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(57) ABSTRACT

A method and apparatus for driving an electro-luminescence
display panel capable of preventing an initial blinking phe-
nomenon occurring at a power application is disclosed. In the
method, a first electrode of the EL cell and a ground voltage
source are opened during a first period from a turn-on time of
apower source to shut offa current path of the EL cells. Then,
the first electrode of the pixel matrix and the ground voltage
source is shorted during a second period to form a current path
such that the EL cells are light-emitted in accordance with a
data supplied to the pixel matrix.
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1
METHOD AND APPARATUS FOR DRIVING
ELECTRO-LUMINESCENCE DISPLAY
PANEL

This application claims the benefit of Korean Patent Appli-
cation No. P2004-11588 filed in Korea on Feb. 20, 2004,
which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an electro-luminescence display
(ELD), and more particularly to a method and apparatus for
driving an electro-luminescence display panel that is capable
of preventing an initial blinking phenomenon occurring at a
power application.

2. Description of the Related Art

Recently, there have been highlighted various flat panel
display devices reduced in weight and bulk that is capable of
eliminating disadvantages of a cathode ray tube (CRT). Such
flat panel display devices include a liquid crystal display
(LCD), a field emission display (FED), a plasma display
panel (PDP) and an electro-luminescence (EL) display panel,
etc.

The EL display panel of these display devices is a self-
luminous device capable of light-emitting a phosphorous
material by a re-combination of electrons with holes. The EL
display panel is largely classified into an inorganic EL device
using an inorganic compound as the phosphorous material
and an organic EL. device using an organic compound as it.
Since such an EL display panel has many advantages of a
low-voltage driving, a self-luminescence, a thin film type, a
wide viewing angle, a fast response speed, and a high con-
trast, etc., it has been expected as a post-generation display
device.

Generally, the organic EL device is comprised of an elec-
tron injection layer, an electron carrier layer, a light-emitting
layer, a hole carrier layer and a hole injection layer that are
sequentially disposed between a cathode and an anode. In
such an organic EL device, if a desired voltage is applied
between the cathode and the anode, electrons generated from
the cathode are moved, via the electron injection layer and the
electron carrier layer, into the light-emitting layer while holes
generated from the anode are moved, via the hole injection
layer and the hole carrier layer, into the light-emitting layer.
Thus, the light-emitting layer emits a light by a re-combina-
tion of electrons and holes fed from the electron carrier layer
and the hole carrier layer, respectively.

As shown in FIG. 1, an active matrix type EL display panel
employing such an organic EL device includes a pixel matrix
20 having sub-pixels 28 arranged at each area defined by each
intersection between gate lines GL and data lines DL, a gate
driver 22 for driving the gate lines GL of'the pixel matrix 20,
a data driver 24 for driving the data lines DL of the pixel
matrix 20, and a power supply 32 and a ground voltage source
GND connected to the pixel matrix 20.

The gate driver 22 applies scanning pulses to sequentially
drive the gate lines GL.

The data driver 24 supplies R, G and B data signals to each
data line DL whenever the scanning pulse is applied. At this
time, the data driver 24 converts digital data inputted from the
exterior thereofinto analog data signals. For instance, the data
driver 24 voltage-divides a gamma reference voltage inputted
from the exterior thereof into a plurality of gamma voltage
levels, and selects the gamma voltage level corresponding to
the input digital data to apply it as an analog data signal.
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One pixel is implemented by a combination ofthe R, G and
B sub-pixels 28. If the scanning pulse is applied to the gate
line GL, then each of the R, G and B sub-pixels 28 receive a
data signal from the data line DL to generate a light corre-
sponding to the data signal. To this end, as shown in FIG. 2,
each ofthe R, G and B sub-pixels 28 includes an EL cell OEL
having a cathode connected to the ground voltage source
GND, and a cell driver 30 connected to the gate line GL and
the data line DL to control a current amount fed to an anode of
the EL cell OEL from a power line PL, thereby driving the EL
cell OEL.

The cell driver 30 includes a switching thin film transistor
T1 having a gate terminal connected to the gate line GL, a
source terminal connected to the data line DL and a drain
terminal connected to a node N1, a driving thin film transistor
T2 having a gate terminal connected to the node N1, a source
terminal connected to the power line PL and a drain terminal
connected to the EL cell OFL, and a storage capacitor C
connected between the power line PL and the node N1.

If the scanning pulse is applied to the gate line GL, then the
switching thin film transistor T1 is turned on to thereby apply
a data signal supplied to the data line DL, via the node N1, to
the gate terminal of the driving thin film transistor T2. At this
time, the storage capacitor C charges a difference voltage
between a driving voltage VDD supplied via the power line
PL and the data signal supplied to the node N1. The driving
thin film transistor T2 controls a current amount I fed from the
power line PL to the EL cell OEL in response to a voltage
supplied to the node N1, thereby controlling a light-emitting
amount of the EL cell OEL. Further, when the switching thin
film transistor T1 is turned off, the driving thin film transistor
T2 supplies a constant current [ until a data signal at the next
frame is applied by a voltage charged in the storage capacitor
C, thereby keeping a light-emission of the EL cell OEL.

In the conventional EL display panel having the above-
mentioned configuration, as the power supply 32 is turned on,
an initial driving voltage VDD is supplied to the pixel matrix
20 prior to an application of the data signal from the data
driver 24. For this reason, since the EL cells OEL forms a
current path by the initial driving voltage VDD suddenly
supplied to the pixel matrix 20, there is raised a problem in
that an initial blinking phenomenon occurs.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a method and apparatus for driving an electro-lumi-
nescence display panel that is capable of preventing an initial
blinking phenomenon occurring at a power application.

In order to achieve these and other objects of the invention,
a method of driving an electro-luminescence display panel,
having a plurality of electro-luminescence (EL) cells, accord-
ing to one aspect of the present invention includes the steps of
opening a first electrode of the EL cell and a ground voltage
source during a first period from a turn-on time of a power
source to shut off a current path of the EL cells; and shorting
the first electrode of the pixel matrix and the ground voltage
source during a second period to form a current path such that
the EL cells are light-emitted in accordance with a data sup-
plied to the pixel matrix.

In the method, said first period includes a time interval
from a turn-on time of the power source until an ending time
of at least first frame.

The method further includes the step of detecting said first
period by utilizing a vertical synchronizing signal for divid-
ing said data for each frame.
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A driving apparatus for an electro-luminescence display
panel according to another aspect of the present invention
includes a pixel matrix having a plurality of sub-pixel each
including an EL cell and a cell driver for controlling a current
supplied to the EL cell in accordance with a data; a ground
voltage source conrected to a cathode of the EL cell; a power
source cornected to the power source line; and a ground
voltage source controller for opening the cathode and the
ground voltage source during a first period from a turn-on
time of the power source to shut off a current path of the EL
cells, and for shorting them during a second period to light-
emit the EL cells in accordance with a supplied data.

In the driving apparatus, the ground voltage source con-
troller detects said first period by utilizing a vertical synchro-
nizing signal for dividing said data for each frame.

In the driving apparatus, the ground voltage source con-
troller includes a switching device for switching a connection
between the cathode of the EL cell and the ground voltage
source; and a latch for controlling the switching device using
said vertical synchronizing signal.

Herein, the latch opens the switching device from a turn-on
time of the power source until an ending time of at least first
frame and thereafter shorts the switching device.

BRIEF DESCRIPTION OF THE DRAWINGS

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

FIG. 1 is a schematic block circuit diagram showing a
configuration of a conventional organic electro-luminescence
display panel;

FIG. 2 is an equivalent circuit diagram of the sub-pixels
shown in FIG. 1;

FIG. 3isablock circuit diagram showing a configuration of
a driving apparatus for an organic electro-luminescence dis-
play panel according to an embodiment of the present inven-
tion; and

FIG. 4 is a waveform diagram of a vertical synchronizing
signal applied to a ground voltage source controller shown in
FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings.

Hereinafter, the preferred embodiments of the present
invention will be described in detail with reference to FIGS. 3
and 4.

FIG. 3isablock circuit diagram showing a configuration of
adriving-apparatus for an organic EL display panel according
to an embodiment of the present invention.

Referring to FIG. 3, the driving apparatus for the EL dis-
play panel includes a pixel matrix 40 having sub-pixels 54
arranged at each area defined by each intersection between
gate lines GL and data lines DL, a gate driver 42 for driving
the gate lines GL of the pixel matrix 40, a data driver 44 for
driving the data lines DL of the pixel matrix 40, a power
supply 46 and a ground voltage source GND connected to the
pixel matrix 40, and a ground voltage source controller 52 for
controlling a connection of the pixel matrix 40 with the
ground voltage source GND.

The pixel matrix 40 includes R, G and B sub-pixels 54
provided for each area defined by each intersection between a
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plurality of gate lines GL and a plurality of data lines DL.
Each pixel is implemented by a combination of the three R, G
and B sub-pixels 54. If a scanning pulse is applied to the gate
line GL, then each of the R, G and B sub-pixels 54 receive a
data signal from the data line DL to generate a light corre-
sponding to the data signal. To this end, each of the R, G and
B sub-pixels 54 includes an EL cell OEL having a cathode
connected to the ground voltage source GND, and a cell
driver 56 connected to the gate line GL and the data line DL
to control a current amount fed to an anode of the EL cell OEL
from a power line PL, thereby driving the EL cell OEL.

More specifically, the cell driver 56 includes a switching
thin film transistor T1 having a gate terminal connected to the
gate line GL, a source terminal connected to the data line DL
and a drain terminal connected to a node N1, a driving thin
film transistor T2 having a gate terminal connected to the
node N1, a source terminal connected to the power line PLL
and a drain terminal connected to the EL cell OEL, and a
storage capacitor C connected between the power line PL and
the node N1.

If the scanning pulse is applied to the gate line GL, then the
switching thin film transistor T1 is turned on to thereby apply
a data signal supplied to the data line DL, via the node N1, to
the gate terminal of the driving thin film transistor T2. At this
time, the storage capacitor C charges a difference voltage
between a driving voltage VDD supplied, via the power line
PL, from the power supply 46 and the data signal supplied to
the node N1. The driving thin film transistor T2 controls a
current amount I fed from the power line PL to the EL cell
OEL in response to a voltage supplied to the node N1, thereby
controlling a light-emitting amount of the EL, cell OEL. Fur-
ther, when the switching thin film transistor T1 is turned off;,
the driving thin film transistor T2 supplies a constant current
T until a data signal at the next frame is applied by a voltage
charged in the storage capacitor C, thereby keeping a light-
emission of the EL cell OEL.

The gate driver 42 applies the scanning pulses to sequen-
tially drive the gate lines GL.

The data driver 44 supplies R, G and B data signals RD, GD
and BD to each data line DL whenever the scanning pulse is
applied. At this time, the data driver 44 converts digital data
inputted from a timing controller (not shown) into analog data
signals. For instance, the data driver 44 voltage-divides a
gamma reference voltage inputted from a gamma reference
voltage generator (not shown) into a plurality of gamma volt-
age levels, and selects the gamma voltage level corresponding
to the input digital data to apply it as an analog data signal.

The ground voltage source controller 52 opens the ground
voltage source GND and the pixel matrix 40 until the power
supply 46 is turned on and at least one frame of data is
supplied, via the data driver 44, to the pixel matrix 40. Thus,
a formation of a current path at the EL cell OEL caused by the
initial driving voltage VDD prior to a writing of a data into the
pixel matrix 40 can be shut off to prevent an initial blinking
phenomenon.

More specifically, the ground voltage source controller 52
opens the ground voltage source GND and the cathode CE of
the pixel matrix 40 until the power supply 46 is turned on and
a data signal at the first frame is written into the pixel matrix
40 by utilizing a vertical synchronizing signal Vsync for
dividing the data for each frame, and thereafter shorts the
ground voltage source GND and the cathode CE of the pixel
matrix 40, thereby forming a current path at the EL cell OEL
under control of the cell driver 56.

To this end, the ground voltage source controller 52
includes a switching device, that is, an NMOS thin film tran-
sistor NT connected between the ground voltage source GND
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and the cathode CE of the pixel matrix 40, and a latch, that is,
a D flip-flop 50 for controlling the NMOS thin film transistor
NT.

The D flip-flop 50 receives a driving voltage supplied by a
turn-on of the power supply 46 as an input signal D, and
receives a vertical synchronizing signal Vsync as an enable
signal GE in order to recognize the first frame. The vertical
synchronizing signal Vsync is applied, via the data driver 44,
from a timing controller (not shown) and then is inverted by
an inverter INV to be thereby inputted as the enable signal
GE. For instance, as shown in FIG. 4, the vertical synchro-
nizing signal Vsync toggled from a high logic into a low logic
at a starting time of each frame F is inputted, via the inverter
INV, as the enable signal GE of'the D flip-flop 50. Thus, the D
flip-flop 50 detects a time point A at which the vertical syn-
chronizing signal Vsync is toggled after the first frame was
finished and outputs the driving voltage VCC supplied as the
input signal D as an output signal Q, thereby turning on the
NMOS thin film transistor NT having kept a turn-off state to
short the ground voltage source GND and the cathode CE of
the pixel matrix 40. Thus, the pixel matrix 40 can prevent a
blinking phenomenon caused by a current path until the first
frame was finished after the power source was turned on.
Further, the output signal Q of the D flip-flop 50 remains at the
driving voltage VCC supplied as the input signal D even
though the vertical synchronizing signal Vsync is toggled for
each frame with the lapse of time, so that the NMOS thin film
transistor NT also keeps a turn-on state. Thus, the pixel matrix
40 is emitted in accordance with a data supplied via the data
driver 44 to thereby display a picture.

As described above, according to the present invention, the
ground voltage source and the pixel matrix is opened until a
power source is turned on and the first frame is finished to shut
off a current path of the EL cell, thereby preventing an initial
blinking phenomenon.

Although the present invention has been explained by the
embodiments shown in the drawings described above, it
should be understood to the ordinary skilled person in the art
that the invention is not limited to the embodiments, but rather
that various changes or modifications thereof are possible
without departing from the spirit of the invention. Accord-
ingly, the scope of the invention shall be determined only by
the appended claims and their equivalents.

What is claimed is:
1. A method of driving an electro-luminescence display
panel having a plurality of electro-luminescent (EL) cells
containing cathode electrodes, comprising the steps of:
simultaneously opening all of the cathode electrodes of the
EL cells and a ground voltage source at a beginning of a
first period and throughout the first period, which begins
at the turn-on time of a power source to initiate writing a
first frame of data and ends at an ending time of the
writing of the first frame of data, to shut offa current path
of the EL cells during the entire first period; and

shorting the cathode electrodes of the EL cells and the
ground voltage source during a second period, after the
ending time of the writing of the first frame of data, to
form the current path of the EL cells,

wherein the beginning of the first period corresponds to a

beginning of the initiated writing of the first frame of
data,

the entire first period corresponds to the entire first frame of

data,

the simultaneously opening of all of the cathode electrodes

of the EL cells and the ground voltage source occurs
only one time when the power source is turned on, and
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the shorting of the cathode electrodes and the ground volt-
age source during the second period is for frames of the
data following after the first frame, without opening the
cathode electrodes of the EL cells and the ground volt-
age source.

2. The method according to claim 1, further comprising the

step of

detecting said first period by utilizing a vertical synchro-
nizing signal for dividing said data for each frame.

3. A driving apparatus for driving an electro-luminescence
display panel having a plurality of electro-luminescence (EL)
cells, comprising:

a pixel matrix having a plurality of sub-pixel each includ-
ing an EL cell and a cell driver for controlling a current
supplied to the EL cell in accordance with data;

a ground voltage source connected to cathode electrodes of
the EL cells;

a power source connected to a power source line; and

a ground voltage source controller for simultaneously
opening all of the cathode electrodes and the ground
voltage source at a beginning of a first period and
throughout the first period, which begins at the turn-on
time of a power source to initiate writing a first frame of
data and ends at an ending time of the writing of the first
frame of data, to shut off a current path of the EL cells
during the entire first period, and for shorting the cath-
ode electrodes and the ground voltage source during a
second period, after the ending time of the writing of the
first frame of data, to form the current path of the EL
cells,

wherein the beginning of the first period corresponds to a
beginning of the initiated writing of the first frame of
data,

the entire first period corresponds to the entire first frame of
data,

the simultaneously opening of all of the cathode electrodes
of the EL cells and the ground voltage source occurs
only one time when the power source is turned on, and

the shorting of the cathode electrodes and the ground volt-
age source during the second period is for frames of the
data following after the first frame, without opening the
cathode electrodes of the EL cells and the ground volt-
age source.

4. The driving apparatus according to claim 3, wherein the
ground voltage source controller detects said first period by
utilizing a vertical synchronizing signal for dividing said data
for each frame.

5. The driving apparatus according to claim 3, wherein the
ground voltage source controller comprises:

a switching device for switching a connection between the
cathode electrodes of the EL cells and the ground volt-
age source; and

a latch for controlling the switching device using said
vertical synchronizing signal.

6. The driving apparatus according to claim 5, wherein the
latch opens the switching device from the turn-on time of the
power source until an ending time of the writing of the first
frame of data and thereafter shorts the switching device.

7. A driving apparatus for driving an organic electro-lumi-
nescence display panel having a plurality of electro-lumines-
cence (EL) cells, comprising:

a data driver;

a gate driver;

a power supply;

an organic electro-luminescent display (OELD);
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a cell driver comprising:

a first switching thin film transistor having a first gate
terminal connected to the gate driver by a gate line, a
first source terminal connected to the data driver by a
data line, and a first drain terminal connected to a
node,

a second driving thin film transistor having a second gate
terminal connected to the node, a second source ter-
minal connected to the power supply by a power line,
and a second drain terminal connected to an input to
the OELD, and

a storage capacitor connected between the second
source terminal and the node;

a ground voltage source controller comprising an NMOS
thin film transistor; and
a ground connected to an output of the OELD via the

NMOS thin film transistor, a gate of the NMOS thin film

transistor configured to receive a driving voltage in

response to a vertical synchronizing signal output from
the data driver,

wherein the ground voltage source controller opens the
output of an OELD cathode and the ground at a begin-
ning of a first period and throughout the first period,
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which begins at the turn-on time of a power source to
initiate writing a first frame of data and ends at an ending
time of the writing of the first frame of data, to shut off a
current path of the EL cells during the entire first period,
and shorts the output of the OELD cathode and the
ground during a second period after the ending time of
the writing of the first frame of data, to form the current
path of the EL cells,

wherein the beginning of the first period corresponds to a
beginning of the initiated writing of the first frame of
data,

the entire first period corresponds to the entire first frame of
data,

the simultaneously opening of all of cathode electrodes of
the EL cells and the ground voltage source occurs only
one time when the power source is turned on, and

the shorting of the output of the OELD cathode and the
ground during the second period is for frames of the data
following after the first frame, without opening the
OELD cathode electrodes of the EL cells and the ground
voltage source.
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