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(7) ABSTRACT

An organic light emitting diode display device can include a
display panel in which data lines and gate lines intersect each
other; an image processing circuit converting a first digital
image data including a plurality of color digital data into any
one of a second digital image data including the plurality of
color digital data and a first white digital data and a third
digital image data including a plurality of color conversion
digital data that converts the plurality of color digital data and
a second white digital data according to whether the first
digital image data is included in a first gray scale region or a
second gray scale region which is higher than the first gray
scale region; and a data driving circuit converting the second
digital image data into data voltages and supplying the data
voltages to the data lines.

18 Claims, 5 Drawing Sheets
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND METHOD FOR
DRIVING THE SAME

This application claims the priority benefit of Korean
Patent Application No. 10-2012-0138211 filed on Nov. 30,
2012, which is incorporated herein by reference for all put-
poses as if fully set forth herein.

BACKGROUND

1. Field

The present invention relates to an organic light emitting
diode display device and a method for driving the same.

2. Related Art

In accordance with the advancement of an information-
oriented society, a demand for a displaying device for dis-
playing an image has increased in various types. Accordingly,
a flat panel display (FPD) device such as a liquid crystal
display (LCD), a plasma display panel (PDP), or an organic
light emitting diode (OLED) has been recently used. Among
these flat panel display devices, the OLED is driven at a low
voltage and has a thin type, an excellent viewing angle, and a
fast response speed.

The OLED includes a plurality of pixels arranged in a
matrix form. Each pixel includes a scan thin film transistor
(TFT) supplying a data voltage to a data line in response to a
scan signal from a scan line and a driving TFT controlling an
amount of current that is supplied to the OLED according to
the data voltage supplied to a gate electrode. In detail, the
driving TFT controls the amount of current flowing in the
OLED from a high potential voltage supplied to the each of
the pixels, thereby making it possible to control an amount of
emission of the OLED.

Recently, each of the pixels of the OLED display device
includes a white subpixel in addition to a red subpixel, a green
subpixel, and a blue subpixel. In case of the white subpixel,
since the color filter is not required, the white subpixel has a
higher transmissivity than the red subpixel, the green sub-
pixel, and the blue subpixel. Therefore, the OLED display
device including the white subpixel may reduce a red light, a
green light, and a blue light output from the red subpixel, the
green subpixel, and the blue subpixel, respectively, due to a
white light output from the white subpixel, thereby making it
possible to significantly reduce power consumption.

However, when the OLED display device including the
white subpixel displays a digital video data for a low gray
scale region, even if the white light is finely adjusted, a color
distortion is easily generated due to an intensity of the white
light output from the white subpixel. As a result, the OLED
display device including the white subpixel has a difficulty in
uniformly maintaining a color temperature for all gray scale.
When the digital video data of 8 bits is input to the OLED
display device, the gray scale may be represented by a value
ranging from 0 to 255. In this case, the low gray scale region
indicates a black gray scale region having a value ranging
from 0 to 63.

SUMMARY

An organic light emitting diode display device according to
an embodiment of the present invention comprises: a display
panel in which data lines and gate lines intersect each other;
an image processing circuit converting a first digital image
data including a plurality of color digital data into any one of
a second digital image data including the plurality of color
digital data and a first white digital data, and a third digital
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image data including a plurality of color conversion digital
data that converts the plurality of color digital data and a
second white digital data according to whether the first digital
image data is included in a first gray scale region or a second
gray scale region which is higher than the first gray scale
region; a data driving circuit converting the second digital
image data into data voltages and supplying the data voltages
to the data lines; and a gate driving circuit sequentially sup-
plying gate pulses synchronized with the data voltages to the
gate lines.

A method for driving an organic light emitting diode dis-
play device according to an embodiment of the present inven-
tion comprises: in a method for driving an organic light emit-
ting diode display device provided with a display panel in
which data lines and gate lines intersect each other, convert-
ing a first digital image data including a plurality of color
digital data into any one of asecond digital image data includ-
ing the plurality of color digital data and a first white digital
data and a third digital image data including a plurality of
color conversion digital data that converts the plurality of
color digital data and a second white digital data according to
whether the first digital image data is included in a first gray
scale region or a second gray scale region which is higher than
the first gray scale region (step 1); converting the second
digital image data into data voltages and supplying the data
voltages to the data lines of the display panel (step 2); and
sequentially supplying gate pulses synchronized with the data
voltages to the gate lines of the display panel (step 3).

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention. In the
drawings:

FIG. 1 is a block view schematically showing an organic
light emitting diode display device according to anexemplary
embodiment of the present invention;

FIG. 2 is a detailed block view showing an image process-
ing circuit of FIG. 1;

FIG. 3 is a flowchart showing an image processing method
of an image processing circuit of FIG. 2;

FIG. 4 is a view showing a first gray scale region and a
second gray scale region;

FIGS. 5A and 5B are views showing pixels when deter-
mined as a first gray scale region;

FIGS. 6A and 6B are views showing pixels when deter-
mined as a second gray scale region; and

FIG. 7 is a view showing a color temperature for all gray
scale of an organic light emitting diode display device accord-
ing to an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Reference will now be made in detail to embodiments of
the invention, examples of which are illustrated in the accom-
panying drawings. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to the
same or like parts. It will be paid attention that detailed
description of known arts will be omitted if it is determined
that the arts can mislead the embodiments of the invention.

FIG. 1 is a block view schematically showing an organic
light emitting diode display device according to anexemplary
embodiment of the present invention. Referring to FIG. 1, the
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display device according to the exemplary embodiment of the
present invention includes a display panel 10, a gate driving
circuit 110, a data driving circuit 120, a timing controller 130,
an image processing circuit 140, a host system 150, and the
like.

The display panel 10 is provided with data lines D and gate
lines G formed to intersect with each other, and a pixel array
that pixels are arranged in a matrix form is formed in an
intersecting region of the data lines D and the gate lines G.
Each of'the pixels of the display panel 10 is includes a switch-
ing thin film transistor (TFT), a driving TFT, an organic light
emitting diode element, and at least one capacitor. The each of
the pixels of the display panel 10 displays an image by con-
trolling a current flowing in the organic light emitting diode
element using the switching TFT and the driving TFT. In
detail, the driving TFT may control an amount of current
flowing in the organic light emitting diode (OLED) from a
high potential voltage supplied to the each of the pixels,
whereby an amount of emission of the OLED may also be
controlled. The display panel 10 may display the image in a
type such as a bottom emission type or a top emission type
according to the pixel structure.

The each of the pixels of the display panel 10 may include
a plurality of color subpixels and a white subpixel. For
example, the each of the pixels P of the display panel 10 may
include a red subpixel RP, a green subpixel GP, a blue sub-
pixel BP, and a white subpixel WP as shown in FIGS. 5A to
6B. The red subpixel RP outputs a red light using ared OLED
element or may output a red light using a white OLED ele-
ment and a red color filter. The green subpixel GP outputs a
green light using a green OLED element or may output a
green light using a white OLED element and a green color
filter. The blue subpixel BP outputs a blue light using a blue
OLED element or may output a blue light using a white
OLED element and a blue color filter. The white subpixel WP
outputs a white light using a white OLED element.

The red subpixel RP, the green subpixel GP, the blue sub-
pixel BP, and the white subpixel WP may be arranged in a
horizontal direction as shown in FIGS. 5A and 6A. Although
FIGS. 5A and 6A show a case in which the red subpixel RP,
the white subpixel WP, the green subpixel GP, and the blue
subpixel BP are sequentially arranged, the present invention
is not limited thereto. In addition, the red subpixel RP, the
green subpixel GP, the blue subpixel BP, and the white sub-
pixel WP may be arranged in a rectangular shape as shown in
FIGS. 5B and 6B. Although FIGS. 5B and 6B show a case in
which the red subpixel RP and the green subpixel GP are
arranged in any one row and the blue subpixel BP and the
white subpixel WP are arranged in the other one row, the
present invention is not limited thereto.

The data driving circuit 120 includes a plurality of source
drive integrated circuits (ICs). The source drive ICs receive a
second digital image data RGBW or a third digital image data
R'G'B'W' from the timing controller 130. The source drive
1Cs receive gamma reference voltages from a gamma refer-
ence voltage supplying circuit and calculate gamma compen-
sation voltages using a voltage divider circuit. The source
drive ICs convert the second digital image data (RGBW) or
the third digital image data (R'G'B'W") into an analog data
voltage using the gamma compensation voltages according to
a source timing control signal from the timing controller 130
and supply the converted data voltage to the datalines D of the
display panel 10. The source drive ICs may be mounted on
source TCP, and the source TCP may be bonded to the display
panel 10 and a source printed circuit board by a tape auto
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bonding (TAB) process. In addition, the source drive ICs may
be directly bonded to the display panel 10 by a chip on glass
(COG) process.

The data driving circuit 110 includes a plurality of gate
drive integrated circuits (ICs). The gate drive ICs perform the
synchronization of at least one gate pulse for controlling the
at least one switching TFT of the each pixel and the gate
voltage to supply the gate pulses to the gate lines G of the
display panel 10. The gate drive ICs may be mounted on a gate
tape cartier package (TCP) and the gate TCP may be bonded
to the display panel 10 by a tape automated bonding (TAB)
process. Inaddition, the gate drive ICs may be directly formed
together with a pixel array by a gate in panel (GIP) process.

The timing controller 130 receives a second digital image
data RGBW or a third digital image data R'G'B'W' and a
timing signal from the image processing circuit 140. The
timing signal may include a vertical synchronization signal, a
horizontal synchronization signal, a data enable signal, a dot
clock, and the like. The timing controller 130 generates the
timing control signals for controlling an operation timing of
the gate driving circuit 110 and the data driving circuit 120
based on the timing signal. The timing control signal includes
a gate timing control signal (GCS) for controlling the opera-
tion timing of the gate driving circuit 110 and a data timing
control signal (DCS) for controlling the operation timing of
the data driving circuit 120. The timing control circuit outputs
the gate timing control signal GCS to the gate driving circuit
110, and the second digital image data RGBW or the third
digital image data R'G'B'W" and the data timing control signal
DCS to the data driving circuit 120.

The image processing circuit 140 receives the first digital
image data RGB and the timing signal from the host system
150. The image processing circuit 140 converts the first digi-
tal image data RGB into the second digital image data RGBW
or the third digital image data R'G'B'W' to output the con-
verted digital image data to the timing controller 130.

The first digital image data RGB includes the plurality of
color digital data. For example, the first digital image data
RGB may include the red digital data R to be supplied to the
red subpixel RP, the green digital data G to be supplied to the
green subpixel GP, and the blue digital data B to be supplied
to the blue subpixel BP. The second digital image data RGBW
includes the plurality of color digital data and the first white
digital data. For example, the second digital image data
RGBW may include the red digital data R, the green digital
data G, the blue digital data B, and the first white digital data
W to be supplied to the white subpixel WP. The red digital
data R, the green digital data G, the blue digital data B of the
first digital image data RGB are the same as the red digital
data R, the green digital data G, the blue digital data B of the
second digital image data RGBW. The third digital image
data R'G'B'W' includes the plurality of color conversion digi-
tal data and the second white digital data. For example, the
third digital image data R'G'B'W' may include a red conver-
sion digital data R', a green conversion digital data G', a blue
conversion digital data B', and a second white digital data W'
to be supplied to the white subpixel WP. The plurality of color
conversion digital data may be calculated by converting the
plurality of color digital data. In detail, the image processing
circuit 140 converts the first digital image data RGB into the
any one of the second digital image data RGBW and the third
digital image data R'G'B'W' according to whether the first
digital image data RGB is included the first gray scale region
or the second gray scale region. The detailed description of
the image processing circuit 140 will be described below with
reference to FIGS. 2 and 3. The image processing circuit 140
outputs the second digital image data RGBW or the third
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digital image data R'G'B'W' and the timing signal to the
timing controller 130. The image processing circuit 140 may
be designed to embed in the timing controller 130 or the host
system 160.

The host system 150 may include a system on chip in which
a scaler is embedded therein in order to convert to a data
format with resolution suitable to display the first digital
image data RGB input from an external video source device
on the display panel 10. The host system 150 supplies the first
digital image data RGB and the timing signals to the image
processing circuit 140 through a low voltage differential sig-
naling (LVDS) interface, a transition minimized differential
signaling (TMDS) interface, or the like.

FIG. 2 is a detailed block view showing an image process-
ing circuit of FIG. 1. FIG. 3 is a flowchart showing an image
processing method of an image processing circuit of FIG. 2.
Referring to F1G. 2, the image processing circuit 140 accord-
ing to the exemplary embodiment of the present invention
includes a representative value calculating portion 141, a gray
scale region determining unit 142, and a white digital data
calculating portion 143. Hereinafter, the image processing
method of the image processing circuit 140 will be described
in detail with reference to FIGS. 2 and 3.

First, the representative value calculating portion 141
receives the first digital image data RGB from the host system
150. The first digital image data RGB may include the plu-
rality of color digital data, that is, the red digital data R, the
green digital data G, and the blue digital data B. The repre-
sentative value calculating portion 141 calculates a represen-
tative value RV of the first digital image data RGB by ana-
lyzing the first digital image data RGB.

The representative value calculating portion 141 may cal-
culate the minimum value of the red digital data R, the green
digital data G, and the blue digital data B of the first digital
image data RGB as the representative value RV of the first
digital image data RGB by the following Equation 1.

RV=min(R,G,B) [Equation 1]

In addition, the representative value calculating portion
141 may calculate an average value of the red digital data R,
the green digital data G, and the blue digital data B of the first
digital image data RGB as the representative value RV of the
first digital image data RGB by the following Equation 2.

RV=avg(R,G,B) [Equation 2]

In addition, the representative value calculating portion
141 may calculate a median of the red digital data R, the green
digital data G, and the blue digital data B of the first digital
image data RGB as the representative value RV of the first
digital image data RGB by the following Equation 3.

RV=median(R,G,B) [Equation 3]

In addition, the representative value calculating portion
141 may calculate luminance Y of the first digital image data
RGB as the representative value RV of the first digital image
data RGB by the following Equation 4.

1 [Equation 4]
Y=16+ ﬁ(65.783 X R +129.057G +25.064B)

In the case of calculating the representative value RV of the
first digital image data RGB using Equation 1, a probability
that the representative value RV of'the first digital image data
RGB is included in the first gray scale region GA1 increases

10

15

20

25

30

35

40

45

50

55

60

65

6

as compared to the case of calculating the representative value
RV of'the first digital image data RGB using the above Equa-
tions 2 to 4. (8101)

Second, the gray scale determining portion 142 determines
whether the representative value RV of'the first digital image
data RGB is included the first gray scale region GA1 or the
second gray scale region GA2.

FIG. 4 is a view showing a first gray scale region and a
second gray scale region. FIG. 4 mainly describes the case in
which the first digital image data RGB is 8 bits. In the case in
which the first digital image data RGB is 8 bits, the gray scale
level of the first digital image data RGB may be represented
by a value ranging from 0to 255 as shown in FIG. 4. Referring
to FIG. 4, it is know in that 0 to 63 gray scale levels are black
gray scale region, 64 to 191 gray scale levels are gray gray-
scale region, and 192 to 255 gray scale levels are white gray
scale region. In FIG. 4, although the first gray scale region
GAI1 shows the black gray scale region of the 0 to 63 gray
scale levels, the present invention is not limited thereto. The
second gray scale region GA2 is gray scale region higher than
the first gray scale region GAl, although FIG. 4 shows the
gray and white gray scale regions of the value ranging from 64
to 255, the present invention is not limited thereto.

The gray scale region determining unit 142 may determine
that the representative value RV of'the first digital image data
RGB is included in the first gray scale region GA1 when the
representative value RV of the first digital image data RGB is
a predetermined threshold TH or less. In this case, the prede-
termined threshold value TH may be set to the maximum
value of the first gray scale region GA1. For example, in FIG.
4, the predetermined value TH may be set to 63. The gray
scale region determining unit 142 may output a gray scale
division signal Sg of a first logic level to the white digital data
calculating portion 143 when the representative value RV of
the first digital image data RGB is a predetermined threshold
TH or less. In addition, the gray scale region determining unit
142 may determine that the representative value RV of the
first digital image data RGB is included in the second gray
scaleregion GA2 when the representative value RV of the first
digital image data RGB is more than the predetermined
threshold TH. The gray scale region determining unit 142
may output a gray scale division signal Sg of a second logic
level to the white digital data calculating portion 143 when
the representative value RV of the first digital image data
RGB is more than the predetermined threshold TH. (S102)

Third, the white digital data calculating portion 143
receives the first digitalimage data RGB from the host system
150, and the gray scale division signal Sg from the gray scale
region determining unit 142. In detail, the white digital data
calculating portion 143 calculates any one of the first white
digital data W and the second white digital data W' according
to whether the first digital image data RGB is included the
first gray scale region GA1 or the second gray scale region
GA2.

The white digital data calculating portion 143 calculates
the first white digital data W when the gray scale division
signal Sg of the first logic level is input. The white digital data
calculating portion 143 may allocate the minimum gray scale
value to the first white digital data W. As shown in F1G. 4, the
minimum gray scale value may be set to 0. The white digital
data calculating portion 143 outputs the second digital image
data RGBW including the red digital data R, the green digital
data G, and the blue digital data B of the first digital image
data RGB and the first white digital data W to the timing
controller 130 when the gray scale division signal Sg of the
first logic level is input. (S103)
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Fourth, the white digital data calculating portion 143 cal-
culates the second white digital data W' using the red digital
data R, the green digital data G, and the blue digital data B
when the gray scale division signal Sg of the second logic
level is input. For example, the white digital data calculating
portion 143 may calculate the minimum value of the red
digital data R, the green digital data G, and the blue digital
data B of the first digital image data RGB as the second white
digital data W' by the following Equation 5.

W=min(R,G B Equation 5
q

Then, the white digital data calculating portion 143 calcu-
lates the red conversion digital data R', the green conversion
digital data G, and the blue conversion digital data B' by
subtracting the first white digital data W from each of the red
digital data R, the green digital data G, and the blue digital
data B by the following Equation 6.

R=R-W [Equation 6]

G =G-W
B =B-W
w=w

Meanwhile, the white digital data calculating portion 143
is not limited to the white data calculating method described
with reference to the above Equations 5 and 6. That is, the
white digital data calculating portion 143 may calculate the
second white digital data W' by known another white digital
data calculating method. The white digital data calculating
portion 143 outputs the third digital image data R'G'B'W'
including the red conversion digital data R', the green conver-
sion digital data G', and the blue conversion digital data B' and
the second white digital data W' to the timing controller 130
when the gray scale division signal Sg of the second logic
level is input. (S104 and S105)

FIGS. 5A and 5B are views showing pixels when detet-
mined as the first gray scale region. FIGS. 6A and 6B are
views showing pixels when determined as the second gray
scale region. Referring to FIGS. 5A to 6B, the image process-
ing circuit 140 converts the first digital image data RGB into
the any one of the second digital image data RGBW and the
third digital image data R'G'B'W' according to whether the
first digital image data RGB is included the first gray scale
region GA1 or the second gray scale region GA2.

Referring to FIGS. 5A and 5B, the image processing circuit
140 outputs the second digital image data RGBW including
the red digital data R, the green digital data G, and the blue
digital data B and the first white digital data W when the first
digital image data RGB is included the first gray scale region
GALl. Therefore, a pixel P to which the second digital image
data RGBW is supplied displays the gray scale corresponding
to the first gray scale region GA1. Accordingly, the white
subpixel WP of the pixel P to which the second digital image
data RGBW is supplied displays a peak black gray scale level
as shown in FIGS. 5A and 5B. That is, the pixel P to which the
second digital image data RGBW is supplied displays the
image using the red subpixel RP, the green subpixel GP, and
the blue subpixel BP without using the white subpixel WP.

Referring to FIGS. 6 A and 6B, the image processing circuit
140 outputs the third digital image data R'G'B'W' including
the red conversion digital data R, the green conversion digital
data G', and the blue conversion digital data B' and the second
white digital data W' when the first digital image data RGB is
included the second gray scale region GA2. Therefore, a pixel
P to which the third digital image data R'G'B'W' is supplied
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displays the gray scale corresponding to the second gray scale
region GA2. Therefore, the white subpixel WP of the pixel P
to which the third digital image data R'G'B'W' is supplied
does not display the peak black gray scale level as shown in
FIGS. 6A and 6B. That s, the pixel P to which the third digital
image data R'G'B'W'is supplied displays the image using the
red subpixel RP, the green subpixel GP, and the blue subpixel
BP and the white subpixel WP.

However, the image processing circuit 140 generates the
red conversion digital data R, the green conversion digital
data G, and the blue conversion digital data B' by subtracting
the second white digital data W' from each of the red digital
data R, the green digital data G, and the blue digital data B
when the first digital image data RGB is included the second
gray scale region GA2. Here, since the second white digital
data W' is calculated as the minimum value of the red digital
data R, the green digital data G, and the blue digital data B, at
least one of the red conversion digital data R', the green
conversion digital data G', and the blue conversion digital data
B' may have the minimum gray scale value. That is, at least
one ofthe red subpixel RP, the green subpixel GP, and the blue
subpixel BP of the pixel P to which the third digital image data
R'G'B'W' is supplied may display the peak black gray scale
level. In this case, since a color temperature may cause the
problem in the second gray scale region GA2, a color tem-
perature adjustor which is to adjust the color temperature by
adjusting the red conversion digital data R', the green conver-
sion digital data G, and the blue conversion digital data B'
may be included in the white digital data calculating portion
143. The color temperature adjustor maintains the color tem-
perature by allowing the red conversion digital data R', the
green conversion digital data G', and the blue conversion
digital data B' not to have the minimum gray scale value.

FIG. 7 is a view showing a color temperature for all gray
scale levels that an organic light emitting diode display device
displays according to an exemplary embodiment of the
present invention. In FIG. 7, x axis means the gray scale level
and y axis means the color temperature (unit is Kelvin K)). The
gray scale level represented by the value ranging from 0 to
255 will be mainly described.

Referring to FIG. 7, the color temperature K in the first gray
scale region GA1 is measured at 8800K to 9600K, and the
color temperature K in the second gray scale region GA2 is
measured at color temperature of 9000K to 9300K. A devia-
tion of the color temperature K in the first gray scale region
GAL1 is larger than that of the second gray scale region GA2,
but since the deviation is generated within 1000K, the devia-
tion has not been largely problematic to a user. That is, the
present invention outputs the second digital image data
RGBW including the first white digital data W that the mini-
mum gray scale value is allocated when the first digital image
data RGB is included in the first gray scale region GA1, such
that the pixel P to which the second digital image data RGBW
is supplied displays the peak black gray scale level to the
white subpixel WP. Therefore, the deviation of the color
temperature K in the first gray scale region GA1 may be
reduced within the 1000K.

As described above, since the present invention outputs the
second digital image data including the first white digital data
that the minimum gray scale value is allocated when the first
digital image data is included in the first gray scale region, the
pixel to which the second digital image data is supplied dis-
plays the image using the red subpixel, the green subpixel,
and the blue subpixel without using the white subpixel. In
addition, since the present invention outputs the second digi-
tal image data including the second white digital data calcu-
lated by using the plurality of color digital data when the first
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digital image data is included in the second gray scale region
which is the gray scale region higher than the first gray scale
region, the pixel to which the third digital image data is
supplied displays the image using the red subpixel, the green
subpixel, the blue subpixel, and the white subpixel. As a
result, the present invention may uniformly maintain the color
temperature in the all gray scale levels, such that the power
consumption may be reduced.

In addition, although the image processing circuit 140
according to the exemplary embodiment of the present inven-
tion mainly describes the case in which is implemented in the
organic light emitting diode (OLED) display device, the
image processing circuit 140 may be applied to a flat panel
display device such as a Liquid Crystal Display (LCD), a
Field Emission Display (FED), a Plasma Display Panel
(PDP), or the like.

Hereinabove, it will be apparent to those skilled in the art
that various changes and modifications can be made without
departing from the spirit and scope of the invention by the
above mentioned description. Therefore, the present inven-
tionis not limited to the above mentioned detailed description
and it should be defined by the appended claims.

Although embodiments have been described with refer-
ence to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art that
will fall within the scope of the principles of this disclosure.
More particularly, various variations and modifications are
possible in the component parts and/or arrangements of the
subject combination arrangement within the scope of the
disclosure, the drawings and the appended claims. In addition
to variations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled in the art.

What is claimed is:

1. An organic light emitting diode display device compris-

ing:

a display panel in which data lines and gate lines intersect
each other;

an image processing circuit converting first digital image
data including a plurality of color digital data into either
second digital image data including the plurality of color
digital data and first white digital data or third digital
image data including a plurality of color conversion
digital data that converts the plurality of color digital
data and a second white digital data according to
whether the first digital image data is included in a first
gray scale region or a second gray scale region which is
higher than the first gray scale region, wherein the image
processing circuit includes:

a representative value calculating unit calculating a repre-
sentative value by analyzing the first digital image data,

a gray scale region determining unit determining whether
the representative value is included in the first gray scale
region or the second gray scale region, and

a white digital data calculating unit allocating a minimum
gray scale value to the first white digital data when the
representative value is included in the first gray scale
region, and calculating the second white digital data
using the plurality of color digital data when the repre-
sentative value is included in the second gray scale
region;

a data driving circuit converting the second digital image
data or the third digital image data into data voltages and
supplying the data voltages to the data lines of the dis-
play panel; and
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a gate driving circuit sequentially supplying gate pulses
synchronized with the data voltages to the gate lines.
2. The organic light emitting diode display device of claim
1, wherein the representative value calculating unit calculates
the minimum value of the plurality of color digital data of the
first digital image data as the representative value.
3. The organic light emitting diode display device of claim
1, wherein the representative value calculating unit calculates
average value or median of the plurality of color digital data
of the first digital image data as the representative value.
4. The organic light emitting diode display device of claim
1, wherein the representative value calculating unit calculates
luminance of the first digital image data as the representative
value.
5. The organic light emitting diode display device of claim
1, wherein the gray scale region determining unit determines
that the representative value is included in the first gray scale
region when it is a threshold value or less, and the represen-
tative value is included in the second gray scale region when
it is more than the threshold value.
6. The organic light emitting diode display device of claim
1, wherein the white digital data calculating unit calculates
the minimum value of the plurality of color digital data as the
second white digital data when the representative value is
included in the second gray scale region.
7. The organic light emitting diode display device of claim
6, wherein the white digital data calculating unit calculates
the plurality of color conversion digital data by subtracting
the second white digital data from each of the plurality of
color digital data when the representative value is included in
the second gray scale region.
8. The organic light emitting diode display device of claim
1, wherein the white digital data calculating unit outputs the
second digital image data when the representative value is
included in the first gray scale region and the third digital
image data when the representative value is included in the
second gray scale region.
9. A method for driving an organic light emitting diode
display device, the method comprising:
in a method for driving an organic light emitting diode
display device provided with a display panel in which
data lines and gate lines intersect each other,
converting first digital image data including a plurality of
color digital data into either second digital image data
including the plurality of color digital data and first
white digital data or third digital image data including a
plurality of color conversion digital data that converts
the plurality of color digital data and second white digi-
tal data according to whether the first digital image data
is included in a first gray scale region or a second gray
scale region which is higher than the first gray scale
region (step 1), wherein the step 1 includes:
calculating a representative value by analyzing the first
digital image data (step 1-1),
determining whether the representative valueis included in
the first gray scale region or the second gray scale region
(step 1-2), and
allocating a minimum gray scale value to the first white
digital data when the representative value is included in
the first gray scale region, and calculating the second
white digital data using the plurality of color digital data
when the representative value is included in the second
gray scale region (step 1-3);
converting the second digital image data or the third digital
image data into data voltages and supplying the data
voltages to the data lines of the display panel (step 2);
and
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sequentially supplying gate pulses synchronized with the
data voltages to the gate lines of the display panel (step
3).

10. The method of claim 9, wherein the step 1-1 calculates
the minimum value of the plurality of color digital data of the
first digital image data as the representative value.

11. The method of claim 9, wherein the step 1-1 calculates
mean or median of the plurality of color digital data of the first
digital image data as the representative value.

12. The method of claim 9, wherein the step 1-1 calculates
luminance of'the first digital image data as the representative
value.

13. The method of claim 9, wherein the step 1-2 determines
that the representative value is included in the first gray scale
region when it is a threshold value or less, and the represen-
tative value is included in the second gray scale region when
it is larger than the threshold value.

14. The method of claim 9, wherein the step 1-3 calculates
the minimum value of the plurality of color digital data as the
second white digital data when the representative value is
included in the second gray scale region.

15. The method of claim 14, wherein the step 1-3 calculates
the plurality of color conversion digital data by subtracting
the second white digital data from each of the plurality of
color digital data when the representative value is included in
the second gray scale region.

16. The method of claim 15, wherein the step 1-3 outputs
the second digital image data when the representative value is
included in the first gray scale region and the third digital
image data when the representative value is included in the
second gray scale region.

17. An organic light emitting diode display device com-
prising:

a display panel in which data lines and gate lines intersect

each other;

an image processing circuit converting first digital image

data including a plurality of color digital data into either
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second digital image data including the plurality of color
digital data and first white digital data or third digital
image data including a plurality of color conversion
digital data that converts the plurality of color digital
data and second white digital data according to whether
the first digital image data is included in a first gray scale
region or a second gray scale region which is higher than
the first gray scale region;

a data driving circuit converting the second digital image
data or the third digital image data into data voltages and
supplying the data voltages to the data lines of the dis-
play panel; and

a gate driving circuit sequentially supplying gate pulses
synchronized with the data voltages to the gate lines.

18. A method for driving an organic light emitting diode

display device comprising:

in a method for driving an organic light emitting diode
display device provided with a display panel in which
data lines and gate lines intersect each other,

converting first digital image data including a plurality of
color digital data into either second digital image data
including the plurality of color digital data and first
white digital data or third digital image data including a
plurality of color conversion digital data that converts
the plurality of color digital data and second white digi-
tal data according to whether the first digital image data
is included in a first gray scale region or a second gray
scale region which is higher than the first gray scale
region (step 1);

converting the second digital image data or the third digital
image data into data voltages and supplying the data
voltages to the data lines of the display panel (step 2);
and

sequentially supplying gate pulses synchronized with the
data voltages to the gate lines of the display panel (step
3.
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