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OPTICAL COMPENSATION METHOD AND
DRIVING METHOD FOR ORGANIC LIGHT
EMITTING DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Republic of Korea
Patent Application No, 10-2011-0094190 filed on Sep. 19,
2011, whichis incorporated herein by reference in its entirety.

BACKGROUND

1. Field

The present invention relates to a scan driver and an optical
compensation method and driving method for an organic light
emitting display device.

2. Description of the Related Art

An organic light emitting element used for an organic light
emitting display device is a self-light emitting element which
has a light emitting layer formed between two electrodes. In
the organic light emitting display device, electrons and holes
are injected into the light emitting layer from a electron injec-
tion electrode and a hole injection electrode, respectively. The
injected electrons and holes are combined to generate exci-
tons, which illuminate when converting from an excited state
to a ground state.

In the organic light emitting display device, when scan
signals, data signals, and power are supplied to a plurality of
subpixels arranged in a matrix, selected subpixels emit light,
to display images. Some organic light, emitting display
devices have a subpixel structure (hereinafter, abbreviated as
RGBW OLED) that includes red, green, blue, and white
colors.

The RGBW OLED uses a complicated algorithm (which is
equivalent to finding one point on a three-dimensional space)
that adjusts three RGB gains. The relationship between gain
and luminance of each of RGBW has a different increasing
pattern for each gray level, so it is difficult to estimate the
common amount of change for converging on target values.
Therefore, there is a high possibility of deadlock caused by
gain variations because the RGBW OLED commonly uses
RGBW gains to adjust color coordinates and luminance.

Moreover, the RGBW OLED drives one of the RGB sub-
pixels to additionally emit light on a display panel in order to
correct white coordinates. Accordingly, the power consump-
tion of the RGBW OLED increases as much as the color
additionally emits light on the display panel.

SUMMARY

In one embodiment, an optical compensation method for
an organic light emitting display device is provided, the
method comprising: setting initial gain values of RGB sub-
pixels; making each of the RGB subpixels converge on target
luminance; selecting subpixels to emit light with the W sub-
pixel from the RGB subpixels, and setting an initial gain value
of the W subpixel; measuring color coordinates and lumi-
nance of the W subpixel to which the initial gain value is
applied; calculating the luminance ratio of the W subpixel and
the selected subpixels; adjusting maximum gains of the W
subpixel and the selected subpixels; measuring maximum
color coordinates and luminance ratio of the W subpixel and
the selected subpixels; and making the W subpixel and the
selected subpixels converge on target color coordinates and
luminance.
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2

In another embodiment, a driving method for an organic
light emitting display device is provided, the method com-
prising: analyzing an input image to detect whether the input
image corresponds to video; if the input image corresponds to
video, analyzing the amount of W data signal included in the
input, image; determining the amount of data signals selected
from RGB data signals according to an analysis result of the
amount of W data signal; applying the amount of selected
data signals to generate RGBW data signals and outputting
the RGBW data signals; and displaying the image by using
the RGBW data signals.

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.

FIG. 1 is a schematic block diagram of an organic light
emitting display device according to an exemplary embodi-
ment of the present invention.

FIG. 2 is an illustration of the circuit configuration of a
subpixel.

FIG. 3 is a view showing the schematic configuration of an
instrument for performing optical compensation on an
organic light emitting display device.

FIG. 4 is aview for explaining gamma curve correction and
target color coordinate correction in terms of display panel
when optical compensation is performed.

FIG. 5 is aview for explaining target white luminance set
in terms of data signals when optical compensation is pet-
formed.

FIG. 6 is a flowchart for explaining a schematic flow of an
optical compensation method for an organic light emitting
display device according to a first exemplary embodiment.

FIGS. 7 to 10 illustrate in detail the optical compensation
method for the organic light emitting display device accord-
ing to the first exemplary embodiment and the resulting lumi-
nance curves.

FIGS. 11 to 14 are graphs showing optical compensation
results according to the first exemplary embodiment.

FIG. 15 is a flowchart for explaining a driving method for
an organic light emitting display device according to a second
exemplary embodiment.

FIG. 16 is a view for showing the data ratio of WGB
included in video and a still image in terms of data;

FIG. 17 is a view for showing the data ratio of WGB
included in video and a still image in terms of display panel.

DETAILED DESCRIPTION OF EMBODIMENTS

Reference will now be made in detail embodiments of the
invention examples of which are illustrated in the accompa-
nying drawings.

Hereinafter, a concrete exemplary embodiment according
to the present invention will be described with reference to the
attached drawings.

FIG. 1 is a schematic block diagram of an organic light
emitting display device according to an exemplary embodi-
ment of the present invention. FIG. 2 is an illustration of the
circuit configuration of a subpixel.

As shown in FIG. 1, the organic light emitting display
device according to the exemplary embodiment of the present
invention comprises an image processor 110, a timing con-
troller 120, a data driver 130, a scan driver 140, and a display
panel 150.
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The display panel 150 is formed as an organic light emit-
ting display panel comprising subpixels SPr, SPg, SPb, and
SPw arranged in a matrix form. The subpixels SPr, SPg, SPb,
and SPw comprise a red subpixel SPr, a green subpixel SPg,
a blue subpixel SPb, and a white subpixel SPw, and they form
a single pixel P.

As shown in FIG. 2, a subpixel comprises a switching
transistor SW, a driving transistor DR, a capacitor Cst, and an
organic light emitting diode D. The switching transistor SW is
switched on to supply a data signal supplied through a first
data line DL1 to a first node nl and store the data signal as a
data voltage in the capacitor Cst, in response to a scan signal
supplied through a first scan line SL.1. The driving transistor
DR is operable to cause driving current to flow between a first
power supply terminal VDD and a second power supply ter-
minal GND in response to the data voltage stored in the
capacitor Cst. The organic light emitting diode D is operable
to emit light in response to the driving current generated by
the driving transistor DR.

The subpixels SPr, SPg, SPb, and SPw may have a 2T
(Transistor) 1C (Capacitor) structure comprising a switching
transistor SW, a driving transistor DR, a capacitor Cst, an
organic light emitting diode D, as explained above, or may
have a 3T1C structure, a 4T1C structure, a 5T2C structure,
and the like, comprising more transistors and capacitors.

The subpixels SPr, SPg, SPb, and SPw having the afore-
mentioned configuration may be formed as top-emission type
subpixels, bottom-emission type subpixels, or dual-emission
type subpixels. The red subpixel SPr, the green subpixel SPg,
and the blue subpixel SPb may be implemented by a method
using a color filter based on the white subpixel SPw, a method
of forming organic materials included in their organic light
emitting diodes D, or the like.

The image processor 110 receives a vertical synchronous
signal, a horizontal synchronous signal, a data enable signal,
aclock signal, and data signals RGB from an external source.
The image processor 110 converts the RGB data signals into
RGBW data signals by an image compensation method or the
like and supplies them to the timing controller 120. At this
point, the image processor 110 adds the W data signal and
selected ones of the RGB data signals together to produce
RGBW data signals, to correct white coordinates. Then, upon
receiving the RGBW data signals, the display panel 150 dis-
plays white based on the lighting of the white subpixel SPw
and the selected subpixels. The image processor 110 sets a
gamma voltage so as to achieve maximum luminance accord-
ing to average picture level by using the RGB data signals or
the RGBW data signals. The image processor 110 is also
capable of other various image processing operations.

The timing driver 120 receives a vertical synchronous sig-
nal, a horizontal synchronous signal, a data enable signal, a
clock signal, and data signals from the image processor 110.
The timing controller 120 controls an operational timing of
the data driver 130 and the scan driver 140 by using the timing
signals such as the vertical synchronous signal, the horizontal
synchronous signal, the data enable signal, and the clock
signal. In this case, because the timing driver 120 can deter-
mine a frame period by counting the data enable signal during
one horizontal period, the vertical synchronous signal and the
horizontal synchronous signal, which are supplied from an
external source, may be omitted. Control signals generated by
the timing driver 120 may comprise a gate timing control
signal GDC for controlling an operational timing of the scan
driver 140 and a data timing control signal DDC for control-
ling an operational timing of the data driver 130. The gate
timing control signal GDC comprises a gate start pulse, a gate
shift clock, and a gate output enable signal. The data timing
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control signal DDC comprises a source start pulse SSP, a
source sampling clock SSC, and a source output enable signal
SOE.

The scan driver 140 sequentially generates scan signals
while shifting the levels of the signals with a swing width of
a gate driving voltage with which the transistors of the sub-
pixels SPr, SPg, SPh, and SPw included in the display panel
150 can operate in response to the gate timing control signal
GDC provided from the timing controller 120. The scan
driver 140 supplies the generated scan signals through scan
lines SL1 to SLm to the subpixels SPr, SPg, SPb, and SPw
included in the display panel 150.

In response to the data timing control signal DDC provided
from the timing controller 120, the data driver 130 samples
the RGBW data signals supplied from the timing controller
120 and latches the same to convert them into data of a
parallel data system. In converting the signals into the data of
aparallel data system, the data driver 130 converts the digital
RGBW data signals into analog data signals in response to a
gamma voltage. The conversion of the digital data signals into
analog data signals is performed by a digital-to-analog con-
verter DAC included in the data driver 130. The data driver
130 supplies the converted RGBW data signals to the subpix-
els SPr, SPg, SPb, and SPw included in the display panel 150
through the data lines DL1 to DLn.

FIG. 3 is a view showing the schematic configuration of an
instrument for performing optical compensation on an
organic light emitting display device. FIG. 4 is a view for
explaining gamma curve correction and target color coordi-
nate correction in terms of display panel when optical com-
pensation is performed. FIG. 5 is a view for explaining target
white luminance set in terms of data signals when optical
compensation is performed.

As shown in FIG. 3, optical compensation on the organic
light emitting display device is performed by a measuring
instrument 160 for measuring luminance from the display
panel 150 held by a holder 180. The measuring instrument
160 measures the luminance of each of the RGBW subpixels
displayed on the display panel 150 and the white luminance of
these subpixels. A value measured by a measuring unit of the
measuring instrument 160 is displayed on a monitor or the
like working in conjunction with the measuring unit. An
operator performing optical compensation adjusts gains
based on a luminance ratio calculation while observing
whether the measured value displayed on the monitor or the
like corresponds to a target value, and performs measure-
ment, setup, and adjustment operations so that the measured
value reaches the target value.

As shown in FIG. 4, when operations accompanied by
optical compensation are performed, a gamma curve showing
luminance versus gray level for RGBW appears on the dis-
play panel. The operator corrects the target color coordinates
by gamma curve adjustment. Since preferred target color
coordinates differ according to consumers (or countries), the
optical compensation operation is determined according to
consumer preferences. Therefore, the optical compensation
operation requires a fast and efficient method which offers the
accuracy of compensation.

As shown in FIG. 5, once the target white luminance is set,
selected subpixels, e.g., GB subpixels GB, as shown in the
drawing, as well as the W subpixel, need to emit light on the
display panel.

That is, as explained with reference to FIG. 1, as for the
RGBW subpixels SPr, SPg, SPb, and SPw, subpixels selected
from the RGB subpixels SPr, SPg, and SPb needs to emit light
with the W subpixel SPw on the display panel 150.
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As such, the target white luminance of the display panel of
the embodiment consists of not a single color but a combina-
tion of multiple colors.

Because of this characteristic, when optical compensation
is performed on the organic light emitting display device
according to the conventional optical compensation method,
the relationship between the gain and luminance of each of
the RGBW subpixels SPr, SPg, and SPb shows a different
increasing pattern for each gray level. Due to this, itisdifficult
to estimate the common amount of change for converging the
color coordinates and luminance of these subpixels on target
values by using the conventional optical compensation
method. Also, the conventional optical compensation method
may arouse deadlock due to gain variations for adjusting the
color coordinates and luminance of these subpixels. There-
fore, the following optical compensation method according to
the embodiments herein may be used in order to avoid such
deadlock and perform fast and efficient optical compensation
with accuracy.

First Exemplary Embodiment

Hereinafter, an optical compensation method for an
organic light emitting display device according to a first
exemplary embodiment will be described in more detail.

FIG. 6 is a flowchart for explaining a schematic flow of an
optical compensation method for an organic light emitting
display device according to a first exemplary embodiment.

As shown in FIG. 6, the schematic flow of the optical
compensation method for the organic light emitting display
device according to the first exemplary embodiment of the
present invention will be described below.

A display mode of a display panel is set to an RGB mode
(S110). RGB initial gains of RGB subpixels are set ($120).
Each of the RGB subpixels converges on target luminance
(8130). The display mode of the display panel is set to an
RGBW mode (S210). Subpixels to emit light together with a
W subpixel are selected from the RGB subpixels, and a W
initial gain of the W subpixel is set (S220). The color coordi-
nates and luminance of the W subpixel to which the initial
gain value is applied are measured (S230). The luminance
ratio of the W subpixel and the selected subpixels is calcu-
lated (S240). Maximum gains of the W subpixel and the
selected subpixels are adjusted (S250). Maximum color coor-
dinates and luminance of the W subpixel and the selected
subpixels are measured (S260). The W subpixel and the
selected subpixels converge on target color coordinates and
luminance (S270).

In the above process, the number of selected subpixels may
be one, two, or three selected from the RGB subpixels, the
reason of which is as follows. The number of selected sub-
pixels that additionally emitlight on the display panel in order
to represent target color coordinates and luminance for white
may be one, two, or three of the RGB subpixels depending on
images. If two subpixels are selected, the selected subpixels
that additionally emit light in order to represent the target
color coordinates and luminance for white may be either GB
subpixels, RG subpixels, or RB subpixels.

In the above process, in the step S270 of making the color
coordinates and luminance of the W subpixel and the selected
subpixels converge in the RGBW mode, as well as in the step
S130 of making the luminance of the RGB subpixels con-
verge in the RGB mode, measurement and adjustment are
done more than once. For example, if the W subpixel and the
selected subpixels converge on the target color coordinates
and luminance (Yes), gain values of the W subpixel and the
selected subpixels are extracted. However, if the W subpixel
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and the selected subpixels do not converge on the target color
coordinates and luminance (No), the process subsequent the
step S250 of adjusting maximum gains of the W subpixel and
the selected subpixels is repeated.

The step S130 of making the luminance of the RGB sub-
pixels converge in the RGB mode is divided into a step for
making the luminance of the R subpixel converge, a step for
making the luminance of the G subpixel converge, and a step
for making the luminance of the B subpixel converge. Like-
wise, the step S270 of making the color coordinates and
luminance of the W subpixel and the selected subpixels con-
verge in the RGBW mode is also divided into a step making
the luminance of the W subpixel converge and a step for
making the luminance of the selected subpixels converge.

Hereinafter, the optical compensation method for the
organic light emitting display device according to the first
exemplary embodiment of the present invention will be
described in more detail by taking as an example the case
where the selected subpixels to emit light together with the W
subpixel are the GB subpixels.

FIGS. 7 to 10 are flowcharts for explaining in detail the
optical compensation method for the organic light emitting
display device according to the first exemplary embodiment
of the present invention and the resulting luminance curves.

First, the display mode of the display panel is set to the
RGB mode (S110). Since the display panel of the first exem-
plary embodiment is capable of displaying all of RGBW, only
RGB data signals are used as test signals to display only RGB,
and the display panel is configured to display an image.

Next, RGB initial gains of RGB subpixels are set (S120). In
this step, data is written in a lookup table working in conjunc-
tion with a gamma unit so that an image is displayed on the
display panel based on the initial gains of the RGB subpixels.

Next, the color coordinates and luminance of each of the
RGB subpixels to which the initial gain values are applied are
measured (S131).

Next, the luminance ratio of the RGB subpixels is calcu-
lated (S132). In the step S131 of measuring the color coordi-
nates of each of the RGB subpixels, if the color coordinates of
each of the RGB subpixels to which the initial gain values are
applied are measured by using a measuring unit, the color
coordinate values XYZ for the RGB subpixels are displayed
on a monitor or the like. In this step, the operator can thus
calculate luminance ratio by using the color coordinate values
XY7Z. In this step, the operator can calculate the luminance
ratio of the RGB subpixels by substituting the measured color
coordinate values XYZ into the following Equation 1, but the
present invention is not limited thereto.

rL X gX bXY' (wx (Equation 1)
gL|=|rY gY bY | x| wY
rZ gZ bZ wZ

bL

The above Equation 1 is a conversion equation for calcu-
lating the luminance (L) ratio of the RGB subpixels r, g, and
b.

Next, maximum gains of the RGB subpixels are adjusted
(8133). Once the luminance ratio of the RGB subpixels is
calculated in the luminance ratio calculation S132, the opera-
tor adjusts the maximum gains of the RGB subpixels on the
system based on the calculated luminance ratio. Then, an
image to which the maximum gains are applied is displayed
on the display panel.

Next, the maximum luminance of each of the RGB sub-
pixels is measured (S134). In this step, when the maximum
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luminance ofeach of the RGB subpixels is measured by using
a measuring unit, the measured values are displayed on a
monitor or the like. Then, the operator can determine whether
the measured maximum luminance values are within the
range of luminance convergence.

Next, if the RGB subpixels do not converge on the target
luminance (No), the process subsequent to the step S133 of
adjusting maximum gains of the RGB subpixels is repeated,
and the measured maximum luminance values are adjusted to
fall within the range of luminance convergence. Upon
completion of the RGB subpixels’ converging on the target
luminance (Yes), the final RGB gains of the RGB subpixels
can be extracted in this step (S135). Otherwise, the subse-
quent steps are performed.

Next, the luminance ratio of the RGB subpixels is calcu-
lated (S136). In this step, the luminance ratio of the RGB
subpixels can be calculated by substituting the maximum
luminance measured in the maximum luminance measuring
step S134 into Equation 1, but the present invention is not
limited thereto.

Next, the gains of the RGB subpixels are adjusted for each
point (8137). In this step, the gains of the RGB subpixels can
be adjusted for M gamma adjustment points (M is an integer
equal to or greater than 2) suchas 2,4, 6, 8, 10, and 12, but the
present invention is not limited thereto. In the first exemplary
embodiment, 10-point gamma gains are adjusted by way of
example.

Next, the per-point gamma curve luminance is measured
for each of the RGB subpixels (S138). Since the 10-point
gamma gains have been adjusted in the step S137 of adjusting
gains for each point, the corresponding 10-point gamma
curve luminance is measured in this step. However, this step
may vary depending on gamma gain adjustment points.

Next, if the per-point gamma curve luminance of each of
the RGB subpixels does not converge on the target color
coordinates and luminance (No), the process subsequent to
the step S137 of adjusting gains of the RGB subpixels for
each point is repeated, and the target luminance for the per-
point gamma curve luminance is adjusted to fall within the
range of luminance convergence. Upon completion of the
RGB subpixels’ converging on the target luminance (Yes),
the final RGB gains of the RGB subpixels can be extracted in
this step.

Once the RGB subpixels’ converging on the target lumi-
nance is completed and the final RGB gains of the RGB
subpixels are extracted, the display mode of the display panel
is set to the RGBW mode (S210).

Next, subpixels (e.g., GB subpixels) to emit light together
with the W subpixel are selected from the RGB subpixels, and
a W initial gain of the W subpixel is set (3220). Data is written
in a lookup table working in conjunction with a gamma umit
so that an image is displayed on the display panel based on the
initial gains of the RGB subpixels. In this step, the previously
extracted final RGB gains, as well as the initial gain of the W
subpixel, can be set.

Next, the color coordinates and luminance of the W sub-
pixel to which the initial gain value is applied are measured
(8230). The luminance ratio of the W subpixel and the
selected subpixels is calculated (S240).

In the step S230 of measuring the color coordinates and
luminance of the W subpixel, if the color coordinates and
luminance of the W subpixel to which the initial gain values
are applied are measured by using a measuring unit, the color
coordinate and luminance values XYZ and w for the W sub-
pixel are displayed on a monitor or the like. In this step, the
operator can thus calculate the luminance ratio of the W
subpixel and the GB subpixels by using the measured color
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coordinate and luminance values XYZ and w. In this step, the
operator can calculate the luminance ratio of the WGB sub-
pixels by substituting the measured color coordinate and
luminance values XYZ and w into the following Equation 2,
but the present invention is not limited thereto.

wdl) (wdX gX bX\' [wX
[gL]:[de gY bY] X[WY]

bL wdZ gZ bZ wZ

(Equation 2)

The above Equation 2 is a conversion equation for calcu-
lating the luminance (L) ratio of the WOE subpixels w g, and
b. d may be a variable or constant value for the W subpixel.

Next, maximum gains of the WGB subpixels are adjusted
(5250). Once the luminance ratio of the WGB subpixels is
calculated in the luminance ratio calculation step S240, the
operator adjusts the maximum gains of the WGB subpixels on
the system based on the calculated luminance ratio. Then, an
image to which the maximum gains are applied is displayed
on the display panel.

Next, the maximum luminance of each of the W subpixel
and the GB subpixels is measured (S260). In this step, when
the maximum color coordinates and luminance of'each of the
WGB subpixels is measured by using a measuring unit, the
measured values are displayed on a monitor or the like. Then,
the operator can determine whether the measured maximum
color coordinate and luminance values are within the range of
luminance convergence.

Next, if the W subpixel and the GB subpixels do not con-
verge on the target luminance (No), the process subsequent to
the step S255 of adjusting maximum gains of the W subpixel
and the GB subpixels is repeated, and the measured maxi-
mum color coordinate and luminance values are adjusted to
fall within the range of luminance convergence. Upon
completion of the WGB subpixels’ converging on the target
luminance (Yes), the final RGB gains of the WGB subpixels
can be extracted in this step (S270). Otherwise, the subse-
quent steps are performed.

Next, the luminance ratio of the W subpixel and the GB
subpixels is calculated (S271). In this step, the luminance
ratio of the WGB subpixels can be calculated by substituting
the maximum color coordinates and luminance measured in
the maximum luminance measuring step S260 into the fol-
lowing Equation 2, but the present invention is not limited
thereto.

Next, the gains of the W subpixel and the GB subpixels are
adjusted for each point (§272). In this step, the gains of the
WGB subpixels can be adjusted for M gamma adjustment
points (M is an integer equal to or greater than 2) such as 2, 4,
6, 8, 10, and 12, but the present invention is not limited
thereto. In the first exemplary embodiment, 10-point gamma
gains are adjusted by way of example.

Next, the per-point gamma curve luminance is measured
for each ofthe W subpixel and the GB subpixels (S273). Since
the 10-point gamma gains have been adjusted in the step S272
of adjusting gains for each point, the corresponding 10-point
gamma curve luminance is measured in this step. However,
this step may vary depending on gamma gain adjustment
points.

Next, if the per-point, gamma curve luminance of each of
the W subpixel and the GB subpixels do not converge on the
target color coordinates and luminance (No), the process
subsequent to the step S272 of adjusting gains of the W
subpixel and the GB subpixels for each point is repeated, and
the target color coordinates and luminance for the per-point
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gamma curve luminance are adjusted to fall within the range
of luminance convergence. Upon completion of the WGB
subpixels’ converging on the target color coordinates and
luminance (Yes), the final WGB gains of the WGB subpixels
can be extracted in this step.

FIGS. 11 to 14 are graphs showing optical compensation
results according to the first exemplary embodiment of the
present invention.

Using the optical compensation method for the organic
light, emitting display device according to the first exemplary
embodiment of the present invention, the white color coordi-
nates (the X-axis represents gray level, and the Y-axis repre-
sents the X and Y coordinates on the color coordinates) as
shown in FIG. 11 can be set. And, using the optical compen-
sation method for the organic light emitting display device
according to the first exemplary embodiment of the present
invention, a luminance curve (the X-axis represents gray
level, and the Y-axis represents the X and Y coordinates on the
color coordinates) for agamma of2.2 as shown in FIG. 12 can
be set. And, using the optical compensation method for the
organic light emitting display device according to the first
exemplary embodiment of the present invention, the lumi-
nance (the X-axis represents gray level, and the Y-axis repre-
sents luminance) of each of RGB for a gamma of 2.2 as shown
in FIG. 13 can be tuned. And, using the optical compensation
method for the organic light emitting display device accord-
ing to the first exemplary embodiment of the present inven-
tion, the W luminance (the X-axis represents gray level, and
the Y-axis represents luminance) for a gamma of 2.2 as shown
in FIG. 14 can be tuned.

As seen above, the first exemplary embodiment of the
present invention has the effect of providing an optical com-
pensation method for an organic light emitting display device
which automatically calculates and compensates an addi-
tional amount of luminescence of the RGB subpixels for
white balancing of the W subpixel in the display panel com-
prising the RGBW subpixels. Also, the first exemplary
embodiment of the present invention has the effect of provid-
ing an optical compensation method for an organic light
emitting display device which offers accuracy and performs a
fast and efficient optical compensation, without getting into a
deadlock state when a variation in the gain values of gammas
of the RGBW subpixels occurs in the display panel compris-
ing the RGBW subpixels. Also, the first exemplary embodi-
ment of the present invention has the effect of providing an
optical compensation method for an organic light emitting
display device which offers accuracy and performs a fast and
efficient optical compensation in the display panel compris-
ing the RGBW subpixels.

The above-explained display panel comprising the RGBW
subpixels causes a subpixel selected from the RGB subpixels
to further emit light to correct the white color coordinates.
Due to this, the display panel comprising the RGBW subpix-
els is accompanied by an increase in power consumption
depending on the amount of selected subpixels upon correct-
ing the white color coordinates. The following driving
method is used to solve this problem.

Second Exemplary Embodiment

FIG. 15 is a flowchart for explaining a driving method for
an organic light emitting display device according to a second
exemplary embodiment of the present invention. FIG. 16 is a
view for showing the data ratio of WGB included in video and
astill image interms of data. FIG. 17 is a view for showing the
data ratio of WGB included in video and a still image in terms
of display panel.
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As shown in FIG. 15, the driving method for the organic
light, emitting display device according to the second exem-
plary embodiment of the present invention comprises an
image analysis step S310, a video detection step S320, a W
data signal amount analysis step S330, a selected data signal
amount determination step S340, a data signal output step
S350, a reference amount determination step S360, and a data
signal output step S370.

Also in the second exemplary embodiment, as explained
with reference to FIG. 1, data signals selected from RGB data
signals and a W data signal are added together to produce
RGBW data signals to correct white color coordinates. Then,
upon receiving the RGBW data signals, the display panel 150
displays white based on the lighting of the white subpixel
SPw and selected subpixels.

Therefore, the number of selected subpixels may be one,
two, or three selected from the RGB data signals, the reason
of which is as follows. The number of selected data signals
that additionally emit light on the display panel of the second
exemplary embodiment in order to represent target color
coordinates and luminance for white may be one, two, or
three of the RGB data signals depending on images. If two
data signals are selected, the selected data signals that addi-
tionally emit light in order to represent the target color coor-
dinates and luminance for white may be either GB data sig-
nals, RG data signals, or RB data signals.

For convenience of explanation, the following description
will be made on an example where the selected data signals to
emit light together with the W data signal are GB data signals.

First of all, an input image is analyzed to detect whether the
image corresponds to video (S310). The image analysis step
S310 is performed by an image processor. The image proces-
sor detects whether the image is video or still based on the
amount of change in each frame of data signals included in the
input image and a motion in the input image (S320).

Next, if the input image corresponds to video (Yes), the
amount of W data signal is analyzed (S330). If the input
image corresponds to video, the image processor analyzes the
amount of W data signal and calculates an analysis result.

Next, the amount of GB data signals is determined depend-
ing on the analysis result of the amount of W data signal
(S340). In the selected data signal amount determination step
S340, the amount of GB data signals is determined to be
increased and decreased relative to the reference amount
depending on the amount of W data signal. The reference
amount refers to a value prepared by the use of GB data
signals corrected with the target color coordinates for white
gray level, that is, by optical compensation, which may be a
normal value based on a lookup table for determining the
amount of GB data signals for each gray level. The previously
explained first exemplary embodiment is applicable to the
optical compensation method.

Inthe selected data signal amount determination step S340,
if the amount of W data signal is small as an analysis result of
the amount of W data signal, the amount of GB data signals is
decreased compared to the reference amount. On the con-
trary, if the amount of W data signal is large, the amount of GB
data signals is increased compared to the reference amount.

By increasing and decreasing the amount of GB data sig-
nals, which are the selected data signals, it is possible to solve
the problem of an increase in power consumption accompa-
nied by the overall amount of selected data signals to be
additionally emit light.

Next, by applying the amount of GB data signals, RGBW
data signals are generated and output (S350). The image
processor determines the amount of GB data signals depend-
ing on an analysis result of the amount of W data signal, and
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applies this amount to generate RGBW data signals and out-
put them through a timing controller. The timing controller
supplies the RGBW data signals to the display panel. Then,
the display panel displays an image using the RGBW data
signals.

On the other hand, if the input image does not correspond
to video (NO), the amount of GB data signals is determined to
be a reference amount corrected with the target color coordi-
nates for white gray level (S360).

Next, by applying the amount of GB data signals, RGBW
data signals are generated and output (S370). If the input
image is not video, the image processor determines the
amount of GB data signals based on the value corrected with
the target color coordinates for white gray level, that is, the
reference amount set in the lookup table, and applies this
amount to generate RGBW data signals and outputs them
through the timing controller.

By varying the amount of selected data signals in the same
manner as in the second exemplary embodiment, the amount
of selected data signals is decreased as in the following
example.

As shown in FIG. 16, when an image IMG is input, the
image processor analyzes a motion, and detects whether the
image IMG is video or still. Also, if the image IMG is still, an
amount of GB data signals set in the lookup table is set and
output. On the contrary, if the image IMG is video, an amount
of GB data signals which is lower than the reference amount
is set and output. This is demonstrated in the GB output for the
video and the GB output for the still image.

Although FIG. 16 shows the data ratio of WGB included in
video and a still image in terms of data, this figure will be
shown below in terms of display panel.

As shown in FIG. 17, if the image IMG is a still image (a),
GB subpixels in the display panel emit light by a reference
amount of GB data signals. On the contrary, if the image IMG
is video (b), the GB subpixels in the display panel emit light
by an amount of GB data signals which is lower than the
reference amount. This is represented as reductions in gray
level at portions “P1” and “P2” of FIG. 17.

According to the second exemplary embodiment, in the
above-explained driving method, the amount of selected data
signals has a larger reduction relative to the reference amount
when the images corresponding to video have a lower gray
level.

A description of which will be easily understood with
reference to the following Tables 1 and 2 according to the
second exemplary embodiment, as compared to Comparative
Example.

The following Table 1 shows an example where GB data
signals corresponding to an inputimage are reduced by 5% at
32 gray levels, as compared to Comparative Example.

TABLE 1
Comparative Second exemplary
Example embodiment
G B G B Note
255G 91 167 91 167 —
223G 91 167 87 159 223G *0.95
191G 91 167 82 151 191G *0.90
159G 91 167 78 142 159G * 0.85
127G 91 167 73 134 127G * 0.80
95G 91 167 69 126 95G *0.75
63G 91 167 64 117 63G *0.70
316 91 167 60 109 31G*0.65
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The following Table 2 shows an example where GB data
signals corresponding to an input image are reduced by 10%
at 32 gray levels, as compared to comparative Example.

TABLE 2
Comparative Second exemplary
Example embodiment
G B G B Note
255G 91 167 91 167 —
223G 91 167 82 151 223G*09
191G 91 167 73 134 191G * 0.8
159G 91 167 64 117 159G * 0.7
121G 91 167 55 101 127G * 0.6
95G 91 167 46 84 95G* 0.5
63G 91 167 37 67 63G*04
316G 91 167 28 51 31G*03

Meanwhile, in the second exemplary embodiment, the fol-
lowing current consumption values are obtained from the
simulation of the accumulated current of a 10-minute, inter-
national standard video in the experimental process.

Comparative Example: 136.57W

Second Exemplary Embodiment of Table 1: 124.77W
(913%)

Second Exemplary Embodiment of Table 2: 112.65W
(82.5%)

From the above experimental results, gray levels and colors
continue to change, and color coordinate distortions are less
detected at low gray levels. Due to this, even with the use of
the driving method as in the second exemplary embodiment,
it could be expected that it will be difficult for the user to
detect differences in color coordinate distortions in video.

As seen from above, the second exemplary embodiment of
the present invention has the effect of providing a driving
method for an organic light emitting display device which can
reduce power consumption by reducing the amount of
selected data signals to be used for white color coordinate
correction by image analysis in a display panel comprising
RGBW subpixels. Moreover, the present invention has the
effect of providing a driving method for an organic light
emitting display device which can convert data signals so that
power consumption is reduced when displaying video and
when representing low gray levels.

What is claimed is:
1. An optical compensation method for an organic light
emitting display device, the method comprising:

setting initial gain values of red (R), green (G), and blue (B)
subpixels;

making each of the R, G and B subpixels converge on a
target luminance for each subpixel;

wherein the making each of the R, G, and B subpixels
converge on the target luminance comprises:
measuring color coordinates of each of the R, B, and B

subpixels to which the initial gain values are applied,;
calculating a luminance ratio of the R, G, and B subpix-
els; and

adjusting maximum gains of the R, G, and B subpixels;

selecting subpixels to emit light with a white (W) subpixel
from the R, G and B subpixels, and setting an initial gain
value of the W subpixel;

measuring color coordinates and a luminance of the W
subpixel to which the initial gain value is applied,

calculating a luminance ratio of the W subpixel and the
selected subpixels;

adjusting maximum gains of the W subpixel and the
selected subpixels;
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measuring maximum color coordinates and a maximum
luminance ratio of the W subpixel and the selected sub-
pixels; and

making the W subpixel and the selected subpixels converge

on target color coordinates and luminance.
2. The method of claim 1, wherein, in the converging of the
W subpixel and the selected subpixels on the target color
coordinates and luminance, responsive to the W subpixel and
the selected subpixels diverging from the target color coordi-
nates and luminance, the process subsequent to the adjusting
of maximum gains of the W subpixel and the selected sub-
pixels is repeated.
3. The method of claim 1, wherein, upon completion of the
W subpixel and the selected subpixels converging on the
target color coordinates and luminance, calculating of the
luminance ratio the W subpixel and the selected subpixels,
adjusting of gains of the W subpixel and the selected subpix-
els for each point, and measuring of per-point gamma curve
luminance for each of the W subpixel and the selected sub-
pixels are performed, and
responsive to the per-point gamma curve luminance of
each of the W subpixel and the selected subpixels diverg-
ing from the target color coordinates and luminance, the
process subsequent to the adjusting of gains of the W
subpixel and the selected subpixels for each point is
repeated.
4. The method of claim 1, wherein the setting of initial gain
values of R, G and B subpixels comprises setting initial gain
values of the selected subpixels.
5. The method of claim 1, wherein the making of each of
the R, G and B subpixels converge on the target luminance
comprises:
measuring a maximum luminance of each of the R, G and
B subpizxel, and

responsive to each of the R, G and B subpixels diverging
from the target luminance, repeating the process subse-
quent to the adjusting of maximum gains ofthe R, Gand
B subpixels.

6. The method of claim 1, wherein, upon completion of the
R, G and B subpixels converging on target color coordinates
and the target luminance, calculating of the luminance ratio
the R, G and B subpixels, adjusting of gains of the R, Gand B
subpixels for each point, and measuring of the per-point
gamma curve luminance for each of the R, G and B subpixels
are performed, and

when the per-point gamma curve luminance of each of the

R, G and B subpixels diverge from the target color coor-
dinates and luminance, the process subsequent to the
adjusting of gains of the R, G and B subpixels for each
point is repeated.
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7. The method of claim 1, wherein a number of selected
subpixels is one, two, or three selected from the R, G and B
subpixels.

8. The method of claim 1, wherein the selected subpixels
are selected from one of: the G and B subpixels, the R and G
subpixels, and the R and B subpixels.

9. A driving method for an organic light emitting display
device, the method comprising:

analyzing an input image to detect whether the input image

is video or a still image;

responsive to detecting that the input image is video:

analyzing an amount of white (W) data signal included
in the input image compared to a threshold value;

determining an amount of data signals selected from red
(R), green (G) and blue (B) data signals according to
an analysis result of the amount of W data signal,
wherein the amount of selected data signals is deter-
mined to be increased or decreased relative to a ref-
erence amount;

responsive to detecting that the input image is a still image:

determining an amount of selected data signals to be the
reference amount corrected with the target color coor-
dinates for white gray level;

applying the amount of selected data signals to generate R,

G, B and W data signals and outputting the R, G, B and
W data signals; and

displaying the image by using the R, G, B and W data

signals.

10. The method of claim 9, further comprising, responsive
to detecting that the input image is a still image applying the
reference amount to the amount of selected data signals and
outputting R, G, B and W data signals.

11. The method of claim 9, wherein, in the determining of
the amount of selected data signals, responsive to the amount
of W data signal being less than a threshold value, the amount
of selected data signals is decreased compared to a reference
amount, and responsive to the amount of W data signal being
greater than the threshold value, the amount of selected data
signals is increased compared to the reference amount.

12. The method of claim 9, wherein the amount of selected
data signals has a larger reduction compared to a reference
amount when the image corresponding to video has a lower
gray level.

13. The method of claim 9, wherein a number of selected
data signals is one, two, or three selected from the R, Gand B
data signals.

14. The method of claim 9, wherein the selected data sig-
nals are selected from one of: the G and B data signals, the R
and G data signals, and the R and B data signals.
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