a2 United States Patent
Shin et al.

US008059073B2

US 8,059,073 B2
*Nov. 15, 2011

(10) Patent No.:
45) Date of Patent:

(54) ORGANIC LIGHT EMITTING DIODE
DISPLAY AND DRIVING METHOD THEREOF

(75) Inventors: Hye-jin Shin, Suwon-si (KR);
Myung-ho Lee, Suwon-si (KR)

(73) Assignee: Samsung Mobile Display Co., Ltd.,
Suwon-Si, Gyeonggi-Do (KR)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35
U.S.C. 154(b) by 960 days.

This patent is subject to a terminal dis-
claimer.

(21) Appl. No.: 12/007,452

(22) Filed: Jan. 10, 2008

(65) Prior Publication Data
US 2008/0204380 A1 Aug. 28, 2008

(30) Foreign Application Priority Data

Feb. 23,2007 (KR) .cccocoviiiiins 10-2007-0018695

(51) Int.CL
G09G 3/32 (2006.01)
(52) US.CL oot 345/83
(58) Field of Classification Search .............. 345/76-89,
345/690, 694, 695; 315/169.1-169.3

See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
5,315,694 A * 5/1994 Kasano ............... 345/591
6,823,083 B1* 11/2004 Watanabe etal. ............. 382/167

2001/0050757 Al
2003/0231160 Al

12/2001 Yoshida et al.
12/2003 Yoshihara et al.

2004/0196303 Al* 10/2004 Matsuda .........ccevevnee. 345/690
2004/0222999 Al* 11/2004 Choietal. .. ... 345/589
2005/0073516 Al*  4/2005 Kang ... 345/204
2005/0087671 Al 4/2005 Park

2006/0244697 Al  11/2006 Leeetal.

2007/0040774 Al* 2/2007 Leeetal. ..., 345/77

2007/0165048 Al
2007/0188623 Al

FOREIGN PATENT DOCUMENTS

7/2007 Yamashita et al.
8/2007 Yamashita et al.

CN 1855202 11/2006
Jp 2003-228330 A 8/2003
Jp 2004-325565 A 11/2004
Jp 2005-253050 A 9/2005
(Continued)
OTHER PUBLICATIONS

Chinese Office Action in CN 2008100805857, dated Dec. 15, 2010
(Shin, et al.) Chinese Office Action from prosecution of correspond-
ing Chinese application. Japanese Office Action in JP 2007-116014,
dated Sep. 28, 2010 (Shin, et al.) Japanese Office Action from pros-
ecution of corresponding Japanese application.

Primary Examiner — Chanh Nguyen
Assistant Examiner — Pegeman Karimi
(74) Attorney, Agent, or Firm — Lee & Morse, P.C.

(57) ABSTRACT

An organic light emitting diode (OLED) display, including a
pixel portion having a plurality of pixels connected to scan
lines and data lines, a scan driver adapted to generate and
supply scan signals to the scan lines, a data driver adapted to
generate and supply data signals to the data lines, an optical
sensor adapted to generate an optical sensing signal accord-
ing to an intensity of light, and a data converter adapted to
store input image data or changed data from the input image
data corresponding with the optical sensing signal. The data
driver may be adapted to generate the data signal correspond-
ing to the input image data or the changed data.
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1
ORGANIC LIGHT EMITTING DIODE
DISPLAY AND DRIVING METHOD THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

Example embodiments relate to an organic light emitting
diode (OLED) display and a driving method thereof. More
particularly, example embodiments relate to an OLED dis-
play having improved display and visibility across varying
ambient light conditions and driving methods thereof.

2. Description of the Related Art

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.

However, because portable display devices may be
exposed to varying environments and light conditions, e.g.,
exposed to outdoor visible light, display quality and view-
ability 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 portable display device may be
reduced (or faded out) under light, e.g., solar light, in which
surrounding or ambient light illumination intensity may be
brighter than the brightness of the image displayed.

Therefore, there is a need for the development of a portable
display device, e.g., an OLED display, having improved dis-
play and viewability across varying ambient light conditions
and methods of driving such devices.

SUMMARY OF THE INVENTION

Example embodiments are therefore related to an OLED
display, and methods for driving the same, which substan-
tially overcome one or more of the problems due to the
limitations and disadvantages of the related art.

It is therefore a feature of example embodiments to provide
an OLED display having improved display and viewability
across varying ambient light conditions, e.g., across varying
intensities of peripheral light.

At least one of the above and other features of example
embodiments may provide an OLED display, including a
pixel portion having a plurality of pixels connected to scan
lines and data lines, a scan driver adapted to generate and
supply scan signals to the scan lines, a data driver adapted to
generate and supply data signals to the data lines, an optical
sensor adapted to generate an optical sensing signal accord-
ing to an intensity of light, and a data converter adapted to
store input image data or changed data from the input image
data corresponding to the optical sensing signal. The data
driver may be adapted to generate the data signal correspond-
ing to the input image data or the changed data.

The data converter may further include a comparator
adapted to output a selection signal corresponding to the
optical sensing signal, a controller adapted to determine a
change or a non-change of the input image data correspond-
ing to the selection signal, a first calculator adapted to gener-
ate pixel saturation data corresponding to the input image data
received from the controller, a second calculator adapted to
extract changed data corresponding to the pixel saturation
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data, and a memory adapted to store the input image data
received from the controller or the changed data supplied
from the second calculator.

The comparator may compare the optical sensing signal
with a predetermined reference value. The comparator may
output the selection signal not to change the input image data
when the optical sensing signal is less than the predetermined
reference value.

The controller may store the input image data in the
memory corresponding to the selection signal.

The comparator may output the 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 corre-
sponding to the selection signal.

The OLED display may further include a saturation change
matrix to be calculated by the first calculator.

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

The OLED display may further include a reference look-up
table calculated by the second calculator. The reference look-
up table may include saturation and luminance look-up
tables.

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

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.

At least one of the above and other features of example
embodiments may provide a method for driving an OLED
display. The method may include supplying scan signals gen-
erated 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 accordance with the optical sensing signal. The
data driver generates the data signal corresponding to the
input image data or the changed input image data.

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 deter-
mined, the changed data being obtained by changing at least
one of a saturation or a luminance of the input image data.

The selection signal may be set to change the input image
data when the intensity of light is greater than a predeter-
mined reference value.

The method of extracting changed data when the change of
the input image data is determined may further include gen-
erating pixel saturation data from the input image data, and
extracting changed data from a reference look-up table cor-
responding to the pixel saturation data.

The method of generating pixel saturation data from the
input image data further includes calculating the input image
data and a saturation change matrix to obtain destination
saturation data by subpixels, and generating the pixel satura-
tion data corresponding to the destination saturation data by
subpixels.

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

The selection signal may be set not to change the input
image data when an intensity of light is less than a predeter-
mined reference value.

The method may further include storing the input image
data and generating a data signal corresponding to the stored
input image data.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 illustrates a schematic view of an OLED display
according to an example embodiment;

FIG. 2 illustrates a schematic view of an exemplary data
converter shown in FIG. 1;

FIG. 3A to FIG. 3D illustrate matrices of exemplary cal-
culating destination saturation data by subpixels using a satu-
ration change matrix by afirst calculator shown in FIG. 2; and

FIG. 4 illustrates a flow chart of a driving method of the
data converter shown in FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

Korean Patent Application No. 10-2007-0018695, filed on
Feb. 23, 2007, in the Korean Intellectual Property Office, and
entitled: “Organic Light Emitting Display and Driving
Method Thereof,” is incorporated by reference herein in its
entirety.

Example embodiments will now be described more fully
hereinafter with reference to the accompanying drawings;
however, the example embodiments may be embodied in
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these example embodi-
ments 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.

FIG. 1 illustrates a schematic view of an OLED display 10
according to an example embodiment.

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 appre-
ciated that other devices and/or elements may be included or
excluded in the OLED display 10.

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 example embodiment,
one pixel 110 may include an OLED, and may be composed
of at least two subpixels for emitting light of different colors,
e.g., red, green and blue. It should be appreciated that other
configuration of the subpixels may be employed.

The pixel portion 100 may display images corresponding
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 corresponding 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.

The scan signals generated by the scan driver 200 may be
sequentially supplied to respective scan lines S1 to Sn, and the
emission control signals also generated by the scan driver 200
may be sequentially supplied to respective emission control
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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 emis-
sion control lines EM1 to EMn, respectively.

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 gener-
ated by the data driver 300 may be supplied to the data lines
D1 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 also be supplied to the data lines D1 to Dm
in a non-synchronization manner with the scan signal.

The data converter 400 may select one of the states (e.g., a
changed or a non-changed state) of the input image data RGB
Data according to an optical sensing signal S, input from an
optical sensor 500. Further, the data converter 400 may store
changed data R'G'B' Data, which may be obtained by chang-
ing input image data RGB Data or input image data RGB
Data.

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 particular, 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.

Further, when a changed input image data RGB Data is not
required, the data converter 400 may store the input image
data RGB Data supplied thereto.

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.

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 S, ; corre-
sponding to the sensed intensity of the peripheral or ambient
light. The optical sensing signal S, generated by the optical
sensor S00 may then be supplied to the data converter 400.

Further, the data converter 400 may generate the changed
data R'G'B' Data so as to enhance the visibility when the
optical sensing signal S_,  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 intensity 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. In implementation, the changed data R'G'B' Data
may be obtained by increasing a saturation of the input image
data RGB Data.

Further, the input image data RGB Data may be changed
according to ambient environment conditions, e.g., an inten-
sity of peripheral or ambient light, in order to improve the
visibility of an image displayed in the pixel portion 100.

Referring to FIG. 2, the data converter 400 may include a
comparator 410, a controller 420, a first calculator 430, a
saturation change matrix 435, a second calculator 440, a
reference 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.

The comparator 410 may compare an optical sensing sig-
nal S, supplied from the optical sensor 500 with a prede-
termined reference value and may output a corresponding
selection signal S_;.

For example, when the optical sensing signal S, ; 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. Alternatively, when the optical
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sensing signal S_,  is equal to or greater than the predeter-
mined reference value, the comparator 410 may output a
selection signal S, to change the input image data RGB
Data.

The selection signal S, ; output from the comparator 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 selec-
tion signal S_,.

The controller 420 may further transfer and/or store the
input image 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.

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

The first calculator 430 may generate pixel saturation data
S, corresponding to the input image data RGB Data from
the controller 420 while referencing the saturation change
matrix 435.

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.

Further, the destination saturation data Rs, Gs, and Bs by
subpixels may be calculated using the saturation change
matrix 435. A method for calculating the destination satura-
tion data Rs, Gs, and Bs by subpixels will be explained later
with reference to FIG. 3A to FIG. 3D.

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 set to a maximum value
among the destination saturation data Rs, Gs, and Bs by
subpixels or, alternatively, to a predetermined value corre-
sponding to a difference between a maximum value and a
minimum value of the destination saturation data Rs, Gs, and
Bs by subpixels.

The pixel saturation data S_,, generated by the first calcu-
lator 430 may be provided to the second calculator 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.

In particular, the second calculator 440 may extract the
changed data R'G'B' Data having desired saturation and lumi-
nance values by referencing a saturation look-up table (LUT)
and a luminance look-up table (LUT) 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, ,, respectively.

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 adjacent to the pixel satura-
tion data S_,, (e.g., values stored in the reference look-up
table 445). The second calculator 440 may linearly interpo-
late the changed values, which may correspond to a maxi-
mum value among values less than input pixel saturation data
S,..-and aminimum value among values greater than the pixel
saturation data S_,,, in order to extract the changed data
R'G'B' Data.
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The memory 450 may store the input image data 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.

Referring to FIG. 3A to FIG. 3D, the first calculator 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 saturation data Rs, Gs
and Bs by subpixels.

Referring to FIG. 3B, the saturation change matrix A may
also be a matrix to adjust the saturation using a saturation
factor k to determine a saturation adjustment. 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.

The saturation change matrix A may be setin 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.

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 satu-
ration factor k is 1 (e.g., the saturation change matrix A is a
unit matrix of 3x3), the saturation may remain the same, i.e.,
unchanged (as illustrated in FIG. 3C).

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.

FIG. 4 illustrates a flow chart of a driving method of the
data converter 400 shown in FIG. 2.

Referring back to FIG. 2, when an optical sensing signal
S,...s corresponding to an intensity of peripheral light from the
optical sensor 500 is input to the comparator 410, the com-
parator 410 may compare the optical sensing signal S, with
a predetermined reference value and may generate a corre-
sponding selection signal S, ;.

The selection signal S_,, may be a signal to control 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 signal is set to ‘0’ indicating a
‘not changed’ state. Further, when the intensity of the periph-
eral light is equal to or greater than the predetermined refer-
ence value, the selection signal can become a signal of 1 bit
set to ‘1’ indicating a ‘changed’ state.

Referring to FIG. 4, in S100, the selection signal S, gen-
erated by the comparator 410 may be input to the controller
420.

When the controller 420 receives the selection signal S;_;,
the controller 420 may determine whether a change or a
non-change input image data RGB Data corresponding to the
selection signal S, is determined (S200). Accordingly, when
the selection signal S, for controlling data not be changed is
input to the controller 420, the controller 420 may not change
the input image 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.

Alternatively, when the selection signal S,,; calls for a
change 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
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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 calcu-
lator 440 (S300).

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

The changed 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 refer-
ence look-up table unit 445. Further, 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 saturation data S,,, by, for example, a linear
interpolation in the memory 450.

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.

Example embodiments relate to an OLED display and
driving methods thereof providing an input image data that
may be dynamically changed corresponding to an ambient
environment, 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 peripheral light greater than a
predetermined reference value, changed data may be gener-
ated 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 conditions, e.g., solar light. The changed data may be
obtained by increasing a saturation of the input image data.

Although the terms “first” and “second” etc. may be used
herein to describe various elements, structures, components,
regions, layers and/or sections, these elements, structures,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, structure, component, region, layer and/or
section from another element, structure, component, region,
layer and/or section. Thus, a first element, structure, compo-
nent, region, layer or section discussed below could be termed
a second element, structure, component, region, layer or sec-
tion without departing from the teachings of example
embodiments.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of example embodiments. As used herein, the singu-
lar forms “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, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

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 example embodiments belong. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted 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.
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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. Accordingly, it will be understood
by those skilled 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. An organic light emitting diode OLED display, compris-
ing:

a pixel unit including a plurality of pixels connected to scan

lines and data lines;

a scan driver adapted to generate and supply scan signals to

the scan lines;

a data driver adapted to generate and supply data signals 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 input image data in accordance to the optical

sensing signal,

wherein the data converter includes:

a comparator adapted to output a selection signal corre-
sponding to the optical sensing signal,

a controller adapted to determine a state of the input
image data corresponding to the selection signal,

a first calculator adapted to generate pixel saturation
data corresponding to the input image data received
from the controller,

a second calculator adapted to extract changed data cor-
responding to the pixel saturation data, and

amemory adapted to store the input image data received
from the controller or the changed data supplied from
the second calculator,

wherein the data driver is adapted to generate the data
signal corresponding to the input image data or the
changed input image data.

2. The OLED display as claimed in claim 1, wherein the
comparator compares the optical sensing signal with a pre-
determined reference value.

3. The OLED display as claimed in claim 2, wherein the
comparator outputs the selection signal not to change the
input image data when the optical sensing signal is less than
the predetermined reference value.

4. The OLED display as claimed in claim 3, wherein the
controller stores the input image data in the memory corre-
sponding to the selection signal.

5. The OLED display as claimed in claim 2, wherein the
comparator outputs the selection signal to change the input
image data when the optical sensing signal is greater than the
predetermined reference value.

6. The OLED display as claimed in claim 5, wherein the
controller transmits the input image data to the first calculator
corresponding to the selection signal.

7. The OLED display as claimed in claim 1, further com-
prising a saturation change matrix to be calculated by the first
calculator.

8. The OLED display as claimed in claim 7, wherein the
first calculator calculates input data by subpixels included in
the input image data and the saturation change matrix to
obtain destination saturation data by subpixels, and generates
the pixel saturation data using the destination saturation data.

9. The OLED display as claimed in claim 1, further com-
prising a reference look-up table calculated by the second
calculator, the reference look-up table includes saturation and
luminance look-up tables.
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10. The OLED display as claimed in claim 9, wherein the
second calculator extracts the change data from the reference
look-up table corresponding to the pixel saturation data.

11. The OLED display as claimed in claim 10, wherein the
second calculator linearly interpolates 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 inputted.

12. A method for driving an organic light emitting diode
OLED display, comprising:

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 inten-

sity of light sensed on an optical sensor; and

storing input image data or changed input image data in

accordance with the optical sensing signal,

generating a selection signal corresponding to the intensity

of light, wherein the selection signal is set to change the
input image data when the intensity of light is greater
than a predetermined reference value,

determining a state of input image data according to the

selection signal,

extracting data when the changed input image data is deter-

mined, the changed input image data being obtained by
changing at least one of a saturation or a luminance of
the input image data, wherein extracting data when the
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changed input image data is determined further includes
generating pixel saturation data from the input image
data and extracting changed data from a reference look-
up table corresponding to the pixel saturation data,

performing a linear interpolation between two values adja-
cent to the pixel saturation data among the values stored
in the reference look-up table to extract the changed data
when the pixel saturation data not stored in the reference
look-up table are input,

wherein the data driver generates the data signal corre-

sponding to the input image data or the changed input
image data.

13. The method as claimed in claim 12, wherein generating
pixel saturation data from the input image data further com-
prises:

calculating the input image 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.

14. The method as claimed in claim 12, wherein the selec-
tion signal is set not to change the input image data when an
intensity of peripheral light is less than a predetermined ref-
erence value.

15. The method as claimed in claim 14, further comprising
storing the input image data and generating a data signal
corresponding to the stored input image data.

#* * # ok %



patsnap

TRAFROE) BNAX-REE REREESHE
DFH(RE)S US8059073 NIF(AEH)A 2011-11-15
HiES US12/007452 HiEH 2008-01-10
[#R]ERE(ZEFR)AGE)  SHIN HYE JIN

ZHHEHO
BE(E R AGE) SHIN HYE-JIN

ZHEHO
LHHEBEINPOAGRE) ZEBHERB[ERLE.
FRI& B A SHIN HYE JIN

LEE MYUNG HO
KA SHIN, HYE-JIN

LEE, MYUNG-HO
IPCH%S G09G3/32
CPCH¥%S G09G3/2003 G09G3/3225 G09G5/06 G09G2300/0861 G09G2320/0242 G09G2320/0626 G09G2320

/0666 G09G2360/144 G09G2360/18
WERF) B
1 42 1020070018695 2007-02-23 KR
H N FF 32k US20080204380A1
SNEBEEE Espacenet USPTO
BEGR) L]
ENEKX=WE (OLED ) 7% , SEATEENAKENMELNS ¥ i
MEENGBEID , ETERBESHNEHESSRELSHELNA Cafuraton chenge Data
WIRFE  EFEENHMORERDBRIEESIREL , L¥ER i " " il u g
BETREXNEESEXAFEARES , MBEKRSE , ETFM#KE / / y HRGEDaIa Sy / e
5%#%@1%%3@@mmkﬁﬁﬁmml@?&Eﬁﬂ@m?&ﬁo ﬁ Opﬁcalh..(:umpamlorﬁmnunue"_—- Fil'St ] secoud Hemory
EIRF B ALUE T K58 A B GREIE S RE W EBIRAR MM RIBE L cloklor| | calltor .
S A 0B Deta

BB Dt a sy
Reference Data driver
look-up beble
45~ Saturation LUT



https://share-analytics.zhihuiya.com/view/45432115-74ad-4b88-a97b-4029bc92de14
https://worldwide.espacenet.com/patent/search/family/039386385/publication/US8059073B2?q=US8059073B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=8059073.PN.&OS=PN/8059073&RS=PN/8059073

