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7) ABSTRACT

An image display having a display panel including pixels in
a matrix pattern, anodes formed corresponding to the pixels,
a cathode in common with the anodes, EL elements provided
between the anode and the cathode and including a light
emitting layer, and TFTs for controlling the current supply to
the EL elements. The display also has a scan driver for
selecting pixel lines on the display panel, a data driver for
applying RGB display signals corresponding to a pixel line

(22) Filed: Feb. 10, 2004 of the display panel when the pixel line is selected, and a
display controller for using a current value fed back by the
(30) Foreign Application Priority Data common cathode and externally input RGB data to correct
a white gray level of the RGB data and to generate RGB
Feb. 10,2003 (KR) .coovvervcerrvcereermeeenccrmrnee 2003-0008218  display data to the data driver.
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IMAGE DISPLAY

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit
of Korean Patent Application No. 2003-8218 filed on Feb.
10, 2003 in the Korean Intellectual Property Office, the
content of which is incorporated herein by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002]

[0003] The invention relates to an image display having
pixels, the light emitting brightness of which is controlled by
display signals. More specifically, the invention relates to an
active matrix image display capable of controlling the
current supplied to the light emitting element using active
elements including an insulated gate FET (field-effect tran-
sistor) installed in each pixel.

[0004] (b) Description of the Related Art

[0005] Generally, a plurality of pixels are arranged in a
matrix pattern and images are displayed by controlling the
intensity of the light of each pixel based on given display
signals in an active matrix image display.

[0006] Organic EL image displays are self-luminous dis-
plays which have light emitting elements, such as OLEDs
(organic light emitting diodes), in each pixel. Organic EL
image displays exhibit high visibility of images and a high
response speed without requiring any backlight. The bright-
ness of each light-emitting element is controlled by the
amount of current supplied to the light emitting element.
Namely, the organic EL image display is different from the
LCD (liquid crystal displays) in that the light-emitting
element is of a current-driven or current-controlled type.

[0007] The organic EL image display uses either a simple
matrix type driving method or an active matrix type driving
method. The simple matrix type driving method is simple in
structure but is difficult for realizing a large-size display
device and high resolution. Thus, there is increased demand
for the earnest development of active matrix methods. In the
active matrix type driving method, the current flowing to the
light-emitting element in each pixel is controlled by an
active element (usually a TFT (Thin Film Transistor) which
is a type of an insulated gate FET) provided in the pixel.

[0008] In a conventional organic EL image display con-
figured as above, a display operation is performed by a
driving method where fixed gray levels (i.c., levels which do
not depend on the brightness distribution by input RGB
image data) are used for the display operation. That is, the
display operation is performed with fixed gray levels, not
gray levels which depend on whether the brightness of the
display screen determined by brightness distribution of RGB
(red, green, and blue) data is high or low. According to the
above driving method, however, the brightness difference in
a display screen becomes large when a difference between
the number of ON-pixels and OFF-pixels is large. The
brightness difference generates an uneven display in a
screerl.

(a) Field of the Invention

[0009] To solve the above-noted problem, Korean publi-
cation application No. 2001-14600 (published on Feb. 26,
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2001) discloses an active EL display. FIG. 1 shows a
reference voltage generation circuit of the active EL display
disclosed in Korean publication application No. 2001-
14600.

[0010] The conventional image display detects the current
fed back by a display panel, and generates the reference
voltage to be applied to the display panel according to the
detected current values. Referring to FIG. 1, the reference
voltage generation circuit comprises a cathode end 1 of the
display panel, a current detector 2 for converting the current
flowing to the cathode end 1 into a voltage, an inverting
amplifier 3 for inverting and amplifying an output voltage of
the current detector 2, and a current amplifier 4 for ampli-
fying the current of the output signal of the inverting
amplifier 3 and generating a reference voltage Vdd to be
supplied to EL elements installed in the respective pixels on
the display panel.

[0011] The conventional image display receives the fed-
back current from a common cathode of the EL elements
provided to each pixel of the display panel, determines the
reference voltage Vdd for supply to the respective EL
elements according to the current values, and outputs the
determined value. Therefore, the brightness of the EL ele-
ments can be controlled through control of the reference
voltage Vdd. However, when the reference voltage Vdd is
reduced, a number of the gray levels is reduced in the above
image display, and when the reference voltage Vdd is
supplied to the respective EL elements of the display to
cause the current flowing to the EL elements to be varied, the
reference voltage Vdd also instantly varies and flickers a
display screen.

SUMMARY OF THE INVENTION

[0012] The invention provides an image display for detect-
ing an amount of emitted light from the current flowing to
the EL elements of each pixel, and varying a white gray level
of a data voltage supplied to each EL element to control the
amount of emitted light in the case of displaying an image
through image data.

[0013] 1In one aspect of the invention, an image display
comprises a display panel including a plurality of pixels
arranged in a matrix pattern, a plurality of first electrodes
individually formed corresponding to the pixels, a second
electrode formed in common with the first electrodes, a
plurality of light emitting elements provided between the
first electrode and the second electrode and including a light
emitting layer, and a plurality of TFTs. The plurality of TFTs
are provided corresponding to the pixels and are connected
between the first electrodes and a power supply voltage line
for controlling the current supply to the EL elements. The
display panel also includes a scan driver for sequentially
selecting respective pixel lines on the display panel, a data
driver for applying an RGB display signal corresponding to
a pixel line of the display panel each time the pixel line is
selected, and a display controller for using a current value
fed back by the second electrode of the display panel and
externally input RGB data to correct a white gray level of the
RGB data and generate RGB display data, and providing the
generated RGB display data to the data driver. The display
controller determines an amount of emitted light on the
corresponding screen according to the fed back current to
generate a brightness control reference signal corresponding
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to the amount of emitted light, and controls the white gray
level of the RGB data according to the brightness control
reference signal to control the brightness.

[0014] The image display according to an exemplary
embodiment of the invention receives the current flowing to
the second electrode of the display panel to determine the
amount of emitted light on the screen, and controls the
voltage of the RGB data according to the amount of emitted
light to solve the problem of uneven screen display caused
by the difference is the amount of emitted light on the screen.
Also, the image display does not sequentially control the
reference voltage supplied to the display panel, but controls
the voltage of the RGB data to reach a target voltage value
to cancel the flickering of the screen.

[0015] Inanother aspect of the invention, an image display
comprises a display panel including a plurality of pixels
arranged in a matrix pattern, a plurality of first electrodes
individually formed corresponding to the pixels, a plurality
of second electrodes commonly formed for a plurality of
groups defined by defining the first electrodes as the groups,
a plurality of light emitting elements provided between the
first electrode and the second electrode and including a light
emitting layer, and a plurality of transistors provided corre-
sponding to the pixels and connected between the first
electrodes and a power supply voltage line for controlling
the current supply to the EL elements. The display further
includes a scan driver for sequentially selecting respective
pixel lines, a data driver for applying an RGB display signal
corresponding to a pixel line of the display panel each time
the pixel line is selected, and a display controller for using
a current value fed back by at least one second electrode of
the display panel and externally input RGB data to correct
a white gray level of the RGB data and generate RGB
display data, and providing the generated RGB display data
to the data driver. The display controller determines an
amount of emitted light on the corresponding screen accord-
ing to the fed back current to generate a brightness control
reference signal corresponding to the amount of emitted
light, and controls the white gray level of the RGB data
according to the brightness control reference signal to con-
trol the brightness.

[0016] Inanother aspect of the invention, there is provided
a method for driving an image display, comprising sequen-
tially selecting respective pixel lines, applying an RGB
display signal corresponding to a pixel line of the display
panel each time the pixel line is selected, and using a current
value fed back by the second electrode of the display panel
and externally input RGB data to correct a white gray level
of the RGB data and generate RGB display data, and to
provide the generated RGB display data to a data driver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate an
embodiment of the invention, and, together with the descrip-
tion, serve to explain the principles of the invention.

[0018] FIG. 1shows a reference voltage generation circuit
of a conventional image display.

[0019] FIG. 2 shows a whole configuration of an image
display according to an exemplary embodiment of the
invention.
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[0020] FIG. 3 shows a brightness control process of the
white gray level of the R, G, and B data voltages in the
image display shown in FIG. 2.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0021] In the following detailed description, only the
exemplary embodiment of the invention have been shown
and described, simply by way of illustration of the best mode
contemplated by the inventor(s) of carrying out the inven-
tion. As will be realized, the invention is capable of modi-
fication in various obvious respects, all without departing
from the invention. Accordingly, the drawings and descrip-
tion are to be regarded as illustrative in nature, and not
restrictive.

[0022] FIG. 2 shows a whole configuration of an image
display according to an exemplary embodiment of the
invention; and

[0023] FIG. 3 shows a brightness control process of the
white gray level of the R, G, and B data voltages in the
image display shown in FIG. 2.

[0024] As shown in FIG. 2, the image display comprises
a current voltage converter 11 for receiving the feedback
current, an operation controller 12, a data voltage ratio
controller 13, a data voltage amplifier 14, a scan driver 21,
a data driver 22, and a display panel 23. In this instance, the
display panel 23 has pixels arranged in a matrix pattern. That
is, the display panel 23 comprises a plurality of anodes
individually formed corresponding to the respective pixels,
cathodes commonly formed with respect to the anodes, a
plurality of EL elements provided between the anodes and
the cathodes and including a light emitting layer, and a
plurality of TETS (thin film transistors) provided correspond-
ing to each pixel, and coupled between the anodes and a
power supply voltage line, for controlling the current supply
to the EL elements. The summation of the currents flowing
to the pixels, that is, the currents flowing to the common
cathode from the anodes of the pixels are provided as a
feedback current to the current voltage converter 11.

[0025] The current voltage converter 11, the operation
controller 12, the data voltage ratio controller 13, and the
data voltage amplifier 14 use the current fed back by the
display panel 23 and externally input RGB data to correct
the white gray level of the RGB data and generate RGB
display signals, and provide the generated RGB display
signals to the data driver 22, thereby operating as a display
controller.

[0026] The current voltage converter 11 generates a volt-
age having a level corresponding to the input current. The
operation controller 12 detects the total amount of the
emitted light according to the intensity of the voltage input
by the current voltage converter 11, generates a brightness
control reference signal corresponding to the amount of the
emitted light, and outputs the reference signal. For example,
the operation controller 12 generates a brightness control
reference signal for controlling the brightness to reduce the
voltage when the amount of the emitted light on the screen
is greater than a predetermined reference value, and gener-
ates a brightness control reference signal for controlling the
brightness to increase the voltage when the amount of the
emitted light on the screen is less than a predetermined
reference value.



US 2004/0160168 Al

[0027] The brightness control reference signal output by
the operation controller 12 is input to the data voltage ratio
controller 13. The data voltage ratio controller 13 may
comprise three operational amplifiers 131, 132, and 133
respectively processing the brightness control reference sig-
nals of the three RGB colors. In detail, the operational
amplifiers 131, 132, and 133 amplify the brightness control
reference signal to generate white gray level control signals
of the RGB data to the data voltage amplifier 14. The data
voltage amplifier 14 may comprise operational amplifiers
141, 142, and 143 corresponding to the respective colors R,
G, and B. The operational amplifiers 141, 142, and 143
receive white gray level control signals from the operational
amplifiers 131, 132, and 133 corresponding to the data
voltage ratio controller 13, together with the RGB data of the
corresponding colors.

[0028] As shown in FIG. 3, driving voltages of the
operational amplifiers 141, 142, and 143 are controlled by
the white gray level control signal according to an amplifi-
cation operation of the operational amplifiers 141, 142, and
143 to thereby control the white gray level fluctuation height
of the corresponding RGB data. Output signals of the
respective operational amplifiers 141, 142, and 143 of the
data voltage amplifier 14 are provided as RGB display data
to the data driver 22. The scan driver 21 sequentially selects
pixel lines of the display panel 23, and the data driver 22
supplies the RGB display signals provided by the data
voltage amplifier 14 to the selected pixel line. Accordingly,
the current corresponding to the RGB display signal flows to
the EL element in each pixel of the display panel 23, thereby
performing a light emitting operation, and an image by the
RGB display signals can be displayed on the whole screen.
As shown in FIG. 3, the black level of the RGB display
signal output by the data voltage amplifier 14 is fixed, and
the white gray level is controlled. Therefore, when the
screen’s amount of emitted light is large from the current fed
back by the display panel 23, the voltage of the RGB data
is controlled to reduce the voltage, and when the amount of
emitted light is small, the voltage of the RGB data is
controlled to increase the voltage, thereby realizing an
appropriate and easy-to-view screen display according to the
screen’s amount of emitted light.

[0029] As described above, the image display receives the
current flowing to the common cathode of the display panel
to determine the screen’s amount of emitted light, and
sequentially controls the voltage of the RGB data to be
converged to a target voltage value according to the amount
of the emitted light, thereby solving the problem of uneven
screen display. Also, the flickering of the screen is overcome
by controlling not the reference voltage supplied to the
display panel, but the voltage of the RGB data.

[0030] A single common cathode may be formed in an
embodiment of the invention, and a plurality of common
cathodes can further be formed. In this instance, a plurality
of anodes is defined as a single group, and a common
cathode is formed for each group.

[0031] While this invention has been described in connec-
tion with what is presently considered to be the most
practical embodiment, it is to be understood that the inven-
tion is not limited to the disclosed embodiments, but, on the
contrary, is intended to cover various modifications and
equivalent arrangements included within the spirit and scope
of the appended claims.
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What is claimed is:
1. An image display comprising:

a display panel including a plurality of pixels arranged in
a matrix pattern, a plurality of first electrodes individu-
ally formed corresponding to the pixels, a second
electrode formed in common with the first electrodes,
a plurality of light emitting elements provided between
the first electrode and the second electrode and includ-
ing a light emitting layer, and a plurality of transistors
provided corresponding to the pixels and connected
between the first electrodes and a power supply voltage
line for controlling the current supply to the EL ele-
ments;

a scan driver for sequentially selecting respective pixel
lines;

a data driver for applying an RGB display signal corre-
sponding to a pixel line of the display panel each time
the pixel line is selected; and

a display controller for using a current value fed back by
the second electrode of the display panel and externally
input RGB data to correct a white gray level of the
RGB data and generate RGB display data, and for
providing the generated RGB display data to the data
driver, wherein the display controller determines an
amount of emitted light on the corresponding screen
according to the fed back current to generate a bright-
ness control reference signal corresponding to the
amount of emitted light, and controls the white gray
level of the RGB data according to the brightness
control reference signal to control the brightness of the
display panel.

2. The image display of claim 1, wherein the display

controller comprises:

a current voltage converter for outputting a voltage having
a level corresponding to the current fed back from the
second electrode of the display panel;

an operation controller for detecting the total amount of
the emitted light according to the intensity of the
voltage input by the current voltage converter, gener-
ating a brightness control reference signal correspond-
ing to the amount of the emitted light, and outputting
the brightness control reference signal;

a data voltage ratio controller for amplifying the bright-
ness control reference signal input by the operation
controller to generate a white gray level control signal
for each color of RGB, and output the signal; and

a voltage amplifier for amplifying the RGB data, receiv-
ing the white gray level control signal, controlling a
driving voltage of an amplifier, and controlling a fluc-
tuation height of the white gray level of the RGB data
to generate and output RGB display data.

3. The image display of claim 1, wherein the current fed
back by the display panel is a summation of currents flowing
to the second electrode from the first electrodes of the
respective pixels.

4. The image display of claim 2, wherein the operation
controller generates a brightness control reference signal for
controlling the brightness to reduce the fluctuation height of
the white gray level of the RGB data when the amount of the
emitted light on the screen is greater than a predetermined
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reference value, and generates a brightness control reference
signal for controlling the brightness to increase the fluctua-
tion height of the white gray level of the RGB data when the
amount of the emitted light on the screen is less than the
predetermined reference value.

5. The image display of claim 2, wherein the data voltage
ratio controller includes three operational amplifiers for
respectively processing the brightness control reference sig-
nal of the RGB data.

6. The image display of claim 2, wherein the data voltage
amplifier includes three operational amplifiers for process-
ing the RGB data by respectively receiving RGB data and a
corresponding brightness control reference signal to control
the fluctuation height of the white gray level of the RGB data
and generating RGB display signals.

7. An image display comprising:

a display panel including a plurality of pixels arranged in
a matrix pattern, a plurality of first electrodes individu-
ally formed corresponding to the pixels, a plurality of
second electrodes commonly formed for a plurality of
groups defined by defining the first electrodes as the
groups, a plurality of light emitting elements provided
between the first electrode and the second electrode and
including a light emitting layer, and a plurality of
transistors provided corresponding to the pixels and
connected between the first electrodes and a power
supply voltage line for controlling the current supply to
the EL ¢lements;

a scan driver for sequentially selecting respective pixel
lines;
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a data driver for applying an RGB display signal corre-
sponding to a pixel line of the display panel each time
the pixel line is selected; and

a display controller for using a current value fed back by
at least one second electrode of the display panel and
externally input RGB data to correct a white gray level
of the RGB data and to generate RGB display data, and
for providing the generated RGB display data to the
data driver, wherein

the display controller determines an amount of emitted
light on the corresponding screen according to the fed
back current to generate a brightness control reference
signal corresponding to the amount of emitted light,
and controls the white gray level of the RGB data
according to the brightness control reference signal to
control the brightness of the display panel.

8. A method for driving an image display, comprising:

sequentially selecting respective pixel lines;

applying an RGB display signal corresponding to a pixel
line of the display panel each time the pixel line is
selected; and

using a current value fed back by the second electrode of
the display panel and externally input RGB data to
correct a white gray level of the RGB data and generate
RGB display data, and to provide the generated RGB
display data to a data driver.

* ok %k
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