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(57) ABSTRACT

An organic light emitting display and an image compensation
method improves the Long Range Uniformity (LRU) of the
output image by displaying the identical image when the
identical image is input to each pixel, by measuring the lumi-
nance, chromaticity coordinates and color temperature after
an organic light emitting display panel is fabricated, by stor-
ing the compensation values thereof in a memory in the form
of a look-up table in advance, and by compensating one of a
power supply voltage, a data voltage and a light emission
time. The organic light emitting display device and an image
compensation method includes: a video signal processor; a
control unit coupled to the video signal processor to compen-
sate the luminance, chromaticity coordinates and color tem-
perature in order to have the identical output image in relation
to the identical input image; and an organic light emitting
display panel coupled to the control unit to display the com-
pensation image in which the luminance, chromaticity coot-
dinates and color temperature have been compensated.
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FIG. 2b
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FIG. 4
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ORGANIC LIGHT EMITTING DISPLAY AND
IMAGE COMPENSATION METHOD

CLAIM OF PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application for ORGANIC LIGHT
EMITTING DISPLAY AND IMAGE COMPENSATION
METHOD earlier filed in the Korean Intellectual Property
Office on 15 Jan. 2007 and there duly assigned Serial No.
10-2007-0004434.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an organic light
emitting display and image compensation method, and more
particularly, the present invention relates to an organic light
emitting display and image compensation method for
improving the Long Range Uniformity (LRU) of the output
image by displaying the identical image when the identical
image is input to each pixel, by measuring luminance, chro-
maticity coordinates and color temperature after an organic
light emitting display panel is fabricated, by storing the com-
pensation values thereof in a memory in the form of a look-up
table in advance, and by compensating one of a power supply
voltage, a data voltage and a light emission time using the
compensation values.

[0004] 2. Description of the Related Art

[0005] In general, the video characteristics of the organic
light emitting display, (for example, luminance, chromaticity
coordinate and color temperature), include electrical charac-
teristics, thin film transistor characteristics and organic light
emitting diode characteristics.

[0006] An organic light emitting diode may be composed
of an anode, an organic layer and a cathode. The organic layer
may be composed of an emitting layer (EML) that emits light
by forming an exciton when an electron and a hole contact
each other, an electron transport layer (ETL) for transporting
the electron, and a hole transport layer (HTL) for transporting
the hole. An electron injecting layer (EIL) may be formed on
one side of the electron transport layer, and a hole injecting
layer (HIL) may further be formed on one side of the hole
transport layer. Furthermore, in a phosphorescent organic
light emitting diode, a hole blocking layer may be selectively
formed between the emitting layer and the electron transport
layer, and an electron blocking layer may be selectively
formed between the emitting layer and the hole transport
layer.

[0007] The resistance of an anode and a cathode of the
organic light emitting diode, a voltage drop (IR drop) in the
power line (ELVDD, ELVSS) and a degree of uniformity
when the organic light emitting diode is deposited on an
organic thin film layer, etc. are known factors in the degrading
of a Long Range Uniformity (LRU) of the video characteris-
tics.

[0008] To reduce this problem, many others have tried to
improve the material of the anode and cathode of the organic
light emitting diode, to increase the mobility of electrons and
holes by laminating organic thin film layers, and to reduce the
resistance of the power line by adjusting its width, depth, etc.
[0009] However, in spite of these efforts, the LRU of the
video is still main issue in the product development and it is
not fully improved. That is, there is a deviation of luminance,
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chromaticity coordinate and color temperature at each pixel
even if the material and process are improved as described
above, and thus the LRU as well as the short range uniformity
are degraded.

[0010] Inother words, there is a problem that the reliability
of the display is reduced and the life time of the display is
shortened, since a different image is displayed even when the
identical image is input to each pixel with time.

SUMMARY OF THE INVENTION

[0011] The present invention obviates the problems dis-
cussed above, and an aspect of the present invention is to
provide an organic light emitting display and image compen-
sation method to improve the Long Range Uniformity (LRU)
of the display image by displaying the identical image when
the identical image is input to each pixel, by measuring lumi-
nance, chromaticity coordinate and color temperature after an
organic light emitting display panel is fabricated, by storing
the compensation value thereof in a memory in the form of a
look-up table in advance, and by compensating any one ofa
power supply voltage, a data voltage and light emission time
using the compensation value.

[0012] To achieve the above-mentioned aspects, the
organic light emitting display according to the present inven-
tion includes a video signal processor; a control unit coupled
to the video signal processor to compensate luminance, chro-
maticity coordinates and color temperature in order to have
the identical output image in relation to the identical input
image; an organic light emitting display panel coupled to the
control unit to display the compensation image in which
luminance, chromaticity coordinates and color temperature
have been compensated; a power supplier coupled to the
organic light emitting display panel; a scanning driver
coupled to the organic light emitting display panel; a data
driver coupled to the organic light emitting display panel; and
an emission control driver coupled to the organic light emit-
ting display panel.

[0013] The control unit may include a memory to store the
compensated luminance, chromaticity coordinates and color
temperature values of the organic light emitting display panel
at each pixel in advance; a first calculating unit to calculate a
first compensation value using the compensation value of the
respective video signal at each pixel provided from the video
signal processor; a second calculating unit to calculate a
second compensation value using the first compensation
value and a calibrating constant.

[0014] The calibrating constant used in the second calcu-
lating unit may correspond to one of a power supply voltage,
adata voltage and a light emitting time supplied to the organic
light emitting display panel.

[0015] The compensated luminance value, chromaticity
coordinates value and color temperature value at each pixel
stored in the memory may be stored as a look-up table.
[0016] Thesecond calculating unit may provide the second
compensation value to the power supplier.

[0017] The power supplier may provide the organic light
emitting display panel with the compensated power supply
voltage according to the second compensation value.

[0018] The second calculating unit may provide the second
compensation value to the data driver.

[0019] The data driver may provide the organic light emit-
ting display panel with the compensated data voltage accord-
ing to the second compensation value.
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[0020] The second calculating unit may provide the second
compensation value to the light emitting driver.

[0021] The light emitting driver may provide the organic
light emitting display panel with the compensated light emit-
ting time according to the second compensation value.
[0022] A clock signal supplier is coupled to the video signal
processor, and the video signal processor may output a syn-
chronizing signal in the clock signal supplier.

[0023] The clock signal supplier may output the synchro-
nizing signal and the clock signal to the scanning driver, the
data driver and the light emitting driver.

[0024] To achieve the above-mentioned aspects, an image
compensation method of an organic light emitting display
includes: loading the video signal; loading the compensated
luminance value, chromaticity coordinates value and color
temperature value at each pixel; calculating the first compen-
sation value using the respective compensation value at each
pixel corresponding to the video signal; calculating a second
compensation value using the first compensation value and a
calibrating constant; and providing the second compensation
value to the organic light emitting display panel.

[0025] The calibrating constant may correspond to one of a
power supply voltage, a data voltage and a light emitting time
supplied to the organic light emitting display panel.

[0026] The second compensation value may be supplied to
one of a power supplier, a data driver and a light emitting
driver of the organic light emitting display panel.

[0027] The calibrating constant is a value corresponding to
a power supply voltage of the organic light emitting display
panel, and the second compensation value may be supplied to
a power supplier of the organic light emitting display panel.
[0028] The calibrating constant is a value corresponding to
the a voltage of the organic light emitting display panel, and
the second compensation value may be provided to a data
driver of the organic light emitting display panel.

[0029] The calibrating constant is a value corresponding to
a light emitting time of the organic light emitting display
panel, and the second compensation value may be supplied to
a light emitting driver of the organic light emitting display
panel.

[0030] As described above, the organic light emitting dis-
play and image compensation method according to the
present invention measures luminance, chromaticity coordi-
nates and color temperature after an organic light emitting
display panel is fabricated, and stores the compensation val-
ues inthe memory in the form of a look-up table in advance so
as to display the identical image when the identical image is
input to each pixel.

[0031] Inaddition to, the organic light emitting display and
image compensation method according to the present inven-
tion improves the Long Range Uniformity (LRU) as well as
the Short Range Uniformity (SRU) by compensating the
power supply voltage, the data voltage and the light emitting
time using the compensation values which have been previ-
ously stored in the memory.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] A more complete appreciation of the present inven-
tion and many of the attendant advantages thereof, will be
readily apparent as the present invention becomes better
understood by reference to the following detailed description
when considered in conjunction with the accompanying
drawings in which like reference symbols indicate the same
or similar components, wherein:
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[0033] FIG. 1 is a block diagram of an image measuring
system for measuring the video characteristics (luminance,
chromaticity coordinate and color temperature) of the organic
light emitting display before discharge.

[0034] FIGS. 2a to 2c are graphs of relationships between
voltage-current, current-luminance and voltage-luminance of
a pixel of an organic light emitting display.

[0035] FIGS. 3a to 3¢ are views of one embodiment of the
look up table at each pixel stored in a memory of an organic
light emitting display.

[0036] FIG. 4 is a block diagram of an organic light emit-
ting display according to one embodiment of the present
invention.

[0037] FIG. 5a is a circuit diagram of one embodiment of
the pixel circuit formed in the panel of FIG. 4 and FIG. 55 is
a timing diagram thereof.

[0038] FIG. 6 is a block diagram of an organic light emit-
ting display according to another embodiment of the present
invention.

[0039] FIG. 7a is a circuit diagram of one embodiment of
the pixel circuit formed in the panel of FIG. 6 and FIG. 75 is
a timing diagram thereof.

[0040] FIG. 8 is a block diagram of an organic light emit-
ting display according to another embodiment of the present
invention.

[0041] FIG. 9a is a circuit diagram of one embodiment of
the pixel circuit formed in the panel of FIG. 8 and FIG. 95 is
a timing diagram thereof.

[0042] FIG. 10 is a flowchart of an image compensation
method according to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0043] FIG. 1 is a block diagram of an image measuring
system for measuring the video characteristics (luminance,
chromaticity coordinate and color temperature) of an organic
light emitting display before discharge.

[0044] Asillustrated in FIG. 1, the image measuring system
10 includes an organic light emitting display 100, a high
quality digital camera 20 for measuring the video character-
istics (luminance, chromaticity coordinate and color tem-
perature) of the organic light emitting display 100, and a
compensation value calculating unit 30 for calculating the
compensation value in order to obtain the identical image
output by using the value measured in the high quality digital
camera 20.

[0045] The organic light emitting display 100 includes
memories 121, 122, and 123 in which the initial value of the
luminance data, chromaticity coordinate data and color tem-
perature data are stored, a control unit 120 for executing a
specific control movement by loading the data from the
memories 121, 122, and 123, and an organic light emitting
display panel 180 for displaying a specific image under the
control of the control unit 120. The structure and operation of
the organic light emitting display 100 is described later in
greater detail.

[0046] Thehigh quality digital camera 20 takes a picture of
luminance, chromaticity coordinate and color temperature of
every pixel in the organic light emitting display panel 180 and
transmits the data thereof to the compensation value calcu-
lating unit. It is preferable that the high quality digital camera
20 has a resolving power capable of detecting luminance,
chromaticity coordinate and color temperature at each pixel.
For example, a ProMetric® high quality digital camera 20,
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(See www.radiantimaging.com) can measure luminance,
chromaticity coordinate value and color temperature at each
pixel.

[0047] The compensation value calculating unit 30 calcu-
lates the compensated luminance value, chromaticity coordi-
nate value and color temperature value at each pixel using the
luminance, chromaticity coordinate value and color tempera-
ture at each pixel from the high quality digital camera 20 as a
basis. The compensation value calculating unit 30 transmits
and stores the compensated luminance value, chromaticity
coordinate value and color temperature value at each pixel in
the memories 121,122, and 123 after the calculation has been
completed.

[0048] For example, the compensation value calculating
unit 30 calculates the compensated luminance value, chroma-
ticity coordinate value and color temperature value at each
pixel using the following formulas.

[0049] luminance compensation value L'=F(L)

[0050] chromaticity coordinate compensation value CC'=F
(€O

[0051] color temperature compensation value CT'=F(CT)
[0052] F(L) is a function value with reference to current-

voltage-luminance outputting the identical luminance in rela-
tion to the identical luminance input, F(CC)is a function value
with reference to current-voltage-chromaticity coordinate
outputting the identical chromaticity coordinate in relation to
the identical chromaticity coordinate input, and F(CT) is a
function value with reference to current-voltage-color tem-
perature outputting the identical color temperature in relation
to the identical color temperature input.

[0053] For example, if the measured luminance is 14000
cd/m and the theoretical or experimental luminance is 15000
cd/m> then the compensation value calculating unit 30 cal-
culates the compensation value (L") so that additional lumi-
nance of 1000 ¢cd/m” is to be output. That is, the compensation
value (L") may be the function which divides the theoretical or
experimental luminance by the measured luminance. The
power supply voltage, the data voltage and the light emitting
time to be supplied to the organic light emitting display panel
180 are adjusted to a certain extent corresponding to the
compensation value (L'), and are mentioned later.

[0054] Furthermore, if the measured chromaticity coordi-
nate value is X=0.283,Y=0.298 and the theoretical or experi-
mental chromaticity coordinate value is X=0.284, Y=0.297,
the compensation value calculating unit 30 calculates the
compensation value (CC") so that the chromaticity coordinate
value of X=+0.001, Y=-0.001 is added thereto. The power
supply voltage, the data voltage and the light emitting time to
be supplied to the organic light emitting display panel 180 are
adjusted to a certain extent corresponding to the compensa-
tion value (CC'"), and are mentioned later.

[0055] Finally, if the measured color temperature is 6400K
and the theoretical or experimental color temperature is
6500K, the compensation value calculating unit 30 calculates
the compensation value (CT') so that an additional color
temperature of 100K is added thereto. The power supply
voltage, the data voltage and the light emitting time to be
supplied to the organic light emitting display panel 180 are
adjusted to a certain extent corresponding to the compensa-
tion value (CT"), and are discussed later.

[0056] In other words, the present invention adjusts the
power supply voltage, the data voltage and the light emitting
time so as to have the theoretical or experimental luminance,
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chromaticity coordinate value and color temperature using
the above-mentioned compensation values (L',CC',CT").
[0057] FIGS. 2a to 2c¢ are graphs of relationships between
voltage-current, current-luminance and voltage-luminance of
the pixel in an organic light emitting display.

[0058] First of all, referring to the voltage-current charac-
teristic curve of FIG. 2a, the current density increases expo-
nentially as the voltage supplied to the pixel is increased.
Different current densities may be output even if the identical
voltage is supplied to each pixel, due to the electrical charac-
teristics, TFT characteristics and organic light emitting diode
characteristics, and thus, the identical image output in rela-
tion to the identical image input is achieved only when the
luminance, chromaticity coordinates and color temperature at
each pixel are compensated.

[0059] Referring to the current-luminance characteristic
curve of FIG. 25, the luminance from the pixel is increased as
approximately a 1st order function, as the current supplied to
the pixel is increased. Different luminance may be displayed
even if the identical current is supplied to each pixel, due to
the electrical characteristics, TFT characteristics and organic
light emitting diode characteristics, and thus, the identical
image output in relation to the identical image input is
achieved only when the luminance, chromaticity coordinates
and color temperature at each pixel are compensated.

[0060] Furthermore, referring to the voltage-luminance
characteristic curve of FIG. 2¢, the luminance from the pixel
increases approximately exponentially as the voltage sup-
plied to the pixel is increased.

[0061] However, different luminance may be output even if
the identical voltage is supplied to each pixel, due to the
electrical characteristics, TFT characteristics and organic
light emitting diode characteristics, and thus, the identical
image output in relation to the identical image input is
achieved only when the luminance, chromaticity coordinates
and color temperature at each pixel are compensated.

[0062] Inconclusion, as illustrated in FIGS. 2a to 2¢, there
is a deviation of luminance (including chromaticity coordi-
nates and color temperature) at each pixel even if the identical
voltage or current is supplied to each pixel. Therefore, to
minimize the deviation of luminance, chromaticity coordi-
nates and color temperature, the present invention stores a
specific compensation value in the memory using the image
measuring system described above.

[0063] FIGS. 3a to 3¢ are views of one embodiment of the
look up table at each pixel stored in the memory ofthe organic
light emitting display.

[0064] As illustrated in FIG. 3a, the organic light emitting
display of an embodiment of the present invention stores the
luminance compensation value corresponding to every pixel
composed of rows and columns in the form of a look up table.
For example, if the reference organic light emitting diode
current of the respective pixel is 1 mA, then 1.0 of the lumi-
nance compensation value is stored in row 1 and column 1,
1.11s stored in row 1 and column 2, 1.0 is stored in row 1 and
column 3, and 0.9 is stored in row 1 and column 4 so as to have
the identical luminances. The luminance compensation val-
ues with respect to every pixel are stored in this manner.
[0065] As illustrated in FIG. 3b, the organic light emitting
display of the present invention stores the chromaticity coor-
dinate compensation values corresponding to every pixel
composed of rows and columns in the form of a look up table.
For example, if the reference organic light emitting diode
current of the respective pixel is 1 mA, 1.1 of the chromaticity
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coordinate compensation values is stored in row 1 and col-
umn 1, 0.9 is stored in row 1 and column 2, 1.0 is stored in row
1 and column 3, and 0.8 is stored in row 1 and column 4 so as
to have the identical chromaticity coordinates. The chroma-
ticity coordinate compensation values with respect to every
pixel are stored in this manner.

[0066] As illustrated in FIG. 3¢, the organic light emitting
display of an embodiment of the present invention stores the
color temperature compensation values corresponding to
every pixel composed of rows and columns in the form of a
look up table. For example, if the reference organic light
emitting diode current of the respective pixel is 1 mA, then 1.0
of the color temperature compensation value is stored in row
1 and column 1, 1.1 is stored in row 1 and column 2, 1.0 is
stored in row 1 and column 3, and 0.9 is stored in row 1 and
column 4 so as to have the identical color temperatures. The
color temperature compensation values with respect to every
pixel are stored in this manner.

[0067] Furthermore, this look up table may be stored in the
memories as classified by the organic light emitting diode
current (I,;,) as well as by the pixel and is calculated
respectively. The look up table is just an example, and the
present invention is not restricted by the shape and content of
the look up table. That is, it may be difficult for users to check
the look up table through the typical processing software,
since the look up table is compiled into a computer language.
The memory may be stored in, for example, a Programmable
Read Only Memory (PROM), an Erasable PROM (EPROM),
an Flectrically Erasable PROM (EEPROM), flash memory or
an equivalent thereof. However, the present invention is not
restricted to a specific kind of memory thereof.

[0068] Inconclusion, ifthe identical image is input to every
pixel, then the luminance, chromaticity coordinates and color
temperature compensation values are stored in the memory so
as to output the identical image as the look up table of FIGS.
3ato3c.

[0069] FIG. 4 is a block diagram of an organic light emit-
ting display according to one embodiment of the present
invention.

[0070] As illustrated in FIG. 4, the organic light emitting
display 100 according to one embodiment of the present
invention includes a video signal processor 110; a control unit
120; a clock signal supplier 130; a power supplier 140; a
scanning driver 150; a data driver 160; an emission control
driver 170; and an organic light emitting display panel 180.
[0071] The video signal processor 110 samples a video
signal from the outside, and divides the signal info a digital
video signal of a specific number of bits and a synchronizing
signal. The video signal processor 110 outputs the digital
video signal of a specific number of bits to the control unit
120, and outputs the synchronizing signal to the clock signal
supplier 130.

[0072] The control unit 120 is composed of memories 121,
122, and 123, a first calculating unit 124 and a second calcu-
lating unit 125.

[0073] The luminance compensation values (L'), the chro-
maticity coordinate compensation values (CC') and the color
temperature compensation values (CT") have been previously
stored in the memories 121, 122, and 123 in the form of a look
up table. The calculating method and the storage of the
respective compensation values have been described above,
and thus, an explanation thereof has been omitted.

[0074] The first calculating unit 124 calculates the first
compensation value by using the compensation value corre-
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sponding to the digital video signal supplied from the video
signal processor 110. That is, the first calculating unit calcu-
lates the first compensation value according to the compen-
sation value of the digital video signal allotted to each pixel.
[0075] first compensation value=(L'*CC'*CT")

[0076] L'is the luminance compensation value, CC' is the
chromaticity coordinate compensation value and CT' is the
color temperature compensation value.

[0077] Forthis end, the digital video signal is supplied from
the video signal processor 110 to the first calculating unit 124,
and the compensation value of each pixel corresponding to
the digital video signal is supplied from the memories 121,
122, and 123 to the first calculating unit 124.

[0078] The second calculating unit 125 calculates the sec-
ond compensation value by using the first compensation
value (L"*CC"™*CT') and the calibrating constant (a, f or Y) in
the video signal at each pixel, and stores it.

[0079] The respective pixel image signal has gradation
information of each pixel, and the calibrating constant (a, p or
Y) may be the calibrating constant in relation to the power
supplier 140, the calibrating constant in relation to the data
driver 160, and the calibrating constant in relation to the light
emitting driver 170. That s, the second compensation value
of the second calculating unit 125 is supplied to the power
supplier 140 and then multiplies a first compensation value by
the calibrating constant in relation to the power supplier 140,
the second compensation value of the second calculating unit
125 is supplied to the data driver 160 and then multiplies a
first compensation value by the calibrating constant in rela-
tion to the data driver 160, and the second compensation value
of the second calculating unit 125 is supplied to the light
emitting driver 170 and then multiplies a first compensation
value by the calibrating constant in relation to the light emit-
ting driver 170.

These are summarized as follows:

[0080] When the second compensation value is used to
adjust the power supply voltage:

[0081] ELVDD'=IM*first compensation value*a

[0082] wherein, ELVDD' is the compensated power supply
voltage, IM is the video signal, and a is the calibrating con-
stant for converting IM* first compensation value into the
power supply voltage.

[0083] When the second compensation value is used to
adjust the data voltage:

[0084] Vdata'=IM*first compensation value*[}

[0085] wherein, Vdata' is the compensated data voltage, IM
is the video signal, [ is the calibrating constant for converting
IM*first compensation value into the data voltage.

[0086] When the second compensation value is used to
adjust the light emitting time:

[0087] Em'=IM*first compensation value*Y

[0088] wherein, Em' is the compensated light emitting
time, IM is the video signal, Y is the calibrating constant for
converting IM*first compensation value into the light emit-
ting time.

[0089] The operator is defined as multiplication (*). How-
ever, the operator may be addition, subtraction, divisionor the
combination thereof, and the operation property of the opera-
tor is not restricted thereto.

[0090] Therefore, the present invention provides the sec-
ond compensation value by the second calculating unit 125 of
the control unit 120 to one of the power supplier 140, the data
driver 160 and the light emitting driver 170.
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[0091] Theclock signal supplier 130 provides the reference
clock signal to the scanning driver 150, the data driver 160
and the light emitting driver 170 using the synchronizing
signal from the video signal processor 110.

[0092] The power supplier 140 provides each pixel of the
organic light emitting panel 180 with ELVDD voltage and
ELVSS voltage. Itis possible to set the value of ELVDD to be
higher than that of ELVSS.

[0093] The scanning driver 150 provides the scanning sig-
nal to the organic light emitting panel in sequence via scan-
ning lines (S1, . . . ,Sn). That is, the scanning driver 150
supplies the scanning signal to the scanning lines (S1, . . . ,Sn)
using the clock signal from the clock signal supplier 130.

[0094] The data driver 160 provides the data signal to the
organic light emitting panel via data lines (D1, . . . ,Dm). That
is, the data driver 160 shifts the video signal supplied from the
video signal processor 110 by sampling the video signal in
sequence, and holds the data line of the first horizontal line.
After that, the data driver 160 latches the video data of the first
horizontal line, generates a data signal corresponding to the
gradation value of the respective video data and provides the
data signal to the data lines at a specific timing.

[0095] The emission control driver 170 provides the data
signal to the organic light emitting panel in sequence via light
emitting lines (E1, . . . ,En). That is, the emission control
driver 170 controls the luminance of the organic light emitting
panel by controlling the time that the current flows to the
organic light emitting diodes. An organic light emitting diode
is provided in each R,G,B, and thus, the chromaticity coordi-
nate and color temperature also can be controlled by the
control of the light emitting time.

[0096] The organic light emitting display panel 180
includes a plurality of scanning lines (S1, . . ., Sn) and light
emitting lines (E1, . .. En) arranged in the column direction,
a plurality of data lines (D1, . . . ,Dm) arranged in the row
direction, and a pixel defined by the scanning lines (S1, . . .
,Sn), the light emitting lines (F1, . . . ,En) and the data lines
(D1, ....Dm).

[0097] A pixel is formed in the pixel region defined by two
neighboring scanning lines (or light emitting lines) and two
neighboring data lines. As described above, the scanning
signal is supplied from the scanning driver 150 to the scan-
ning lines (81, . ..,Sn), and the data signal is supplied from the
data driver 160 to the data lines (D1, . .. ,Dm), and the light
emitting controlling signal is supplied from the emission
control driver 170 to the light emitting lines (E1, . . . ,En).

[0098] As illustrated in FIG. 4, the power supplier 140, the
scanning driver 150, the data driver 160, the emission control
driver 170 and the organic light emitting display panel 180
may be formed on one substrate. In particular, the power
supplier 140 and drivers 150, 160, and 170 may be formed in
an integrated circuit on one substrate. Furthermore, the power
supplier 140 and drivers 150, 160, and 170 may be formed on
the identical substrate on which the scanning lines (S1, . . .
,Sn), the data lines (D1, . . . ,Dm), the light emitting lines (E1,
...,BEn) and the transistor of the pixel circuit (not shown in the
drawings) are formed. The power supplier 140 and drivers
150, 160, and 170 may be formed on another substrate (not
shown in the drawings), and the one substrate and the another
substrate may be coupled to each other. Furthermore, the
power supplier 140 and drivers 150, 160, and 170 may be
formed on a Tape Carrier Package (TCP), a Flexible Printed
Circuit (FPC), a Tape Automatic Bonding (TAB), a Chip On
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Glass (COG) or an equivalent thereof, and the shape and
location of the power supplier and drivers are not restricted
thereto.

[0099] FIG. 5a is a circuit diagram of one embodiment of
the pixel circuit of the panel of F1G. 4 and FIG. 54 is a timing
diagram thereof.

[0100] As illustrated in FIG. 5a, the pixel circuit includes a
scanning line (Sn) supplying the scanning signal; a data line
(Dm) supplying the data signal; an auto zero line (An) sup-
plying the auto zero signal; a light emitting line (En) supply-
ing the light emitting signal; a first power supply voltage line
(ELVDD) supplying the first power supply voltage; a second
power supply voltage line (ELVSS) supplying the second
power supply voltage; first to fourth transistors (T1, T2, T3,
and T4); first and second storage capacitors (C1 and C2) and
an Organic Light Emitting Diode (OLED).

[0101] The first power supply voltage line (ELVDD) and
the second power supply voltage line (ELVSS) are coupled to
the power supplier 140, the scanning line (Sn) is coupled to
the scanning driver 150, the data line (Dm) is coupled to the
data driver 160, and the light emitting line (En) is coupled to
the light emitting driver 170. The auto zero line (An) is
coupled either to the light emitting driver 170 or to a separate
driver.

[0102] In this pixel circuit, if an auto zero signal of a low
level is supplied from the auto zero line (An) to the control
electrode of the third transistor (T3), then the third transistor
(T3) 1s turned on. After that, if a light emitting signal of a high
level is supplied from the light emitting line (En) to the
control electrode of the fourth transistor (T4), then the fourth
transistor (T4) is turned off. In that case, the first transistor
(T1) is connected in a diode configuration, and the threshold
voltage of the first transistor (T1) is stored in the first storage
capacitor (C1). If the auto zero signal becomes a high level
and the corresponding data voltage is supplied from the data
line (Dm) to the gradation to be displayed, then the data
voltage with the compensated threshold voltage is supplied to
the control electrode of the first transistor (T1) by the cou-
pling ratio of the first storage capacitor (C1) and the second
storage capacitor (C2). If the light emitting signal becomes a
low level, then the current from the first power supply voltage
line (ELVDD) flows into the OLED through the first transistor
(T1) controlling the current by means of the data voltage, and
thus the light emitting is accomplished.

[0103] The control unit 120 of FIG. 4 supplies the second
compensation value to the power supplier 140. The second
calculating unit 125 multiplies the first compensation value
(L'*CC™*CT") by a calibrating constant (a) in relation to the
video signal (IM) and the power supplier 140 and gets the
second compensation value (ELVDD'=IM*first compensa-
tion value*a), and supplies the second compensation value to
the power supplier 140.

[0104] Therefore, the voltage (ELVDD or ELVSS) sup-
plied to each pixel is compensated so that an identical image
is output at each pixel when the identical video signal is input.
For example, as illustrated in FIGS. 5a and 54, it is possible to
control the current (LED) flowing in the OLED by changing
the voltage of the first power supply voltage (ELVDD), and
thus the luminance, chromaticity coordinates and color tem-
perature at each pixel is be compensated. Accordingly, the
identical image in relation to the identical input image is
output by compensating the power supply voltage supplied to
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each pixel, even if the electrical characteristics, TFT charac-
teristics and organic light emitting diode characteristics are
different.

[0105] FIG. 6 is a block diagram of an organic light emit-
ting display 101 according to another embodiment of the
present invention.

[0106] As illustrated in FIG. 6, the organic light emitting
display 101 according to another embodiment of the present
invention has almost the identical structure as the above
described organic light emitting display 100. However, the
second compensation value of the control unit 120 is supplied
to the data driver 160 instead of to the power supplier 140.
That is, the identical image in relation to the identical input
image is output by supplying the second compensation value
(Vdata") to the data driver 160 instead of the power supplier
140.

[0107] Vdata'=IM*first compensation value*[}

[0108] wherein, Vdata' is the second compensation value,
IM is the video signal, and B is the calibrating constant for
converting it into the data voltage.

[0109] FIG. 7a is a circuit diagram of one embodiment of
the pixel circuit of FIG. 6 and FIG. 75 is a timing diagram
thereof.

[0110] As illustrated in FIG. 7a, the present invention con-
trols the current (15, zp,) flowing in the OLED by changing the
level (V) of the data voltage (V) through the data line (Dm),
and thus, the luminance, chromaticity coordinates and color
temperature at each pixel is compensated. Therefore, the
identical image in relation to the identical input image is
output by compensating the data voltage (V) supplied to each
pixel, even if the electrical characteristics, TFT characteris-
tics and organic light emitting diode characteristics are dif-
ferent.

[0111] FIG. 8 is a block diagram of an organic light emit-
ting display 102 according to another embodiment of the
present invention.

[0112] As illustrated in FIG. 8, the organic light emitting
display 102 according to another embodiment of the present
invention has almost the identical structure as the above
described organic light emitting display 100. However, the
second compensation value of the control unit 120 is supplied
to the light emitting driver 170 instead of to the data driver
160. That is, the identical image in relation to the identical
input image is output by supplying the second compensation
value (Em') determined by the following formula to the light
emitting driver 170 instead of the data driver 160.

[0113] Em'=IM*first compensation®*Y

[0114] wherein, Em' is the second compensation value, IM
is the video signal, T is the calibrating constant for converting
it into the light emitting time.

[0115] FIG. 9a is a circuit diagram of one embodiment of
the pixel circuit of the display panel 180 of FIG. 8 and F1G. 95
is a timing diagram thereof.

[0116] As illustrated in FIG. 9, the present invention con-
trols the light emitting time of the OLED by changing the
length of the light emitting time (T) through the emission
control line (En), and thus the luminance, chromaticity coor-
dinates and color temperature at each pixel are compensated.
Therefore, the identical image in relation to the identical input
image is output by compensating the light emitting time sup-
plied to each pixel, even if the electrical characteristics, TFT
characteristics and organic light emitting diode characteris-
tics are different.
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[0117] FIG. 10 is a flowchart of the image compensation
method according to an embodiment of the present invention.
[0118] As illustrated in FIG. 10, an image compensation
method of the organic light emitting display according to the
present invention includes a video signal loading step (S1); a
compensation value loading step (S2); a first compensation
value calculating step (S3); a second compensation value
calculating step (S4); and a compensated video displaying
step (S5).

[0119] Inthe video signal loading step (S1), the video sig-
nal is loaded from the video signal processor 110 in the
organic light emitting display.

[0120] In compensation value loading step (S2), the lumi-
nance compensation value (L'), the chromaticity coordinate
compensation values (CC") and the color temperature com-
pensation value (CT'") corresponding to the video signal at
each pixel are loaded. Of course, the compensation values
have been stored in the memories (121, 122, and 123) in
advance.

[0121] Inthe first compensation value calculating step (S3),
the first compensation value is calculated by calculating the
luminance compensation value, the chromaticity coordinate
compensation value and the color temperature compensation
value by means of the operator.

[0122] first compensation value=[L'*CC'*CT']

[0123] In the second compensation value calculating step
(S4), the second compensation value is calculated and output
by calculating the video signal with the first compensation
value and the calibrating constant.

[0124] When the second compensation value is used to
adjust the power supply voltage

[0125] ELVDD'=IM*first compensation value*a

[0126] wherein, ELVDD)' is the compensated power supply
voltage, IM is the video signal, and a is the calibrating con-
stant for converting IM* first compensation value into the
power supply voltage.

[0127] When the second compensation value is used to
adjust the data voltage

[0128] Vdata'=IM*first compensation value*[}

[0129] wherein, Vdata' is the compensated data voltage, IM
is the video signal, [} is the calibrating constant for converting
IM*first compensation value into the data voltage.

[0130] When the second compensation value is used to
adjust the light emitting time

[0131] Em'=IM*first compensation value*Y

[0132] wherein, Em'is the compensated light emitting time
(the second compensation value), IM is the video signal, Y is
the calibrating constant for converting IM*first compensation
value into the light emitting time.

[0133] In the compensated video displaying step (S5), the
second compensation value is supplied to the organic light
emitting display panel 180 so that the identical out image in
relation to the identical input image is displayed.

[0134] The second compensation value may be supplied to
the power supplier 140, the data driver 160 and the emission
control driver 170.

[0135] For example, if the second compensation value
(ELVDD) is supplied to the supplier 140, then the identical
out image in relation to the identical input image is displayed
because the power supply voltage supplied to the organic light
emitting display panel 180 is compensated to a certain level at
each pixel.

[0136] If the second compensation value (Vdata') is sup-
plied to the data driver 160, then the identical out image in
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relation to the identical input image is displayed because the
data voltage supplied to the organic light emitting display
panel 180 is compensated to a certain level at each pixel.
[0137] Ifthe second compensation value (Em') is supplied
to the emission control driver 170, then the identical out
image in relation to the identical input image is displayed
because the light emitting time supplied to the organic light
emitting display panel 180 is compensated to a certain time at
each pixel.

[0138] Therefore, the present invention improves the LRU
by displaying the identical luminance, chromaticity coordi-
nates and color temperature using the luminance, chromatic-
ity coordinates and color temperature compensation values
which have previously been stored in the memories.

[0139] As described above, the organic light emitting dis-
play and image compensation method according to the
present invention previously stores the luminance compensa-
tion values, the chromaticity coordinate compensation values
and the color temperature compensation values in the memo-
ries in the form of'a look up table by measuring the luminance,
the chromaticity coordinatea and the color temperature after
the organic light emitting display panel is fabricated so that
the identical out image in relation to the identical input image
is displayed.

[0140] Inaddition to, the organic light emitting display and
image compensation method according to the present inven-
tion improves the Long Range Uniformity (LRU) as well as
the Short Range Uniformity (SRU) by compensating at least
one of the power supply voltage, the data voltage and the light
emitting time using the compensation values which have been
previously stored in the memories.

[0141] The explained hitherto is to be considered in all
respects as illustrative and not restrictive so as to execute the
organic light emitting display and image compensation
method according to the present invention, the present inven-
tion is not restricted to illustrative embodiments, it should be
understood that the invention is not limited thereto. Those
having ordinary skill in the art will recognize additional com-
pensations, applications, and embodiments without departing
from the scope of the present invention as defined by the
following claims.

What is claimed is:

1. An organic light emitting display comprising:

a video signal processor;

a control unit coupled to the video signal processor, the
control unit compensating luminance, chromaticity
coordinates and color temperature to have an identical
output image in relation to an identical input image;

an organic light emitting display panel coupled to the con-
trol unit, the organic light emitting display panel dis-
playing a compensation image in which the luminance,
chromaticity coordinates and color temperature have
been compensated,

a power supplier coupled to the organic light emitting
display panel to supply power thereto;

a scanning driver coupled to the organic light emitting
display panel to supply scanning drive signals thereto;

a data driver coupled to the organic light emitting display
panel to supply data signals thereto; and

an emission control driver coupled to the organic light
emitting display panel to supply emission control sig-
nals thereto.

2. The organic light emitting display as claimed in claim 1,

wherein the control unit comprises:
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amemory to store the compensated luminance, chromatic-
ity coordinates and color temperature values of the
organic light emitting display panel at each pixel in
advance;

a first calculating unit to calculate a first compensation
value using a compensation value of a respective video
signal at each pixel supplied by the video signal proces-
sor;

a second calculating unit to calculate a second compensa-
tion value using the first compensation value and a cali-
brating constant.

3. The organic light emitting display as claimed in claim 2,
wherein the calibrating constant is a value corresponding to at
least one of either a power supply voltage, a data voltage and
a light emitting time supplied to the organic light emitting
display panel.

4. The organic light emitting display as claimed in claim 2,
wherein the memory stores the luminance compensation
value, chromaticity coordinates compensation value and
color temperature compensation value at each pixel in a look-
up table.

5. The organic light emitting display as claimed in claim 2,
wherein the second calculating unit supplies the second com-
pensation value to the power supplier.

6. The organic light emitting display as claimed in claim 5,
wherein the power supplier supplies the organic light emitting
display panel with a compensated power supply voltage
according to the second compensation value.

7. The organic light emitting display as claimed in claim 2,
wherein the second calculating unit supplies the second com-
pensation value to the data driver.

8. The organic light emitting display as claimed in claim 7,
wherein the data driver supplies the organic light emitting
display panel with a compensated data voltage according to
the second compensation value.

9. The organic light emitting display as claimed in claim 2,
wherein the second calculating unit supplies the second com-
pensation value to the emission control driver.

10. The organic light emitting display as claimed in claim
9, wherein the emission control driver supplies the organic
light emitting display panel with a compensated light emit-
ting time according to the second compensation value.

11. The organic light emitting display as claimed in claim
1, wherein a clock signal supplier is coupled to the video
signal processor, and wherein the video signal processor sup-
plies a synchronizing signal to the clock signal supplier.

12. The organic light emitting display as claimed in claim
11, wherein the clock signal supplier supplies the synchro-
nizing signal and the clock signal to the scanning driver, the
data driver and the emission control driver.

13. An image compensation method of an organic light
emitting display, the method comprising:

loading a video signal;

loading a compensation value including a luminance com-
pensation value, a chromaticity coordinate compensa-
tion value and a color temperature compensation value
at each pixel;

calculating a first compensation value using respective
compensation values at each pixel corresponding to the
video signal;

calculating a second compensation value using the first
compensation value and a calibrating constant; and

displaying a compensated video on the organic light emit-
ting display panel.
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14. The image compensation method as claimed in claim
13, wherein the calibrating constant is a value corresponding
to at least one of a power supply voltage, a data voltage and a
light emitting time of the organic light emitting display panel.

15. The image compensation method as claimed in claim
13, wherein the second compensation value is supplied to one
of a power supplier, a data driver and an emission control
driver of the organic light emitting display panel.

16. The image compensation method as claimed in claim
13, wherein the calibrating constant is a value corresponding
to apower supply voltage ofthe organic light emitting display
panel, and the second compensation value is supplied to a
power supplier of the organic light emitting display panel.
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17. The image compensation method as claimed in claim
13, wherein the calibrating constant is a value corresponding
to a data voltage of the organic light emitting display panel,
and the second compensation value is supplied to adata driver
of the organic light emitting display panel.

18. The image compensation method as claimed in claim
13, wherein the calibrating constant is a value corresponding
to a light emitting time of the organic light emitting display
panel, and the second compensation value is supplied to an
emission control driver of the organic light emitting display
panel.
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