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(57)  The present invention relates to an organic
electro luminescence display device using a pre-
charge, and a driving method thereof.

An organic electro luminescence display device ac-
cording to an embodiment of the present invention in-
cludes: a display panel where a plurality of data lines
cross a plurality of gate lines, and electro luminescence

Organic electro luminescent display device and driving method thereof

elements are arranged at intersections thereof; a pre-
charge driver to select a current which is different in ac-
cordance with a gray level of data and to supply the pre-
charge current to the electro luminescence elements
through the data line; and a data driver to supply a data
to the electro luminescence elements which are
charged with the pre-charge current.
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Description

[0001] This application claims the benefit of the Kore-
an Patent Application Nos. P2004-39748 and
P2004-42115 filed on June 1, 2004, and, on June 9,
2004 which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to an electro lu-
minescence display device, and more particularly to an
organic electro luminescence display device using a
pre-charge, and a driving method thereof.

Description of the Related Art

[0003] Recently, there have been developed various
flat panel displays that can reduce their weight and size
which are the disadvantages of the cathode ray tube
CRT. The flat panel display includes the liquid crystal
display LCD, the field emission display FED, the plasma
display panel PDP, the electro luminescence EL display
device and etc.

[0004] The PDP isrelatively simpleinits structure and
fabricating process, thus it is most advantageous in be-
ing made into large screen, but there is a big disadvan-
tage in that its luminous efficiency and brightness is low
and its power consumption is high.

[0005] The LCD is mainly used as a display device of
a notebook computer and its demand is increasing.
However, the LCD is fabricated by a semiconductor
process, thus there is difficulty in being made into large
screen. And, the LCD is not a self luminous device to
require a separate light source, thus there is a disad-
vantage in that its power consumption is high due to the
light source. Further, the LCD has a disadvantage in that
its viewing angle is narrow and light loss is great due to
optical devices such as a polarizing sheet, a prism
sheet, a diffusion plate and etc.

[0006] The EL display device is generally classified
into an inorganic EL display device and an organic EL
display device, and it has an advantage in that its re-
sponse speed is fast and its luminous efficiency, bright-
ness and viewing angle is big. The EL display device
can display a picture at a high brightness of tens of thou-
sands of [cd/m3] by a voltage of about 10[V], and it has
been applied to most of the EL display devices which
are commonly used.

[0007] A unit element of the organic EL display de-
vice, as shown in FIG. 1, includes an anode 2 formed of
a transparent conductive material on a glass substrate
1; and a hole injection layer 3, a light-emitting layer 4
formed of an organic material and a cathode 5 formed
of a metal having a low work function are deposited ther-
eon. If an electric field is applied between the anode 2
and the cathode 5, holes within the hole injection layer
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3 and electrons within the metal are progressed to and
combined together in the light-emitting layer 4. Then, a
phosphorous material within the light-emitting layer 4 is
excited and transited to generate a visible light. At this
moment, the brightness is in proportion to a current be-
tween the anode 2 and the cathode 5.

[0008] The organic EL display device is divided into
passive type and active types.

[0009] FIG. 2 is a circuit diagram equivalently repre-
senting part of a passive type organic EL display device,
and FIG. 3 is a waveform representing scan signal and
data signal waveforms of the passive type organic EL
display device.

[0010] Referring to FIGs . 2 and 3, the passive type
EL display device includes a plurality of data lines D1 to
D3 and a plurality of scan lines S1 to S3 which cross
each other; and organic EL elements OLED formed at
intersections between the data lines DL1 to D3 and the
scan lines S1 to S3.

[0011] The data lines D1 to D3 are connected to the
anode of the organic EL element OLED to supply data
currents Id to the anode of the organic EL element
OLED.

[0012] The scan lines S1 to S3 are connected to the
cathode of the organic EL element OLED to supply scan
pulses SP1 to SP3 synchronized with the data currents
Id to the cathode of the organic EL element OLED.
[0013] The organic EL element OLED emits light in
proportion to the current flowing between the anode and
the cathode for a display period DT when the scan puls-
es SP1 to SP3 are applied.

[0014] The organic EL elements OLED of the organic
EL display device are charged with the current for a re-
sponse time RT which is delayed by resistance compo-
nents of the data lines D1 to D3 and a capacitance which
isin the organic EL elements OLED, thus there is a prob-
lem in that the response speed and brightness are low.
In order to compensate the low response speed of the
organic EL elements OLED, there has recently been a
trend that a pre-charge period PCHA is provided as a
non-display period between the display periods DT and
the organic EL elements OLED are pre-charged during
the pre-charge period PCHA. However, even the organ-
ic EL display device is pre-charged, there is a problem
in that the response time RT of the organic EL elements
OLED is lengthened in a low gray level as in FIG. 4.
[0015] Further, in adriving method of pre-charging the
organic EL display device, there is a problem in that the
response speed is fast but the organic EL elements
OLED are over-charged by an overshoot in a high gray
level. This is because the pre-charged current Ipre is
fixed to be the value of gray level of data x the pre-
charged constant " 10" regardless of the gray level of
data as in FIG. 5. The current loled of the organic EL
elements OLED which is charged with the fixed pre-
charged current Ipre increases exponentially as the gray
level increases as in FIG. 6. As a result, if the organic
EL elements OLED are driven by the pre-charging meth-
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od, its brightness is not changed linearly but increases
exponentially as the gray level increases, thus there is
a problem in that the gray level expression ability be-
comes low.

[0016] Besides, most of the pre-charging method
used currently has a problem in that power consumption
is high and the current is not sufficiently pre-charged to
the organic EL element OLED in the low gray level range
such that the gray level expression ability is low in the
low gray level.

SUMMARY OF THE INVENTION

[0017] Accordingly, itis an object of the presentinven-
tion to provide an organic electro luminescence display
device that there is no overcharge, its response speed
is fast and its gray level expression ability is high, and
a driving method thereof.

[0018] Further, it is another object of the present in-
vention to provide an organic electro luminescence dis-
play device that consumes low power and has high gray
level expression ability in a low gray level, and a driving
method thereof.

[0019] 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 gate lines, and electro luminescence
elements are arranged at intersections thereof; a pre-
charge driver to select a current which is different in ac-
cordance with a gray level of data and to supply the pre-
charge current to the electro luminescence elements
through the data line; and a data driver to supply a data
to the electro luminescence elements which are
charged with the pre-charge current.

[0020] The organic electro luminescence display de-
vice further includes: a scan driver to supply a scan
pulse synchronized with the data to the scan lines.
[0021] The organic electro luminescence display de-
vice further includes: a lookup table in which a pre-
charge current data is registered, wherein the pre-
charge current data indicates the current amount of the
pre-charge current in correspondence to a gray level of
the data; and a controller which judges the gray level of
data, reads the pre-charge current data corresponding
to the gray level of the data, and controls the pre-charge
driver in accordance with the pre-charge current data.
[0022] In the organic electro luminescence display
device, the pre-charge driver includes: a plurality of cur-
rent sources of which current values are different from
one another; a selection part to select any one of the
plurality of current sources as the pre-charge current;
and afirst switch device to supply the pre-charge current
to the data line for a non-display period.

[0023] In the organic electro luminescence display
device, the data driver includes: a second switch device
to supply the data current to the data line for a display
period subsequent to the non-display period.

10

15

20

25

30

35

40

45

50

55

[0024] In the organic electro luminescence display
device, the pre-charge current has the same current val-
ue within a gray level range inclusive of a plurality of
gray levels and a different current value in gray levels
out of the gray level range.

[0025] Adriving method of an organic electro lumines-
cence display device where a plurality of data lines cross
a plurality of scan lines and electro luminescence ele-
ments are arranged at intersections thereof, according
to another aspect of the present invention includes the
steps of: selecting a pre-charge current which is differ-
ent in accordance with a gray level of data; supplying
the pre-charge current to the electro luminescence ele-
ments through the data line; and supplying a data to the
electro luminescence elements which are charged with
the pre-charge current.

[0026] The driving method further includes the step
of: supplying a scan pulse synchronized with the data
to the scan lines.

[0027] The driving method further includes the step
of: providing a pre-charge current data which indicates
the current amount of the pre-charge current in corre-
spondence to a gray level of the data; and judging the
gray level of data, reading the pre-charge current data
corresponding to the gray level of the data, and controls
the pre-charge current in accordance with the pre-
charge current data.

[0028] In the driving method, the step of selecting the
pre-charge current includes the step of: selecting any
one of a plurality of current sources, of which the current
values are different from one another, as the pre-charge
current; and supplying the pre-charge current to the data
line for a non-display period.

[0029] In the driving method, the step of charging the
electro luminescence elements with the data includes
the step of: supplying the data to the data line for a dis-
play period subsequent to the non-display period.
[0030] An organic electro luminescence display de-
vice according to still another aspect of the present in-
vention includes: a display panel having a plurality of
data lines; a gray level judgment part to judge a gray
level of data; and a pre-charge driver to generate a
charge or discharge in the data line for a non-scan pe-
riod if a gray level of the data is a gray level below a
designated reference gray level, which is lower than a
maximum gray level, in accordance with a gray level
judgment result from the gray level judgment part.
[0031] The organic electro luminescence display de-
vice further includes a data comparison part to compare
adjacent data.

[0032] In the organic electro luminescence display
device, the pre-charge driver has the data line charged
for the non-scan period if a gray level of the data is high-
er than the reference gray level in accordance with a
gray level judgment result from the gray level judgment
part and the data is higher than the previous data in ac-
cordance with a comparison result from the data com-
parison part.
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[0033] In the organic electro luminescence display
device, the pre-charge driver generate a discharge in
the data line for the non-scan period if a gray level of
the data is higher than the reference gray level in ac-
cordance with a gray level judgment result from the gray
level judgment part and the data is lower than the pre-
vious data in accordance with a comparison result from
the data comparison part.

[0034] Adriving method of an organic electro lumines-
cence display device having a plurality of data lines, ac-
cording to still another aspect of the present invention
includes the steps of: judging a gray level of data; and
generating a charge or discharge in the data line for a
non-scan period if a gray level of the data is a gray level
below a designated reference gray level, which is lower
than a maximum gray level, in accordance with a gray
level judgment result.

[0035] The driving method furtherincludes comparing
adjacent data.

[0036] The driving method further includes the step
of: having a charge generated in the data line for the
non-scan period if a gray level of the data is higher than
the reference gray level in accordance with a gray level
judgment result and the data is higher than the previous
data in accordance with the data comparison result.
[0037] The driving method further includes the step
of: having a discharge generated in the data line for the
non-scan period if a gray level of the data is higher than
the reference gray level in accordance with a gray level
judgment result and the data is lower than the previous
data in accordance with the data comparison result.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] 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:

[0039] FIG. 1is a sectional diagram briefly represent-
ing a unit element of a related art organic electro lumi-
nescence display device;

[0040] FIG. 2 is a diagram equivalently representing
part of an array of a passive type organic electro lumi-
nescence display device;

[0041] FIG. 3 is a waveform diagram representing a
delay of a response time which is generated in a driving
method of the related art organic electro luminescence
display device;

[0042] FIG. 4 is a waveform diagram representing a
related art pre-charge driving method;

[0043] FIG. 5 is a graph representing a pre-charge
current applied to the pre-charge driving method as in
FIG. 4;

[0044] FIG. 6 is a graph representing a deterioration
of gray level expression ability resulted from the pre-
charge driving method as in FIG. 4;

[0045] FIG. 7 is a block diagram representing an or-
ganic electro luminescence display device according to
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a first embodiment of the present invention;

[0046] FIG. 8 is a graph representing a pre-charge
current applied to the organic electro luminescence dis-
play device and a driving method thereof according to
the first embodiment of the present invention;

[0047] FIG. 9 is a circuit diagram representing a pre-
charge driver shown in FIG. 7 in detail;

[0048] FIG. 10is a circuit diagram equivalently repre-
senting a display panel and its drive circuits shown in
FIG. 7;

[0049] FIG. 11 is a waveform diagram explaining a
drive method of the organic electro luminescence dis-
play device according to the first embodiment of the
present invention;

[0050] FIG. 12is a block diagram representing an or-
ganic electro luminescence display device according to
a second embodiment of the present invention;

[0051] FIG. 13is a circuit diagram representing a pre-
charge driver shown in FIG. 12 in detail; and

[0052] FIG. 14 is a waveform diagram explaining a
driving method of the organic electro luminescence dis-
play device according to the second embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0053] Reference willnow be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0054] Hereinafter, the preferred embodiments of the
present invention will be described in detail with refer-
ence to FIGs. 7 to 14.

[0055] Referring to FIG. 7, the organic EL display de-
vice according to the first embodiment of the present in-
vention includes a display panel 64 where m x n num-
bers of organic EL elements OLED are arranged in a
matrix type; a data driver 61 to generate a data current;
a pre-charge driver 62 to generate a pre-charge current;
a scan driver 63 to generate a scan pulse which is syn-
chronized with the data current; and a pre-charge/data
controller 65 to control the pre-charge driver 62 in ac-
cordance with a lookup table 66.

[0056] In the display panel 64, m numbers of data
lines D1 to Dm and n numbers of scan lines S1 to Sn
cross each other and the organic EL elements OLED
are arranged between intersections thereof.

[0057] The data driver 61 includes a shift register cir-
cuit to sequentially sample data, and a current source
of a current mirror circuit or a current sink circuit. The
data driver 61 samples a digital video data and supplies
a 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.

[0058] The pre-charge driver 62 makes a pre-charge
current different in accordance with the gray level of the
data RGB under control of the pre-charge/data control-
ler 65, and supplies the pre-charge current to the data
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lines D1 to Dm prior to the data current.

[0059] The scan driver 63 includes a shift register cir-
cuit to sequentially shift a scan pulse and sequentially
supplies a scan pulse synchronized with the data cur-
rent to the scan lines S1 to Sn.

[0060] The pre-charge/data controller 65 judges the
gray level value of the digital video data RGB and read
a pre-charge current data corresponding to the gray lev-
el value in the lookup table 66. And, the pre-charge/data
controller 65 receives a vertical/horizontal synchroniza-
tion signal and a clock signal (not shown), selectively
generates 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
that is for being generated during a scan period, i.e., the
pre-charge period, prior to the display period to select
the amount of pre-charge current, and supplying the
pre-charge current to the data lines D1 to Dm during the
pre-charge period. And, the second control signal SEL2
is a control signal for supplying the data current to the
data lines D1 to Dm during the scan period, i.e., the dis-
play period.

[0061] Pre-charge current data corresponding to
each gray level of the digital video data RGB are regis-
tered in the lookup table 66. The lookup table 66 is
stored at a read-only-memory ROM. The pre-charge
current data registered in the lookup table 66 has a value
which is divided into fixed gray level ranges, and the val-
ue is set in the ratio that the amount of pre-charge cur-
rent decreases exponentially as the gray level increases
as shown in FIG. 8.

[0062] InFIG.7,the pre-charge driver 62 and the pre-
charge/data controller 65 can be integrated into one
chip, and the lookup table 66 can also be integrated with
the pre-charge driver 62 and the pre-charge/data con-
troller 65.

[0063] The foundation for the fact that the amount of
pre-charge current should decrease exponentially as
the gray level increases is as follow. In order to increase
the gray level expression ability in the whole gray level
range, the pre-charge current required in case that the
gray level is changed in the low gray level range should
be increased at a higher rate in case that the gray level
is changed in the middle gray level or high gray level
range which is higher than that. For example, assuming
that the gray level of maximum brightness is 100% and
the gray level value of data is changed at the same gray
level difference, the pre-charge amount required in case
that the gray level is changed from 10% to 50% is much
larger than the pre-charge amount required in case that
the gray level is changed from 50% to 90%.

[0064] As known in FIG. 8 by the pre-charge current
dataregistered in the lookup table 66, assuming that the
maximum brightness is 100%, in the pre-charge/data
controller 65, the amount of the pre-charge current Ipre
charged in the organic EL element OLED prior to the
data current is 50 times the pre-set reference pre-
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charge current if the gray level of the digital video data
RGB is 10%, but it decreases exponentially, as the gray
level increases, to 10 times the reference pre-charge
current if the gray level of the digital video data RGB
increases to 10%.

[0065] FIG. 9represents a pre-charge driver 62 in de-
tail.
[0066] Referring to FIG. 9, the pre-charge driver 62

includes a selection part 71 to select the current amount
of the pre-charge current Ipre; a first switch device 72A
to supply the pre-charge current Ipre to the data line D1;
and a second switch device 72B to supply a data current
Id1 to the data line D1. The second switch device 72B
might be included in the data driver 61.

[0067] The current selection part 71 selects the pre-
charge current Ipre from any one of k numbers (but, k
is a positive integer not less than 2) of current sources
11, 12, -, Ik, of which the current amount are different
from each other, in response to the first selection signal
SEL1 from the pre-charge/data controller 65, and sup-
plies the selected pre-charge current Ipre to the first
switch device 72A.

[0068] The first switch device 72A supplies the pre-
charge current Ipre selected by the current selection
part 71 to the data line D1 during the non-display period
prior to the display period in response to the first selec-
tion signal SEL1 from the pre-charge/data controller 65.
[0069] The second switch device 72B supplies the da-
ta current Id1 from the data driver 61 to the data line D1
for the scan period, i.e., the display period, in response
to the selection signal from the pre-charge/data control-
ler 65.

[0070] FIG. 10is a circuit diagram equivalently repre-
senting a drive circuit, signal lines D1 to Dm, S1 to Sn
and an organic EL element OLED shown in FIG. 7.
[0071] Referring to FIG. 10, the reference numeral
" R" is a parasitic resistor of the data line D1 to Dm, and
" CAP" is a parasitic capacitance of the organic EL ele-
ment OLED. And, " 61A" is a constant current source
included in the data driver 61 to generate the data cur-
rent." 63A" is a switch device included in the scan driver
63, and it applies a ground voltage GND to the cathode
of the organic EL element OLED for the display period,
i.e., scan period, and supplies a positive scan bias volt-
age to the cathode of the organic EL element OLED for
the non-display period, i.e., non-scan period. " VDD" is
a high potential drive voltage applied to the constant cur-
rent source, and " VSS" is a scan bias voltage applied
to the cathode of the organic EL element OLED for the
non-display period, i.e., non-scan period.

[0072] A driving method of the organic EL display de-
vice according to the first embodiment of the present in-
vention will be explained in conjunction with FIGs. 10
and 11.

[0073] Referring to FIGs. 10 and 11, the first switch
device 72A of the pre-charge driver 62 is turned on dur-
ing the pre-charge period PCHA prior to the display pe-
riod DT to supply to the data line D1 to Dm the pre-
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charge current Ipre which is selected in accordance with
the gray level of the digital video data RGB by the pre-
charge/data controller 65. Then, for the pre-charge pe-
riod PDHA, the organic EL elements OLED are charged
with the pre-charge current lpre of which the current
amount decreases exponentially as the gray level of the
data increases as in FIG. 8. The pre-charge current Ipre
causes the organic EL elements OLED to be pre-
charged with the greater amount of current in the low
gray level to reduce the response time RT, and pre-
charged with the smaller amount of current in the high
gray level not to be overcharged by the overshoot, when
compared with the related art pre-charge method.
[0074] Subsequently to the pre-charge period PCHA,
in the display period DT, the second switch device 72B
is turned on, but the first switch device 72A is turned off.
Then, the data current Id1 is supplied to the data lines
D1 to Dm through the second switch device 72B of the
pre-charge driver 61 for the display period DT. In syn-
chronization with the data current Id1, 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 display period DT, the organic EL ele-
ments OLED emit light as the data current 1d1 flows from
the anode to the cathode by the positive bias.

[0075] As known in FIG. 11, the pre-charge current
Ipre is applied to the organic EL elements OLED in an
optimal current amount in the whole gray level range,
thus the gray level is changed linearly in the whole gray
level range to improve the gray level expression ability
of each gray level.

[0076] On the other hand, the organic EL display de-
vice and the driving method thereof according to the first
embodiment of the present invention, even though it is
explained with an embodiment based on the passive
method, can be applied to any known active type of or-
ganic electro luminescence display device.

[0077] Referring to FIG. 12, an organic electro lumi-
nescence display device according to a second embod-
iment of the present invention includes a display panel
164 in which m x n numbers of organic EL elements
OLED are arranged in a matrix type; a data driver 161;
a pre-charge driver 162; a scan driver 163; a data com-
parison part 167; a gray level judgment part 166; and a
pre-charge controller 165.

[0078] In the display panel 164, m numbers of data
lines D1 to Dm and n numbers of scan lines S1 to Sn
cross each other and the organic EL elements OLED
are arranged between intersections thereof.

[0079] The datadriver 161 includes a shift register cir-
cuit to sequentially sample data, and a current mirror
circuit or a current sink circuit. The data driver 161 sam-
ples a digital video data and supplies a data correspond-
ing to the gray level value of the data to the data lines
D1 to Dm through the pre-charge driver 162.

[0080] The pre-charge driver 162, under control of the
pre-charge/data controller 65, is charged with the pre-
charge current after discharging from the data lines D1
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to Dm before the data below the reference gray level
ogs, and selectively has the discharge generated in or
charges the data lines D1 to Dm before the data of the
gray level higher than the reference gray level ags are
supplied to the data lines D1 to Dm. Herein, the refer-
ence gray level ogs is a gray level that corresponds to
the brightness of 30% ~50% when the maximum bright-
ness of the organic EL element OLED is 100%.

[0081] The scan driver 163 includes a shift register
circuit to sequentially shift a scan pulse and sequentially
supplies a scan pulse synchronized with the data cur-
rent to the scan lines S1 to Sn.

[0082] The data comparison part 167 has a line mem-
ory to store the digital video data by the one line, and
compares the data delayed by the line memory with the
non-delayed data, i.e., compares the data of the previ-
ous line with the data of the current line, to supply the
comparison result to the pre-charge controller 165.
[0083] The gray level judgment part 166 judges the
gray level of the digital video data and supplies the gray
level to the pre-charge controller 165.

[0084] The pre-charge controller 165 controls the pre-
charge driver 162 so that the data lines D1 to Dm are
charged after the discharge being generated therein for
the non-scan period if the data supplied to the data lines
D1 to Dm is judged to be the data below the reference
gray level ags on the basis of the gray level judgment
result from the gray level judgment part 166 and the data
comparison result from the data comparison part 167.
Also, the pre-charge controller 165 controls the pre-
charge driver 162 so that the data lines D1 to Dm are
charged or the discharge is generated in the data lines
D1 to Dm for the non-scan period if the data supplied to
the data lines D1 to Dm is judged to be the data above
the reference gray level ags on the basis of the gray
level judgment result from the gray level judgment part
166 and the data comparison result from the data com-
parison part 167. Herein, in case that the data is a data
of the gray level higher than the reference gray level
ogs, the pre-charge controller 165 controls the pre-
charge driver 162 so that the corresponding data line is
charged during the non-scan period between the scan
period of the (n-1)th line and the scan period of nth line
if the data of an nh line has a higher gray level value
than the data of an (n-1)th line. But on the other hand,
in case that the data is a data of the gray level higher
than the reference gray level ags, the pre-charge con-
troller 165 controls the pre-charge driver 162 so that the
discharge is generated in the corresponding data line
during the non-scan period between the scan period of
the (n-1)t line and the scan period of nth line if the data
of an nth line has a lower gray level value than the data
of an (n-1)! line.

[0085] FIG. 13 represents an embodiment of the pre-
charge driver 162 shown in FIG. 12.

[0086] Referringto FIG. 12, the pre-charge driver 162
includes a first switch device 162A to supply a low po-
tential voltage Vss to the data lines D1 to Dm in re-
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sponse to a first control signal @1; a second switch de-
vice 162B to supply the pre-charge current Ipre to the
data lines D1 to Dm in response to the second control
signal 02; and a third switch device 162C to supply the
data current 1d1 to the data lines D1 to Dm in response
to the third control signal &3.

[0087] The low potential voltage is O[V] or a ground
voltage GND.

[0088] The control signals 01, 02, @3 are supplied
from the pre-charge controller 165.

[0089] The first switch device 162A is connected be-
tween a low potential voltage source Vss and the data
lines D1 to Dn, and is turned on in response to the first
control signal @1 to generate the discharge in the data
lines D1 to Dm.

[0090] The second switch device 162B is connected
between a pre-charge current source Ipre and the data
lines D1 to Dn, and is turned on in response to the sec-
ond control signal @2 to charge the data lines D1 to Dm
with the pre-charge current Ipre.

[0091] The third switch device 162C is connected be-
tween an output terminal of the data driver 161 and the
data lines D1 to Dn, and is turned on in response to the
third control signal @3 to supply the data current Id1 to
the data lines D1 to Dm.

[0092] FIG. 14 is a diagram for explaining a driving
method of the organic electro luminescence display de-
vice according to the second embodiment of the present
invention, and it is a waveform diagram representing a
data current supplied to the first data line and a scan
pulse supplied to the first and second scan lines S1, S2.
[0093] Referring to FIG. 14, the driving method of the
organic electro luminescence display device according
to the present invention provides a non-scan period nsc
between the scan periods sc when scan pulses Sp1,
Sp2 are supplied to the scan lines S1, S2, and supplies
the pre-charge current Ipre after generating the dis-
charge in the data line D1 during the non-scan period
nsc between the scan periods sc when the data currents
Id1, Id2 below the reference gray level are supplied. The
non-scan period nsc provide between the scan periods
sc when the data below the reference gray level are sup-
plied includes a discharge period dcha and a charge pe-
riod pcha subsequent to the discharge period dcha.
[0094] And, the driving method of the organic electro
luminescence display device according to the second
embodiment of the present invention, during the non-
scan period nsc between the scan periods sc when the
data current I1d3 of a gray level higher than the reference
gray level is supplied, supplies the pre-charge current
Ipre to the data line D1 if the data current 1d3 is higher
than the previous data current Id2, but on the other
hand, it generates the discharge in the data line D1 if
the data current 1d3 is lower than the previous data cur-
rent 1d2.

[0095] Onthe otherhand, the organic electro lumines-
cence display device and the driving method thereof ac-
cording to the second embodiment of the present inven-
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tion, even though it is explained with an embodiment
based on the passive method, can be applied to any
known active type of organic electro luminescence dis-
play device.

[0096] As described above, the organic electro lumi-
nescence display device and the driving method thereof
according to the present invention optimizes the current
amount of the pre-charge current at each gray level of
the data, thus no overcharge is in the high gray level,
the response speed becomes fast and the gray level ex-
pression ability can be increased in the whole gray level.
[0097] Further, the pre-charge currentis charged after
generating the discharge in the data line if the data sup-
plied to the data line is a data below the reference gray
level, but on the other hand, the charge or the discharge
is generated in the data line in accordance with the com-
parison result of the data line if the data supplied to the
data line is a data above the reference gray level. As a
result, the organic electro luminescence display device
and the driving method thereof according to the present
invention might improve the gray level expression ability
in the low gray level and reduce power consumption.
[0098] Although the present invention has been ex-
plained by the embodiments shown in the drawings de-
scribed 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. Accordingly, the scope
of the invention shall be determined only by the append-
ed claims and their equivalents.

Claims

1. An organic electro luminescence display device,
comprising:

a display panel where a plurality of data lines
cross a plurality of gate lines, and electro lumi-
nescence elements are arranged at intersec-
tions thereof;

a pre-charge driver to select a current which is
different in accordance with a gray level of data
and to supply the pre-charge current to the
electro luminescence elements through the da-
ta line; and

a data driver to supply a data to the electro lu-
minescence elements which are charged with
the pre-charge current.

2. The organic electro luminescence display device
according to claim 1, further comprising:

a scan driver to supply a scan pulse synchro-
nized with the data to the scan lines.

3. The organic electro luminescence display device
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according to claim 1, further comprising:

alookup table in which a pre-charge current da-
ta is registered, wherein the pre-charge current
data indicates the current amount of the pre-
charge currentin correspondence to a gray lev-
el of the data; and

a controller which judges the gray level of data,
reads the pre-charge current data correspond-
ing to the gray level of the data, and controls
the pre-charge driver in accordance with the
pre-charge current data.

4. The organic electro luminescence display device

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

a plurality of current sources of which current
values are different from one another;

a selection part to select any one of the plurality
of current sources as the pre-charge current;
and

a first switch device to supply the pre-charge
current to the data line for a non-display period.

The organic electro luminescence display device
according to claim 4, wherein the data driver in-
cludes:

a second switch device to supply the data cur-
rent to the data line for a display period subse-
quent to the non-display period.

The organic electro luminescence display device
according to claim 1, wherein the pre-charge cur-
rent has the same current value within a gray level
range inclusive of a plurality of gray levels and a
different current value in gray levels out of the gray
level range.

A driving method of an organic electro lumines-
cence display device where a plurality of data lines
cross a plurality of scan lines and electro lumines-
cence elements are arranged atintersections there-
of, comprising the steps of:

selecting a pre-charge current which is different
in accordance with a gray level of data;
supplying the pre-charge current to the electro
luminescence elements through the data line;
and

supplying a data to the electro luminescence
elements which are charged with the pre-
charge current.

8. The driving method according to claim 7, further

comprising the step of:
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9.

10.

1.

12.

13.

14.

supplying a scan pulse synchronized with the
data to the scan lines.

The driving method according to claim 7, further
comprising the step of:

providing a pre-charge current data which indi-
cates the current amount of the pre-charge cur-
rent in correspondence to a gray level of the
data; and

judging the gray level of data, reading the pre-
charge current data corresponding to the gray
level of the data, and controls the pre-charge
current in accordance with the pre-charge cur-
rent data.

The driving method according to claim 7, wherein
the step of selecting the pre-charge currentincludes
the step of:

selecting any one of a plurality of current sourc-
es, of which the current values are different
from one another, as the pre-charge current;
and

supplying the pre-charge current to the data
line for a non-display period.

The driving method according to claim 10, wherein
the step of charging the electro luminescence ele-
ments with the data includes the step of:

supplying the data to the data line for a display
period subsequent to the non-display period.

An organic electro luminescence display device,
comprising:

a display panel having a plurality of data lines;
a gray level judgment part to judge a gray level
of data; and

a pre-charge driver to generate a charge or dis-
charge in the data line for a non-scan period if
a gray level of the data is a gray level below a
designated reference gray level, which is lower
than a maximum gray level, in accordance with
a gray level judgment result from the gray level
judgment part.

The organic electro luminescence display device
according to claim 12, further comprising:

a data comparison part to compare adjacent
data.

The organic electro luminescence display device
according to claim 13, wherein the pre-charge driv-
er has the data line charged for the non-scan period
if a gray level of the data is higher than the reference
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gray level in accordance with a gray level judgment
result from the gray level judgment part and the data
is higher than the previous data in accordance with
a comparison result from the data comparison part.

The organic electro luminescence display device
according to claim 13, wherein the pre-charge driv-
er generate a discharge in the data line for the non-
scan period if a gray level of the data is higher than
the reference gray level in accordance with a gray
level judgment result from the gray level judgment
part and the data is lower than the previous data in
accordance with a comparison result from the data
comparison part.

A driving method of an organic electro lumines-
cence display device having a plurality of data lines,
comprising the steps of:

judging a gray level of data; and

generating a charge or discharge in the data
line for a non-scan period if a gray level of the
data is a gray level below a designated refer-
ence gray level, which is lower than a maximum
gray level, in accordance with a gray level judg-
ment result.

The driving method according to claim 16, further
comprising:

comparing adjacent data.

The driving method according to claim 17, further
comprising the step of:

having a charge generated in the data line for
the non-scan period if a gray level of the data
is higher than the reference gray level in ac-
cordance with a gray level judgment result and
the data is higher than the previous data in ac-
cordance with the data comparison result.

The driving method according to claim 17, further
comprising the step of:

having a discharge generated in the data line
for the non-scan period if a gray level of the data
is higher than the reference gray level in ac-
cordance with a gray level judgment result and
the data is lower than the previous data in ac-
cordance with the data comparison result.
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