-
mum value of the adjacent deterioration values AGE_ADJ,
determine 12, which is the (x-1,y)th deterioration value
AGE x-1.y, as a maximum value of the adjacent deteriora-
tion values AGE ADJ. When the first deterioration value
AGE_x,y is 0, the deterioration data controller 210 may
calculate a value obtained by dividing the first deterioration
value AGE_x,y by the minimum deterioration value among
the adjacent deterioration values AGE_ADIJ to get 0, and
calculate a value obtained by dividing the maximum dete-
rioration value among the adjacent deterioration values
AGE_ADJ by the first deterioration value AGE_x,y as
infinity. Since the value obtained by dividing the maximum
deterioration value among the adjacent deterioration values
AGE_ADJ by the first deterioration value AGE_x,y is
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greater than 20, which is the threshold value, the deteriora-
tion data controller 210 may determine that the deterioration
data DATA_A is abnormal.

[0072] Next, for example, when the first deterioration
value AGE_x,y is 1024, the deterioration data controller 210
may determine 8, which is the (x-1,y+1)th deterioration
value AGE_x-1,y+1, as the minimum value of the adjacent
deterioration values AGE_ADI, determine 12, which is the
(x=1,y)th deterioration value AGE_x-1.,y, as the maximum
value of the adjacent deterioration values AGE_ADJ, cal-
culate a value obtained by dividing the first deterioration
value AGE_x,y by the minimum deterioration value among
the adjacent deterioration values AGE_ADJ as 1024/8=128,
and calculate a value obtained by dividing the maximum
deterioration value among the adjacent deterioration values
AGE_ADJ by the first deterioration value AGE_x,y as
12/1024=0.012. Since the value 128 obtained by dividing
the first deterioration value AGE_x,y by the minimum
deterioration value among the adjacent deterioration values
AGE_ADI] is greater than 20, which is the threshold value,
the deterioration data controller 210 may determine that the
deterioration data DATA_A is abnormal.

[0073] In this case, the deterioration data controller 210
may perform the above operation on all deterioration values
AGE included in the deterioration data DATA_A. In addi-
tion, when the deterioration values AGE_x,y is compared
with the adjacent deterioration values AGE_ADIJ and any
result greater than the threshold value is derived, the dete-
rioration data controller 210 may determine that the dete-
rioration data DATA_A is abnormal.

[0074] The number of adjacent blocks BLK adjacent to the
first block BLK having the first deterioration value AGE_x,y
may vary according to a position of the first block BLK in
the pixel unit 110. For example, the number of adjacent
deterioration values AGE_ADJ corresponding to an x.,y-th
deterioration value AGE_x.,y of the block BLK positioned at
a center of the pixel unit 110 may be eight. The number of
adjacent deterioration values AGE_ADIJ' corresponding to
an x,j-th deterioration value AGE_x,j of the block BLK
positioned at one side of the pixel unit 110 may be five. The
number of adjacent deterioration values AGE_ADIJ" corre-
sponding to an i,j-th deterioration value AGE_1i,j of the block
BLK positioned at one edge of the pixel unit 110 may be
three, where 1 and j may be positive integers.

[0075] When the deterioration data DATA_A provided
from the first storage unit 150 is determined to be abnormal,
the deterioration data controller 210 may provide a restora-
tion signal RS to the deterioration data restoration unit 220.
[0076] Referring to FIG. 2 again, when the deterioration
data restoration unit 220 receives the restoration signal RS
from the deterioration data controller 210, the deterioration
data restoration unit 220 may restore the deterioration data
DATA_A based on a first look-up table LUT1 in which the
luminance retention rate according to the degree of deterio-
ration is set and the sensing data SD provided from the
sensing unit 160.

[0077] Referring to the lifetime-luminance function
shown in FIG. 4, the block BLK (or pixel PX) may initially
emit light with a first luminance L0 (that is, AGE=0).
However, as the deterioration proceeds, the luminance of
light emitted from the block BLK may gradually decrease.
In this case, the horizontal axis represents the degree of
deterioration, and the vertical axis represents the luminance
retention rate of the block BLK corresponding to a corre-



US 2022/0059051 Al

sponding deterioration time point. The luminance retention
rate may be a size obtained by comparing the current
luminance of the blocks BLK (i.e., luminance after deterio-
ration of the blocks proceeds) with the first luminance LO of
the blocks BLK (i.e., luminance before deterioration of the
blocks proceeds).

[0078] The first look-up table LUT1 shown in FIG. 5 may
include luminance retention rate information according to
the deterioration value AGE of the block BLK based on the
lifetime-luminance function of FIG. 4. The first look-up
table LUT1 may express the deterioration value AGE having
4 size intervals from O to 1024. That is, the deterioration
value AGE may include 0, 4, 8, 12, 16, . . ., 1020, and 1024.
However, the deterioration data restoration unit 220 may
calculate a new deterioration value AGE that is not stored in
the first look-up table LUT1 through a linear interpolation
operation.

[0079] The deterioration data restoration unit 220 may
inversely infer the degree of deterioration (i.e., deterioration
value AGE) corresponding to the luminance retention rate of
the block BLK using the first look-up table LUT1. Accord-
ing to an embodiment, the deterioration data restoration unit
220 may receive the sensing data SD from the sensing unit
160. The sensing data SD may include a current luminance
retention rate of each of the blocks BLK. The deterioration
data restoration unit 220 may calculate/update the deterio-
ration value AGE of each of the blocks BLK from the
current luminance retention rate of each of the blocks BLK
using the first look-up table LUT1 independently from the
deterioration value AGE stored in the first storage unit 150.
For example, as shown in FIG. 4, when the luminance
retention rate of a specific block BLK included in the
sensing data SD is 0.664979, the deterioration data restora-
tion unit 220 may calculate the deterioration value AGE of
the specific block BLK as 1020. The deterioration data
restoration unit 220 may restore the deterioration data
DATA_A by calculating the deterioration values AGE for all
blocks BLK.

[0080] In other words, the deterioration data restoration
unit 220 may calculate restored deterioration data DATA_A'
based on the first look-up table LUT1 and the sensing data
SD provided from the sensing unit 160.

[0081] The deterioration data restoration unit 220 may
provide the restored deterioration data DATA_A' to the
deterioration data controller 210. The deterioration data
restoration unit 220 may be implemented as a circuit or a
Microprocessor.

[0082] When the read deterioration data DATA_A is deter-
mined to be normal, the deterioration data controller 210
may load the deterioration data DATA_A into the second
storage unit 230. Also, when the deterioration data DATA_A
is restored by the deterioration data restoration unit 220, the
deterioration data controller 210 may load the restored
deterioration data DATA_A' into the second storage unit
230. For convenience of description, hereinafter, the
description will be made on the premise that the deteriora-
tion data DATA_A includes the restored deterioration data
DATA_A"

[0083] The second storage unit 230 may be implemented
as a volatile memory device such as a dynamic random
access memory (“DRAM”), a static random access memory
(“SRAM”), a mobile DRAM, or the like. The volatile
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memory cannot store data in a state in which power is not
supplied, but has a feature that can process the data at a
relatively high speed.

[0084] Since the first storage unit 150 has a slower speed
than the second storage unit 230, when the display device
100 is driven, it may be difficult for the display device 100
to directly access the first image data DATA1 to compensate
for the deterioration. Accordingly, the deterioration data
controller 210 may read the deterioration data DATA_A
from the first storage unit 150, load the deterioration data
DATA_A into the second storage unit 230, and process the
first image data DATA1 using the deterioration data
DATA_A stored in the second storage unit 230.

[0085] In addition, the deterioration data controller 210
may update the deterioration data DATA_A stored in the
second storage unit 230. When the display device 100 is
driven, the deterioration data DATA_A may need to be
updated in real time. Accordingly, the deterioration data
controller 210 may update the deterioration data DATA_A
stored in the second storage unit 230 using the first image
data DATA1. For example, the deterioration data controller
210 may update the deterioration data DATA_A stored in the
second storage unit 230 by accumulating grayscale values of
the blocks BLK included in the first image data DATA1 in
the deterioration data DATA_A over time.

[0086] The deterioration data controller 210 may store the
deterioration data DATA_A stored in the second storage unit
230 in the first storage unit 150. The second storage unit 230
cannot store data stored in a state in which power is not
supplied. Accordingly, the deterioration data controller 210
may store the deterioration data DATA_A stored in the
second storage unit 230 in the first storage unit 150 in order
not to lose the updated deterioration data DATA_A. In an
embodiment, the deterioration data controller 210 may peri-
odically store the deterioration data DATA_A stored in the
second storage unit 230 in the first storage unit 150. In
another embodiment, the deterioration data controller 210
may store the deterioration data DATA_A stored in the
second storage unit 230 in the first storage unit 150 when
driving of the display device 100 is finished.

[0087] As described above, according to an embodiment
of the present invention, as shown in FIG. 6, like the
deterioration data DATA_A that has not been damaged, the
deterioration data controller 210 may update the restored
deterioration data DATA_A' in real time from a restoration
time point, and periodically store the restored deterioration
data DATA_A' in the first storage unit 150. That is, as long
as an error does not occur in the first storage unit 150, the
deterioration data controller 210 does not need to request the
deterioration data restoration unit 220 for additional resto-
ration of the restored deterioration data DATA_A'.

[0088] According to another embodiment, as shown in
FIG. 7, the deterioration data controller 210 may request the
deterioration data restoration unit 220 to periodically restore
the deterioration data DATA_A instead of updating the
restored deterioration data DATA_A' in real time. For
example, the deterioration data controller 210 may request
the deterioration data restoration unit 220 to restore the
deterioration data DATA_A whenever the display device
100 is powered on.

[0089] Although not shown in the drawings, the deterio-
ration data controller 210 may separately configure a dete-
rioration value accumulator. The deterioration value accu-
mulator may perform a function of updating the



US 2022/0059051 Al

deterioration data DATA_A or the restored deterioration data
DATA_A' stored in the second storage unit 230 described
above.

[0090] The embodiment shown in FIG. 6 may be advan-
tageous when the deterioration value accumulator operates
normally. The embodiment shown in FIG. 7 may be advan-
tageous when the deterioration value accumulator does not
operate normally.

[0091] The second storage unit 230 may store the dete-
rioration data DATA__ A while the display device 100 is being
driven. The second storage unit 230 cannot store data in a
state in which power is not supplied, but has a feature that
can process the data at a relatively high speed. Accordingly,
while the display device 100 is being driven, the deteriora-
tion data DATA_A may be stored in the second storage unit
230, and compensation for deterioration of the first image
data DATA1 may be performed.

[0092] The compensator 240 may generate the second
image data DATA2 by compensating for a grayscale of the
first image data DATA1 using the deterioration data
DATA_A stored in the second storage unit 230. In an
embodiment, the compensator 240 may read the deteriora-
tion values AGE of the blocks BLK from the deterioration
data DATA_A stored in the second storage unit 230, and
generate the second image data DATA2 using a predeter-
mined second look-up table LUT2.

[0093] The second look-up table LUT2 may include the
grayscale compensation amount according to the deteriora-
tion value AGE. The second look-up table LUT2 may
include the grayscale compensation amount calculated so
that the blocks BLK may be displayed with the luminance
before deterioration based on the luminance retention rate
corresponding to the deterioration value AGE. For example,
as shown in FIG. 8, the grayscale compensation amount may
have a relationship that increases as the luminance retention
rate decreases.

[0094] As described above, the deterioration data control-
ler 210 may determine whether the deterioration data
DATA_A stored in the first storage unit 150 is normal, and
when the deterioration data DATA_A is determined to be
abnormal, the deterioration data controller 210 may control
the deterioration data restoration unit 220 to restore the
deterioration data DATA_A. Therefore, even if the deterio-
ration data DATA_A stored in the first storage unit 150 is
damaged, the deterioration data controller 210 may detect
and restore this to normally compensate for the grayscale of
the first image data DATA1. Accordingly, an afterimage may
be prevented from occurring in the second image data
DATA2.

[0095] Hereinafter, other embodiments will be described.
In the following embodiments, descriptions of the same
components as those of the previously described embodi-
ments will be omitted or simplified, and differences will be
mainly described.

[0096] FIG. 9 is a block diagram illustrating a display
device according to another embodiment of the present
invention. FIG. 10 is a diagram illustrating an example of a
deterioration compensator included in the display device of
FIG. 9.

[0097] Referring to FIGS. 9 and 10, as a difference from
the embodiment shown in FIGS. 1 and 2, a display device
100_1 may not include the sensing unit 160 (refer to FIG. 1),
and the deterioration data restoration unit 220 may restore
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the deterioration data DATA_A based on the first look-up
table LUT1 and captured image data CD provided from the
outside.

[0098] Specifically, the deterioration data controller 210
may read the deterioration data DATA_A from the first
storage unit 150 when the display device 100 is initially
driven, and determine whether the read deterioration data
DATA_A is normal.

[0099] According to an embodiment of the present inven-
tion, the deterioration data controller 210 may determine
whether the deterioration data DATA_A provided from the
first storage unit 150 is normal by comparing the size of a
first deterioration value (that is, the specific deterioration
value) of a certain one block BLK among the plurality of
deterioration values AGE included in the deterioration data
DATA_A with the sizes of the adjacent deterioration values
AGE_ADJ of the adjacent block adjacent to the certain one
block BLK. Since the detailed method for the above deter-
mination is the same as described above with reference to
FIG. 3, duplicate descriptions will be omitted.

[0100] When the deterioration data DATA_A provided
from the first storage unit 150 is determined to be abnormal,
the deterioration data controller 210 may provide the resto-
ration signal RS to the deterioration data restoration unit
220.

[0101] When the deterioration data restoration unit 220
receives the restoration signal RS from the deterioration data
controller 210, the deterioration data restoration unit 220
may restore the deterioration data DATA_A based on the
first look-up table LUT1 (refer to FIG. 5) in which the
luminance retention rate according to the degree of deterio-
ration is set and the captured image data CD provided from
the outside (e.g., from a camera that captures current lumi-
nance of the pixel unit 110).

[0102] The captured imaging data CD may include current
luminance information for each position (i.e., for each block
BLK) of the pixel unit 110. For example, after displaying the
pixel unit 110 in full white, current luminance for each
position (i.e., for each block BLK) of the pixel unit 110 may
be obtained through an imaging device such as a camera.

[0103] The deterioration data restoration unit 220 may
obtain luminance retention rate data for each block BLK of
the pixel unit 110 by comparing the previous luminance
before deterioration of the blocks BLK proceeds with the
current luminance of the measured blocks BLK. According
to an embodiment, the previous luminance information
before deterioration of each of the blocks BLK proceeds
may be provided from the first storage unit 150. In this case,
the luminance retention rate may be a size obtained by
comparing the current luminance of the blocks BLK with the
previous luminance before deterioration of the blocks BLK
proceeds.

[0104] The deterioration data restoration unit 220 may
inversely infer the degree of deterioration (i.e., deterioration
value AGE) corresponding to the luminance retention rate of
the block BLK using the first look-up table LUT1 (refer to
FIG. 5). The deterioration data restoration unit 220 may
restore the deterioration data DATA_A by calculating the
deterioration values AGE for all blocks BLK.

[0105] In other words, the deterioration data restoration
unit 220 may calculate the restored deterioration data
DATA_A' based on the first look-up table LUT1 and the
captured imaged data CD provided from the outside.
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[0106] Since the descriptions of the second storage unit
230 and the compensator 240 are the same as those
described above with reference to FIGS. 1 and 2, duplicate
descriptions will be omitted.

[0107] As described above, the embodiment of restoring
the deterioration data DATA_A using the first look-up table
LUT1 and the captured image data CD provided from the
outside may be advantageous in a structure in which a
separate sensing unit 160 (refer to FIG. 1) is not provided in
the display device 100_1.

[0108] FIG. 11 is a flowchart illustrating a method for
restoring deterioration data of a display device according to
an embodiment of the present invention.

[0109] Referring to FIGS. 1 to 8 and 11, a method of
restoring deterioration data of the display device 100 may
include reading deterioration data DATA_A from the first
storage unit 150 (S10), determining whether the deteriora-
tion data DATA_A is damaged (S20), restoring the damaged
deterioration data DATA_A (S830), and generating second
image data DATA2 by compensating for grayscale of first
image data DATA1 based on the deterioration data DATA_A
(S40).

[0110] In the method of restoring the deterioration data of
the display device 100, the deterioration data DATA_A may
be read from the first storage unit 150 (S10).

[0111] When the display device 100 is initially driven, the
deterioration data controller 210 may read the deterioration
data DATA_A from the first storage unit 150. The first
storage unit 150 may be implemented as a nonvolatile
memory device such as an erasable programmable read-only
memory (EPROM), an electrically erasable programmable
read-only memory (EEPROM), a flash memory, a phase
change random access memory (PRAM), a resistance ran-
dom access memory (RRAM), a nano floating gate memory
(NFGM), a polymer random access memory (PORAM), a
magnetic random access memory (MRAM), a ferroelectric
random access memory (FRAM), or the like.

[0112] Thereafter, the deterioration data controller 210
may determine whether the deterioration data DATA_A is
damaged (S20).

[0113] The deterioration data controller 210 may deter-
mine whether the deterioration data DATA_A provided from
the first storage unit 150 is normal by comparing a size of a
first deterioration value AGE_x,y of a first block BLK
among a plurality of deterioration values AGE included in
the deterioration data DATA_A and sizes of adjacent blocks
having adjacent deterioration values AGE_ADI adjacent to
the first block BLK.

[0114] When a value obtained by dividing the first dete-
rioration value AGE_x,y by a minimum deterioration value
among the adjacent deterioration values AGE_ADJ is
greater than a predetermined threshold value except for a
case that the minimum deterioration value is zero, or a value
obtained by dividing a maximum deterioration value among
the adjacent deterioration values AGE_ADIJ by the first
deterioration value AGE_x,y is greater than the predeter-
mined threshold value, the deterioration data controller 210
may determine that the deterioration data DATA_A is abnor-
mal. According to an embodiment, the predetermined
threshold may be 20 (or 20%).

[0115] Thereafter, when the deterioration data DATA_A is
determined to be damaged, the deterioration data DATA_A
may be restored (S30).
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[0116] When the deterioration data restoration unit 220
receives a restoration signal RS from the deterioration data
controller 210, the deterioration data restoration unit 220
may restore the deterioration data DATA_A based on a first
look-up table LUT1 in which a luminance retention rate
according to a degree of deterioration is set, and sensing data
SD provided from the sensing unit 160 or captured imaging
data CD provided from the outside.

[0117] The deterioration data restoration unit 220 may
inversely infer the degree of deterioration (i.e., a deteriora-
tion value AGE) corresponding to the luminance retention
rate of the block BLK using the first look-up table LUTI.
[0118] The deterioration data restoration unit 220 may
receive the sensing data SD from the sensing unit 160. The
sensing data SD may include a current luminance retention
rate of each of the blocks BLK. The sensing unit 160 may
detect a change in a threshold voltage and a change in
mobility of the driving transistor included in the pixel PX,
a change in characteristics of the light emitting element, or
the like, and calculate the luminance retention rate of each
of the blocks BLK from these.

[0119] In addition, the deterioration data restoration unit
220 may receive the captured imaging data CD from the
outside. The captured imaging data CD may include a
current luminance for each position (i.e., for each block
BLK) of the pixel unit 110. For example, after displaying the
pixel unit 110 in full white, the current luminance for each
position (i.e., for each block BLK) of the pixel unit 110 may
be obtained through an imaging device such as a camera.
The deterioration data restoration unit 220 may obtain the
luminance retention rate for each position of the pixel unit
110 by comparing the previous luminance before deteriora-
tion of the blocks BLK proceeds with the measured current
luminance.

[0120] The deterioration data restoration unit 220 may
calculate the deterioration value AGE of each of the blocks
BLK from the current luminance retention rate of each of the
blocks BLK using the first look-up table LUT1. The dete-
rioration data restoration unit 220 may calculate the dete-
rioration values AGE for all blocks BLK.

[0121] Thereafter, the second image data DATA2 may be
generated by compensating for the first image data DATA1
based on the deterioration data DATA_A (S40).

[0122] When the read deterioration data DATA_A is deter-
mined to be normal, the deterioration data controller 210
may load the deterioration data DATA_A into the second
storage unit 230. In addition, when the deterioration data
DATA_A is restored by the deterioration data restoration
unit 220, the deterioration data controller 210 may load
restored deterioration data DATA_A' into the second storage
unit 230. The second storage unit 230 may be implemented
as a volatile memory device such as a dynamic random
access memory (DRAM), a static random access memory
(SRAM), mobile DRAM, or the like.

[0123] The deterioration data controller 210 may update
the deterioration data DATA_A stored in the second storage
unit 230. For example, the deterioration data controller 210
may update the deterioration data DATA_A stored in the
second storage unit 230 by accumulating grayscale values
for the blocks BLK included in the first image data DATA1
over time.

[0124] The deterioration data controller 210 may store the
deterioration data DATA_A stored in the second storage unit
230 in the first storage unit 150.
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[0125] The compensator 240 may generate the second
image data DATA2 by compensating for the first image data
DATA1 using the deterioration data DATA_A stored in the
second storage unit 230. In an embodiment, the compensator
240 may read the deterioration values AGE of the blocks
BLK from the deterioration data DATA_A stored in the
second storage unit 230, and generate the second image data
DATA? using a predetermined second look-up table LUT2.
The second look-up table LUT2 may include the compen-
sation amount according to the deterioration value AGE.
[0126] According to an embodiment of the present inven-
tion, updating the deterioration data (S31) and storing the
updated deterioration data in the first storage unit (S32) may
be further included between the restoring the damaged
deterioration data (S30) and the generating the second image
data by compensating for the first image data (S40).
[0127] Like the deterioration data DATA_A that has not
been damaged, the deterioration data controller 210 may
update the restored deterioration data DATA_A' in real time
from a restoration time point, and periodically store the
restored deterioration data DATA_A' in the first storage unit
150. That is, as long as an error does not occur in the first
storage unit 150, the deterioration data controller 210 does
not need to request the deterioration data restoration unit 220
for additional restoration of the restored deterioration data
DATA_A"

[0128] As described above, the deterioration data control-
ler 210 may determine whether the deterioration data
DATA_A stored in the first storage unit 150 is abnormal, and
when the deterioration data DATA_A is determined to be
abnormal, the deterioration data controller 210 may control
the deterioration data restoration unit 220 to restore the
deterioration data DATA_A. Therefore, even if the deterio-
ration data DATA_A stored in the first storage unit 150 is
damaged, the deterioration data controller 210 may detect
and restore this to normally compensate for the first image
data DATA1. Accordingly, the afterimage may be prevented
from occurring in the second image data DATA2.

[0129] The display device according to the embodiments
of the present invention may determine whether the dete-
rioration data stored in the nonvolatile memory is normal,
and restore the deterioration data to compensate for the
afterimage when the deterioration data is determined to be
abnormal.

[0130] However, effects according to the present invention
are not limited to the above-described effects, and may be
variously extended without departing from the spirit and
scope of the present invention.

[0131] The embodiments of the present invention have
been described above with reference to the drawings. How-
ever, those skilled in the art to which the present invention
pertains will appreciate that various modifications and
changes can be made to the present invention without
departing from the spirit and scope of the present invention
described in the following claims.

What is claimed is:

1. A display device comprising:

a pixel unit including blocks, the blocks each including at
least one pixel;

a first storage unit which stores deterioration data includ-
ing deterioration values, the deterioration values each
representing a degree of deterioration of each of the
blocks;
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a deterioration compensator including a compensator
which generates second image data by compensating
for first image data based on the deterioration data;

a data driver which generates data signals based on the
second image data and supplies the data signals to the
pixel unit; and

a sensing unit which receives a sensing signal correspond-
ing to the data signals from the pixel unit and calculates
sensing data based on the sensing signal,

wherein the deterioration compensator further includes:
a deterioration data controller which determines

whether the deterioration data is abnormal by com-
paring a size of a first deterioration value of a first
block with sizes of adjacent deterioration values of
adjacent blocks adjacent to the first block; and
a deterioration data restoration unit which restores the
deterioration data based on a look-up table in which
a luminance retention rate according to the degree of
deterioration is set and the sensing data, when the
deterioration data is determined to be abnormal,
wherein the blocks include the first and adjacent blocks,
and the deterioration values stored in the first storage
unit include the first and adjacent deterioration values.

2. The display device of claim 1, wherein the deterioration
data controller determines that the deterioration data is
abnormal, when a value obtained by dividing the first
deterioration value by a minimum value among the adjacent
deterioration values is greater than a predetermined thresh-
old value except for a case that the minimum value is zero,
or a value obtained by dividing a maximum value among the
adjacent deterioration values by the first deterioration value
is greater than the predetermined threshold value.

3. The display device of claim 1, wherein the look-up
table stores the deterioration values having 4 size intervals
from O to 1024, and

wherein the deterioration data restoration unit calculates a
deterioration value that is not stored in the look-up
table through a linear interpolation operation.

4. The display device of claim 1, wherein the sensing data
includes the luminance retention rate of each of the blocks,
and

wherein the luminance retention rate is a quantity
obtained by comparing a current luminance of each of
the blocks with a previous luminance of each of the
blocks before deterioration of the blocks proceeds.

5. The display device of claim 4, wherein the deterioration
data restoration unit updates the deterioration values of all
the blocks based on the look-up table and the luminance
retention rate included in the sensing data, and calculates
restored deterioration data corresponding to the updated
deterioration values.

6. The display device of claim 5, further comprising:

a second storage unit which stores the restored deterio-

ration data,

wherein the first storage unit is implemented as a non-
volatile memory, and the second storage unit is imple-
mented as a volatile memory.

7. The display device of claim 6, wherein the deterioration
data controller accumulates grayscale values for the blocks
included in the first image data in the restored deterioration
data over time to update the restored deterioration data in
real time from a restoration time point, and periodically
stores updated restored deterioration data in the first storage
unit.
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8. A display device comprising:

a pixel unit including blocks, the blocks each including at
least one pixel;

a first storage unit which stores deterioration data includ-
ing deterioration values, the deterioration values each
representing a degree of deterioration of each of the
blocks;

a deterioration compensator including a compensator
which generates second image data by compensating
for first image data based on the deterioration data; and

a data driver which generates data signals based on the
second image data and supplies the data signals to the
pixel unit,

wherein deterioration compensator further includes:

a deterioration data controller which determines
whether the deterioration data is abnormal by com-
paring a size of a first deterioration value of a first
block with sizes of adjacent deterioration values of
adjacent blocks adjacent to the first block; and

a deterioration data restoration unit which restores the
deterioration data based on a look-up table in which
a luminance retention rate according to the degree of
deterioration is set and captured image data provided
from outside, when the deterioration data is deter-
mined to be abnormal,

wherein the blocks include the first and adjacent blocks,
and the deterioration values stored in the first storage
unit include the first and adjacent deterioration values.

9. The display device of claim 8, wherein the deterioration
data controller determines that the deterioration data is
abnormal when a value obtained by dividing the first dete-
rioration value by a minimum value among the adjacent
deterioration values is greater than a predetermined thresh-
old value except for a case that the minimum value is zero,
or a value obtained by dividing a maximum value among the
adjacent deterioration values by the first deterioration value
is greater than the predetermined threshold value.

10. The display device of claim 8, wherein the look-up
table stores the deterioration values having 4 size intervals
from O to 1024, and

wherein the deterioration data restoration unit calculates a
deterioration value that is not stored in the look-up
table through a linear interpolation operation.

11. The display device of claim 8, wherein the captured
image data includes a current luminance of each of the
blocks of the pixel unit obtained by an imaging device.

12. The display device of claim 11, wherein the deterio-
ration data restoration unit compares the current luminance
with a previous luminance of each of the blocks before
deterioration of the blocks proceeds to obtain the luminance
retention rate for the each of the blocks of the pixel unit.

13. The display device of claim 12, wherein the deterio-
ration data restoration unit updates the deterioration values
of all the blocks based on the look-up table and the lumi-
nance retention rate obtained by the deterioration data
restoration unit, and calculates restored deterioration data
corresponding to the updated deterioration values.

14. The display device of claim 13, further comprising:

a second storage unit which stores the restored deterio-
ration data,

wherein the first storage unit is implemented as a non-
volatile memory, and the second storage unit is imple-
mented as a volatile memory.
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15. The display device of claim 14, wherein the deterio-
ration data controller accumulates grayscale values for the
blocks included in the first image data in the restored
deterioration data over time to update the restored deterio-
ration data in real time from a restoration time point, and
periodically stores updated restored deterioration data in the
first storage unit.

16. A method for restoring deterioration data of a display
device, comprising:

reading deterioration data from a first storage unit;

determining whether the deterioration data is abnormal by

comparing a size of a first deterioration value of a first
block with sizes of adjacent deterioration values of
adjacent blocks adjacent to the first block;
restoring the deterioration data based on a look-up table in
which a luminance retention rate according to a degree
of deterioration is set and sensing data provided from a
sensing unit, when the deterioration data is determined
to be abnormal; and
generating second image data by compensating for first
image data based on the restored deterioration data,

wherein the display device includes blocks each including
at least one pixel, the blocks include the first and
adjacent blocks, the deterioration data includes dete-
rioration values each representing a degree of deterio-
ration of each of the blocks, and the deterioration
values include the first and adjacent deterioration val-
ues.

17. The method of claim 16, wherein in the determining
whether the deterioration data is abnormal, when a value
obtained by dividing the first deterioration value by a
minimum value among the adjacent deterioration values is
greater than a predetermined threshold value except for a
case that the minimum value is zero, or a value obtained by
dividing a maximum value among the adjacent deterioration
values by the first deterioration value is greater than the
predetermined threshold value, the deterioration data is
determined to be abnormal.

18. The method of claim 16, wherein the look-up table
stores the deterioration values having 4 size intervals from
0 to 1024, and

wherein the restoring of the deterioration data includes:

calculating a deterioration value that is not stored in the
look-up table through a linear interpolation opera-
tion.

19. The method of claim 16, wherein the display device
includes a pixel unit including the blocks,

wherein the sensing data includes the luminance retention

rate of each of the blocks, and

wherein the luminance retention rate is a quantity

obtained by comparing a current luminance of each of
the blocks with a previous luminance of each of the
blocks before deterioration of the blocks proceeds.

20. The method of claim 19, wherein the restoring of the
deterioration data includes:

updating the deterioration values of all the blocks based

on the look-up table and the luminance retention rate
included in the sensing data; and

calculating restored deterioration data corresponding to

the updated deterioration values.
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