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An organic light emitting display capable of reducing power
consumption and controlling brightness in response to the
intensities of peripheral light. The organic light emitting
display includes a data driver for supplying data signals to
data lines, a scan driver for sequentially supplying scan
signals to scan lines and sequentially supplying emission
control signals to emission control lines, a display region
including a plurality of pixels for receiving the data signals,
the scan signals and the emission control signals to display
images and a brightness controller for controlling the bright-
ness of the display region. The brightness controller controls
the brightness of the display region in response to the data
of one frame and the intensities of peripheral light. This
system reduces power consumption, controls the brightness
of the display region in response to the intensities of the

Gl IGnotggl 310 (2006.01) per%pheral light and improves the contrast of the display
: region.
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ORGANIC LIGHT EMITTING DISPLAY AND
METHOD OF DRIVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit
of Korean Patent Application No.10-2005-0035772, filed on
Apr. 28, 2005, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The embodiments of the present invention relate to

an organic light emitting display and a method of driving the
same. More specifically, the embodiments of the present
invention relate to an organic light emitting display capable
of reducing power consumption and of controlling bright-
ness in response to the intensities of peripheral light and a
method of driving the same.

[0004] 2. Discussion of Related Art

[0005] Light emitting displays are generally divided into
organic light emitting displays using organic light emitting
diodes (OLED) and inorganic light emitting displays using
inorganic light emitting diodes. OLEDs include anode elec-
trodes, cathode electrodes and an organic emission layer
positioned between the anode electrodes and the cathode
electrodes to emit light by the combination of electrons and
holes. The inorganic light emitting diode, referred to as a
light emitting diode (LED), includes an emission layer
formed of inorganic material such as a PN-junction semi-
conductor unlike the OLED.

[0006] FIG. 1 illustrates the structure of a conventional
organic light emitting display.

[0007] Referring to FIG. 1, the conventional organic light
emitting display includes a display region 10, a data driver
20 and a scan driver 30.

[0008] The display region 10 is composed of a plurality of
pixels 11 each of which includes an OLED (not shown). The
pixels 11 are formed in the regions partitioned by scan lines
S1 to Sn and data lines D1 to Dm. The display region 10
receives a first power source ELVdd and a second power
source ELVss from the outside. Each of the pixels 11
receives a scan signal, a data signal, the first power source
ELVdd, and the second power source ELVss to display an
image.

[0009] The data driver 20 generates data signals. The data
signals generated by the data driver 20 are supplied to the
data lines D1 to Dm in synchronization with scan signals to
be transmitted to the pixels 11.

[0010] The scan driver 30 generates scan signals. The scan
signals generated by the scan driver 30 are sequentially
supplied to the scan lines S1 to Sn.

[0011] According to the conventional organic light emit-
ting display having the above structure, the larger the
number of pixels 11 that emit light is, the larger the amount
of current that flows to the display region 10 is. In particular,
the larger the number of pixels 11 that display high grayscale
values among the pixels 11 that emit light is, the larger the
amount of current that flows to the display region 10 is.
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Therefore, power consumption increases. Also, in the con-
ventional organic light emitting display, because the bright-
ness of the display region 10 is set regardless of the
intensities of peripheral light, light is emitted with higher
brightness than required. Therefore, the power consumption
of the organic light emitting display increases.

[0012] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the invention, and therefore it may
contain information that does not form the prior art that is
already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0013] Accordingly, embodiments of the present invention
provide an organic light emitting display capable of reduc-
ing power consumption and of controlling brightness in
response to the intensities of peripheral light and a method
of driving the same.

[0014] In one embodiment of the present invention, there
is provided an organic light emitting display including a data
driver for supplying data signals to data lines, a scan driver
for sequentially supplying scan signals to scan lines and
sequentially supplying emission control signals to emission
control lines, a display region including a plurality of pixels
receiving the data signals, the scan signals and the emission
control signals to display images and a brightness controller
for controlling the brightness of the display region. The
brightness controller controls the brightness of the display
region in response to the data of one frame and the inten-
sities of peripheral light.

[0015] The brightness controller may include a first bright-
ness limiter for generating the first widths of an emission
control signal in accordance with the magnitudes of the data
of one frame, a second brightness limiter for controlling the
first widths of the emission control signal in accordance with
the intensities of the peripheral light to generate the second
widths of the emission control signal and a brightness
control signal generator to receive the second widths of the
emission control signal from the second brightness limiter,
to generate brightness control signals and to transmit the
brightness control signals to the scan driver. The first bright-
ness limiter includes a data summing unit for summing the
data of one frame to generate sum data and to transmit at
least two bit or values including the uppermost bit of the sum
data to a first controller as control data, a first look up table
for storing the first widths of the emission control signal
corresponding to the values of the control data and the first
controller for extracting the first widths of the emission
control signal corresponding to the values of the control data
from the first look up table to transmit the first widths of the
emission control signal to the second brightness limiter. The
first widths of the emission control signal stored in the first
look up table are set so that the brightness of the display
region is reduced as the values of the control data increase.

[0016] The second brightness limiter includes a photo
sensor for sensing the intensities of the peripheral light to
transmit one of at least two mode values that are previously
set to a second controller and a second look up table for
storing change values corresponding to the mode values.
The second controller may extract the change values corre-
sponding to the mode values from the second look up table
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and generate the second widths of the emission control
signal using the first widths of the emission control signal
and the change values to transmit the widths of the second
emission control signal to the brightness control signal
generator. The change values stored in the second look up
table are set so that the brightness of the display region is
reduced if the intensities of the peripheral light are small.

[0017] In a second embodiment of the present invention,
there is provided a method of driving an organic light
emitting display. The method includes summing input data
to generate sum data, generating the first widths of a
emission control signal in accordance with the magnitude of
the sum data, controlling the first widths of the emission
control signal in accordance with the intensities of periph-
eral light to generate the second widths of an emission
control signal, generating brightness control signals corre-
sponding to the second widths of the emission control signal
and controlling the brightness of a display region in response
to the brightness control signals.

[0018] The first widths of the emission control signal may
be controlled so that the brightness of the display region is
reduced as the values of the control data increase and so that
the brightness of the display region is reduced as the
intensities of the peripheral light are reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] These and/or other features of the embodiments of
the invention will become apparent and more readily appre-
ciated from the following description of the embodiments of
the invention, taken in conjunction with the accompanying
drawings.

[0020] FIG. 1 illustrates the structure of a conventional
organic light emitting display.

[0021] FIG. 2 illustrates the structure of an organic light
emitting display according to an embodiment of the present
invention.

[0022] FIG. 3 illustrates an example of a pixel illustrated
in FIG. 2.
[0023] FIG. 4A illustrates waveforms that describe a

method of driving the pixel illustrated in FIG. 3.

[0024] FIG. 4B illustrates waveforms that describe a
method of driving the pixel illustrated in FIG. 3.

[0025] FIG. 5 illustrates an embodiment of the brightness
controller illustrated in FIG. 2.

[0026] FIG. 6 illustrates an embodiment of the first look
up table illustrated in FIG. 5.

[0027] FIG. 7A illustrates a first embodiment of the
second look up table illustrated in FIG. 5.

[0028] FIG. 7B illustrates waveforms that describe a
method of controlling the widths of emission control signals
in accordance with the second look up table illustrated in
FIG. 7A.

[0029] FIG. 8A illustrates a second embodiment of the
second look up table illustrated in FIG. 5.

[0030] FIG. 8B illustrates waveforms that describe a
method of controlling the widths of emission control signals
in accordance with the second look up table illustrated in
FIG. 8A.
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[0031] FIG. 9 illustrates another example of the pixel
illustrated in FIG. 2.

[0032] FIG. 10 illustrates waveforms that describe a
method of driving the pixel illustrated in FIG. 9.

DETAILED DESCRIPTION

[0033] FIG. 2 illustrates the structure of an organic light
emitting display according to an embodiment of the present
invention. The organic light emitting display according to
the embodiment of the present invention includes a display
region 100, a data driver 200, a scan driver 300 and a
brightness controller 400.

[0034] The display region 100 is composed of a plurality
of pixels 110 each of which includes an organic light
emitting diode (OLED) (not shown). The pixels 110 are
formed in the regions partitioned by scan lines S1 to Sn,
emission control lines EM1 to EMn and data lines D1 to Dm.
The display region 100 receives a first power source ELVdd
and a second power source ELVss from the outside. Each of
the pixels 110 receives a scan signal, an emission control
signal, a data signal, the first power source ELVdd and the
second power source ELVss to display an image.

[0035] The data driver 200 receives data DATA from the
outside to generate data signals. The data signals generated
by the data driver 200 are supplied to the data lines D1 to
Dm in synchronization with scan signals to be transmitted to
the pixels 110.

[0036] The scan driver 300 generates scan signals and
emission control signals. The scan signals generated by the
scan driver 300 are sequentially supplied to the scan lines S1
to Sn. The emission control signals generated by the scan
driver 300 are sequentially supplied to the emission control
lines EM1 to EMn. The scan driver 300 receives brightness
control signals from a brightness controller 400 to generate
emission control signals having widths corresponding to the
brightness control signals.

[0037] The brightness controller 400 accesses the data
DATA received for one frame and the intensities of the
peripheral light of the display region 100 to control the
brightness of the display region 100. The brightness con-
troller 400 generates data obtained by summing the data
DATA supplied for one frame. Hereinafter, the sum of the
data of one frame is referred to as sum data. Here, the larger
the number of pixels 110 that display high grayscales values
is, the larger the value (digital value, for example bit value)
of the sum data is. The smaller the number of pixels 110 that
display high grayscales values is, the smaller the value of the
sum data is. The brightness controller 400 that generates the
sum data primarily controls the widths of the emission
control signals in response to the value of the sum data. Also,
the brightness controller 400 sets a mode in accordance with
the intensities of the peripheral light for the display region
100 using a photo sensor that can sense the intensities of the
peripheral light. The brightness controller 400 secondarily
controls the widths of the emission control signals with a
predetermined change value applied in accordance with the
set mode. Here, the brightness of the display region 100 is
controlled by the widths of the emission control signals. The
term ‘set’ or “sets’ in reference to widths of signals may refer
to establishing or defining the width of the signal. In other
contexts, the term ‘set’ or ‘sets’ may refer to establishing,
generating or controlling a value, setting or attribute.
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[0038] The brightness controller 400 limits the widths of
the emission control signals to no more than a predetermined
width when the value of the sum data is set to be no less than
a predetermined value. The brightness controller 400 limits
the widths of the emission control signals, which are limited
in accordance with the value of the sum data to no more than
a predetermined width in accordance with the mode values,
which are set in accordance with the intensities of the
peripheral light. When the widths of the emission control
signals are limited as described above, the amount of current
that flows to the display region 100 is limited. Therefore, the
brightness of the display region 100 is limited so that it is
possible to maintain power consumption in a certain range.
Also, when the brightness of the display region 100 is
limited, it is possible to prevent the eyes of a user from
getting tired when the user watches a screen for a long time.

[0039] The brightness controller 400 does not limit the
brightness of the display region 100 when the value of the
sum data is set to be no more than a predetermined value or
when the intensities of the peripheral light are large so that
it is possible to improve the contrast of the display region
100.

[0040] FIG. 3 illustrates an example of the pixel illus-
trated in FIG. 2. For convenience sake, in FIG. 3, the pixel
110 connected to the nth scan line Sn, the nth emission
control line EMn, and the mth data line Dm is illustrated.

[0041] Referring to FIG. 3, the pixel 110 of the organic
light emitting display according to one embodiment of the
present invention includes a first transistor Ml, a second
transistor M2, a third transistor M3, a storage capacitor Cst
and an organic light emitting diode OLED.

[0042] A first electrode of the first transistor M1 is con-
nected to the data line Dm and the second electrode of the
first transistor M1 is connected to the gate electrode of the
second transistor M2 and one terminal of the storage capaci-
tor Cst. Here, the first electrode and the second electrode are
different from each other. For example, when the first
electrode is a source electrode, the second electrode is a
drain electrode. The gate electrode of the first transistor M1
is connected to the scan line Sn. The first transistor M1 is
turned on when a scan signal is supplied to the scan line Sn
to supply the data signal supplied to the data line Dm to the
storage capacitor Cst. The voltage corresponding to the data
signal is charged in the storage capacitor Cst.

[0043] The gate electrode of the second transistor M2 is
connected to one terminal of the storage capacitor Cst and
the second electrode of the first transistor M1. The first
electrode of the second transistor M2 is connected to the first
power source ELVdd and the other terminal of the storage
capacitor Cst. The second electrode of the second transistor
M2 is connected to the second electrode of the third tran-
sistor M3. The second transistor M2 supplies the current
corresponding to the voltage charged in the storage capacitor
Cst from the first power source ELVdd to the second
electrode of the third transistor M3.

[0044] The gate electrode of the third transistor M3 is
connected to the emission control line EMn. The second
electrode of the third transistor M3 is connected to the
second electrode of the second transistor M2 and the first
electrode of the third transistor M3 is connected to the anode
electrode of the OLED. The third transistor M3 is turned on

Nov. 2, 2006

when the emission control signal is supplied to enable the
current from the second transistor M2 to the OLED. Since
the polarity of the emission control signal is opposite to the
polarity of the scan line, the conduction type of the third
transistor M3 is different from the conduction type of the
first and second transistors M1 and M2. For example, when
the first and second transistors M1 and M2 are PMOS, the
third transistor M3 is NMOS. On the other hand, the
conduction type of the third transistor M3 may be the same
as the conduction type of the first and second transistors M1
and M2, which will be described later.

[0045] FIGS. 4A and 4B illustrate waveforms that
describe a method of driving the pixel illustrated in FIG. 3.
The brightness controller 400 controls brightness using the
widths of the emission control signals EMI. That is, the
brightness controller 400 sets the widths of the emission
control signals EMI large so that the pixels 110 emit light for
enough time when the value of the sum data is small and sets
the widths of the emission control signals EMI small so that
the brightness of the pixels 110 can be limited when the
value of the sum data is large. Also, the brightness controller
400 sets the widths of the emission control signals EMI
small when the intensities of peripheral light are small and
sets the widths of the emission control signals EMI large
when the intensities of the peripheral light are large. Because
the pixel 110 illustrated in FIG. 3 is an n-type transistor
turned on by the emission control signals EMI, when the
widths of the emission control signals EMI are large, the
emission period of the OLED in one frame 1F is long.
Therefore, when the widths of the emission control signals
EMI are large, a larger amount of current flows to the OLED
for one frame IF so that the pixel 110 emits light for a longer
time. When the value of the sum data is small or the
intensities of the peripheral light are large, as illustrated in
FIG. 4A, the widths of the emission control signals EMI are
set as a first period T1. In the first period T1, where the
emission control signals EMI are supplied, the third tran-
sistor M3 is turned on so that a predetermined current is
supplied from the second transistor M2 to the OLED.
Therefore, the OLED emits light in the first period T1.

[0046] When the value of the sum data is large or the
intensities of the peripheral light are small, as illustrated in
FIG. 4B, the brightness controller 400 sets the widths of the
emission control signals EMI as a second period T2 smaller
than the first period T1 so that the brightness of the pixels
110 is limited. Then, in the second period T2 where the
emission control signals EMI are supplied, the third tran-
sistor M3 is turned on so that a predetermined current is
supplied from the second transistor M2 to the OLED.
Therefore, the OLED emits light. In this example, because
the widths of the emission control signals EMI are smaller
than those of the first period T1, the time for which the
OLED emits light for one frame 1F is reduced. Therefore, a
smaller amount of current flows to the OLED so that the
brightness of the display region 100 is limited to a prede-
termined value. The scan signals SS, the emission control
signals EMI, and the data signals DATA are generated by the
scan driver 300 and the data driver 200 along with a vertical
synchronizing signal Vsync and a horizontal synchronizing
signal Hsync.

[0047] FIG. 5 illustrates an embodiment of the brightness
controller illustrated in FIG. 2. The brightness controller
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400 includes a first brightness limiter 410, a second bright-
ness limiter 420 and a brightness control signal generator
430.

[0048] The first brightness limiter 410 includes a data
summing unit 411, a first controller 412 and a first look up
table 413.

[0049] The data summing unit 411 sums the data DATA
input for one frame 1F to generate the sum data. The data
summing unit 411 transmits at least two bit values (herein-
after, referred to as control data) including the uppermost bit
of the sum data to the first controller 412. In one example
embodiment, the values of the upper 5 bits of the sum data
are transmitted. That is, the control data includes the values
of 5 bits. When the value of the sum data is large, it means
that a large number of data having brightness values no less
than a predetermined brightness are included. When the
value of the sum data is small, it means that a small number
of data having brightness values no less than the predeter-
mined brightness are included.

[0050] The first controller 412 extracts the first widths
EW1 of the emission control signal from the first look up
table 413 using the control data received from the data
summing unit 411. Here, the first widths EW1 of the
emission control signal are data values having information
on the widths of the emission control signals EMI that
control the emission times of the pixels 110. The first
controller 412 transmits the first widths EW1 of the emission
control signal to the second brightness limiter 420. Because
the first controller 412 limits the brightness in accordance
with the value of the sum of the data input for one frame 1F,
the first controller 412 performs the function of auto bright-
ness limit (ABL).

[0051] The first look up table 413 stores the first widths
EW1 of the emission control signal corresponding to the
values of the control data. Detailed description of the first
look up table 413 will follow.

[0052] The second brightness limiter 420 includes a photo

sensor 421, a second controller 422, and a second look up
table 423.

[0053] The photo sensor 421 senses the intensities of the
peripheral light of the display region 100 to set at least two
modes corresponding to the intensities of the peripheral
light. In one example embodiment of the present invention,
the modes corresponding to the intensities of the peripheral
light are set as four steps. In this example, the photo sensor
421 transmits the mode values of the four steps 0 to 3 to the
second controller 422 as values of 2 bits. The photo sensor
421 sets the mode values small when the sensed intensities
of the peripheral light are small and sets the mode values
large when the sensed intensities of the peripheral light are
large. For example, the photo sensor 421 sets the mode to 0,
corresponding to “very dark,” with respect to the peripheral
light whose intensity is smallest and sets the mode to 3,
corresponding to “outdoors,” with respect to the peripheral
light whose intensity is largest. On the other hand, the photo
sensor 421 may set the mode values large when the sensed
intensities of the peripheral light are small and may set the
mode values small when the sensed intensities of the periph-
eral light are large.

[0054] The second controller 422 extracts change values
Wd from the second look up table 423 using the mode values
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received from the photo sensor 421. The second controller
422 generates the second widths EW2 of the emission
control signal using the first widths EW1 of the emission
control signal received from the first brightness limiter 410
and the change values Wd extracted from the second look up
table 423. The second widths EW2 of the emission control
signal are obtained by controlling the first widths EW1 of the
emission control signal in accordance with the mode values.
The second widths EW2 are data values having information
on the widths of the emission control signals EMI generated
by the scan driver 300. In one embodiment, the second
controller 422 subtracts the change values Wd from the first
widths EW1 of the emission control signal to generate the
second widths EW2 of the emission control signal. There-
fore, the second widths EW2 of the emission control signal
may be smaller because the first widths EW1 of the emission
control signal are smaller or because the change values Wd
are larger. In one example, the values of the predetermined
widths of the emission control signals EMI, which is to be
reduced, may be stored in the second look up table 423 as
the change values Wd.

[0055] In another embodiment, the second controller 422
may multiply the first widths EW1 of the emission control
signal by the change values Wd to generate the second
widths EW2 of the emission control signal. In this embodi-
ment, the widths of the emission control signal EMI, which
are to be changed in proportion to the first widths EW1 of
the emission control signal, may be stored in the second look
up table 423 as the change values Wd. Therefore, the change
values Wd may be decimal values of no more than 1.
Accordingly, the second widths EW?2 of the emission control
signal may be set to be smaller because the first widths EW1
of the emission control signal are smaller or because the
change values Wd are smaller. The second controller 422
transmits the second widths EW2 of the emission control
signal that are generated to the brightness control signal
generator 430. Because the second controller 422 limits
brightness in accordance with the intensities of the periph-
eral light, the second controller 422 can perform an auto
brightness control (ABC) function.

[0056] The second look up table 423 stores the change
values Wd corresponding to the mode values received from
the second controller 422. A detailed description of the
second look up table 423 will follow.

[0057] The brightness control signal generator 430
receives the second widths EW2 of the emission control
signal from the second brightness limiter 420 to generate
brightness control signals corresponding to the second
widths EW2 of the emission control signal. The brightness
control signals generated by the brightness control signal
generator 430 are input to the scan driver 300. The scan
driver 300 that received the brightness control signals gen-
erates the emission control signals EMI having the widths
determined in accordance with the brightness control sig-
nals. Therefore, the brightness of the display region 100 is
limited.

[0058] FIG. 6 illustrates an embodiment of the first look
up table illustrated in FIG. 5. Actually, the contents stored
in the first look up table 413 may vary in accordance with the
resolution and size of the display region 100.

[0059] Referring to FIG. 6, the first widths EW1 of the
emission control signal corresponding to the values of the
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upper 5 bits (that is, control data) of the sum data are stored
in the first look up table 413. Here, the first widths EW1 of
the emission control signal become smaller as the values of
the control data get larger so that power consumption can be
limited within a certain range (that is, so that the brightness
can be limited). When the control data have at least one
value including the minimum value, the first widths EW1 of
the emission control signal are maintained uniform.

[0060] When the control data have values of no more than
4, the first widths EW1 of the emission control signal are
equal to the 325 periods of the horizontal synchronizing
signal Hsync so that the brightness is not limited. In the case
where the control data have at least one value including the
minimum value as described above and where the first
widths EW1 of the emission control signal are not limited,
contrast improves when dark images are displayed. There-
fore, it is possible to display images with improved contrast.

[0061] When the control data have values no less than 5,
the first widths EW1 of the emission control signal are
gradually reduced according as the values of the control data
increase. In the case where the control data have values
larger than at least one value including the minimum value,
the brightness is reduced when the first widths EW1 of the
emission control signal are reduced so that it is possible to
maintain power consumption within a certain range.
Because the values of the control data increase as the
number of pixels that display high grayscale values
increases, the ratio for limiting the brightness increases.

[0062] To prevent the brightness from being excessively
limited, the ratio for maximally limiting the brightness is set
as 34% so that the ratio for limiting the brightness is no less
than 34% even when the pixels 110 that display high
grayscale values occupy most of the area of the display
region 100. The look up table 413 in this case may be
applied to moving images. The range in which the brightness
is limited when the images displayed by the organic light
emitting display are moving images is different from the
range in which the brightness is limited when the images
displayed by the organic light emitting display are still
images. For example, in the case of still images, the ratio for
maximally limiting the brightness may be 50%.

[0063] FIG. 7A illustrates a first embodiment of the
second look up table illustrated in FIG. 5. In one embodi-
ment, the contents stored in the second look up table 423
may vary in accordance with the resolution and size of the
display region 100.

[0064] Referring to FIG. 7A, the second look up table 423
stores the change values Wd corresponding to the mode
values received from the second controller 422. Here, the
change values Wd are obtained by expressing the widths of
the emission control signals EMI that are to be reduced as
values corresponding to the periods of the horizontal syn-
chronizing signal Hsync. When the mode values are small
(that is, when the intensities of the peripheral light are
small), the change values Wd are set to be large. When the
mode values are large (that is, when the intensities of the
peripheral light are large), the change values Wd are set to
be small. When the mode values are at least one value
including the maximum value, the change value Wd is set as
0 so that the brightness is not limited.

[0065] When the mode value is set as 3 that is the
maximum value, the change value Wd is set as 0 so that the
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brightness is not limited. When the mode values are at least
one value including the maximum value as described above,
the first widths EW1 of the emission control signal are not
reduced so that the contrast improves. Therefore, it is
possible to display images with improved contrast even
when the intensities of the peripheral light are large.

[0066] When the mode values are set to be no more than
2, the change values Wd gradually increase as the mode
values are reduced. Therefore, the second widths EW2 of the
emission control signal generated by the second controller
422 are gradually reduced. In the case where the mode
values are smaller than at least one value including the
maximum value, when the second widths EW2 of the
emission control signal are reduced, the brightness is
reduced so that it is possible to maintain power consumption
within a certain range. Because the mode values are smaller
as the intensities of the peripheral light are smaller, the ratio
for limiting the brightness increases.

[0067] FIG. 7B illustrates waveforms that describe a
method of controlling the widths of the emission control
signals in accordance with the second look up table illus-
trated in FIG. 7A.

[0068] Referring to FIG. 7B, the second widths EW2 of
the emission control signal are set to be smaller than the first
widths EW1 of the emission control signal by the change
value Wd. For convenience sake, it is assumed that the mode
value corresponding to the intensity of the peripheral light is
0 and that the first widths EW1 of the emission control signal
are 320 periods of the horizontal synchronizing signal
Hsync. In this example, since the change value Wd when the
mode value is 0 is 30 periods of the horizontal synchronizing
signal Hsync, the second widths EW2 of the emission
control signal is set as 290 periods of the horizontal syn-
chronizing signal Hsync obtained by subtracting the 30
periods of the horizontal synchronizing signal Hsync from
the 320 periods of the horizontal synchronizing signal Hsync
that is the first widths EW1 of the emission control signal.
Therefore, the widths of the emission control signals EMI
are limited by the first brightness limiter 410 and are
additionally reduced by the second brightness limiter 420.
That is, the second widths EW2 of the emission control
signal are set to be smaller than the first widths EW1 of the
emission control signal. The second widths EW2 of the
emission control signal are transmitted to the brightness
control signal generator 430. The brightness control signal
generator 430 generates the brightness control signals cor-
responding to the second widths EW2 of the emission
control signal to transmit the brightness control signals to
the scan driver 300. The scan driver 300 that received the
brightness control signals generates the emission control
signals EMI having the second widths EW2 of the emission
control signal to sequentially supply the emission control
signals EMI to the emission control lines EMn to limit the
brightness of the display region 100.

[0069] 1In one example, when the mode value is 3, since
the change value Wd is 0, the second widths EW2 of the
emission control signal are set to be equal to the first widths
EW1 of the emission control signal. In this case, the bright-
ness of the display region 100 is not additionally limited.
The brightness of the display region 100 is limited in the
same manner with respect to the other mode values.

[0070] FIG. 8A illustrates a second embodiment of the
second look up table illustrated in FIG. 5. At this time, the
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contents stored in the second look up table 423 may vary in
accordance with the resolution and size of the display region
100.

[0071] Referring to FIG. 8A, the second look up table 423
stores the change values Wd corresponding to the mode
values received from the second controller 422. In this
example, the change values Wd are obtained by expressing
the widths of the emission control signals EMI to be changed
in the ratio to the first widths EW1 of the emission control
signal. Because the change values Wd are set to limit the
brightness of the display region 100, the change values Wd
are decimal values no more than 1. Because the second
widths EW2 of the emission control signal generated by the
second controller 422 are obtained by multiplying the first
widths EW1 of the emission control signal by the change
values Wd, the second widths EW2 of the emission control
signal become smaller as the change values Wd become
smaller. Therefore, the change values Wd are set to be small
when the mode values are small (that is, when the intensities
of the peripheral light are small) and are set to be large when
the mode values are large (that is, when the intensities of the
peripheral light are large). When the mode values are at least
one value including the maximum value, the change value
Wd is set as 1 so that the brightness is not limited.

[0072] When the mode value is set as 3 that is the
maximum value, the change value Wd is set as 1 so that the
brightness of the display region 100 is not limited. In the
case where the mode values are at least one value including
the maximum value as described above, the first widths
EW1 of the emission control signal are not reduced so that
contrast improves. Therefore, it is possible to display images
with improved contrast even when the intensities of the
peripheral light are large.

[0073] When the mode values are set to be no more than
2, the change values Wd are gradually reduced as the mode
values are reduced. Therefore, the second widths EW?2 of the
emission control signal generated by the second controller
422 are gradually reduced. In the case where the mode
values are smaller than at least one value including the
maximum value as described above, when the second widths
EW?2 of the emission control signal are reduced, the bright-
ness is reduced so that it is possible to maintain power
consumption within a certain range. Because the mode
values become smaller as the intensities of the peripheral
light become smaller, the ratio for limiting the brightness
increases.

[0074] FIG. 8B illustrates waveforms that describe a
method of controlling the widths of the emission control
signals in accordance with the second look up table illus-
trated in FIG. 8A.

[0075] Referring to FIG. 8B, the second widths EW2 of
the emission control signal is obtained by multiplying the
first widths EW1 of the emission control signal by the
change value Wd. Because the change value Wd is a decimal
value no more than 1, the second widths EW2 of the
emission control signal is set to be smaller than or equal to
the first widths EW1 of the emission control signal. For
convenience sake, it is assumed that the mode value corre-
sponding to the intensity of the peripheral light is 0 and that
the first widths EW1 of the emission control signal are 320
periods of the horizontal synchronizing signal Hsync. In this
example, because the change value Wd when the mode
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value is 0 is 0.7, the second widths EW2 of the emission
control signal is set as 224 periods of the horizontal syn-
chronizing signal Hsync, which is obtained by multiplying
0.7 by the 320 periods of the horizontal synchronizing signal
Hsync that is the first widths EW1 of the emission control
signal. Therefore, the widths of the emission control signals
EMI may be limited by the first brightness limiter 410 and
may be additionally reduced by the second brightness limiter
420. Therefore, the brightness of the display region 100 is
additionally reduced.

[0076] When the mode value is 3, because the change
value Wd is 1, the second widths EW2 of the emission
control signal is set to be equal to the first widths EW1 of the
emission control signal. In this example, the brightness of
the display region 100 is not additionally limited. The
brightness of the display region 100 may be limited in the
same manner with respect to the other mode values.

[0077] The pixel 110 of the organic light emitting display
according to the present invention may have the structure
illustrated in FIG. 9. Referring to FIG. 9, the conduction
type of the third transistor M3 that is turned on by the
emission control signal EMI may be the same as the con-
duction type of the first and second transistors M1 and M2.
For example, the first, second, and third transistors M1, M2,
and M3 may be PMOS. In this example, the operation
processes illustrated in FIG. 10 are the same as the operation
processes of the pixel 110 illustrated in FIGS. 3, 4A, and 4B
except that the OLED emits light in the periods where the
emission control signals EMI are not applied. Therefore,
detailed description thereof will be omitted.

[0078] According to the embodiments of the organic light
emitting display of the present invention and the method of
driving the same, when the number of pixels that display
high grayscales values is large in the display region, the
brightness is limited so that power consumption is limited to
no more than a predetermined value. When the intensities of
the peripheral light on the display region are small, the
brightness is additionally limited to further reduce power
consumption. In this example, because the brightness is
limited, it is possible to prevent the eyes of a user from
becoming tired. When the number of pixels that display high
grayscale values is small in the display region, the brightness
is not limited so that it is possible to improve the contrast of
the display region. When the intensities of the peripheral
light on the display region are large, the brightness is not
additionally limited so that contrast improves. Therefore, it
is possible to display images with contrast improved.

[0079] Although embodiments of the present invention
have been shown and described, it would be appreciated by
those skilled in the art that changes might be made in the
embodiments without departing from the principles and
spirit of the invention, the scope of which is defined in the
claims and their equivalents.

What is claimed is:
1. An organic light emitting display comprising:

a data driver for supplying data signals to data lines;

a scan driver for sequentially supplying scan signals to
scan lines and sequentially supplying emission control
signals to emission control lines;
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a display region including a plurality of pixels adapted to
receive the data signals, the scan signals and the
emission control signals to display images; and

a brightness controller for controlling a brightness of the
display region, the brightness controller controls the
brightness of the display region in response to data of
one frame and intensities of peripheral light, the bright-
ness controller includes a first brightness limiter for
generating first widths of an emission control signal in
accordance with a magnitude of the data of one frame,
a second brightness limiter for controlling the first
widths of the emission control signal in accordance
with the intensities of the peripheral light, the second
brightness limiter to generate second widths of the
emission control signal, and a brightness control signal
generator receiving the second widths of the emission
control signal from the second brightness limiter, the
brightness control signal generator adapted to generate
brightness control signals and to transmit the brightness
control signals to the scan driver.

2. The organic light emitting display as claimed in claim

1, wherein the first brightness limiter comprises:

a data summing unit for summing the data of one frame
to generate sum data and to transmit at least two bit
values including an uppermost bit of the sum data to a
first controller as control data; and

a first look up table for storing the first widths of the
emission control signal corresponding to values of the
control data,

wherein the first controller extracts the first widths of the
emission control signal corresponding to the values of
the control data from the first look up table to transmit
the first widths of the emission control signal to the
second brightness limiter.
3. The organic light emitting display as claimed in claim
2, wherein the first widths of the emission control signal
stored in the first look up table are defined so that the
brightness of the display region is reduced as the values of
the control data increase.
4. The organic light emitting display as claimed in claim
3, wherein the first widths of the emission control signal
stored in the first look up table is reduced as the values of the
control data increase.
5. The organic light emitting display as claimed in claim
4, wherein when the control data have at least one value
including a minimum value, the first widths of the emission
control signal stored in the first look up table are maintained
uniform.
6. The organic light emitting display as claimed in claim
1, wherein the second brightness limiter comprises:

a photo sensor for sensing the intensities of the peripheral
light, the photo sensor to transmit one of at least two
mode values that have been previously defined to a
second controller; and

a second look up table for storing change values corre-
sponding to mode values, wherein the second controller
extracts the change values corresponding to the mode
values from the second look up table and generates the
second widths of the emission control signal using the
first widths of the emission control signal and the
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change values to transmit the second widths of the
emission control signal to the brightness control signal
generator.

7. The organic light emitting display as claimed in claim
6, wherein the second look up table stores a predetermined
width as the change value.

8. The organic light emitting display as claimed in claim
7, wherein the second controller subtracts the change values
from the first widths of the emission control signal to
generate the second widths of the emission control signal.

9. The organic light emitting display as claimed in claim
7, wherein the change values stored in the second look up
table are defined so that the brightness of the display region
is reduced if the intensities of the peripheral light are small.

10. The organic light emitting display as claimed in claim
9, wherein if a mode value is established at a maximum
intensity of peripheral light, the brightness of the display
region is not reduced.

11. The organic light emitting display as claimed in claim
6, wherein the second look up table stores a decimal value
no more than 1 as a change value.

12. The organic light emitting display as claimed in claim
11, wherein the second controller multiplies the first widths
of the emission control signal by the change value to
generate the second widths of the emission control signal.

13. The organic light emitting display as claimed in claim
11, wherein the change values stored in the second look up
table are defined so that the brightness of the display region
is reduced if the intensities of the peripheral light are small.

14. The organic light emitting display as claimed in claim
13, wherein if the mode value is established at a maximum
intensity of peripheral light, the brightness of the display
region is not reduced.

15. The organic light emitting display as claimed in claim
1, wherein the scan driver controls widths of emission
control signals via the brightness control signals.

16. A method of driving an organic light emitting display,
the method comprising:

summing input data to generate sum data;

generating first widths of an emission control signal in
accordance with a magnitude of the sum data;

controlling the first widths of the emission control signal
in accordance with intensities of peripheral light to
generate second widths of the emission control signal,

generating brightness control signals corresponding to the
second widths of the emission control signal; and

controlling the brightness of a display region in response
to the brightness control signals.
17. The method as claimed in claim 16, wherein data input
in one frame are summed to generate sum data.
18. The method as claimed in claim 17, further compris-
ing:
extracting at least two bit values including an uppermost

bit of the sum data as control data; and

extracting the first widths of the emission control signal
from a first look up table in response to values of the
control data.
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19. The method as claimed in claim 18, further compris-
ing:

controlling the first widths of the emission control signal
stored in the first look up table so that the brightness of
the display region is reduce if the values of the control
data increase.

20. The method as claimed in claim 19, wherein the first
widths of the emission control signal are reduced if the
values of the control data increase.

21. The method as claimed in claim 20, wherein when the
control data have are a minimum value, the brightness of the
display region is not limited.

22. The method as claimed in claim 18, further compris-
ing:

setting at least two modes in accordance with the inten-
sities of the peripheral light;

sensing the intensities of the peripheral light to extract the
change values corresponding to the mode values from
a second look up table; and

generating the second widths of the emission control
signal using the first widths of the emission control
signal and the change values.
23. The method as claimed in claim 22, further compris-
ing:

controlling the change values stored in the second look up
table so that the brightness of the display region is
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reduced as the intensities of the peripheral light are
reduced.

24. The method as claimed in claim 23, wherein when the
intensities of the peripheral light are no less than a prede-
termined intensity, the change values stored in the second
look up table are controlled so that the brightness of the
display region is not reduced.

25. The method as claimed in claim 24, further compris-
ing:

subtracting the change values from the first widths of the
emission control signal to generate the second widths
of the emission control signal.
26. The method as claimed in claim 24, further compris-
ing:

multiplying the first widths of the emission control signal
by the change values to generate the second widths of
the emission control signal.
27. The method as claimed in claim 16, further compris-
ing:

generating the emission control signals having the second
widths of the emission control signal in response to the
brightness control signals to control the emission times
of the pixels by the widths of the emission control
signals.



patsnap

LT RIBER(F) BNEXRERBERERS
[F(2E)F US20060244387A1 [ (r&)B 2006-11-02
HiES US11/404483 RiFH 2006-04-13
FRIEBFE(EFMB)AGE) PARK YOUNGJ
ZENS
i (R R AGR) PARK YOUNGJ
NG
LA RFERB)AGE) PARK YOUNGJ
N E
[FRIZ B A PARK YOUNG JONG
LEE JAE SUNG
KREBA PARK, YOUNG JONG
LEE, JAE SUNG
IPCH %S G09G3/10
CPCH %S G09G3/2014 G09G3/3233 G09G2360/144 G09G2310/0251 G09G2300/0814 A47D9/02 A47D15/00
£ 5 1020050035772 2005-04-28 KR
H T SCEk US7768486
S\EBEEE Espacenet USPTO
;ﬁg(]‘;) ELVddI
—REHLE RIS | ELALNE N R T B K R T A T A S 1 3 R o
E. BNEXEREEE  HEEaN , BTORELREEREESS;H {I} _Elr} _EII:F_., 1o
HIRZNES , A TR ERELREEREES URIAF b @ &5 6% Mt '
REEFEEES . ERXE , @FEATERMR A SHRELNEZ MG 2
%, BTETRGHNREES  AHEESNASTEHESURA T4 D%NR M2 {I} {I;" [:]
ERXKENEENTERGISE, TERGISENT—MABENED L : : R I A iR
HREERZHERRKENRE, ZRSERENE  WETRALXNEE Sn ) . i
PHERRENAE  HREETRANX LE, Bin -EI;I- -EI;l- -EI} |
T B oa [ DATA DRIVER [~200

400



https://share-analytics.zhihuiya.com/view/3127c260-dfc2-4d98-ab15-35307dc2421c
https://worldwide.espacenet.com/patent/search/family/037195331/publication/US2006244387A1?q=US2006244387A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220060244387%22.PGNR.&OS=DN/20060244387&RS=DN/20060244387

