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67 ABSTRACT

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 dis-
play 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 sig-
nals 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 brightness of the
display region. The brightness controller controls the bright-
ness 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 peripheral 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

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

1. Field of the Invention

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 brightness in
response to the intensities of peripheral light and a method of
driving the same.

2. Discussion of Related Art

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 electrodes, cath-
ode 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 semiconductor unlike the
OLED.

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

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

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 ofthe pixels 11 receives a scan signal, a data
signal, the first power source ELVdd, and the second power
source ELVss to display an image.

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 trans-
mitted to the pixels 11.

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.

According to the conventional organic light emitting dis-
play 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. Therefore, power
consumption increases. Also, in the conventional organic
light emitting display, because the brightness of the display
region 10 is set regardless of the intensities of peripheral light,
light is emitted with higher brightness than required. There-
fore, the power consumption of the organic light emitting
display increases.
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The above information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the invention, and therefore it may contain infor-
mation that does not form the prior art that is already known
in this country to a person of ordinary skill in the art.

SUMMARY

Accordingly, embodiments of the present invention pro-
vide an organic light emitting display capable of reducing
power consumption and of controlling brightness in response
to the intensities of peripheral light and a method of driving
the same.

In one embodiment of the present invention, there is pro-
vided 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 sequen-
tially 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 con-
trolling 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 intensities of periph-
eral light.

The brightness controller may include a first brightness
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 con-
trol signals to the scan driver. The first brightness 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 cor-
responding 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.

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 con-
troller may extract the change values corresponding to the
mode values from the second look up table 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
ofthe display region is reduced if the intensities of the periph-
eral light are small.

In a second embodiment of the present invention, there is
provided a method of driving an organic light emitting dis-
play. The method includes summing input data to generate
sum data, generating the first widths of a emission control
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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 peripheral light to generate
the second widths of an 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 sig-
nals.

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 intensi-
ties of the peripheral light are reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other features of the embodiments of the
invention will become apparent and more readily appreciated
from the following description of the embodiments of the
invention, taken in conjunction with the accompanying draw-
ings.

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

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

FIG. 3 illustrates an example of a pixel illustrated in FIG. 2.

FIG. 4A illustrates waveforms that describe a method of
driving the pixel illustrated in FIG. 3.

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

FIG. S illustrates an embodiment of the brightness control-
ler illustrated in FIG. 2.

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

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

FIG. 7B illustrates waveforms that describe a method of
controlling the widths of emission control signals in accor-
dance with the second look up table illustrated in FIG. 7A.

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

FIG. 8B illustrates waveforms that describe a method of
controlling the widths of emission control signals in accor-
dance with the second look up table illustrated in FIG. 8A.

FIG. 9 illustrates another example of the pixel illustrated in
FIG. 2.

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

DETAILED DESCRIPTION

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 embodi-
ment of the present invention includes a display region 100, a
data driver 200, a scan driver 300 and a brightness controller
400.

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.
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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 synchro-
nization with scan signals to be transmitted to the pixels 110.

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.

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 controller 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 bright-
ness 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 control-
ling a value, setting or attribute.

The brightness controller 400 limits the widths of the emis-
sion 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 periph-
eral 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 pos-
sible to prevent the eyes of a user from getting tired when the
user watches a screen for a long time.

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 inten-
sities of the peripheral light are large so that it is possible to
improve the contrast of the display region 100.

FIG. 3 illustrates an example of the pixel illustrated 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.

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
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M2, a third transistor M3, a storage capacitor Cst and an
organic light emitting diode OLED.

A first electrode of the first transistor M1 is connected 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 capacitor 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.

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 con-
nected to the second electrode of the third transistor 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.

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 tran-
sistor M3 is connected to the anode electrode of the OLED.
The third transistor M3 is turned on when the emission con-
trol 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.

FIGS. 4A and 4B illustrate waveforms that describe a
method of driving the pixel illustrated in FIG. 3. The bright-
ness controller 400 controls brightness using the widths of the
emission control signals EMI. That is, the brightness control-
ler 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 emis-
sion 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 transistor
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.
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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 transistor 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 emis-
sion 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 predetermined 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 hori-
zontal synchronizing signal Hsync.

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

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

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 (hereinafter, referred to as
control data) including the uppermost bit of the sum data to
the first controller 412. In one example embodiment, the
values ofthe 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 predetermined brightness are included.

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 bright-
ness in accordance with the value of the sum of the data input
forone frame 1F, the first controller 412 performs the function
of auto brightness limit (ABL).

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.

The second brightness limiter 420 includes a photo sensor
421, a second controller 422, and a second look up table 423.

The photo sensor 421 senses the intensities of the periph-
eral 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 control-
ler 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.
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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 peripheral light are large.

The second controller 422 extracts change values Wd from
the second look up table 423 using the mode values received
from the photo sensor 421. The second controller 422 gener-
ates 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 sec-
ond 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
EW?2 of the emission control signal. Therefore, 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 emis-
sion control signals EMI, which is to be reduced, may be
stored in the second look up table 423 as the change values
wd.

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 embodiment, 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 EW2 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 peripheral light, the second controller
422 can perform an auto brightness control (ABC) function.

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.

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 emis-
sion 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 bright-
ness control signals generates the emission control signals
EMI having the widths determined in accordance with the
brightness control signals. Therefore, the brightness of the
display region 100 is limited.

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.

Referring to FIG. 6, the first widths EW1 of the emission
control signal corresponding to the values of the 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 ofthe control data
get larger so that power consumption can be limited within a
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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.

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. Therefore, it is possible to
display images with improved contrast.

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 bright-
ness increases.

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 emit-
ting display are still images. For example, in the case of still
images, the ratio for maximally limiting the brightness may
be 50%.

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

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 emis-
sion control signals EMI that are to be reduced as values
corresponding to the periods of the horizontal synchronizing
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.

When the mode value is set as 3 that is the maximum value,
the change value Wd is set as 0 so that the brightness is not
limited. When the mode values are at least one value includ-
ing 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.

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
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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.

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 illustrated in FIG.
TA.

Referring to FIG. 7B, the second widths EW2 of the emis-
sion 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
Hsyne, the second widths EW2 of the emission control signal
is set as 290 periods of the horizontal synchronizing signal
Hsync obtained by subtracting the 30 periods of the horizon-
tal 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
EW?2 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 trans-
mitted to the brightness control signal generator 430. The
brightness control signal generator 430 generates the bright-
ness control signals corresponding to the second widths EW2
of the emission control signal to transmit the brightness con-
trol 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.

Inone example, when the mode valueis 3, since the change
value Wd is 0, the second widths EW?2 of the emission control
signal are set to be equal to the first widths EW1 of the
emission control signal. In this case, the brightness 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.

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

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
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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.

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.

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 EW2 of the emis-
sion 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 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 become smaller as the
intensities of the peripheral light become smaller, the ratio for
limiting the brightness increases.

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 illustrated in FIG.
8A.

Referring to FIG. 8B, the second widths EW2 of the emis-
sion 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 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, because the
change value Wd when the mode value is 0 is 0.7, the second
widths EW2 of the emission control signal is set as 224
periods of the horizontal synchronizing 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.

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.

The pixel 110 of the organic light emitting display accord-
ing 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 conduction 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 omit-
ted.

According to the embodiments of the organic light emit-
ting display of the present invention and the method of driving
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the same, when the number of pixels that display high gray-
scales 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 addi-
tionally 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 con-
trast improves. Therefore, it is possible to display images with
contrast improved.

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 inven-
tion, 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;

ascandriver for sequentially supplying scan signals to scan
lines and sequentially supplying emission control sig-
nals to emission control lines;

a display region including a plurality of pixels adapted to
receive the data signals, the scan signals and the emis-
sion 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 receiv-
ing the second widths of the emission control signal
from the second brightness limiter, the brightness con-
trol signal generator adapted to generate brightness con-
trol 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
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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 are 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 includ-
ing 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 sec-
ond controller; and

a second look up table for storing change values corre-
sponding to the 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 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.

* * * Ed *
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