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FIG.2A
RELATED ART
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FIG.2B
RELATED ART
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ORGANIC LIGHT EMITTING DIODE DISPLAY
DEVICE AND DRIVING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. P2006-060774 in Korea on Jun. 30,
2006, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an organic light
emitting diode display device, and more particularly to an
organic light emitting diode display device that is adaptive
for changing a gamma reference voltage step by step in
accordance with an image brightness of a current frame, and
a driving method thereof.

[0004] 2. Description of the Related Art

[0005] Recently, there have been developed various flat
panel display devices reduced in weight and bulk that is
capable of eliminating disadvantages of a cathode ray tube.
Such flat panel display devices include a liquid crystal
display (hereinafter, referred to as “LCD”), a field emission
display (hereinafter, referred to as “FED”), a plasma display
panel (hereinafter, referred to as “PDP”), and an electro-
luminescence (hereinafter, referred to as “EL) display
device, etc.

[0006] TheEL display device among the flat panel display
devices is a self-luminous device which radiates a fluores-
cent material by a re-combination of an electron and a hole.
The EL display device is largely classified into an inorganic
EL display device which uses an inorganic compound and an
organic EL display device which uses an organic compound
depending upon the fluorescent material. Since such an EL
display device has been highlighted as a post-generation
display owing to its advantage of a low voltage driving, a
self-luminous, a thin profile, a wide viewing angle, a fast
response speed, and a high contrast, etc.

[0007] The organic EL display device is comprised of an
electron injection layer, an electron transport layer, a light
emitting layer, a hole transport layer, and a hole injection
layer. Herein, the electron injection layer is disposed
between a cathode and an anode. In the organic EL display
device, if a predetermined voltage is applied between an
anode and a cathode, an electron which is generated from a
cathode moves toward a light emitting layer via the electron
injection layer and the electron transport layer, and a hole
which is generated from an anode moves toward a light
emitting layer via the hole injection layer and the hole
transport layer. Thus, an electron and a hole which are
supplied from the electron transport layer and the hole
transport layer are re-combined to generate a light in the
organic light emitting layer.

[0008] A circuit configuration of each pixel which is
formed at an organic light emitting diode display device of
the related art using an organic EL will be described with
reference to FIG. 1.

[0009] FIG. 1 is an equivalent circuit diagram showing a
pixel which is included in an organic light emitting diode
display device of the related art.

1. Field of the Invention

[0010] Referring to FIG. 1, each pixel of the organic light
emitting diode display device includes a switch transistor
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S_TR1, a storage capacitor Cst, an organic light emitting
diode OLED, and a driving transistor D_TR1. Herein, The
switch transistor S_TR1 is turned-on by a scanning pulse
which is supplied via a gate line GL to switch a data voltage
which is supplied via a data line DL. The storage capacitor
Cst charges a data voltage which is supplied via the switch
transistor S_TR1. The organic light emitting diode OLED is
turned-on by a driving current which is supplied from a
power terminal to which a high potential power voltage
VDD is applied to be radiated. The driving transistor D_TR1
is turned-on by a data voltage which is supplied via the
switch transistor S_TR1 or a charged voltage of the storage
capacitor Cst to drive the organic light emitting diode
OLED.

[0011] The switch transistor S_TR1 is a NMOS transistor
having a gate electrode, a drain electrode, and a source
electrode. Herein, the gate electrode is connected to the gate
line GL. The drain electrode is connected to the data line DL.
The source electrode is commonly connected to the storage
capacitor Cst and the gate electrode of the driving transistor
D_TR1. The switch transistor S_TR1 is turned-on by a
scanning pulse which is supplied via the gate line GL to
supply a data voltage which is supplied via the data line DL
to the storage capacitor Cst and the driving transistor
D_TR1.

[0012] One side of the storage capacitor Cst is commonly
connected to the switch transistor S_TR1 and a gate elec-
trode of the driving transistor D_TR1, and the other side of
the storage capacitor Cst is connected to a ground. The
storage capacitor Cst is charged by a data voltage which is
supplied via the switch transistor S_TR1. The storage
capacitor Cst discharges a discharge voltage thereof to hold
a gate voltage of the driving transistor D_TR1 from a point
that a data voltage, which is supplied via the switch tran-
sistor S_TR1, is not applied to a gate electrode of the driving
transistor D_TR1. Accordingly, although a data voltage
which is supplied via the switch transistor S_TR1 is not
supplied, the driving transistor D_TR1 is maintained as a
turned-on state by a discharge voltage of the storage capaci-
tor Cst for a holding period when is hold by the storage
capacitor Cst. Herein, a point that a data voltage, which is
supplied via the switch transistor S_TR1, is not applied to a
gate electrode of the driving transistor D_TR1 is a point that
a gate voltage of the driving transistor D_TRI1 is dropped.

[0013] The organic light emitting diode OLED has an
anode and a cathode. In this case, the anode is connected to
a power terminal to which a high potential power voltage
VDD is applied. The cathode is connected to a drain
electrode of the driving transistor D_TR1.

[0014] The driving transistor D_TR1 is a NMOS transistor
having a gate electrode, a drain electrode, and a source
electrode. Herein, the gate electrode is commonly connected
to a source electrode of the switch transistor S_TR1 and the
switch transistor S_TR1. The drain electrode is connected to
a cathode of the organic light emitting diode OLED. The
source electrode is connected to a ground. The driving
transistor D_TR1 is turned-on by a data voltage which is
supplied to a gate electrode via the switch transistor S_TR1
or a discharge voltage of the switch transistor S-TR1 which
is supplied to a gate electrode to switch a driving current
which is flowed into the organic light emitting diode OLED
to a ground. Thus, the organic light emitting diode OLED is
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radiated by a driving current which is generated by a high
potential power voltage VDD.

[0015] The organic light emitting diode display device of
the related art, which includes the pixels that have the
above-mentioned equivalent circuit, analyzes an image data
of a current frame which is inputted from a system to drive
the organic light emitting diode OLED and the driving
transistor D_TR1 in accordance with brightness of an image
as follows.

[0016] Referring to FIG. 2A, if an image of a current
frame, which is inputted from a system, is a dark color or is
partially a dark color, the organic light emitting diode device
of the related art drives the organic light emitting diode
OLED and the driving transistor D_TR1 in order to generate
a predetermined peak brightness. Thus, the organic light
emitting diode device of the related art has a problem in that
the organic light emitting diode OLED and the driving
transistor D_TR1 thereof are damaged.

[0017] Furthermore, referring to FIG. 2B, if an image of a
current frame, which is inputted from a system, is bright
color, the organic light emitting diode device of the related
art drives the organic light emitting diode OLED and the
driving transistor D_TR1 in order to generate a predeter-
mined minimum brightness. Thus, the organic light emitting
diode device of the related art has a problem in that the
organic light emitting diode OLED and the driving transistor
D_TR1 thereof are damaged.

SUMMARY OF THE INVENTION

[0018] The present invention is to solve the above-men-
tioned problem. Accordingly, it is an object of the present
invention to provide an organic light emitting diode display
device that is adaptive for changing a gamma reference
voltage step by step in accordance with an image brightness
of a current frame, and a driving method thereof.

[0019] Tt is another object of the present invention to
provide an organic light emitting diode display device that
is adaptive for changing a gamma reference voltage step by
step in accordance with an image brightness of a current
frame to reduce damage with which the organic light emit-
ting diode and the driving transistor thereof are applied, and
a driving method thereof.

[0020] In order to achieve these and other objects of the
invention, an organic light emitting diode display device
according to an embodiment of the present invention com-
prises a brightness detector that calculates a maximum
brightness value of each pixel using inputted image data of
current frame; an adder that adds all maximum brightness
values of each pixel which are detected by the brightness
detector; an average value calculator that calculates an
average brightness value of a current frame using an added
value of maximum brightness values which are added by the
adder; a gamma weight calculator that calculates a gamma
reference voltage weight which is set to correspond to the
calculated average brightness value among predetermined
gamma reference voltage weights; and a gamma reference
voltage generator that changes a gamma reference voltage
step by step in accordance with a gamma reference voltage
weight which is calculated by the gamma weight calculator.

[0021] In the organic light emitting diode display device,
the brightness detector analyzes gray scale levels of the

Jan. 10, 2008

inputted image data of a current image for each pixel, and
then detects brightness values of each pixel using analyzed
gray scale levels of image data.

[0022] In the organic light emitting diode display device,
the brightness detector calculates a maximum brightness
value of each pixel among detected brightness values of
each pixel to output it to the adder.

[0023] In the organic light emitting diode display device,
the average value calculator divides an added value of the
maximum brightness values by a predetermined resolution
to calculate the share as an average brightness value of a
current frame, thereby outputting it to the gamma weight
calculator.

[0024] In the organic light emitting diode display device,
the gamma weight calculator stores a predetermined look-up
table where a gamma reference voltage weight, which
maintains a gamma reference voltage, gamma reference
voltage weights having gamma reference voltages, which
are increased step by step, and gamma reference voltage
weights having gamma reference voltages, which are
decreased step by step, are set.

[0025] In the organic light emitting diode display device,
the gamma weight calculator compares the calculated aver-
age brightness value of a current frame with a predetermined
reference brightness value to calculate a gamma reference
voltage weight, which is set to the predetermined look-up
table, in accordance with the compared result, thereby
supplying it to the gamma reference voltage generator.

[0026] In the organic light emitting diode display device,
if the calculated average brightness value of a current frame
is the same as the predetermined reference brightness value,
the gamma weight calculator calculates the gamma refer-
ence voltage weight, which maintains a gamma reference
voltage, from the predetermined look-up table.

[0027] In the organic light emitting diode display device,
the gamma reference voltage generator maintains a level of
a gamma reference voltage, which is being supplied at the
present time, in accordance with the gamma reference
voltage weight which maintains a gamma reference voltage.

[0028] In the organic light emitting diode display device,
if the calculated average brightness value of a current frame
is higher than the predetermined reference brightness value,
the gamma weight calculator calculates a gamma reference
voltage weight, which is set to correspond to the calculated
average brightness value among the gamma reference volt-
age weights having the gamma reference voltages which are
decreased step by step, from the predetermined look-up
table.

[0029] In the organic light emitting diode display device,
the gamma reference voltage generator decreases a gamma
reference voltage., which is supplied in accordance with a
gamma reference voltage weight which is calculated by the
gamma weight calculator among the gamma reference volt-
age weights having the gamma reference voltages which are
decreased step by step, step by step.

[0030] In the organic light emitting diode display device,
if the calculated average brightness value of a current frame
is lower than the predetermined reference brightness value,
the gamma weight calculator calculates a gamma reference
voltage weight, which is set to correspond to the calculated
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average brightness value among the gamma reference volt-
age weights having the gamma reference voltages which are
increased step by step, from the predetermined look-up
table.

[0031] In the organic light emitting diode display device,
the gamma reference voltage generator increases a gamma
reference voltage, which is supplied in accordance with a
gamma reference voltage weight which is calculated by the
gamma weight calculator among the gamma reference volt-
age weights having the gamma reference voltages which are
increased step by step, step by step.

[0032] The organic light emitting diode display device
further comprising a data driver that converts an analog data
voltage step by step proportional to a gamma reference
voltage, which is changed step by step and supplied from the
gamma reference voltage generator, to supply it to data lines
on a display panel, and wherein the brightness detector, the
adder, the average value calculator and the gamma weight
calculator are incorporated into a timing controller for
controlling a driving timing of the data driver.

[0033] A method of driving an organic light emitting diode
display device of the present invention comprises calculat-
ing a maximum brightness value of each pixel using inputted
image data of a current frame; adding the calculated all
maximum brightness values of each pixel to calculate an
added value of maximum brightness values of each pixel;
calculating an average brightness value of a current frame
using an added value of the maximum brightness values;
calculating a gamma reference voltage weight which is set
to correspond to the calculated average brightness value
among determined gamma reference voltage weights; and
changing a gamma reference voltage step by step in accor-
dance with the calculated gamma reference voltage weight.

[0034] 1Inthe method, the step of calculating the maximum
brightness value analyzes gray scale levels of the inputted
image data of a current image for each pixel, and then
detects brightness values of each pixel using analyzed gray
scale levels of image data.

[0035] 1Inthe method, the step of calculating the maximum
brightness value calculates a maximum brightness value of
each pixel among the detected brightness values of each
pixel.

[0036] In the method, the step of calculating the average
brightness value divides an added value of the maximum
brightness values by a predetermined resolution to output
the share as an average brightness value of a current frame.

[0037] In the method, the step of calculating the gamma
weight calculates a gamma reference voltage weight from a
predetermined look-up table where a gamma reference volt-
age weight, which maintains a gamma reference voltage,
gamma reference voltage weights having gamma reference
voltages, which are increased step by step, and gamma
reference voltage weights having gamma reference voltages,
which are decreased step by step, are set.

[0038] In the method, the step of calculating the gamma
weight compares the calculated average brightness value of
a current frame with a predetermined reference brightness
value to calculate a gamma reference voltage weight, which
is set to the predetermined look-up table, in accordance with
the compared result.
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[0039] In the method, if the calculated average brightness
value of a current frame is the same as the predetermined
reference brightness value, the step of calculating the
gamma weight calculates the gamma reference voltage
weight, which maintains a gamma reference voltage, from
the predetermined look-up table.

[0040] In the method, the step of generating the gamma
reference voltage maintains a level of a gamma reference
voltage, which is being supplied at the present time, in
accordance with the gamma reference voltage weight which
maintains a gamma reference voltage.

[0041] In the method, if the calculated average brightness
value of a current frame is higher than the predetermined
reference brightness value, the step of calculating the
gamma weight calculates a gamma reference voltage
weight, which is set to correspond to the calculated average
brightness value among the gamma reference voltage
weights having the gamma reference voltages which are
decreased step by step, from the predetermined look-up
table.

[0042] Inthe method, the step of gamma reference voltage
decreases a gamma reference voltage, which is supplied in
accordance with a calculated gamma reference voltage
weight among the gamma reference voltage weights having
the gamma reference voltages which are decreased step by
step, step by step.

[0043] 1In the method, if the calculated average brightness
value of a current frame is lower than the predetermined
reference brightness value, the step of calculating the
gamma weight calculates a gamma reference voltage
weight, which is set to correspond to the calculated average
brightness value among the gamma reference voltage
weights having the gamma reference voltages which are
increased step by step, from the predetermined look-up
table.

[0044] 1In the method, the step of generating the gamma
reference voltage increases a gamma reference voltage,
which is supplied in accordance with a calculated gamma
reference voltage weight among the gamma reference volt-
age weights having the gamma reference voltages which are
increased step by step, step by step.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0046] FIG. 1 is an equivalent circuit diagram showing a
pixel which is included in an organic light emitting diode
display device of the related art;

[0047] FIG. 2A and FIG. 2B are diagrams showing a
characteristics of an image which is displayed at the organic
light emitting diode display device of the related art;

[0048] FIG. 3 is a diagram showing a configuration of an
organic light emitting diode display device according to an
embodiment of the present invention;

[0049] FIG. 4A and FIG. 4B are diagrams showing a
characteristics of a driving of the organic light emitting
diode display device according to the present invention; and
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[0050] FIG. 51s a configuration of the timing controller in
FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0051] Hereinafter, the preferred embodiments of the
present invention will be described in detail with reference
to the accompanying drawings.

[0052] FIG. 3 is a diagram showing a configuration of an
organic light emitting diode display device according to an
embodiment of the present invention.

[0053] Referring to FIG. 3, an organic light emitting diode
display device 100 of the present invention includes a
display panel 110, a timing controller 120, a gamma refer-
ence voltage generator 130, a data driver 140, and a gate
driver 150. Herein, the timing controller 120 controls a
driving timing of an image data of an inputted current frame
which is inputted from a system and, at the same time
controls a change of a gamma reference voltage in accor-
dance with an image brightness of a current frame. The
gamma reference voltage generator 130 changes a gamma
reference voltage step by step in accordance with a gamma
reference voltage weight, which is outputted from the timing
controller 120, and supplies it. The data driver 140 converts
a digital data, which is outputted from the timing controller
120, into an analog data voltage step by step to supply it to
aplurality of data lines DL1 to DLm on the basis of a gamma
reference voltage, which is changed step by step and sup-
plied from the gamma reference voltage generator 130, in
accordance with a data driving control signal DDC from the
timing controller 120. The gate driver 150 sequentially
supplies a scanning pulse to the gate lines GL1 to GLn in
accordance with a gate driving control signal from the
timing controller 120.

[0054] A plurality of data lines DL1 to DLm and a
plurality of gate lines GL1 to GLn are perpendicularly
crossed each other at the display panel 110. A pixel including
an orgarnic light emitting diode is formed at a crossing part
thereof, and an equivalent circuit in FIG. 1 is formed at the
pixel.

[0055] The timing controller 120 receives an image data
from a system such as a TV set or a computer monitor, etc
to supply a digital data to the data driver 140 and, at the same
time control a driving of the digital data. To this end, the
timing controller 120 generates a data driving control signal
DCC and a gate driving control signal GDC using horizon-
tal/vertical synchronization signals H and V from a system
in response to a clock signal CLK from a system. The data
driving control signal DCC is supplied to the data driver
140, and the gate driving control signal GDC is supplied to
the gate driver 150. Herein, the data driving control signal
DDC includes a source shift clock SSC, a source start pulse
SSP, and a source output enable signal SOE, etc. The gate
driving control signal GDC includes a gate start pulse GSP
and a gate output enable signal GOE, etc.

[0056] Furthermore, the timing controller 120 detects
brightness values of each pixel using image data of an
inputted current frame and calculates maximum brightness
values of each pixel among detected brightness values. The
timing controller 120 adds all detected maximum brightness
values of each pixel, and then calculates an average bright-
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ness value of a current frame using the added value. The
timing controller 120 calculates a gamma reference voltage
weight, which is set to correspond to a calculated average
brightness value among predetermined gamma reference
voltage weights which are set to a predetermined look-up
table, to supply it to the gamma reference voltage generator
130. Herein, gamma reference voltage weights having
gamma reference voltages, which are increased step by step,
gamma reference voltage weights having gamma reference
voltages, which are decreased step by step, and gamma
reference voltage weights, which are not increased and
decreased, are set to a predetermined look-up table. For
example, one gamma reference voltage weight among pre-
determined gamma reference voltage weights is gamma
reference voltages 5.1V to 5.9V, which are increased from
5.1V 10 5.9V by 0.1V step by step. Furthermore, one gamma
reference voltage weight among predetermined gamma ref-
erence voltage weights is gamma reference voltages 7.9V to
7.1V, which are decreased from 7.9V to 7.1V by 0.1V step
by step.

[0057] If a gamma reference voltage weight is supplied
from the timing controller 120, the gamma reference voltage
generator 130 changes a gamma reference voltage with
which the data driver 140 is supplied step by step in
accordance with the gamma reference voltage weight.

[0058] For example, if an image of a current frame is a
bright image, the gamma reference voltage generator 130
decreases a high-level gamma reference voltage GV2 to a
low-level gamma reference voltage GV1 step by step in
accordance with a gamma reference voltage weight as
shown in FIG. 4A. In this case, brightness is decreased step
by step proportional to the step by step decreased gamma
reference voltage.

[0059] If an image of a current frame is a dark image, the
gamma reference voltage generator 130 increases a low-
level gamma reference voltage GV1 to a high-level gamma
reference voltage GV2 step by step in accordance with a
gamma reference voltage weight as shown in FIG. 4B. In
this case, brightness is increased step by step proportional to
the step by step increased gamma reference voltage.

[0060] The data driver 140 convetts a digital data from the
timing controller 120 into an analog data voltage to supply
it to the data lines DL1 to DLm in response to a data driving
control signal DDC which is supplied from the timing
controller 120. Herein, the data driver 140 increases or
decreases an analog data voltage, which is converted on the
basis of a gamma reference voltage which is changed step by
step and supplied from the gamma reference voltage gen-
erator 130, step by step to supply it to a plurality of data lines
DL1 to DLm.

[0061] For example, if a gamma reference voltage, which
1s supplied from the gamma reference voltage generator 130,
is increased step by step, the data driver 140 increases an
analog data voltage, which is converted in accordance with
the step by step increased gamma reference voltage, step by
step to supply it to a plurality of data lines DL1 to DLm.

[0062] For another example, if a gamma reference voltage,
which is supplied from the gamma reference voltage gen-
erator 130, is decreased step by step, the data driver 140
decreases an analog data voltage, which is converted in
accordance with the step by step decreased gamma reference
voltage, step by step to supply it to a plurality of data lines
DL1 to DLm.
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[0063] For another example, if a gamma reference voltage,
which is supplied from the gamma reference voltage gen-
erator 130, is not changed, the data driver 140 supplies an
analog data voltage, which is converted in accordance with
a constant gamma reference voltage, to a plurality of data
lines DL1 to DLm without a change of the analog data
voltage.

[0064] The gate driver 150 sequentially supplies a scan-
ning pulse to the gate lines GL1 to GLn in response to a gate
driving control signal GDC and a gate shift clock GSC
which are supplied from the timing controller 120.

[0065] FIG. 5 is a configuration of the timing controller in
FIG. 3.
[0066] Referring to FIG, 5, the timing controller 120

includes a brightness detector 121, an adder 122, an average
calculator 123, a gamma weight calculator 124, and a
gamma weight supply 125. Herein, the brightness detector
121 detects brightness values of each pixel using image data
of an inputted current frame and calculates maximum bright-
ness values of each pixel among detected brightness values.
The adder 122 adds all maximum brightness values of each
pixel which are detected by the brightness detector 121. The
average calculator 123 calculates a gamma reference voltage
weight which is set to correspond to a calculated average
brightness value among predetermined gamma reference
voltage weights. The gamma weight supply 125 supplies a
gamma reference voltage weight, which is calculated by the
gamma weight calculator 124, to the gamma reference
voltage generator 130.

[0067] The brightness detector 121 analyzes gray scale
levels of image data of a current frame, which is inputted
from a system, for each pixel, and then detects RGB
brightness values of each pixel using gray scale levels of
analyzed image data. Herein, if image data is RGB data, the
brightness detector 121 analyzes gray scale levels of RGB
data of each pixel, and then detects RGB brightness values
of each pixel using gray scale levels of analyzed RGB data.
In this way, if a brightness value is calculated, the brightness
detector 121 calculates a maximum brightness value among
RGB brightness values of each pixel to output a maximum
brightness value of each pixel to the adder 122.

[0068] The adder 122 adds all maximum brightness values
of each pixel, which are detected by the brightness detector
121, to output an added value of maximum brightness values
to the average value calculator 123.

[0069] The average value calculator 123 divides an added
value of maximum brightness values, which are inputted
from the adder 122, by a predetermined resolution to cal-
culate the share as an average brightness value of a current
frame, thereby outputting it to the gamma weight calculator
124. Herein, an average brightness value of a current frame
is an average brightness value of each pixel.

[0070] The gamma weight calculator 124 compares an
average brightness value of a current frame, which is cal-
culated by the average value calculator 123, with a prede-
termined reference brightness value to calculate a gamma
reference voltage weight, which is set to a predetermined
look-up table, in accordance with the compared result.

[0071] If the calculated average brightness value of a
current frame is the same as a predetermined reference
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brightness value, the gamma weight calculator 124 calcu-
lates a gamma reference voltage weight, which maintains a
current gamma reference voltage, from a predetermined
look-up table.

[0072] Ifa calculated average brightness value of a current
frame is higher than a predetermined reference brightness
value, the gamma weight calculator 124 calculates a gamma
reference voltage weight, which is set to correspond to an
average brightness value, which is calculated with reference
to gamma reference weights having gamma reference volt-
ages, which are decreased step by step among gamma
reference voltage weights which are set to a predetermined
look-up table. In this case, a calculated gamma reference
voltage weights are gamma reference voltages which are
decreased step by step, and are used for decreasing a gamma
reference voltage step by step in order to decrease brightness
step by step at a bright image. A gamma reference voltage
is decreased step by step at a bright image in accordance
with a gamma reference voltage weight, so that the present
invention can reduce damage with which the organic light
emitting diode and the driving transistor thereof are applied.

[0073] Ifacalculated average brightness value of a current
frame is lower than a predetermined reference brightness
value, the gamma weight calculator 124 calculates a gamma
reference voltage weight, which is set to correspond to an
average brightness value, which is calculated with reference
to gamma reference weights having gamma reference volt-
ages, which are increased step by step among gamma
reference voltage weights which are set to a predetermined
look-up table. In this case, a calculated gamma reference
voltage weights are gamma reference voltages which are
increased step by step, and are used for increasing a gamma
reference voltage step by step in order to increase brightness
step by step at a dark image. A gamma reference voltage is
increased step by step at a dark image in accordance with a
gamma reference voltage weight, so that the present inven-
tion can reduce damage with which the organic light emit-
ting diode and the driving transistor thereof are applied.

[0074] The gamma weight supply 125 supplies a gamma
reference voltage weight, which is calculated by the gamma
weight calculator 124, to the gamma reference voltage
generator 130.

[0075] As described above, the present invention changes
a gamma reference voltage step by step in accordance with
an image brightness of a current frame, which is inputted
from a system, to reduce damage with which the organic
light emitting diode and the driving transistor thereof are
applied.

[0076] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.
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What is claimed is:
1. An organic light emitting diode display device, com-
prising:

a brightness detector that calculates a maximum bright-
ness value of each pixel using inputted image data of
current frame;

an adder that adds all maximum brightness values of each
pixel which are detected by the brightness detector;

an average value calculator that calculates an average
brightness value of a current frame using an added
value of maximum brightness values which are added
by the adder;

a gamma weight calculator that calculates a gamma
reference voltage weight which is set to correspond to
the calculated average brightness value among prede-
termined gamma reference voltage weights; and

a gamma reference voltage generator that changes a
gamma reference voltage step by step in accordance
with a gamma reference voltage weight which is cal-
culated by the gamma weight calculator.

2. The organic light emitting diode display device accord-
ing to claim 1, wherein the brightness detector analyzes gray
scale levels of the inputted image data of a current image for
each pixel, and then detects brightness values of each pixel
using analyzed gray scale levels of image data.

3. The organic light emitting diode display device accord-
ing to claim 2, wherein the brightness detector calculates a
maximum brightness value of each pixel among detected
brightness values of each pixel to output it to the adder.

4. The organic light emitting diode display device accord-
ing to claim 1, wherein the average value calculator divides
an added value of the maximum brightness values by a
predetermined resolution to calculate the share as an average
brightness value of a current frame, thereby outputting it to
the gamma weight calculator.

5. The organic light emitting diode display device accord-
ing to claim 1, wherein the gamma weight calculator stores
a predetermined look-up table where a gamma reference
voltage weight, which maintains a gamma reference voltage,
gamma reference voltage weights having gamma reference
voltages, which are increased step by step, and gamma
reference voltage weights having gamma reference voltages,
which are decreased step by step, are set.

6. The organic light emitting diode display device accord-
ing to claim 5, wherein the gamma weight calculator com-
pares the calculated average brightness value of a current
frame with a predetermined reference brightness value to
calculate a gamma reference voltage weight, which is set to
the predetermined look-up table, in accordance with the
compared result, thereby supplying it to the gamma refer-
ence voltage generator.

7. The organic light emitting diode display device accord-
ing to claim 6, wherein if the calculated average brightness
value of a current frame is the same as the predetermined
reference brightness value, the gamma weight calculator
calculates the gamma reference voltage weight, which main-
tains a gamma reference voltage, from the predetermined
look-up table.

8. The organic light emitting diode display device accord-
ing to claim 7, wherein the gamma reference voltage gen-
erator maintains a level of a gamma reference voltage, which
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is being supplied at the present time, in accordance with the
gamma reference voltage weight which maintains a gamma
reference voltage.

9. The organic light emitting diode display device accord-
ing to claim 6, wherein if the calculated average brightness
value of a current frame is higher than the predetermined
reference brightness value, the gamma weight calculator
calculates a gamma reference voltage weight, which is set to
correspond to the calculated average brightness value among
the gamma reference voltage weights having the gamma
reference voltages which are decreased step by step, from
the predetermined look-up table.

10. The organic light emitting diode display device
according to claim 9, wherein the gamma reference voltage
generator decreases a gamma reference voltage, which is
supplied in accordance with a gamma reference voltage
weight which is calculated by the gamma weight calculator
among the gamma reference voltage weights having the
gamma reference voltages which are decreased step by step,
step by step.

11. The organic light emitting diode display device
according to claim 6, wherein if the calculated average
brightness value of a current frame is lower than the pre-
determined reference brightness value, the gamma weight
calculator calculates a gamma reference voltage weight,
which is set to correspond to the calculated average bright-
ness value among the gamma reference voltage weights
having the gamma reference voltages which are increased
step by step, from the predetermined look-up table.

12. The organic light emitting diode display device
according to claim 11, wherein the gamma reference voltage
generator increases a gamma reference voltage, which is
supplied in accordance with a gamma reference voltage
weight which is calculated by the gamma weight calculator
among the gamma reference voltage weights having the
gamma reference voltages which are increased step by step,
step by step.

13. The organic light emitting diode display device
according to claim 1, further comprising:

a data driver that converts an analog data voltage step by
step proportional to a gamma reference voltage, which
is changed step by step and supplied from the gamma
reference voltage generator, to supply it to data lines on
a display panel, and wherein the brightness detector, the
adder, the average value calculator and the gamma
weight calculator are incorporated into a timing con-
troller for controlling a driving timing of the data
driver.

14. A method of driving an organic light emitting diode

display device, comprising;

calculating a maximum brightness value of each pixel
using inputted image data of a current frame;

adding the calculated all maximum brightness values of
each pixel to calculate an added value of maximum
brightness values of each pixel;

calculating an average brightness value of a current frame
using an added value of the maximum brightness
values;

calculating a gamma reference voltage weight which is set
to correspond to the calculated average brightness
value among determined gamma reference voltage
weights; and
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changing a gamma reference voltage step by step in
accordance with the calculated gamma reference volt-
age weight.

15. The method of driving the organic light emitting diode
display device according to claim 14, wherein the step of
calculating the maximum brightness value analyzes gray
scale levels of the inputted image data of a current image for
each pixel, and then detects brightness values of each pixel
using analyzed gray scale levels of image data.

16. The method of driving the organic light emitting diode
display device according to claim 15, wherein the step of
calculating the maximum brightness value calculates a
maximum brightness value of each pixel among the detected
brightness values of each pixel.

17. The method of driving the organic light emitting diode
display device according to claim 14, wherein the step of
calculating the average brightness value divides an added
value of the maximum brightness values by a predetermined
resolution to output the share as an average brightness value
of a current frame.

18. The method of driving the organic light emitting diode
display device according to claim 14, wherein the step of
calculating the gamma weight calculates a gamma reference
voltage weight from a predetermined look-up table where a
gamma reference voltage weight, which maintains a gamma
reference voltage, gamma reference voltage weights having
gamma reference voltages, which are increased step by step,
and gamma reference voltage weights having gamma refer-
ence voltages, which are decreased step by step, are set.

19. The method of driving the organic light emitting diode
display device according to claim 18, wherein the step of
calculating the gamma weight compares the calculated aver-
age brightness value of a current frame with a predetermined
reference brightness value to calculate a gamma reference
voltage weight, which is set to the predetermined look-up
table, in accordance with the compared result.

20. The method of driving the organic light emitting diode
display device according to claim 19, wherein if the calcu-
lated average brightness value of a current frame is the same
as the predetermined reference brightness value, the step of
calculating the gamma weight calculates the gamma refer-
ence voltage weight, which maintains a gamma reference
voltage, from the predetermined look-up table.
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21. The method of driving the organic light emitting diode
display device according to claim 20, wherein the step of
generating the gamma reference voltage maintains a level of
a gamma reference voltage, which is being supplied at the
present time, in accordance with the gamma reference
voltage weight which maintains a gamma reference voltage.

22. The method of driving the organic light emitting diode
display device according to claim 19, wherein if the calcu-
lated average brightness value of a current frame is higher
than the predetermined reference brightness value, the step
of calculating the gamma weight calculates a gamma refer-
ence voltage weight, which is set to correspond to the
calculated average brightness value among the gamma ref-
erence voltage weights having the gamma reference voltages
which are decreased step by step, from the predetermined
look-up table.

23. The method of driving the organic light emitting diode
display device according to claim 22, wherein the step of
gamma reference voltage decreases a gamma reference
voltage, which is supplied in accordance with a calculated
gamma reference voltage weight among the gamma refer-
ence voltage weights having the gamma reference voltages
which are decreased step by step, step by step.

24. The method of driving the organic light emitting diode
display device according to claim 19, wherein if the calcu-
lated average brightness value of a current frame is lower
than the predetermined reference brightness value, the step
of calculating the gamma weight calculates a gamma refer-
ence voltage weight, which is set to correspond to the
calculated average brightness value among the gamma ref-
erence voltage weights having the gamma reference voltages
which are increased step by step, from the predetermined
look-up table.

25. The method of driving the organic light emitting diode
display device according to claim 24, wherein the step of
generating the gamma reference voltage increases a gamma
reference voltage. which is supplied in accordance with a
calculated gamma reference voltage weight among the
gamma reference voltage weights having the gamma refer-
ence voltages which are increased step by step, step by step.
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