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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. 10-2012-0148226, filed on
Dec. 18,2012, in the Korean Intellectual Property Office, and
entitled: “ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND DRIVING METHOD THEREOF,” the entire
content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments relate to an organic light emitting
display device and a driving method thereof

[0004] 2. Description of the Related Art

[0005] It may be desirable for flat panel display devices to
reduce weight and volume, which may be considered disad-
vantages of a cathode ray tube. As the flat panel display
device, there are, e.g., aliquid crystal display, a field emission
display, a plasma display panel, an organic light emitting
display device, and the like. Among the flat panel display
devices, the organic light emitting display device, which dis-
plays an image using an organic light emitting diode gener-
ating light by recombination of electrons and holes, may have
a fast response speed and may be driven at a low power.

SUMMARY

[0006] Embodiments are directed to a driving method of an
organic light emitting display device includes sensing tem-
peratures of a plurality of areas included in a pixel unit, and
when a temperature difference between the respective areas is
less than a predetermined reference value, outputting first
data that is input from outside. The method also includes,
when the temperature difference between the respective areas
is equal to or greater than the reference value, generating
second data by changing a grayscale of the first data such that
the temperatures of the respective areas are similar to each
other, and outputting the second data.

[0007] Thearea may include atleast one pixel. The sensing
of the temperature may include inputting the first data,
extracting a current flowing in each area using the first data,
and calculating the temperature of each area by using the
extracted current, a process deviation, and a resistance value
of each area. In the sensing of the temperatures, the tempera-
tures of each area may be sensed using temperature sensors
installed in each area. A grayscale of the second data may be
setto be different from that of the first data by a predetermined
threshold value. A grayscale value of the second data may be
set so as to be slowly changed from a grayscale higher or
lower than the grayscale of the first data by the threshold value
to the grayscale of the first data. The grayscale of the second
data may be set to be slowly changed from the grayscale of the
first data to the grayscale higher or lower by the threshold
value or be slowly changed from the grayscale higher or lower
by the threshold value to the grayscale of the first data. The
second data may maintain the grayscale higher or lower by
the threshold value during at lease one frame period. In the
case in which the first data supplied to a specific pixel are
changed into the second data, a light-emitting time of the
specific pixel may be changed within the one frame period.
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[0008] Embodiments are also directed to an organic light
emitting diode display including a pixel unit including pixels
at portions at which scan lines and data lines intersect with
each other, and a temperature compensation unit, the tem-
perature compensation unit outputting first data or second
data according to temperatures of a plurality of areas included
in the pixel unit, the first data being input from outside, and
the second data being generated by changing a grayscale of
the first data.

[0009] The temperature compensation unit may output the
second data in the case in which a temperature difference
between the respective areas is set to be a predetermined
reference value or more. The temperature compensation unit
may generate the second data so that the temperatures of each
area are similar to each other. Each of the areas may include
at least one pixel. In the case in which the first data supplied
to a specific pixel are changed into the second data, a light-
emitting time of the specific pixel may be changed within the
one frame period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings, together with the
specification, illustrate exemplary embodiments, and,
together with the description, serve to explain the principles
of the embodiments.

[0011] FIG. 1 illustrates a view of an organic light emitting
display device according to an exemplary embodiment.
[0012] FIG. 2illustrates a view of one frame period accord-
ing to the exemplary embodiment.

[0013] FIG. 3illustrates aview of an example ofa pixel unit
divided into a plurality of areas.

[0014] FIG. 4 illustrates a flow chart of an operation pro-
cess of a temperature compensation unit according to the
exemplary embodiment.

[0015] FIGS. 5A and 5B illustrate graphs of an example in
which second data are generated.

[0016] FIGS. 6A and 6B illustrate graphs of another
example in which second data are generated.

[0017] FIGS. 7A and 7B illustrate graphs of still another
example in which second data are generated.

[0018] FIG. 8 illustrates a flow chart of an operation pro-
cess of a temperature compensation unit according to another
exemplary embodiment.

DETAILED DESCRIPTION

[0019] In the following detailed description, certain exem-
plary embodiments have been shown and described, simply
by way of illustration. As those skilled in the art would real-
ize, the described embodiments may be modified in various
different ways, all without departing from the spirit or scope
of embodiments. Accordingly, the drawings and description
are to be regarded as illustrative in nature and not restrictive.
In addition, when an element is referred to as being “on”
another element, it can be directly on the another element or
be indirectly on the another element with one or more inter-
vening elements interposed therebetween. Also, when an ele-
ment is referred to as being “connected to” another element,
it can be directly connected to the another element or be
indirectly connected to the another element with one or more
intervening elements interposed therebetween. Hereinafter,
like reference numerals refer to like elements.

[0020] Hereinafter, exemplary embodiments will be
described in detail with reference to FIGS. 1 through 8.
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[0021] FIG.1 illustrates a view of an organic light emitting
display device according to an exemplary embodiment.
[0022] Referring to FIG. 1, the organic light emitting dis-
play device according to an exemplary embodiment may be
configured to include a pixel unit 30 including a plurality of
pixels 40 connected to scan lines S1 to Sn and data lines D1 to
D, a scan driving unit 10 for driving the scan lines S1 to Sn,
a data driving unit 20 for driving the data lines D1 to Dm, and
a timing controlling unit 50 for controlling the scan driving
unit 10 and the data driving unit 20.

[0023] Inaddition, the organic light emitting display device
according to the exemplary embodiment includes a tempera-
ture compensation unit 60 that receives a first data Datal from
outside (e.g., outside the temperature compensation unit 60)
and supplies the received first data Datal or a second data
Data2 (generated by changing the first data Datal) to the
timing controlling unit 50. In an embodiment, the tempera-
ture compensation unit 60 may be positioned between the
timing controlling unit 50 and the data driving unit 20.

[0024] Thetiming controlling unit 50 generates a data driv-
ing control signal DCS and a scan driving control signal SCS
corresponding to synchronizing signals supplied from the
outside. The data driving control signal DCS and the scan
driving control signal SCS generated in the timing controlling
unit 50 are supplied to the data driving unit 20 and the scan
driving unit 10, respectively. In addition, the timing control-
ling unit 50 supplies the first and second data Datal and Data2
supplied from the temperature compensation unit 60 to the
data driving unit 20.

[0025] The scan driving unit 10 supplies the scan signals to
the scan lines S1 to Sn, corresponding to the scan driving
control signal SCS. For example, the scan driving unit 10
supplies the scan signals to the scan lines S1 to Sn every scan
period of sub frames SF1 to SF8 included in one frame 1F
illustrated in FIG. 2. When the scan signals are supplied to the
scan lines S1 to Sn, the pixels 40 are selected in a horizontal
line unit.

[0026] The data drivingunit 20 generates data signals using
the first data Datal and/or the second data Data2 supplied
thereto corresponding to the data driving control signal DCS.
The data driving unit 20 generating the data signals supplies
the data signals to the data lines D1 to Dm so as to be
synchronized with the scan signals during the scan period of
the sub frames SF1 to SF8. In this case, the data signals are
supplied to the pixels 40 selected by the scan signals.

[0027] Meanwhile, the data driving unit 20 supplies the
data signals corresponding to the light-emitting or non-light-
emitting of the pixels 40. In this case, the pixel 40 receiving
the data signal corresponding to the light-emitting is set in the
light-emitting state, and the pixel 40 receiving the data signal
corresponding to the non-light-emitting is set to be in the
non-light-emitting state during the corresponding sub frame
SF period.

[0028] The pixel unit 30 includes the pixels 40 disposed at
crossed portion of the scan lines S1 to Sn and data lines D1 to
Dm. Each pixel 40 receives a first power ELVDD and a
second power ELVSS having a voltage lower than the first
power ELVDD from the outside. The pixels 40 as described
above become the light-emitting state or the non-light-emit-
ting state corresponding to the data signal to implement the
grayscale having a predetermined luminance. Meanwhile,
according to the exemplary embodiment, a structure of the
pixel 40 may be implemented by a suitable circuit.
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[0029] The pixel unit 30 includes (e.g., is divided into) a
plurality of areas 32 as shown in FIG. 3 and the temperature
compensation unit 60 senses the temperature of the divided
each area 32. Here, in the case in which the temperature
difference for each area 32 is set to be less than the reference
value, the temperature compensation unit 60 transfers the first
data Datal to the timing controlling unit 50. In addition, in the
case in which the temperature difference for each area 32 is
set to have a value equal to or higher than the reference value,
the temperature compensation unit 60 generates the second
data Data2 by changing the first data Datal, and supplies the
generated second data Data2 to the timing controlling unit50.
Here, the second data Data2 is changed to a grayscale value so
that the temperature difference for each area 32 has a value
smaller than the reference value (a more detailed description
thereof will be provided below). Meanwhile, according to the
exemplary embodiment, each area 32 includes (e.g., is
divided so as to include) at least one of the pixels 40.

[0030] FIG. 4 illustrates a flow chart of an operation pro-
cess of a temperature compensation unit according to the
exemplary embodiment.

[0031] Referring to FIG. 4, first, the temperature compen-
sation unit 60 according to the exemplary embodiment
receives a first data Datal from outside (S100). Then, in the
step (S100), the temperature compensation unit 60 receiving
the first data Datal calculates a temperature of each area 32
using the first data Datal supplied for each area 32 (S102).
[0032] For example, information for light-emitting and
non-light-emitting of pixels are included in the first data
Datal supplied to each area 32. That is, information of current
flowing in each area 32 is included in the first data Datal.
Therefore, the temperature compensation unit 60 may calcu-
late the temperature of each area 32 using the information of
the current. As an example, in the step (S102), the tempera-
ture of each area 32 may be calculated using the following
Equation 1.

T=axI(x,y)’R

[0033] In the equation 1, o relates to a constant value
reflecting a process deviation, I(x,y) relates to a current value
of each area 32 corresponding to the first data Datal, and R
relates to a resistance value of each area.

[0034] Generally, a predetermined deviation is generated
during a process of manufacturing the panel. In this case, even
though the same data signals are supplied in each area, the
current flowing therein may be changed, corresponding to the
process deviation. The o, which is the constant value reflect-
ing the process deviation, is set in advance for each of the
panels. The R, which is the resistance value of each area 32,
includes the resistance of wiring and the resistance of an
organic light emitting diode.

[0035] Referringto Equation 1,in step (S102), the tempera-
ture compensation unit 60 grasps (e.g., extracts) the current
1(x,y) of each area using the first data Datal supplied to each
area 32 and then applies the identified current to Equation 1 to
calculate the temperature of each area 32. After the tempera-
ture is calculated in step (S102), the temperature compensa-
tion unit 60 judges whether a temperature difference AT of
each area 32 is equal to or higher than a reference value Tref
(5104). In the case in which it is judged in step (S104) that the
temperature difference AT of each area 32 is smaller than the
reference value Tref, the temperature compensation unit 60
transfers the first data Datal to a timing controlling unit 50
(5108 and S110).

[Equation 1]
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[0036] Meanwhile, the reference value Tref is experimen-
tally determined to be a value allowing a luminance deviation
by (e.g., resulting from) the temperature difference between
the respective areas (e.g., adjacent areas) to be sensed by an
observer. In addition, the reference value Tref is experimen-
tally determined so that the original data, that is, the first data
Datal, may be output in the case of implementing a general
video.

[0037] More specifically, in the case of displaying the gen-
eral video in a pixel unit 30, a predetermined temperature
difference may be generated for each area 32. Here, when a
separate data (that is, a second data Data2) rather than the
original data Datal is supplied due to the predetermined
temperature difference, a desired image may be not dis-
played. Therefore, according to the exemplary embodiment,
in the case of displaying the general video, the reference value
Tref is set so that the first data Datal may be output. As an
example, the reference value Tref may be set to 3° C.

[0038] When the reference value Tref'is set to 3° C., the first
data Datal is output in other images with the exception of the
image having an excessive pattern. Meanwhile, the excessive
pattern may include a case in which a grayscale in each area
32 disposed adjacent to each other is opposite to each other.
For example, the excessive pattern includes a case in which a
white is displayed in an area A and a black is displayed in
areas B as shown in FIG. 3.

[0039] Inthe case in which it is judged in step 5104 that the
temperature difference AT of each area 32 is equal to or
higher than the reference value Tref, the temperature com-
pensation unit 60 changes the first data Datal to generate the
second data Data2 (5106). Here, the temperature compensa-
tion unit 60 generates the second data Data2 so that the
temperature of each area is similar to each other. The second
data Data2 generated in step (S106) is supplied to the timing
controlling unit 50 (S110). Meanwhile, since the embodi-
ments is driven in a digital driving scheme, when the first data
Datal supplied to a specific pixel is changed into the second
data Data2, the light-emitting time of the specific pixel is
changed during one frame period. Then, a generation process
of the second data Data2 will be described in greater detail to
assume that the white is displayed at the area A and the black
is displayed in the areas B as illustrated in FIG. 3.

[0040] First, in the case in which the white is displayed in
the area A, the temperature of the area A is higher than those
ofthe areas B. In this case, the temperature compensation unit
60 generates the second data Data2 so as to have a grayscale
higher than that of the first data Datal supplied to the areas B
by a first threshold value as shown in FIG. 5A so that the
temperatures of the areas B may rise. Here, the second data
Data2 are supplied during j-th (j indicates 2 or more natural
number) frame period and are set so that the grayscale is
progressively lowered so as to be the same as that of the first
data Datal from the grayscale that was initially made higher
by the first threshold value.

[0041] Here, the first threshold value means a maximum
grayscale value which may be changed from the grayscale of
the first data Datal and is experimentally determined in order
to substantially prevent the luminance deviation from being
recognized by eyes of the observer. As an example, the first
threshold value may be set to ahigh grayscale which is as high
as 30 grayscale from the grayscale of the first data Datal.
[0042] Furthermore, the temperature compensation unit 60
generates the second data Data2 so as to have the grayscale
lower than that of the first data Datal supplied to the area A by
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a second threshold value so that the temperature of the area A
may be lowered as shown in FIG. 5B. Here, the second data
Data2 is supplied during the j-th frame period and is set to be
progressively increased so as to be the same as the grayscale
of the first data Datal from the grayscale which was initially
made lower by the second threshold value.

[0043] In addition, the second threshold value means the
maximum grayscale value which may be changed from the
grayscale of the first data Datal and is experimentally deter-
mined in order to substantially prevent the luminance devia-
tion from being recognized with eyes of the observer. As an
example, the second threshold value may be set to have the
same grayscale of the first threshold value.

[0044] As described above, according to the exemplary
embodiment, in the case in which the temperature of the area
A is set to have the temperature difference more than the
reference value Tref compared to the adjacent areas B, the
grayscale of the data supplied to the area A and areas B during
at least two frame periods is changed. In that case, since the
luminance is changed in the area A and the areas B adjacent to
the area A, that is, a wide area, the luminance deviation
recognized by the observer may be minimized. Additionally,
in the case in which the pattern as shown in FIG. 3 is input
during the predetermined period, the temperature compensa-
tion unit 60 output the second data Data2 during the prede-
termined period to maintain the minimum temperature dif-
ference between the area A and the areas B. In addition, after
the predetermined period, the temperature compensation unit
60 output the first data Datal in the case in which the general
pattern is input rather than the pattern as shown in FIG. 3.
Here, since the minimum temperature different between the
area A and areas B is maintained during the predetermined
period, the image may be stably implemented the image
corresponding to the first data Datal after the predetermined
period. For example, as illustrated in FIGS. 5A and 5B, the
grayscale of area A and areas B may be slowly changed
(gradually changed) in a non-linear manner.

[0045] FIGS. 6A and 6B illustrate graphs of another
example in which the second data is generated.

[0046] Referring to FIGS. 6A and 6B, the temperature
compensation unit 60 may generate the second data Data2
which slowly increases from the grayscale of the first data
Datal toward the grayscale which is as high as the first thresh-
old value and then slowly decreases from the grayscale which
is as high as the first threshold value toward the grayscale of
the first data Datal so that a temperature of areas B may be
increased. In addition, the temperature compensation unit 60
may generate the second data Data2 which slowly decreases
from the grayscale of the first data Datal toward the grayscale
which is as low as the second threshold value and then slowly
increases from the grayscale which is as low as the second
threshold value toward the grayscale of the first data Datal so
that a temperature of areas A may be decreased. When the
second data Data2 is generated to be slowly increased and
decreased (or decrease and increase) from the grayscale of the
first data Datal as described above, the luminance difference
recognized by the observer may be minimized.

[0047] FIGS. 7A and 7B illustrate graphs of still another
example in which the second data is generated.

[0048] Referring to FIGS. 7A and 7B, the temperature
compensation unit 60 may generate the second data Data2
which slowly increases from the grayscale of the first data
Datal toward the grayscale which is as high as the first thresh-
old value and then slowly decreases from the grayscale which
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is as high as the first threshold value toward the grayscale of
the first data Datal so that a temperature of areas B may be
increased. Here, the second data Data2 maintains the gray-
scale which is as high as the first threshold value during the
predetermined period (at least one frame period), therefore
the temperature of the areas B may be stably increased.

[0049] In addition, the temperature compensation unit 60
may generate the second data Data2 which slowly decreases
from the grayscale of the first data Datal toward the grayscale
which is as low as the second threshold value and then slowly
increases from the grayscale which is as low as the second
threshold value toward the grayscale of the first data Datal so
that a temperature of areas A may be decreased. Here, the
second data Data2 maintains the grayscale which is as low as
the second threshold value during the predetermined period
(at least one frame period), therefore the temperature of the
area A may be stably decreased.

[0050] FIG. 8 illustrates a flow chart of an operation pro-
cess of a temperature compensation unit according to another
exemplary embodiment. In FIG. 8, a temperature of each area
32 is measured by using a temperature sensor and has the
same driving process similar to those of FIG. 4.

[0051] Referring to FIG. 8, a temperature compensation
unit according to the exemplary embodiment measures the
temperature of each area 32 using the temperature sensor
formed for each area 32 (5200). After the temperature is
measured in step (S200), the temperature compensation unit
60 judges whether a temperature difference AT of each area
32 is equal to or higher than a reference value Tref (5202). In
the case in which it is judged in step (S202) that the tempera-
ture difference AT of each area 32 is smaller than the refer-
ence value Tref, the temperature compensation unit 60 trans-
fers a first data Datal to a timing controlling unit 50 (S206 and
S208).

[0052] In the case in which it is judged in step (S202) that
the temperature difference AT of each area 32 is equal to or
higher than the reference value Tref, the temperature com-
pensation unit 60 changes a first data Datal to generate a
second data Data2 (S204). Here, a generating method of the
second data Data2 is the same as those of FIG. 4 as described
above. Therefore, a detailed description thereof will be not be
repeated. The second data Data2 generated in step (S204) is
supplied to the timing controlling unit 50 (S208). Actually,
the temperature compensation unit 60 according to another
exemplary embodiment measures the temperature of each
area 32 using the temperature sensor and controls the driving
of the device so that the temperature difference AT of each
area 32 is smaller than the reference value Tref, correspond-
ing to the measured temperature.

[0053] By way of summary and review, an organic light
emitting diode device may include a plurality of pixels
arranged in a matrix form with the pixels being in portions at
which a plurality of data lines and scan lines intersect with
each other. The pixels may be configured to include the
organic light emitting diode, at least two transistors including
a driving transistor, and at least one capacitor. The organic
light emitting diode device may be driven in an analog driving
scheme or a digital driving scheme. The analog driving
scheme may implement a grayscale by controlling an amount
of current supplied into the organic light emitting diode cor-
responding to the data signal. In this case, the driving transis-
tor is driven as a constant current source corresponding to the
data signal.
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[0054] The digital driving scheme may implement the
grayscale by controlling a light-emitting and a non-light-
emitting state of the pixels corresponding to the data signal. In
other words, in the digital driving scheme, the grayscale may
be implemented by using the light-emitting time of the pixels.
In this case, the driving transistor may be driven at a constant
voltage source in order to control the time of the light-emit-
ting and the non-light-emitting states of the organic light
emitting diode.

[0055] However, in the case in which the driving transistor
is driven as the constant voltage, luminance of the pixels may
change corresponding to temperature. That is, in the digital
driving scheme, the current may be sensitively changed
according to the temperature. Therefore, a luminance devia-
tion may occur according to the temperature in the case of
implementing an image of a specific pattern.

[0056] With the organic light emitting diode display and the
driving method thereof according to the embodiments, the
temperature for each area ofthe panel is extracted and the data
are controlled so that the luminance deviation due to the
temperature is mitigated (i.e., such that observance of the
luminance deviation by the user is reduced and/or substan-
tially prevented). In order words, according to the embodi-
ments, the data is controlled so that the temperature differ-
ence between each area of the panel is set to be less than the
reference value, thereby making it possible to improve dis-
play quality.

[0057] 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 ele-
ments described in connection with a particular embodiment
may be used singly or in combination with features, charac-
teristics, and/or elements described in connection with other
embodiments unless otherwise specifically indicated.
Accordingly, it will be understood by those of skill in the art
that various changes in form and details may be made without
departing from the spirit and scope of the present invention as
set forth in the following claims

What is claimed is:

1. A driving method of an organic light emitting display
device, the method comprising:
sensing temperatures of a plurality of areas included in a
pixel unit;
when a temperature difference between the respective
areas is less than a predetermined reference value, out-
putting first data that is input from outside;
when the temperature difference between the respective
areas is equal to or greater than the reference value,
generating second data by changing a grayscale of the
first data such that the temperatures of the respective
areas are similar to each other, and outputting the second
data.
2. The method as claimed in claim 1, wherein each of the
areas includes at least one pixel.
3. The method as claimed in claim 1, wherein sensing the
temperatures includes:

inputting the first data;

extracting a current flowing in each area using the first data;
and
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calculating the temperatures of each area by using the
extracted current, a process deviation, and a resistance
value of each area.

4. The method as claimed in claim 1, wherein sensing the
temperatures includes sensing the temperatures of each area
using temperature sensors installed in each area.

5. The method as claimed in claim 1, wherein generating
the second data includes setting a grayscale of the second data
such that the grayscale of the second data is different from
that of the first data by a predetermined threshold value.

6. The method as claimed in claim 5, wherein generating
the second data includes gradually changing the grayscale of
the second data from a grayscale higher or lower than the
grayscale of the first data by the threshold value to the gray-
scale of the first data.

7. The method as claimed in claim 6, wherein generating
the second data includes gradually changing the grayscale of
the second data from the grayscale of the first data to the
grayscale higher or lower than the grayscale of the first data
by the threshold value.

8. The method as claimed in claim 7, wherein the second
data maintain the grayscale higher or lower than the grayscale
of the first data by the threshold value during at least one
frame period.

9. The method as claimed in claim 1, wherein, when the
first data supplied to a specific pixel is changed into the
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second data, a light-emitting time of the specific pixel is
changed within one frame period.
10. An organic light emitting diode display, comprising:
a pixel unit including pixels at portions at which scan lines
and data lines intersect with each other; and

atemperature compensation unit, the temperature compen-
sation unit outputting first data or second data according
to temperatures of a plurality of areas included in the
pixel unit, the first data being input from outside, and the
second data being generated by changing a grayscale of
the first data.

11. The organic light emitting diode display as claimed in
claim 10, wherein the temperature compensation unit outputs
the second data when a temperature difference between the
respective areas is equal to or greater than a predetermined
reference value.

12. The organic light emitting diode display as claimed in
claim 11, wherein the temperature compensation unit gener-
ates the second data such that the temperatures of each area
are similar to each other.

13. The organic light emitting diode display as claimed in
claim 10, wherein each of the areas includes at least one pixel.

14. The organic light emitting diode display as claimed in
claim 10, wherein, when the first data supplied to a specific
pixel is changed into the second data, a light-emitting time of
the specific pixel is changed within one frame period.
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