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57 ABSTRACT

Provided are a method and apparatus for driving an electro-
luminescence (EL) display panel having data electrode lines
and scanning electrode lines intersecting each other at a
predetermined distance and EL cells, formed at the inter-
sections thereof. In the method and apparatus, a booting
current corresponding to a magnitude change of a display
data signal in the next horizontal drive time period with
respect to a display data signal in the current horizontal drive
time period is applied to each of the data electrode lines at
the beginning of the next horizontal drive time period.
Instantaneous values of the booting currents are kept con-
stant, and the application time for the booting current is
proportional to a magnitude change of each display data
signal in the next horizontal drive time period with respect
to the display data signal in the current horizontal drive time
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METHOD AND APPARATUS FOR DRIVING
ELECTRO-LUMINESCENCE DISPLAY PANEL
DESIGNED TO PERFORM EFFICIENT BOOTING

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority of Korean
Patent Application No. 2003-23713, filed on Apr. 15, 2003,
in the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference in its entirety.

[0002]

[0003] The present invention relates to a method and
apparatus for driving an electro-luminescence (EL) display
panel, and more particularly, to a method and apparatus for
driving an EL display panel having electro-luminescence
cells formed at intersections between data and scanning
electrode lines crossing each other at a predetermined dis-
tance.

[0004]

[0005] Referring to FIG. 1, a conventional EL display
device includes an EL display panel 2 and a driving circuit.
The driving circuit comprises a controller 21, a scanning
driving unit 6, and a data driving unit 5. The EL display
panel 2 has a plurality of data electrode lines 3 and scanning
electrode lines 4 intersecting each other at a predetermined
distance. The EL display panel 2 further has electro-lumi-
nescence cells 1, each being formed at the intersections
between the data electrode lines 3 and the scanning electrode
lines 4.

[0006] The controller 21 receives and processes image
signals Sp,,;. The processing includes applying data control
signals Sy, and scanning control signals Sg. to the data
driving unit 3 and the scanning driving unit 6, respectively.
The data control signals Sy, include the display data signals
and the switching control signals, while the scanning control
signals Sq are the switching control signals.

[0007] The data driving unit 5 connected to the signal-
input terminals of the data electrode lines 3 produces data
current signals, corresponding to the display data signals
from the controller 21 in response to the switching control
signals received from the controller 21, and applies the data
current signals to the data electrode lines 3. Here, reference
number 8 denotes current sources.

[0008] The scanning driving unit 6 connected to the sig-
nal-input terminals of the scanning electrode lines 4 sequen-
tially applies scanning driving signals, in response to the
switching control signals received from the controller 21, to
the scanning electrode lines 4.

[0009] Referring to FIG. 1 and FIG. 2, the data driving
unit 5§ of the EL display device of FIG. 1 includes an
interface 30, a latch circuit 31, digital-to-analog (D/A)
converters 32, and an output circuit 33.

[0010] The latch circuit 31, operating according to a
horizontal synchronization signal Hgyne received from the
controller 21 through the interface 30, periodically stores the
display data signals Dy, received from the controller 21
through the interface 30 while periodically outputting dis-
play data signals in the current and next horizontal drive
time periods, respectively. Each of the D/A converters 32

1. Field of the Invention

2. Background of the Invention

Dec. 23, 2004

converts each of the display data signals in the current
horizontal drive time period received from the latch circuit
31 into a data current signal. The output circuit 33 then
applies data output signals I,-I,, corresponding to the
display data signals received from the D/A converters 32, to
the corresponding data electrode lines 3, respectively.

[0011] As an example of a conventional EL display device
configured as above, U.S. Pat. No. 6,531,827 discloses a
technology for improving driving speed by applying booting
current at the beginning of each horizontal drive time period.
European Laid-open Patent Publication No. 1,091,340 pro-
poses a technology for reducing power consumption by
controlling the booting current according to a change in the
amount of data. A conventional driving apparatus and
method using the above-cited technologies will now be
described.

[0012] Referring to FIGS. 1, 2 and 3, the latch circuit 31
of the data driving unit 5 of FIG. 2 generally comprises
(n+1)-data registers 31;,-31;,, and n-data latches 31, ;-
31, ... The output circuit 33 of the data driving unit 5
includes digital comparators 33-;-33,,, D/A converters
33,-33,,., and output current switches S;-S,,.

[0013] Each of the (n+1)-data registers 315,-31,, outputs
a display data signal stored therein according to the hori-
zontal synchronization signal Hqyne and stores a display
data signal D, , received from the controller 21 through the
interface 30. The n-data latches 31;,-31,  output display
data signals stored therein in response to the horizontal
synchronization signal Hgyne and store the display data
signals D, received from the (n+1)-data registers 31%!-
31, respectively. The D/A converters 32,-32_ then con-
vert the display data signals D, in the current horizontal
drive time period received from the n-data latches 31 -
31, into data current signals Ip;-Ip,,, Tespectively.

[0014] The digital comparators 33;-33.,, of the output
circuit 33 compare the display data signals D, in the current
horizontal drive time period received from n-data latches
31 .m with the display data signals D,,,; in the next
horizontal drive time period received from (n+1)-data reg-
isters 31,-31,,, respectively. The digital comparators 33 _-
33, generate booting data signals according to the com-
parison results. The D/A converters 33,,-33,,,,, convert the
booting data signals received from the digital comparators
33_-33.,, into analog signals and output booting current
signals [5;-Ig, respectively. The output current switches
S -S,, apply data output signals I, -Ip,,, to the data electrode
lines 3, respectively. The data output signals I;-I,, are
generated by alternately selecting the output signals I;,-I;
of the D/A converters 3351 35, Of the output circuit 33 or
output signals I,,-I5p, of the D/A converters 32,-32_,
respectively.

[0015] A method for driving a conventional EL display
device having a data driving unit § as shown in FIG. 3 will
now be described with reference to FIGS. 3 and 4. In FIG.
4, reference character I,p; is a data current signal from D/A
converter 32, I, is a data output signal applied to the data
electrode line (3a of FIG. 1) from the output current switch
S, corresponding to the D/A converter 32,, Vp, is a data
voltage signal applied to the data electrode line 3a, and

V_ -V are scanning voltage signals applied to the scanning
electrode lines (4 of FIG. 1).

[0016] With reference to the data output signal I, a
booting current corresponds to a magnitude change of a
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display data signal D_,, in a next horizontal drive time
period with respect to a display data signal D, in a current
horizontal drive time period. The booting current is applied
to the data electrode line 3a at the beginning of the next
horizontal drive time period. An instantaneous value of the
booting current is proportional to a magnitude change of the
data current signal I,p,. In connection therewith, first and
second drive periods t1~t3 and t3~t5 will now be represen-
tatively described.

[0017] The magnitude of the data current signal IDPI at
the scanning time interval t2~t3 increases over that of the
data current signal I5p, at the previous scanning time inter-
val (not shown) during booting time interval t1~t2 of the first
horizontal drive period t1~t3. A positive polarity booting
current, proportional to the amount by which the magnitude
of the data current signal Ip; at the scanning time interval
t2~13 increases from the previous scanning time interval, is
applied to the data electrode line 3a.

[0018] Conversely, the magnitude of the data current sig-
nal IDPI at scanning time interval t4~t5 decreases over that
of the data current signal IDPI at the previous scanning time
interval 2~t3 during booting time interval t3~t4 of the
second horizontal drive period t3~t5. A negative polarity
booting current, proportional to the amount by which the
magnitude of the data current signal Iyp, at the scanning
time interval t4~15 decreases from the previous scanning
time interval t2~t3, is applied to the data electrode line 3a.

[0019] Thus, the typical driving apparatus and method can
improve the driving speed using the booting current. How-
ever, since the instantaneous value of booting current are
proportional to the magnitude change of the data current
signal I,p, the instantaneous value of booting current may
increase significantly when the change becomes very large.
This may cause crosstalk such that EL cells that are not
scanned glow, as well as increase power consumption.

SUMMARY OF THE INVENTION

[0020] The present invention provides a method and appa-
ratus for driving an electro-luminescence (EL) display panel
designed to prevent occurrences of crosstalk, that is, when
EL cells not scanned emit light, and reduce power dissipa-
tion, by efficiently applying a booting current for high speed
operation at the beginning of a horizontal drive period.

[0021] According to an aspect of the present invention,
there are provided a method and apparatus for driving an
electro-luminescence (EL) display panel having data elec-
trode lines and scanning electrode lines intersecting each
other at a predetermined distance and EL cells, where each
EL cell is formed at the intersections thereof. In the method
and apparatus, a booting current, corresponding to a mag-
nitude change of a display data signal in the next horizontal
drive time period with respect to a display data signal in the
current horizontal drive time period, is applied to each of the
data electrode lines at the beginning of the next horizontal
drive time period. Instantaneous values of the booting cur-
rents are kept constant, and the application time for the
booting current is proportional to a magnitude change of
each display data signal in the next horizontal drive time
period with respect to the display data signal in the current
horizontal drive time period.

[0022] The method and apparatus for driving the EL
display panel make the instantaneous values of the booting
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currents constant by adjusting the power required for the
booting currents according to the application time. Thus,
since it is possible to limit excessive increases in instanta-
neous values of the booting currents, this invention may
prevent occurrences of crosstalk caused by unscanned EL
cells emitting light, while reducing power consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other features and advantages of the
present invention will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings.

[0024] FIG. 1 shows the configuration of a conventional
electro-luminescence (EL) display device.

[0025] FIG. 2 is a block diagram showing the configura-
tion of the data driving unit shown in FIG. 1.

[0026] FIG. 3 is a detailed block diagram showing a
conventional interior configuration of the data driving unit
of FIG. 2.

[0027] FIG. 4 is a timing diagram for explaining a method
for driving a conventional EL display device having the data
driving unit of FIG. 3.

[0028] FIG. 5 is a detailed block diagram showing an
interior configuration of the data driving unit of FIG. 2
according to the present invention.

[0029] FIG. 6 is a timing diagram for explaining a method
for driving an EL display device having the data driving unit
of FIG. 5 according to the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0030] Since the basic configuration and operation of the
conventional driving circuit described earlier with reference
to FIGS. 1 and 2 also apply to a driving apparatus of this
invention, a detailed description thereof will not be given.

[0031] Referring to FIGS. 1, 2, and 5, a latch circuit 51 of
the data driving unit 5 of FIG. 2, according to the present
invention, comprises (n+1)-data registers 51z,-51y,, and
n-data latches 51, ;-51; . An output circuit 53 of the data
driving unit according to the invention includes digital
comparators 33.,-53,,, current sources 534;-535,,, boot-
ing-current switches Sg,-Sp_, timing signal generators
531,-33,,, and output current switches S;-S_.

[0032] Each of the (n+1)-data registers 51;,-51,_ outputs
a display data signal stored therein according to horizontal
synchronization signal Hgync and stores a display data
signal D_,; received from the controller (21 of FIG. 1)
through the interface (30 of FIG. 2). The n-data latches
51 -51,,, output display data signals stored therein in
response to horizontal synchronization signal Hgype, and
store the display data signals D received from the (n+1)-
data registers 51;,-51; , respectively. Digital-to-analog
(D/A) converters 52,-52  then convert the display data
signals D, in the current horizontal drive time period
received from the n-data latches 51, ;-51;  into data current
signals I, -Ip,., Tespectively.

[0033] The digital comparators 53.;-53,, of the output
circuit 53 compare the display data signals D, in the current
horizontal drive time period received from n-data latches
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51,,-51, . with the display data signals D_,; in the next
horizontal drive time period received from (n+1)-data reg-
isters 51y, -51g,,, respectively. The digital comparators 53 _-
53 generate signals indicating a magnitude change of the
display data signals D_, , with respect to display data signals
D, and generate signals indicating the amount of the change.

[0034] The current sources 535,-535,,, output booting cur-
rents having constant instantancous values and varying
polarities depending on the magnitude change in the signals.
Taking a data electrode line as an example, if the magnitude
of display data signal D__ , in the next horizontal drive time
period increases over that of display data signal D, in the
current horizontal drive time period, a current source cor-
responding to the data electrode line outputs a positive
polarity booting current during the next horizontal drive
time period. Conversely, if the magnitude of display data
signal D_,; in the next horizontal drive time period
decreases over that of display data signal D, in the current
horizontal drive time period, the current source correspond-
ing to the data electrode line outputs a negative polarity
booting current during the next horizontal drive time period.
Since the booting currents are applied to the data electrode
lines (3 of FIG. 1) at the beginning of each horizontal drive
time period, it is possible to increase the speed at which the
voltage is applied, i.e., driving speed for the EL cells (1 of
FIG. 1), despite the presence of parasitic capacitance at the
EL cells 1.

[0035] The booting-current switches Sg;-Sg,, switch the
booting currents Iy;-I, output from the current sources
53,-53,,, respectively. The timing signal generators 53 _-
53, control timing for operation of the booting-current
switches Sy -Sg,, according to the signals indicating the
amount of change received from the digital comparators
53153, Specifically, the timing signal generators 53 -
53, allow the booting-current switches Sg;-Sg,, to remain
ON for a period proportional to the amount of magnitude
change of display data signals at the beginning (t1~t3, t4~6,
t7~19, t10~t12, t13~t15, or t16~t18 of FIG. 6) of cach
horizontal drive time period, respectively.

[0036] The power required for booting currents is adjusted
by the amount of application time, which causes instanta-
neous values of the booting currents I -I; 1o be kept
constant. Thus, it is possible to limit excessive increases in
the instantaneous values of the booting currents I -1y .
which prevents occurrences of crosstalk, that is, unscanned
EL cells emitting light, while reducing power consumption.

[0037] The output current switches S,-S_ apply data out-
putsignals I5,-I ;5. to the data electrode lines 3, respectively.
The data output signals I, ,-Ir,  are generated by alternately
selecting from the output signals I, -l of the booting-
current switches Sg,-Sg, and the output signals Iy -Inp,
of the D/A converters 52,-52__, respectively.

[0038] A method for driving an EL display device having
the data driving unit of FIG. 5 according to the present
invention, will now be described with reference to FIGS. 5
and 6. In FIG. 6, reference character I 1s a data current
signal from a D/A converter 52,, I;5; is a data output signal
applied to the data electrode line (3a of FIG. 1) from the
output current switch S; corresponding to the D/A converter
52, Vp, 1s a data voltage signal applied to the data electrode
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line 34, and V-V, are scanning voltage signals applied to
the scanning electrode lines (4 of FIG. 1).

[0039] With reference to the data output signal Iy, a
booting current, corresponding to a magnitude change of a
display data signal D_,, in the next horizontal drive time
period with respect to a display data signal D, in the current
horizontal drive time period, is applied to the data electrode
line 3a at the beginning t1~t3, t4~t6, t7~t9, t10~112,
t113~t15 or t16~t18 of the next horizontal drive time period.
This makes it possible to increase speed in which the of
voltage 1s applied, i.c., a driving speed for the EL cells (1 of
FIG. 1), despite the presence of parasitic capacitance at the
EL cells 1.

[0040] While an instantaneous value Iz of booting cur-
rent is kept constant, the amount of application time t1~2,
t4~15, t7~18, t10~t11, t13~t14 or t16~t17 for the booting
current is proportional to the amount of magnitude change of
the data current signal I,,,. Thus, the power required for
booting current I is adjusted by the amount of application
time to keep an instantaneous value of the booting current
L, constant. It is possible to limit excessive increases in the
instantaneous value of the booting current I,, which pre-
vents occurrences of crosstalk, that is, unscanned EL cells
emitting light, while reducing power consumption. In con-
nection therewith, first and second drive periods t1~t3 and
t4~t7 will now be representatively described.

[0041] The magnitude of the data current signal Iy,
during scanning time interval t3~t4 increases over that of the
data current signal I,p; during the previous scanning time
interval (not shown) at the beginning t1-t3 of the first
horizontal drive period t1~t4. An instantaneous value +lzgp
of positive polarity booting current is applied to the data
electrode line 3a. Here, the application time interval t1~t2 is
proportional to the amount by which the magnitude of the
data current signal I,p; at the scanning time interval t3~t4
increases from previous scanning time interval.

[0042] Conversely, the magnitude of the data current sig-
nal I,p; during scanning time interval t6~t7 decreases over
that of the data current signal Ip, during the previous
scanning time interval t3~t4 at the beginning of the second
horizontal drive period t4~t7. An instantaneous value —Izgp
of negative polarity booting current is applied to the data
electrode line 3a. Here, the application time interval t4-t5 is
proportional to the amount by which the magnitude of the
data current signal Ip; during the scanning time interval
t6~t7 decreases from the previous scanning time interval
t3~t4.

[0043] As described above, the method and apparatus for
driving an EL display panel according to the present inven-
tion make it possible to keep instantaneous values of booting
currents constant by adjusting the power required for the
booting currents, depending on the amount of application
time. Since it is possible to limit excessive increases in
instantaneous values of booting currents, this invention may
prevent occurrences of crosstalk, that is, when unscanned EL
cells emit light, while reducing power consumption.

[0044] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary
skill in the art that various changes in form and details may
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be made therein without departing from the spirit and scope
of the present invention as defined by the following claims.

What is claimed is:

1. A method for driving an electro-luminescence display
panel having electro-luminescence cells and data electrode
lines and scanning electrode lines intersecting each other at
a predetermined distance, each of the electro-luminescence
cells being formed at the intersections thereof, comprising
the step of:

applying a booting current to each of the data electrode
lines at the beginning of the next horizontal drive time
period,

wherein the booting current:

corresponds to a magnitude change of a display data
signal in the next horizontal drive time period with
respect to a display data signal in the current hori-
zontal drive time period,

has instantaneous values which are kept constant; and

has an application time amount that for the booting
current is proportional to a magnitude change of each
display data signal in the next horizontal drive time
period with respect to the display data signal in the
current horizontal drive time period.

2. The method of claim 1, wherein the booting current is
applied in a forward direction with respect to the EL cells
when the magnitude of the display data signal in the next
horizontal drive time period is larger than that of the display
data signal in the current horizontal drive time period, the
booting current is applied in a forward direction with respect
to the EL cells, and

wherein the booting current is applied in a reverse direc-
tion with respect to the EL cells, when the magnitude
of the display data signal in the next horizontal drive
time period is smaller than that of the display data
signal in the current horizontal drive time period.

3. The method of claim 2, wherein no booting current is
applied when the magnitudes of the display data signals in
the current and next horizontal drive time periods are equal
to each other.

4. An apparatus for driving an electro-luminescence dis-
play panel comprising:

data electrode lines and scanning electrode lines inter-
secting each other at predetermined distances; and

a plurality of electro-luminescence cells each of the
plurality of electro-luminescence cell being formed at
the intersections thereof, wherein:

a booting current is applied to each of the data electrode
lines at the beginning of the next horizontal drive time
period,

the booting current corresponds to a magnitude change of
a display data signal in the next horizontal drive time
period with respect to a display data signal in the
current horizontal drive time period;

instantaneous values of the booting currents are kept
constant; and

the application time for the booting current is proportional
to a magnitude change of each display data signal in the
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next horizontal drive time period with respect to the
display data signal in the current horizontal drive time
period.

5. The apparatus of claim 4, comprising:

a data driving unit connected to signal-input terminals of
the data electrode lines for producing data current
signals, corresponding to display data signals, in
response to input switching control signals in order to
apply the data current signals to the data electrode lines,
respectively, and applying the booting currents to the
data electrode lines at the beginning of each horizontal
drive time period, respectively;

a scanning driving unit connected to signal-input termi-
nals of the scanning electrode lines for sequentially
applying scanning driving signals in response to input
switching control signals to the scanning electrode
lines, respectively; and

a controller that inputs the display data signals and the
switching control signals to the data driving unit and
inputs the switching control signals to the scanning
driving unit, respectively.

6. The apparatus of claim 5, wherein the data driving unit

comprises:

a latch circuit that periodically stores the display data
signals received from the controller and periodically
outputs display data signals in the current and next
horizontal drive time periods;

a plurality of digital-to-analog converters that convert the
display data signals in the current horizontal drive time
period received from the latch circuit into data current
signals, respectively; and

an output circuit that compares the display data signals in
the current and next horizontal drive time periods
received from the latch circuit with each other, applies
the booting currents to the data electrode lines, respec-
tively, and applies the data current signals received
from the plurality of digital-to-analog converters to the
data electrode lines, respectively.

7. The apparatus of claim 6, wherein the latch circuit

comprises:

a plurality of (n+1)-data registers that output display data
signals stored therein according to horizontal synchro-
nization signal and store the display data signals
received from the controller; and

a plurality of n-data latches that output display data
signals stored therein in response to the horizontal
synchronization signal and store the display data sig-
nals received from the plurality of (n+1)-data registers,
respectively.

8. The apparatus of claim 6, wherein the output circuit
comprises:

a plurality of digital comparators that compare the display
data signals in the current and next horizontal drive
time periods received from the latch circuit with each
other, and generate signals indicating a magnitude
difference between the display data signals in the
current and next horizontal drive time periods and
signals corresponding to the magnitude difference;
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a plurality of current sources that output booting currents switches according to the signals indicating the amount
having constant instantaneous values and varying of change received from the plurality of digital com-
polarities depending on the signals indicating the mag- parators, respectively; and
nitude change; a plurality of output current switches that alternately
aplurality of booting-current switches that switch booting select the output signals of the plurality of booting-
currents output from the plurality of current sources, current switches or output signals of the plurality of
respectively; digital-to-analog converters and apply the sclected sig-

. o . nals to the data electrode lines, respectively.
a plurality of timing signal generators that control timing

for operation of the plurality of booting-current I
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