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ORGANIC ELECTRO-LUMINESCENCE
DISPLAY DEVICE AND DRIVING METHOD
THEREOF

This application claims the benefit of the Korean Patent
Application No. P2005-0066941 filed on Jul. 22, 2005 which
1s hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the [nvention

The present invention relates to an organic electro lumi-
nescence display device, and more particularly to an organic
electro luminescence display device using pre-charge, and a
driving method thereof.

2. Description of the Related Art

Recently, there have been developed various flat panel
display devices of which the weight and size can be reduced,
wherein the weight and size is a disadvantage ofa cathode ray
tube CRT. The flat panel display device includes liquid crystal
display (hereinafter, referred to as “LCD”), field emission
display (hereinafter, referred to as “FED”), plasma display
panel (hereinafter, referred to as “PDP”), and electro-lumi-
nescence display (hereinafter, referred to as “EL”).

The PDP has a relatively simple structure and fabricating
process, thus the PDP is advantageous in being made into a
large screen, but there is a disadvantage in that its light emis-
sion efficiency and brightness is low and its power consump-
tion is high.

The LCD has its demand increased as it is mainly used as
a display device of a notebook computer. However, the LCD
is fabricated by a semiconductor process, thus it is difficult to
be made into the large screen. And, because the LCD is not a
self-luminous device, there is a disadvantage in that a separate
light source is required and power consumption is big due to
the light source. Further, the LCD has a disadvantage in that
a lot of light loss is caused by optical devices such as a
polarizing filter, a prism sheet, a diffusion plate, etc and its
viewing angle is narrow.

The EL display device is roughly divided into an inorganic
EL display device and an organic EL display device, and has
an advantage in that its response speed is fast and its light
emission efficiency, brightness and viewing angle are high.
The organic EL display device can display a picture in a high
brightness of tens of thousands [cd/m*] with a voltage of
about 10[V] or so, and is applied to most of the EL display
devices which are put to practical use.

A unit device of the organic EL display device, as shown in
FIG. 1, forms an anode 2 of transparent conductive material
on a glass substrate 1, and a hole injection layer 3, a light
emitting layer of organic material and a cathode 5 of metal of
which a work function is low, on top thereof. If an electric
field is applied between the anode 2 and the cathode 5, holes
within the hole injection layer 3 and electrons within the
metal respectively move toward the light emitting layer 4 to
be combined with each other in the light emitting layer 4.
Then, a fluorescent material within the light emitting layer 4
is excited to have a transition made, thereby generating a
visible ray. At this moment, the brightness is proportional to
a current between the anode 2 and the cathode 5.

The organic EL display deviceis divided into a passive type
and an active type.

FIG. 2 is a circuit diagram equivalently representing a part
of an organic EL display device of a passive type, and FIG. 3
is a waveform diagram representing waveforms of a scan
signal and a data signal of the passive type organic EL display
device.
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Referring to FIGS. 2 and 3, the passive type organic EL
display device includes a plurality of data lines D1 to Dm and
a plurality of scan lines S1 to Sn which cross each other; and
organic EL cells OLED respectively formed at the crossing
parts between the data lines D1 to Dm and the scan lines S1 to
Sn.

The data lines D1 to Dm are connected to the anode of the
organic EL device OLED to supply a data current 1d to the
anode of the organic EL device OLED.

The scan lines S1 to Sn is connected to the cathode of the
organic EL cell OLED to supply scan pulses SP1 to SPn
synchronized with the data current 1d to the cathode of the
organic EL cell OLED.

The organic EL cell OLED emits light in proportion to the
current flowing between the anode and the cathode during a
display period DT when the scan pulses SP1 to SPn are
applied.

The organic EL cell OLED of the organic EL display
device has a problem that its response speed is low and its
brightness is low because a current is charged therein during
a response time RT delayed by a capacitance existing in the
organic EL cell OLED and a resistance component of the data
lines D1 to Dm. In order to compensate the low response
speed of the organic EL cell OLED, there is recently proposed
a technique that a pre-charge period is provided as a non-
display period between display periods DT.

On the other hand, in the organic EL display device, in case
of realizing a designated picture, a pre-charge voltage wave-
form in contradiction to the same pre-charge period is made
differently in accordance with locations ofthe data lines D1 to
Dm and the scan lines S1 to Sn, thereby generating a problem
such as a horizontal cross talk.

In reference to FIGS. 4 and §, a description will be made in
detail as follows.

Firstly, FIG. 4 represents a still picture has a black picture
realized in the middle of the picture and a white picture
realized in an area except the black picture.

In this case, even though the data current and the pre-
charge current for representing the same brightness are
applied between a white picture area (hereinafter, referred to
as “first white area A”) horizontally adjacent to and a white
picture area (hereinafter, referred to as “second white area B”)
vertically adjacent to the area where the black picture is
realized, there is generated a drive voltage (current) deviation
due to a difference of loading quantity in a horizontal line
direction.

In other words, the organic EL cells OLED corresponding
to the black picture area in an (N+1)” scan line do not emit
light, thus the loading quantity corresponding to non-light-
emitting organic EL cells OLED is excluded from the total
loading quantity in the (N+1)* scan line. Accordingly, a
higher drive voltage is charged in the second white area B
than in the first white area A, wherein the second white area B
corresponds to the N scar line of which the loading quantity
is relatively larger than the (N+1)” scan line.

After this, even though the pre-charge current of the same
size is applied to the first white area A and the second white
area B, the drive voltage deviation between the first white area
A and the second white area B is maintained intact.

As a result, as shown in FIG. 5, the amount of the current
charged in the data line corresponding to the (N+1)™ scan line
in contradiction to the same pre-charge period is relatively
lower than the amount of the current charged in the data line
corresponding to the N” scan line, thus there is generated a
cross talk problem by the brightness difference (or drive
voltage deviation) between the first white area A and the
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second white area B although the same data current and
pre-charge current is supplied for expressing the same gray
level.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an organic EL display device using pre-charge which
can improve display quality by preventing a cross talk gen-
erated by a brightness difference within the same picture
realization area, and a driving method thereof.

In order to achieve these and other objects of the invention,
an organic electro luminescence display device according to
an aspect of the present invention includes a display panel
where a plurality of data lines cross a plurality of scan lines
and electro luminescence cells are arranged in the crossing
parts thereof; a pre-charge driver for supplying a pre-charge
current to the data line in accordance with gray levels of data;
and a data driver for charging a data current to the data line for
a designated period which is set before a scan pulse is sup-
plied to the electro luminescence cell and after the pre-charge
current is supplied.

Inthe organic electro luminescence display device, the data
driver supplies the data current for electro luminescence to
the electro luminescence cell at the same time as a scan pulse
is supplied to the electro luminescence cell.

The organic electro luminescence display device further
includes a scan driver for supplying the scan pulse synchro-
nized with the data current supplied to the electro lumines-
cence cell to the scan lines.

In the organic electro luminescence display device, the
designated period before the scan pulse is supplied to the
electro luminescence cells and after the pre-charge current is
supplied is obtained from a light emitting period of the electro
luminescence cell.

In the organic electro luminescence display device, the
designated period before the scan pulse is supplied to the
electro luminescence cells and after the pre-charge current is
supplied is obtained by maintaining the light emitting period
of the electro luminescence cells and by lengthening a period
from a starting point of the scan pulse to a starting point of the
next scan pulse.

The organic electro luminescence display device further
includes a lookup table having pre-charge current data regis-
tered, wherein the pre-charge current data indicates the cur-
rent amount of the pre-charge current corresponding to a gray
level of the data; and a controller for controlling the pre-
charge driverinaccordance with the supply of the data current
and the pre-charge current.

In the organic electro luminescence display device, the
pre-charge driver includes a plurality of current sources of
which the current values are different from each other; a
selector for selecting any one of the current sources as the
pre-charge current; and first and second switch devices for
selectively supplying the pre-charge current and the data cur-
rent to the data line.

In the organic electro luminescence display device, an
early increase and decrease rate and a latter increase and
decrease rate of a current charged in the data line for the
designated period before the scan pulse is supplied to the
electro luminescence cells and after the pre-charge current is
supplied are different from each other.

In the organic electro luminescence display device, an
early increase and decrease rate of a current charged in the
data line for the designated period before the scan pulse is
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supplied to the electro luminescence cells and after the pre-
charge current is supplied is higher than the latter increase and
decrease rate.

A driving method of an organic electro luminescence dis-
play device where a plurality of data lines cross a plurality of
scan lines and electro luminescence cells are arranged in the
crossing parts thereof according to another aspect of the
present invention includes supplying a pre-charge current to
the data line in accordance with gray levels of data; charging
a data current to the data line for a designated period which is
set before a scan pulse is supplied to the electro luminescence
cell and after the pre-charge current is supplied; and making
the electro luminescence cells emit light by use of the charged
current and the data current synchronized with the scan pulse
to be supplied to the electro luminescence cell.

In the driving method, the designated period before the
scan pulse is supplied to the electro luminescence cells and
after the pre-charge current is supplied is obtained from a
light emitting period of the electro luminescence cell.

In the driving method, the designated period before the
scan pulse is supplied to the electro luminescence cells and
after the pre-charge current is supplied is obtained by main-
taining the light emitting period of the electro luminescence
cells and by lengthening a period from a starting point of the
scan pulse to a starting point of the next scan pulse.

In the driving method, an early increase and decrease rate
and a latter increase and decrease rate of a current charged in
the data line for the designated period before the scan pulseis
supplied to the electro luminescence cells and after the pre-
charge current is supplied are different from each other.

In the driving method, an early increase and decrease rate
of a current charged in the data line for the designated period
before the scan pulse is supplied to the electro luminescence
cells and after the pre-charge current is supplied is higher than
the latter increase and decrease rate.

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. 11s a cross sectional view briefly representing a unit
device of an organic electro luminescence display device of
the related art;

FIG. 2 is a diagram equivalently representing an array of a
passive type organic electro luminescence display device;

FIG. 3 is a waveform diagram representing a delay of a
response time generated in a driving method of the organic
electro luminescence display device of the related art;

FIG. 4 is a diagram representing a cross talk generation
within the same picture area in accordance with the drive
voltage (current) deviation of the related art;

FIG. 5 is a waveform diagram representing that there is
generated a deviation between data currents charged within a
picture area which expresses the same gray level;

FIG. 6 is a block diagram representing an organic electro
luminescence display device according to an embodiment of
the present invention;

FIG. 7 is a circuit diagram representing a pre-charge driver
shown in FIG. 6 in detail;

FIG. 8 is a circuit diagram equivalently representing a
display panel and drive circuits thereof shown in FIG. 6;

FIG. 9 is a waveform diagram representing a pre-charge
driving-method according to the embodiment of the present
invention; and
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FIGS. 10A and 10B are diagrams explaining a method for
providing a delay period in FIG. 9.

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.

With reference to FIGS. 6 to 10B, embodiments of the
present invention will be explained as follows.

Referring to FIG. 6, an organic EL display device accord-
ing 10 an embodiment of the present invention includes a
display panel 64 where mxn number of organic EL cells
OLED are arranged in a matrix type; a data driver 61 for
generating a data current; a pre-charge driver 62 for generat-
ing apre-charge current; a scan driver 63 for generating a scan
pulse synchronized with the data current; and a pre-charge/
data controller 65 for controlling the pre-charge driver 62.

In the display panel 64, m number of data lines D1 to Dm
cross nnumber of scan lines S1to Sn, and the organic EL cells
OLED are arranged between the crossing parts thereof.

The data driver 61 includes a shift register circuit for
sequentially sampling data, and a current source such as a
current mirror circuit or a current sink circuit. The data driver
61 samples digital video data, and supplies the data current
corresponding to the gray level value of the digital video data
RGB to the data lines D1 to Dm through the pre-charge driver
62.

The scan driver 63 includes a shift register circuit for
sequentially shifting scan pulses, and sequentially supplies
the scan pulses synchronized with the data currents to the scan
lines S1 to Sn.

The pre-charge driver 62 supplies the pre-charge current to
the data lines D1 to Dm prior to the data current under control
of the pre-charge/data controller 65.

The pre-charge/data controller 65 judges the gray level
value of the digital video data RGB, and reads pre-charge
current data corresponding to the gray level value from a
lookup table 66. And. the pre-charge/data controller 65
receives a clock signal and a vertical/horizontal synchroniza-
tion signal (not shown) to selectively generate control signals
SEL1, SEL2 corresponding to the pre-charge current data,
and controls the pre-charge driver 62 by use of the control
signals SEL1, SEL2. Herein, the first control signal SEL1 is a
control signal generated for a pre-charge period prior to a scan
period (or light emitting period) and a delay period to select
the amount of the pre-charge current for supplying the pre-
charge current to the data lines D1 to Dm for the pre-charge
period. The second control signal SEL2 is a control signal for
supplying the data current to the data lines D1 to Dm as well
as intercepting the supply of the pre-charge current after the
pre-charge period.

The lookup table 66 has the pre-charge current data regis-
tered, wherein the pre-charge current data correspond to each
gray level of the digital video data RGB.

FIG. 7 represents a pre-charge driver 62 in detail.

The pre-charge driver 62 shown in FIG. 7 includes a selec-
tor 71 for selecting the current amount of a pre-charge current
Ipre; a first switch device 72A for supplying the pre-charge
current Ipre to the data line D; and a second switch device 72B
for supplying a data current Id1 to the data line D. The second
switch device 72B might be included in the data driver 61.

The current selector 71 selects the pre-charge current Ipre
in any one of k (but, °k’ is a positive integer of 2 or more)
number of current sources 11,12, . . ., Ik, of which the current
amount is different from each other, to supply to the first
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6

switch device 72A in response to a first selection signal SEL1
from the pre-charge/data controller 65.

The first switch device 72 A supplies the pre-charge current
Ipre selected by the current selector 71 to the data line for the
pre-charge period prior to the light emitting period and the
delay period in response to the first selection signal SEL1
from the pre-charge/data controller 65.

The second switch device 72B supplies the data current Id1
from the data driver 61 to the data line D1 for the delay period
and the light emitting period in response to the second selec-
tion signal SEL2 from the pre-charge/data controller 65.

FIG. 8 is a circuit diagram equivalently representing the
data line D and the organic EL cell OLED ofthe display panel
and the drive circuit shown in FIG. 7.

InFIG. 8, the reference numeral ‘R’ is a parasitic resistance
between the organic EL devices OLED in the data line, and
‘CAP’ is a parasitic capacitance of the organic EL cell OLED.
And, ‘61A’ is a static current source included in the data driver
61 and generates the data current. “63A’ is a switch device
included in the scan driver 63, and applies a ground voltage
GND to a cathode of the organic EL cell OLED for the light
emitting period (or display period) and supplies a positive
scan bias voltage to the cathode of the organic EL cell OLED
for a non-display period inclusive of the pre-charge period
and the delay period except the light emitting period. VDD’
is a high potential drive voltage applied to the static current
source 61A, and “VSS’ is a scan bias voltage applied to the
cathode of the organic EL cell OLED for the non-display
period, i.e., for the non-scan period.

In the organic EL display device according to the present
invention having such a structure, as shown inF1G. 9, there is
provided a delay period DT which is a period before a scan
pulse SP from the scan driver 63 is supplied to the organic EL
cell OLED after the pre-charge current is supplied from the
pre-charge driver 62. In the delay period DT, the scan pulse
SP is not applied to the organic EL cell OLED, but the data
current is made to be able to be charged in the data line D,
thereby enabling to prevent the brightness difference between
areas which express the same gray level. As a result, it is
possible to prevent a horizontal cross talk.

This will be more specifically explained as follows, in
reference to a drive waveform shown in FIG. 9.

Firstly, in a pre-charge period PT, the amount of the current
charged in the data line corresponding to the (N+1)” scan line
in contradiction to the same pre-charge period PT is relatively
lower than the amount of the current charged in the data line
corresponding to the N” scan line in accordance with the
difference of the loading quantity between the (N+1)* scan
line and the N” scan line.

In the delay period DT, the data current is supplied to the
data line, but no scan pulse SP is supplied to the scan line.
Accordingly, the organic EL cell OLED does not emit light,
and the data current can only be charged in the data line. As a
result, during the delay period Dt, the amount of the current
charged in the data-lines corresponding to the (N+1)* scan
line of which the loading quantity is relatively low is
increased, and the amount of the current charged in the data
lines corresponding to the N scan line of which the loading
quantity is relatively high is reduced. Accordingly, if the
delay period DT lapses, the deviation between the data cur-
rent corresponding to the (N+1)” scan line and the data cur-
rent corresponding to the N scan line is relaxed, thus no
brightness difference is generated between the N scan line
and the (N+1)” scan line.

In this way, the present invention has the pre-charge period
PT and the delay period DT before the scan pulse SP is
supplied, thereby enabling to compensate the brightness dif-
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ference in accordance with the difference of the loading quan-
tity in the horizontal line. As a result, in case of realizing the
same picture, a problem such as cross talk, etc does not
appear, thereby making it possible to improve the display
quality.

Hereinafter, a method of providing the delay period DT in
the present invention will be explained as follows in reference
10 FIGS. 10A and 10B.

Firstly, a first method of providing the delay period DT of
the present invention is illustrated in FIG. 10A. When com-
paring the improved driving method shown in FIG. 10A with
the driving method of the related art, in the improved wave-
form, an applying time of the scan pulse SP is reduced more
than the related art and the applying time the reduced scan
pulse SP is used as the delay period DT.

That is to say, times (hereinafter, referred to as ‘scan
period’) from a starting point of the N scan pulse SP to a
starting point of the (N+1)” scan pulse SP are maintained
identically, and a time (hereinafter, referred to as ‘light emit-
ting period’ or ‘display period’) when the scan pulse SP is in
fact applied is set to be shorter than the related art, thereby
providing the delay period DT.

This can be set by controlling the number of main clock
signals in the system. For example, a counter counting one
scan period 1s made to be 27 clocks to maintain the same
number as the related art, and at the same time, a counter in the
light emitting period is reduced to 22 clocks less than 25
clocks. At this moment, as much as the reduced number of
clocks are spared for setting the delay period DT, thereby
making it possible to provide the delay period DT. That is to
say, in the improved method as shown in FIG. 10A, an overlap
period between the light emitting period and the next light
emitting period is set as the delay period DT, thus it can be
known that the whole overlap period is lengthened more than
the related art. Herein, the light emitting period is shortened
as much as the number of the increased clocks for the delay
period DT, thus there is no change in the frame frequency.

In a second method for providing the delay period DT, in
reference to FIG. 10B, the light emitting period is maintained
but the scan period is lengthened, thereby providing the delay
period DT.

For example, the N* and (N+1)™ light emitting periods (25
clocks) are maintained and the scan period from the starting
point of the N scan pulse SP to the starting point of the
(N+1)" scan pulse SP is increased from 27 clocks of the
related art to 30 clocks, thereby enabling to provide the delay
period DT. That is to say, the delay period DT is also included
in FIG. 10B like FIG. 10A, thus it can be known that the whole
overlap period is lengthened more than the related art.

On the other hand, the method for setting the delay period
DT in the present invention is not limited to FIGS. 10A and
10B, and any known method can be used.

In conjunction with FIGS. 6 to 9, the driving method of the
organic EL display device according to the embodiment of
the present invention will be explained.

The first switch device 72A of the pre-charge driver 62 is
turned on during the pre-charge period PT prior to the light
emitting period and the delay period DT to supply the pre-
charge current Ipre selected in accordance with the gray level
of the digital video data RGB by the pre-charge/data control-
ler 65 to the data lines D1 to Dm. Then, the pre-charge current
Ipre is charged in the data lines D1 to Dm for the pre-charge
period PT.

Subsequently to the pre-charge period PT, the first switch
device 72A 1s turned off and the second switch device 72B is
turned off, thus the supply of the pre-charge current is stopped
and the delay period DT when the data current is supplied is
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continued. In such a delay period DT, the scan pulse SP is not
applied to the organic EL cell OLED and the data current is
charged in the data line D. As a result, if the delay period DT
lapses, the drive voltage difference between the areas which
express the same gray level is relaxed, thus no brightness
difference appears between the areas.

Subsequently to the pre-charge period PT and the delay
period DT, in the light emitting period, the second switch
device 72B is maintained to be turned on and the switch
device 63A of the scan driver 63 sequentially supplies the
scan pulse of the ground voltage GND to the scan lines S1 to
Sm. During the light emitting period, the organic EL cells
OLED emit light as the data current Id1 flows from the anode
to the cathode by the positive bias.

On the other hand, the organic EL display device and the
driving method thereof according to the embodiment of the
presentinvention is explained as the passive type, butit can be
applied to any known active type organic EL display device.

As described above, the organic EL display device and the
driving method thereofaccording to the present invention sets
the delay period between the pre-charge period and the light
emitting period and supplies the data current to the data lines
during the delay period. Accordingly, the brightness differ-
ence caused by the difference of the data loading quantity is
relaxed for the delay period, thereby enabling to prevent the
cross talk. As a result, it is possible to improve the display
quality.

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. An organic electro luminescence display device, com-

prising:

a display panel where a plurality of data lines cross a
plurality of scan lines and electro luminescence cells are
arranged in the crossing parts thereof;

a pre-charge driver for supplying a pre-charge current to
the data line in accordance with gray levels of data; and

a data driver for charging a data current to the data line for
a designated period which is set before a scan pulse is
supplied to the electro luminescence cell and after the
pre-charge current is supplied,

wherein the designated period before the scan pulse is
supplied to the electro luminescence cells and after the
pre-charge current is supplied is obtained by maintain-
ing the light emitting period of the electro luminescence
cells and by lengthening a period from a starting point of
the scan pulse to a starting point of the next scan pulse.

2. The organic electro luminescence display device accord-

ing to claim 1, wherein the data driver supplies the data
current for electro luminescence to the electro luminescence
cell at the same time as a scan pulse is supplied to the electro
luminescence cell.

3. The organic electro luminescence display device accord-

ing to claim 2, further comprising:

a scan driver for supplying the scan pulse synchronized
with the data current supplied to the electro Tumines-
cence cell to the scan lines.

4. The organic electro luminescence display device accord-

ing to claim 1, further comprising:
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a lookup table having pre-charge current data registered,
wherein the pre-charge current data indicates the current
amount of the pre-charge current corresponding to a
gray level of the data; and

a controller for controlling the pre-charge driver in accor-
dance with the supply of the data current and the pre-
charge current.

5. The organic electro luminescence display device accord-

ing to claim 1, wherein the pre-charge driver includes:

a plurality of current sources of which the current values
are different from each other;

aselector for selecting any one of the current sources as the
pre-charge current; and

first and second switch devices for selectively supplying
the pre-charge current and the data current to the data
line.

6. The organic electro luminescence display device accord-
ing to claim 1, wherein an early increase and decrease rate and
a latter increase and decrease rate of a current charged in the
data line for the designated period before the scan pulse is
supplied to the electro luminescence cells and after the pre-
charge current is supplied are different from each other.

7. The organic electro luminescence display device accord-
ing to claim 1, wherein an early increase and decrease rate of
a current charged in the data line for the designated period
before the scan pulse is supplied to the electro luminescence
cells and after the pre-charge current is supplied is higher than
the a latter increase and decrease rate.

8. A driving method of an organic electro luminescence
display device where a plurality of data lines cross a plurality
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of scan lines and electro luminescence cells are arranged in
the crossing parts thereof, comprising:

supplying a pre-charge current to the data line in accor-

dance with gray levels of data;

charging a data current to the data line for a designated

period which is set before a scan pulse is supplied to the
electro luminescence cell and after the pre-charge cur-
rent is supplied; and

making the electro luminescence cells emit light by use of

the charged current and the data current synchronized
with the scan pulse to be supplied to the electro lumi-
nescence cell,

wherein the designated period before the scan pulse is

supplied to the electro luminescence cells and after the
pre-charge current is supplied is obtained by maintain-
ing the light emitting period of the electro luminescence
cells and by lengthening a period from a starting point of
the scan pulse to a starting point of the next scan pulse.

9. The driving method according to claim 8, wherein an
early increase and decrease rate and a latter increase and
decrease rate of a current charged in the data line for the
designated period before the scan pulse is supplied to the
electro luminescence cells and after the pre-charge current is
supplied are different from each other.

10. The driving method according to claim 8, wherein an
early increase and decrease rate of a current charged in the
data line for the designated period before the scan pulse is
supplied to the electro luminescence cells and after the pre-
charge current is supplied is higher than a latter increase and
decrease rate.
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