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(54) Organic light emitting diode disply and driving method thereof

(57)  An organic light emitting diode (OLED) display,
including a pixel portion (100) having a plurality of pixels
(110) connected to scan lines (S4, S,, S,,) and data lines
(D4, Dy, Dyy), a scan driver (200) adapted to generate
and supply scan signals to the scan lines (S4, S,, S,)), a
data driver (300) adapted to generate and supply data
signals to the data lines (D4, Dy, D,,,), an optical sensor
(500) adapted to generate an optical sensing signal

(Ssens) @ccording to an intensity of light of the environ-
ment, and a data converter (400) adapted to store input
image data (RGB Data) or changed data (R'G’B’ Data)
from the input image data (RGB Data) according to the
optical sensing signal (Ses). The data driver (300) is
adapted to generate the data signal corresponding to the
inputimage data (RGB Data) or the changed data (R'G’B’
Data).
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] Exemplary embodiments relate to an organic
light emitting diode (OLED) display and a driving method
thereof. More particularly, example embodiments relate
toan OLED display havingimproved display and visibility
across varying ambient light conditions and driving meth-
ods thereof.

2. Description of the Related Art

[0002] Recently, various flat display technologies, i.e.,
plasma display panels (PDPs), liquid crystal displays
(LCDs), and OLED displays, have been developed,
which may have advantages over cathode ray tubes
(CRT), e.g., reduced weight and volume. However,
OLED displays may provide better luminance feature and
color purity, as OLED displays use an organic compound
as an emitting material. Further, OLED displays may be
thin and light, and may be driven with low power and,
thus, applicable to portable display devices.

[0003] However, because portable display devices
may be exposed to varying environments and light con-
ditions, e.g., exposed to outdoor visible light, display
quality and viewability or visibility of an image displayed
on the portable display device may be reduced. In other
words, the brightness of an image displayed on the port-
able display device may be reduced (or faded out) under
light, e.g., solar light, in which surrounding or ambient
lightillumination intensity may be brighter than the bright-
ness of the image displayed.

[0004] Therefore, there is a need for the development
of a portable display device, e.g., an OLED display, hav-
ing improved display and viewability across varying am-
bient light conditions and methods of driving such devic-
es.

SUMMARY OF THE INVENTION

[0005] Exemplary embodiments are therefore related
to an OLED display, and methods for driving the same,
which substantially overcome one or more of the prob-
lems due to the limitations and disadvantages of the re-
lated art.

[0006] It is therefore a feature of exemplary embodi-
ments to provide an OLED display having improved dis-
play and viewability across varying ambient light condi-
tions, e.g., across varying intensities of peripheral light.
[0007] At least one of the above and other features of
exemplary embodiments may provide an OLED display,
including a pixel portion having a plurality of pixels con-
nected to scan lines and datalines, a scan driver adapted
to generate and supply scan signals to the scan lines, a
data driver adapted to generate and supply data signals
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to the data lines, an optical sensor adapted to generate
an optical sensing signal according to an intensity of light,
and a data converter adapted to store input image data
or changed data from the inputimage data corresponding
to the optical sensing signal. The data driver is adapted
to generate the data signal corresponding to the input
image data or the changed data.

[0008] The data converter may further include a com-
parator adapted to output a selection signal correspond-
ing to the optical sensing signal, a controller adapted to
determine a change or a non-change of the input image
data corresponding to the selection signal, a first calcu-
lator adapted to generate pixel saturation data corre-
sponding to the input image data received from the con-
troller, a second calculator adapted to extract changed
data corresponding to the pixel saturation data, and a
memory adapted to store the input image data received
from the controller or the changed data supplied from the
second calculator.

[0009] The comparator may compare the optical sens-
ing signal with a predetermined reference value. The
comparator may output the selection signal notto change
the input image data when the optical sensing signal is
less than the predetermined reference value.

[0010] The controller may store the input image data
in the memory corresponding to the selection signal.
[0011] The comparator may outputthe selection signal
to change the input image data when the optical sensing
signal is greater than the predetermined reference value.
The controller may transmit the input image data to the
first calculator corresponding to the selection signal.
[0012] The OLED display may further include a satu-
ration change matrix to be calculated by the first calcu-
lator.

[0013] The first calculator may calculate input data by
subpixels included in the input image data and the satu-
ration change matrix to obtain destination saturation data
by subpixels, and may generate the pixel saturation data
using the destination saturation data.

[0014] The OLED display may further include a refer-
ence look-up table including saturation and luminance
look-up tables.

[0015] The second calculator may extract the change
data from the reference look-up table corresponding to
the pixel saturation data.

[0016] The second calculator linearly may interpolate
between two values adjacent to the pixel saturation data
among values stored in the reference look-up table, so
as to extract the changed data when the pixel saturation
data not stored in the reference look-up table are input.
[0017] At least one of the above and other features of
exemplary embodiments may provide a method for driv-
ing an OLED display. The method may include supplying
scan signals generated by a scan driver to scan lines,
supplying data signals generated by a data driver to data
lines, generating an optical sensing signal according to
an intensity of light sensed on an optical sensor, and
storing input image data or changed input image data in
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accordance with the optical sensing signal. The data driv-
er generates the data signal corresponding to the input
image data or the changed input image data.

[0018] The method may further include generating a
selection signal corresponding to the intensity of light,
determining a state of input image data according to the
selection signal, and extracting data when the changed
input image data is determined, the changed data being
obtained by changing at least one of a saturation or a
luminance of the input image data.

[0019] The selection signal may be set to change the
input image data when the intensity of light is greater
than a predetermined reference value.

[0020] The method of extracting changed data when
the change of the input image data is determined may
further include generating pixel saturation data from the
input image data, and extracting changed data from a
reference look-up table corresponding to the pixel satu-
ration data.

[0021] The method of generating pixel saturation data
from the input image data further includes calculating the
inputimage data and a saturation change matrix to obtain
destination saturation data by subpixels, and generating
the pixel saturation data corresponding to the destination
saturation data by subpixels.

[0022] The method may further include performing a
linear interpolation between two values adjacent to the
pixel saturation data among the values stored in the ref-
erence look-up table to extract the changed data when
the pixel saturation data not stored in the reference look-
up table are input.

[0023] The selection signal may be set not to change
the input image data when an intensity of light is less
than a predetermined reference value.

[0024] The method may further include storing the in-
putimage data and generating a data signal correspond-
ing to the stored input image data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above and other features and advantages
of exemplary embodiments will become more apparent
to those of ordinary skill in the art by describing in detail
exemplary embodiments thereof with reference to the
attached drawings, in which:

[0026] FIG. 1 illustrates a schematic view of an OLED
display according to an exemplary embodiment;

[0027] FIG. 2 illustrates a schematic view of an exem-
plary data converter shown in FIG. 1;

[0028] FIG. 3A to FIG. 3D illustrate matrices of exem-
plary calculating destination saturation data by subpixels
using a saturation change matrix by a first calculator
shown in FIG. 2; and

[0029] FIG.4 llustrates aflow chart of a driving method
of the data converter shown in FIG. 2.
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DETAILED DESCRIPTION OF THE INVENTION

[0030] Korean Patent Application No.
10-2007-0018695, filed on February 23, 2007, in the Ko-
rean Intellectual Property Office, and entitled: "Organic
Light Emitting Display and Driving Method Thereof," is
incorporated by reference herein in its entirety.

[0031] Exemplary embodiments will now be described
more fully hereinafter with reference to the accompany-
ing drawings; however, the exemplary embodiments may
be embodied in different forms and should not be con-
strued as limited to the embodiments set forth herein.
Rather, these exemplary embodiments are provided so
that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those skilled
in the art.

[0032] FIG. 1 illustrates a schematic view of an OLED
display 10 according to an exemplary embodiment.
[0033] Referring to FIG. 1, the OLED display 10 may
include a pixel portion 100, a scan driver 200, a data
driver 300, a data converter 400, and an optical sensor
500. It should be appreciated that other devices and/or
elements may be included or excluded in the OLED dis-
play 10.

[0034] The pixel portion 100 may include a plurality of
pixels 110, which may be connected to emission control
lines EM1 to EMn and data lines D1 to Dm. In an exem-
plary embodiment, one pixel 110 may include an OLED,
and may be composed of at least two subpixels for emit-
ting light of different colors, e.g., red, green and blue. It
should be appreciated that other configuration of the sub-
pixels may be employed.

[0035] The pixel portion 100 may display images cor-
responding to a voltage of a first power supply ELVdd
120, and a voltage of a second power supply ELVss 140.
The pixel portion 100 may further display images corre-
sponding to a scan signal supplied by the scan lines S1,
S2, ...., Sn and an emission control signal supplied by
the emission control lines EM1, EM2, ..., EMn generated
from the scan driver 200, and a data signal supplied by
the data lines D1, D2,..., Dm generated from the data
driver 300.

[0036] The scan signals generated by the scan driver
200 may be sequentially supplied to respective scan lines
S11to Sn, and the emission control signals also generated
by the scan driver 200 may be sequentially supplied to
respective emission control lines EM1 to EMn. It should
be appreciated that the scan signals and the emission
control signals may also be non-sequentially supplied to
the scan lines S1 to Sn and the emission control lines
EM1 to EMn, respectively.

[0037] The data driver 300 may receive image data
R’G’B’ Data (or RGB Data) from the data converter 400
and may generate data signals corresponding thereto.
The data signals generated by the data driver 300 may
be supplied to the data lines D 1 to Dm in synchronization
with the scan signal and may be transferred to each pixel
110. It should be appreciated that the data signals may
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also be supplied to the data lines D1 to Dm in a non-
synchronization manner with the scan signal.

[0038] The data converter 400 may select one of the
states (e.g., a changed or a non-changed state) of the
inputimage data RGB Data according to an optical sens-
ing signal Sg,,,s input from an optical sensor 500. Further,
the data converter 400 may store the input image data
RGB Data or the changed data R'G’B’ Data, which may
be obtained by changing the inputimage data RGB Data.
[0039] Further, the data converter 400 may generate
and store changed data R'G’'B’ Data when a change of
the input image data RGB Data is necessary. In partic-
ular, the changed data R'G’B’ Data may be obtained by
changing a luminance value and/or saturation value of
the input image data RGB Data.

[0040] Further, whenachangedinputimage data RGB
Data is not required, the data converter 400 may store
the input image data RGB Data supplied thereto.
[0041] The changed data R’G’B’ Data and/or the input
image data RGB Data stored in the data converter 400
may be input to the data driver 300.

[0042] The optical sensor 500 may include an optical
sensing device, i.e., a transistor or a photo diode, and
may sense an intensity of peripheral or ambient light. The
optical sensor 500 may then generate an optical sensing
signal Sq,5 corresponding to the sensed intensity of the
peripheral or ambient light. The optical sensing signal
Ssens generated by the optical sensor 500 may then be
supplied to the data converter 400.

[0043] Further, the data converter 400 may generate
the changed data R'G’B’ Data so as to enhance the vis-
ibility when the optical sensing signal Sy, is greater
than a predetermined reference value. Further, the
changed data R'G’B’ Data may be obtained by changing
the input image data RGB Data. For example, when the
optical sensing signal S, corresponding to light inten-
sity greater than the predetermined reference value is
supplied, the data converter 400 may generate the
changed data R'G’B’ Data to control an improvement of
the visibility. Inimplementation, the changed data R'G’B’
Data may be obtained by increasing a saturation of the
input image data RGB Data.

[0044] Further, the input image data RGB Data may
be changed according to ambient environment condi-
tions, e.g., an intensity of peripheral or ambient light, in
order to improve the visibility of an image displayed in
the pixel portion 100.

[0045] Referring to FIG. 2, the data converter 400 may
include a comparator 410, a controller 420, a first calcu-
lator 430, a saturation change matrix 435, a second cal-
culator 440, areference look-up table 445, and a memory
450. It should be appreciated that other components
and/or devices may be included or excluded in the data
converter 400.

[0046] The comparator 410 may compare an optical
sensing signal S¢,,s supplied from the optical sensor 500
with a predetermined reference value and may output a
corresponding selection signal Sqg.
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[0047] For example, when the optical sensing signal
Sqens iS less than the predetermined reference value, the
comparator 410 may output a selection signal S, so that
the input image data RGB Data is not changed. Alterna-
tively, when the optical sensing signal Sgg,¢ is equal to
or greater than the predetermined reference value, the
comparator 410 may output a selection signal Sg to
change the input image data RGB Data.

[0048] The selection signal Sg,, output from the com-
parator 410 may then be provided to the controller 420.
The controller 420 may determine a state (e.g., changed
or a non-changed) of the input image data RGB Data
corresponding to the input selection signal Sg.

[0049] The controller 420 may further transfer and/or
store the inputimage data RGB Data to the first calculator
430 or, alternatively, to the memory 450 according to the
determined changed or non-changed input image data
RGB Data.

[0050] Further, when the changed input image data
RGB Data is selected, the controller 420 may transfer
the inputimage data RGB Data to the first calculator 430.
Further, when the non-changed input image data RGB
Data is selected, the controller 420 may store the input
image data RGB Data in the memory 450.

[0051] The first calculator 430 may generate pixel sat-
uration data S ;; corresponding to the input image data
RGB Data from the controller 420 referring to the satu-
ration change matrix 435.

[0052] Further, the first calculator 430 may calculate
input data Rin, Gin, and Bin by subpixels along with the
saturation change matrix 435 so as to obtain destination
saturation data Rs, Gs, and Bs by subpixels, and may
generate the pixel saturation data S, ; using the same.
[0053] Further, the destination saturation data Rs, Gs,
and Bs by subpixels may be calculated using the satu-
ration change matrix 435. A method for calculating the
destination saturation data Rs, Gs, and Bs by subpixels
will be explained later with reference to FIG. 3A to FIG.
3D.

[0054] The pixel saturation data S, ; may be calculated
from the destination saturation data Rs, Gs, and Bs by
subpixels. The pixel saturation data S ;; may be setto a
maximum value among the destination saturation data
Rs, Gs, and Bs by subpixels or, alternatively, to a prede-
termined value corresponding to a difference between a
maximum value and a minimum value of the destination
saturation data Rs, Gs, and Bs by subpixels.

[0055] The pixel saturation data S ; generated by the
first calculator 430 may be provided to the second cal-
culator 440. The second calculator 440 may extract the
changed data R'G’'B’ Data from the reference look-up
table 445 corresponding to the pixel saturation data S
supplied from the first calculator 430, and may store the
changed data R'G’B’ Data in the memory 450.

[0056] In particular, the second calculator 440 may ex-
tract the changed data R'G’B’ Data having desired sat-
uration and luminance values by referencing a saturation
look-up table (LUT) and a luminance look-up table (LUT)
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stored in the reference look-up table 445. The saturation
LUT and the luminance LUT may include tables to extract
a saturation change value and a luminance change value
corresponding to the pixel saturation data S, respec-
tively.

[0057] Further, when the pixel saturation data S,
which may not be stored in the reference look-up table
445, are input, the second calculator 440 may extract the
changed data R'G’'B’ Data by referencing two values ad-
jacentto the pixel saturation data S ; (e.g., values stored
in the reference look-up table 445). The second calcula-
tor 440 may linearly interpolate the changed values,
which may correspond to a maximum value among val-
ues less than input pixel saturation data S, ; and a min-
imum value among values greater than the pixel satura-

tion data S, in order to extract the changed data R'G'B’
Data.
[0058] The memory 450 may store the inputimage da-

ta RGB Data from the controller 420 or the changed data
R'G’B’ Data from the second calculator 440. The input
image data RGB Data or the changed data R'G’B’ Data
may be stored in the memory 450.

[0059] Referring to FIG. 3A to FIG. 3D, the first calcu-
lator 430 may multiply the saturation change matrix A by
input data Rin, Gin and Bin by subpixels, included in the
input image data RGB Data, to obtain destination satu-
ration data Rs, Gs and Bs by subpixels.

[0060] ReferringtoFIG. 3B, the saturation change ma-
trix A may also be a matrix to adjust the saturation using
a saturation factor k to determine a saturation adjust-
ment. Further, the saturation change matrix A may be
used to convert values of the input data Rin, Gin and Bin
by subpixels by a previously selected saturation factor k
so as to calculate the data Rs, Gs and Bs by subpixels.
[0061] The saturation change matrix A may be set in
consideration of a white balance of a pixel, and/or the
matrix (as shown in FIG. 3B) may be generally used as
the saturation change matrix A.

[0062] When the saturation factor k is greater than 1,
the saturation may be increased. Alternatively, when the
saturation factor k is less than 1, the saturation may be
reduced. When the saturation factor k is 1 (e.g., the sat-
uration change matrix A is a unit matrix of 3x3), the sat-
uration may remain the same, i.e., unchanged (as illus-
trated in FIG. 3C). The saturation factor k determining
the degree of saturation change can be freely determined
by a planner and also it can be determined to display the
optimum visibility according to an experiment: for exam-
ple, when the display device displays an image under
various conditions a saturation variation may be adjusted
to the corresponding visibility to determine the optimum
saturation factor k.

[0063] Further, when all destination saturation data
Rs, Gs, and Bs by subpixels are set to be identical with
a rate of a white balance, the saturation factor k is zero,
as illustrated in FIG. 3B. When, the saturation factor k is
zero, the saturation may be changed to a gray image
having no saturation, as illustrated in FIG. 3D.

10

15

20

25

30

35

40

45

50

55

[0064] FIG.4 llustrates aflow chart of a driving method
of the data converter 400 shown in FIG. 2.

[0065] Referring back to FIG. 2, when an optical sens-
ing signal Sq,,s corresponding to an intensity of periph-
eral light from the optical sensor 500 is input to the com-
parator410, the comparator 410 may compare the optical
sensing signal Sg,,s with a predetermined reference val-
ue and may generate a corresponding selection signal
Ssel-

[0066] The selection signal Sy may be a signal to con-
trol a state (e.g., change or a non-change) of data. For
example, when the intensity of the peripheral light is less
than the predetermined reference value, the selection
signalis setto 0’ indicating a’'not changed’ state. Further,
when the intensity of the peripheral light is equal to or
greater than the predetermined reference value, the se-
lection signal can become a signal of 1 bit set to '1’ indi-
cating a ‘changed’ state.

[0067] ReferringtoFIG.4,inS100, the selection signal
Sqe generated by the comparator 410 may be input to
the controller 420.

[0068] When the controller 420 receives the selection
signal Sgg, the controller 420 may determine whether a
change or a non-change input image data RGB Data
corresponding to the selection signal Sg is determined
(S200). Accordingly, when a "non-change" selection sig-
nal S is input to the controller 420, the controller 420
may not change the inputimage data RGB Data supplied
thereto, and may supply the data to the data driver 300.
The input image data RGB Data may be temporarily
stored in the memory 450 and may be input to the data
driver 300 under a control of the controller 420.

[0069] Alternatively, when the selection signal Sg,
calls for a change to input image data RGB Data, the
controller 420 may transfer the input image data RGB
Data supplied thereto to the first calculator 430. The first
calculator 430 may calculate the input image data RGB
Data and the saturation change matrix 435 to obtain the
destination saturation data Rs, Gs, and Bs by subpixels
(S300), and may generate and provide a corresponding
pixel saturation data S, to the second calculator 440
(S300).

[0070] The second calculator 440 may then extract
changed data R'G’'B’ Data from the reference look-up
table 445 corresponding to the pixel saturation data S
(S500) and may store the changed data R’'G’B’ Data in
the memory 450 (S600).

[0071] Thechanged data R'G’B’ Data may be the input
image data RGB Data, in which the saturation and/or
luminance of the input image data RGB Data may be
changed, from the reference look-up table unit 445. Fur-
ther, when the changed data R'G’B’ Data corresponding
to the pixel saturation data S, supplied from the first
calculator 430 is not stored in the reference look-up table
445, the second calculator 440 may extract and store the
changed data R'G’B’ Data corresponding to the pixel sat-
uration data S, by, for example, a linear interpolation
in the memory 450.
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[0072] The changed data R'G'B’ Data stored in the
memory 450 may be input to the data driver 300 (S700),
so that the data may be used to generate a data signal.
[0073] Exemplary embodimentsrelatetoan OLED dis-
play and driving methods thereof providing an input im-
age data that may be dynamically changed correspond-
ingtoan ambientenvironment, i.e., based on the intensity
of peripheral light, in order to improve and enhance the
quality, visibility and/or viewability of the display device.
For example, when an OLED display is exposed to pe-
ripheral light greater than a predetermined reference val-
ue, changed data may be generated and a corresponding
changed image may be displayed, so that the visibility
and/or viewability of the display device may be improved
under the changing ambient or peripheral light condi-
tions, e.g., solar light. The changed data may be obtained
by increasing a saturation of the input image data.
[0074] Although the terms "first" and "second" etc. may
be used herein to describe various elements, structures,
components, regions, layers and/or sections, these ele-
ments, structures, components, regions, layers and/or
sections should not be limited by these terms. These
terms are only used to distinguish one element, structure,
component, region, layer and/or section from another el-
ement, structure, component, region, layer and/or sec-
tion. Thus, a first element, structure, component, region,
layer or section discussed below could be termed a sec-
ond element, structure, component, region, layer or sec-
tion without departing from the teachings of exemplary
embodiments.

[0075] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of exemplary embodiments. As used
herein, the singularforms "a," "an" and "the" are intended
to include the plural forms as well, unless the context
clearly indicates otherwise. It will be further understood
that the terms "comprises" and/or "comprising," when
used in this specification, specify the presence of stated
features, integers, steps, operations, elements, and/or
components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, oper-
ations, elements, components, and/or groups thereof.
[0076] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which exemplary embodiments belong.
It will be further understood that terms, such as those
defined in commonly used dictionaries, should be inter-
preted as having a meaning that is consistent with their
meaning in the context of the relevant art and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0077] Exemplary embodiments have been disclosed
herein, and although specific terms are employed, they
are used and are to be interpreted in a generic and de-
scriptive sense only and not for purpose of limitation. Ac-
cordingly, it will be understood by those skilled in the art
that various changes in form and details may be made
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without departing from the scope of the presentinvention
as set forth in the following claims.

Claims

1. Anorganic light emitting diode (OLED) display, com-
prising:

a pixel unit (100) including a plurality of pixels
(110) connected to scan lines (S4, Sy, S;,) and
data lines (D4, Dy, Dy,);

ascandriver (200) adapted to generate and sup-
ply scan signals to the scan lines (S4, S,, S,);
adatadriver (300) adapted to generate and sup-
ply data signals to the data lines (D4, D,, D,));
an optical sensor (500) adapted to generate an
optical sensing signal (Sge,s) according to an
intensity of light of the environment; and

a data converter (400) adapted to store input
image data (RGB Data) or changed inputimage
data (R'G’'B’ Data) in accordance to the optical
sensing signal (Sgeps),

wherein the data driver (300) is adapted to gen-
erate the data signal corresponding to the input
image data (RGB Data) or the changed input
image data (R'G’B’ Data).

2. The OLED display as claimed in claim 1, wherein
the data converter (400) further comprises:

acomparator (410) adapted to outputa selection
signal (Sqg) corresponding to the optical sens-
ing signal (Sgens);

a controller (420) adapted to determine a state
of the input image data (RGB Data) correspond-
ing to the selection signal (Sgg));

a first calculator (430) adapted to generate pixel
saturation data (S,,;;) corresponding to the input
image data (RGB Data) received from the con-
troller (420);

a second calculator (440) adapted to extract
changed data (R'G’B’ Data) corresponding to
the pixel saturation data (S,,); and

amemory (450) adapted to store the inputimage
data (RGB Data) received from the controller
(420) or the changed data (R'G’'B’ Data) sup-
plied from the second calculator (440).

3. The OLED display as claimed in claim 2, wherein
the comparator (410) is adapted to compare the op-
tical sensing signal (Sq¢,s) With a predetermined ref-
erence value.

4. The OLED display as claimed in claim 3, wherein
the comparator (410) is adapted to output the selec-
tion signal (Sge) not to change the input image data
(RGB Data) when the optical sensing signal (Sggs)
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is less than the predetermined reference value.

The OLED display as claimed in claim 4, wherein
the controller (420) is adapted to store the input im-
age data (RGB Data) in the memory (450) when a
selection signal (Sg) Not to change the inputimage
data (RGB Data) is output.

The OLED display as claimed in claim 3, wherein
the comparator (410) is adapted to output the selec-
tion signal (Sge) to change the input image data
(RGB Data) when the optical sensing signal (Sgp,s)
is greater than the predetermined reference value.

The OLED display as claimed in claim 6, wherein
the controller (420) is adapted to transmit the input
image data (RGB Data) to the first calculator (430)
when a selection signal (Sg,) to change the input
image data (RGB Data) is output.

The OLED display as claimed in one of claims 2
through 7, further comprising a saturation change
matrix (435) to be calculated by the first calculator
(430).

The OLED display as claimed in claim 8, wherein
the first calculator (430) is adapted to calculate input
data by subpixels (R;,, Gi,, Bj,) included in the input
image data (RGB Data) and the saturation change
matrix (435) to obtain destination saturation data by
subpixels (Rq, Gg, Bg) and to generate the pixel sat-
uration data (S,,,;) using the destination saturation
data by subpixels (R, G, By).

The OLED display as claimed in one of claims 2
through 9, further comprising a reference look-up ta-
ble (445) referred to the second calculator (440) and
including saturation and luminance look-up tables.

The OLED display as claimed in claim 10, wherein
the second calculator (440) is adapted to extract the
changed data (R'G’B’ Data) from the reference look-
up table (445) corresponding to the pixel saturation
data (Sgy)-

The OLED display as claimed in claim 11, wherein
the second calculator (440) is adapted to linearly in-
terpolate between two values adjacent to the pixel
saturation data (S,;) among values stored in the
reference look-up table (445), so as to extract the
changed data (R'G’B’ Data) when the pixel satura-
tion data input to the second calculator (440) are not
stored in the reference look-up table (445).

A method for driving an organic light emitting diode
(OLED) display, comprising:

supplying scan signals generated by a scan driv-
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er (200) to scan lines (S4, Sy, S,);

supplying data signals generated by a data driv-
er (300) to data lines (D4, Dy, D);

generating an optical sensing signal (Sq¢,5) ac-
cording to an intensity of light of the environment
sensed on an optical sensor (500); and

storing inputimage data (RGB Data) or changed
input image data (R'G'B’ Data) in accordance
with the optical sensing signal (Sqeps),

wherein the data driver (300) generates the data
signal corresponding to the input image data
(RGB Data) or the changed input image data
(R'G’B’ Data).

The method as claimed in claim 13, further compris-
ing:

generating a selection signal (Sqg) correspond-
ing to the intensity of light of the environment;
determining a state of input image data accord-
ing to the selection signal (Sgg)).

The method as claimed in claim 14, further compris-
ing:

calculating the changed data (R'G’'B’ Data) by
changing at least one of a saturation or a lumi-
nance of the inputimage data (RGB Data), when
the selection signal (Sqg) is set to change the
input image data (RGB Data),

wherein the selection signal (Sge)) is set to
change the input image data (RGB Data) when
the intensity of light of the environmentiis greater
than a predetermined reference value.

The method as claimed in claim 15, wherein calcu-
lating the changed input image data (R'G’'B’ Data)
further comprises:

generating pixel saturation data (S,,;) from the
input image data (RGB Data); and

extracting changed data (R'G'B’ Data) from a
reference look-up table (445) corresponding to
the pixel saturation data (S).

The method as claimed in claim 16, wherein gener-
ating pixel saturation data (S ;) from the inputimage
data (RGB Data) further comprises:

calculating the inputimage data (RGB Data) and
a saturation change matrix (435) to obtain des-
tination saturation data by subpixels (Rq, G, Bs);
and

generating the pixel saturation data (S,) cor-
responding to the destination saturation data by
subpixels (R, G, By).

The method as claimed in one of claims 16 and 17,
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further comprising:

performing a linear interpolation between two
values adjacent to the pixel saturation data
(Sout) @among the values stored in the reference
look-up table (445) to extract the changed data
(R'G’B’ Data) when the pixel saturation data
(Sqyt) are not stored in the reference look-up ta-
ble (445).

The method as claimed in claim 14, wherein the se-
lection signal (Sqg)) is set not to change the input
image data (RGB Data) when an intensity of light of
the environment is less than a predetermined refer-
ence value.

The method as claimed in claim 19, further compris-
ing storing the inputimage data (RGB Data) and gen-
erating a data signal corresponding to the stored in-
put image data (RGB Data).
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