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Fig. 1 (Related Art)
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Fig. 2 (Related Art)
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Fig. 3 (Related Art)
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Fig.7
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ELECTRO-LUMINESCENCE DISPLAY DEVICE
AND DRIVING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. 10-2005-0026919, filed on Mar. 31,
2005, which is hereby incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to a display device
and a driving method thereof, and more particularly, to an
electro-luminescence display device and a driving method
thereof.

[0004] 2. Description of the Related Art

[0005] Cathode ray tubes (CRTs) are heavy and bulky as
display devices. To solve these disadvantages of the CRTs,
flat display devices have been developed. Examples of flat
display devices include a liquid crystal display device
(LCD), a field emission display device (FED), a plasma
display device (PDP), and an electro-luminescence (EL)
display device. The EL display device is a self-luminous
device that emits light from a fluorescent material in which
recombination of electrons and holes occurs. The EL display
device can be classified into an inorganic EL display device
and an organic EL display device, depending on the fluo-
rescent materials and structures used. Unlike the LCD, the
organic EL display device does not require a separate light
source. Therefore, the organic EL display (hereinafter,
referred to as an OLED) device has a rapid response time
comparable to that of the CRT.

[0006] FIG. 1 is a cross-sectional view of an EL cell in a
related art organic electro-luminescence display panel. More
specifically, FIG. 1 is a cross-sectional view of an organic
EL structure for explaining the light emitting structure of the
OLED device. Referring to FIG. 1, the OLED device
includes an electron injection layer 4, an electron transport
layer 6, an organic emission layer 8, a hole transport layer
10, and a hole injection layer 12, which are sequentially
stacked between a cathode 2 and an anode 14. When a
predetermined voltage is applied between a transparent
electrode as the anode 14 and a metal layer as the cathode
2, electrons from the cathode 2 move toward the emission
layer 8 through the electron injection layer 4 and the electron
transport layer 6. Also, holes from the anode 14 move
toward the organic emission layer 8 through the hole injec-
tion layer 12 and the hole transport layer 10. The electrons
from the electron transport layer 6 and the holes from the
hole transport layer 10 recombine in the organic emission
layer 8, thereby generating light. Then, the light is emitted
to the outside through the transparent electrode anode 14 of
the transparent electrode.

[0007] FIG. 2 is a circuit diagram of a related art organic
EL display device. Referring to FIG. 2, the related art OLED
device includes an organic EL display panel 16, a scan driver
integrated circuit (scan D-IC) 18, a data driver integrated
circuit (data D-IC) 20, and a timing controller 26. The
OLED panel 16 includes subpixels 22 formed on regions
defined by a plurality of scan lines SL1 to SLn and a
plurality of data lines DL1 to DLm that cross each other. The
scan D-IC 18 drives the scan lines SL.1 to SLn, and the data
D-IC 20 drives data lines DL1 to DLm. Additionally, the
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timing controller 26 controls the driving timing of the data
D-IC 20 and the scan D-IC 18. Each of the subpixels 22
includes a power source VDD, a ground source GND, an
OLED cell connected between the power source VDD and
the ground source GND, and an OLED driver circuit 24 for
driving the OLED cell in response to driving signals sup-
plied from the data line DL and the scan line SL. One pixel
is constructed with red (R), green (G) and blue (B) subpixels
that are horizontally arranged adjacent to one another.

[0008] The OLED driver circuit 24 includes: a driving thin
film transistor (hereinafter, referred to as a TFT) DT con-
nected between the power source VDD and the OLED
device: a first switching TFT T1 connected to the scan line
SL and the data line DL; a second switching TFT T2
connected to the first switching TFT T1 and driving TFT DT;
a converting TFT MT connected between the power source
VDD and a node of the first switching TFT T1 and the
second switching TFT T2, the converting TFT MT forming
a current mirror circuit together with the driving TFT DT to
convert a current into a voltage; and a storage capacitor Cst
connected between the power source VDD and a node of
gates of the driving TFT DT and the converting TFT MT.
The driving TFT DT, the converting TFT MT, the first
switching TFT T1 and the second switching T2 are formed
of p-type metal-oxide semiconductor field effect transistors
(MOSFETs).

[0009] The driving TFT DT has a gate connected to the
gate of the converting TFT MT, a source connected to the
power source VDD, and a drain connected to the OLED
device. The converting TFT MT has a source connected to
the power source VDD, and a drain connected to a drain of
the first switching TFT T1 and a source of the second
switching TFT T2. The first switching TFT T1 has a source
connected to the data line DL, and a drain connected to a
source of the second switching TFT T2. The second switch-
ing TFT T2 has a drain connected to the gates of the driving
TFT DT and the converting TFT MT and the storage
capacitor Cst.

[0010] The first and second switching TFTs T1 and T2
have gates connected to the scan line SL. The converting
TFT MT and the driving TFT DT form a curtent mirror
circuit because they were formed to have the same electrical
characteristics. If the converting TFT MT and the driving
TFT DT are the same, the amount of current flowing through
the converting TFT MT will be identical to the amount of
current flowing through the driving TFT DT.

[0011] The timing controller 26 generates a data control
signal for controlling the data D-IC 20 and a scan control
signal for controlling the scan D-IC 18 by using synchro-
nization signals supplied from an external system, such as a
graphic card. Also, the timing controller 26 supplies the data
D-IC 20 with a video data supplied from the external system.
The scan D-IC 18 generates scan signals in response to the
scan control signal supplied from the timing controller 26.

[0012] FIG. 3 is a waveform of scan signals supplied to
scan lines of FIG. 2. As illustrated in FIG. 3, the scan
signals are supplied to the scan lines SL.1 to SLn, so that the
scan lines SL1 to SLn are sequentially driven. The data D-IC
20 supplies the data lines DL1 to DLm with data signals
having a current level or a pulse width responsive to the
video data at every horizontal period 1H according to the
data control signal supplied from the timing controller 26. At
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this point, the data D-IC 20 has m number of output channels
21 that match with the data lines DL1 to DLm in 1:1
correspondence.

[0013] The data D-IC 20 supplies each of the subpixels 22
with the data signal having a current level or a pulse width
proportional to an input data. Each of the subpixels 22 emits
light in proportion to an amount of the current supplied from
the data line DL. Because a pixel is constructed of red (R),
green (G) and blue (B) subpixels horizontally arranged,
three data lines and one scan line are required to drive the
related art pixel.

[0014] In the related art OLED device, the scan D-IC 18
has outputs that are matched 1:1 with the scan lines SL1 to
SLn in a row direction of the organic EL display panel 16,
and the data D-IC 20 has channels 21 matched 1:1 with the
data lines DL1 to DLm in a column direction of the organic
EL display panel 16. Since the output channels 21 of the data
D-IC 20 are matched 1:1 with the data lines DL1 to DLm,
as many output channels 21 of the data D-IC 20 are required
as there are data lines DL1 to DLm. Consequently, the
related art organic EL display device has drawbacks in that
the price of the data D-IC 20 increases as the number of the
output channels 21 of the data D-1C 20 increases. In turn, the
number of output channels 21 increases as the size of the
OLED panel 16 increases.

SUMMARY OF THE INVENTION

[0015] Accordingly, the present invention is directed to an
electro-luminescence display device and a driving method
thereof that substantially obviate one or more problems due
to limitations and disadvantages of the related art.

[0016] An object of the present invention is to provide an
EL display device and a driving method thereof, in which the
number of output channels of a data integrated circuit can be
minimized.

[0017] Another object of the present invention is to pro-
vide an EL display device and a driving method thereof, in
which the data integrated circuit can be built in a panel

[0018] Another object of the present invention is to pro-
vide an EL display device and a driving method thereof, is
to reduce manufacturing cost and implement a compact
panel.

[0019] Additional advantages, objects, and features of the
invention will be set forth in part in the description which
follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following
or may be learned from practice of the invention. The
objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out
in the written description and claims hereof as well as the
appended drawings.

[0020] To achieve these objects and other advantages and
in accordance with the purpose of the invention, as embod-
ied and broadly described herein, there is provided an
electro-luminescence display device includes: an electro-
luminescence display panel including red, green and blue
subpixels in regions defined by a plurality of data lines and
a plurality of scan lines; a scan driver integrated circuit for
driving the scan lines; and a data driver integrated circuit for

Oct. 26, 2006

driving the data lines, wherein the data driver integrated
circuit has no more output channels than half of the plurality
of datelines.

[0021] In another aspect, an electro-luminescence display
device includes: an electro-luminescence display panel
including red, green and blue subpixels in regions defined by
a plurality of data lines formed in a column direction and a
plurality of scan lines formed in a row direction; a first scan
driver integrated circuit on one side of the electro-lumines-
cence display panel; and a second scan driver integrated
circuit on an opposite side of the electro-luminescence
display panel, wherein the first set of scan lines and the
second set of scan lines are connected in an alternating
fashion to the subpixels in a row direction across the
electro-luminescence display panel.

[0022] In another aspect, an electro-luminescence display
device includes: an electro-luminescence display panel
including red, green and blue subpixels in regions defined by
a plurality of data lines and a plurality of scan lines; a scan
driver integrated circuit for driving the scan lines; a data
driver integrated circuit for driving the data lines; and a
multiplexer part for selectively connecting output channels
of the data driver integrated circuit to one of at least every
two of the data lines, wherein the red, green and blue
subpixels are arranged in the same direction as the plurality
of data lines and form a unit pixel.

[0023] In yet another aspect, a method of driving an
electro-luminescence display device including an electro-
luminescence display panel including red, green and blue
subpixels at regions defined by a plurality of data lines and
aplurality of scan, a scan driver integrated circuit for driving
the scan lines and a data driver integrated circuit for driving
the data lines, and a multiplexer part for selectively con-
necting output channels of the data driver integrated circuit
to one of at least every two of the data lines, the method
includes: supplying the multiplexer part with select signals
of at least two multiplex clock signals; applying a first select
signal of the multiplex clock signals to connect output
channels of the data driver integrated circuit to subpixels
connected to odd scan lines; and applying a second select
signal of the multiplex clock signals to connect output
channels of the data driver integrated circuit to subpixels
connected to even scan lines.

[0024] Tt is to be understood that both the foregoing
general description and the following detailed description of
the present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with
the description serve to explain the principle of the inven-
tion. In the drawings:

[0026] FIG. 1 is a cross-sectional view of an EL cell in a
related art organic electro-luminescence display panel.

[0027] FIG. 2 is a circuit diagram of a related art organic
EL display device.



US 2006/0238134 A1

[0028] FIG. 3 is a waveform of scan signals supplied to
scan lines of FIG. 2.

[0029] FIG. 4 shows an EL display device according to an
embodiment of the present invention.

[0030] FIG. 5 is a circuit diagram of the EL display device
illustrated in FIG. 4.

[0031] FIG. 6 illustrates signals applied to the EL display
device according to the embodiment of the present inven-
tion, in comparison with signals generated in the related art
EL display device.

[0032] FIG. 7 illustrates data streams applied to the EL
display device according to the embodiment of the present
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0033] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings. Wher-
ever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

[0034] FIG. 4 shows an EL display device according to an
embodiment of the present invention. Referring to FIG. 4,
the EL display device 400 according to an embodiment of
the present invention includes an EL display panel 410
having a plurality of subpixels 416 formed in regions
defined by scan lines SL1_1 to SLn_1 and S.1_2 to SLn_2,
and data lines DL1 to DLk, a scan driver integrated circuit
(hereinafter, referred to as a scan D-IC) 440 for driving the
scan lines, a data driver integrated circuit (hereinafter,
referred to as a data D-IC) 430 for driving the data lines, a
multiplexer part 450 for selectively connecting each of
output channels OC1 to OCj of the data D-IC 430 to i
number of data lines DL1 to DLk (where “i” is a positive
integer greater than 2), and a timing controller 460 for
controlling the driving timing of the data D-IC 430 and the
scan D-IC 440,

[0035] Asillustrated in FIG. 4, red (R), green (G) and blue
(B) subpixels 416 are arranged in a column direction, which
is the same direction as the data lines DL, and thus have a
vertical stripe shape in configuring one pixel 414. The
vertical stripe type pixel 414 is constructed with the R, G and
B subpixels arranged in a column direction, rather than a
row direction. As discussed above with regard to the related
art pixel, three data lines and one scan line are required to
drive the related art pixel. In contrast, one data line and three
scan lines are required to drive the vertical stripe type pixel
414 in an embodiment of the present invention.

[0036] That is, in the related art, the R, G and B subpixels
are arranged in a row direction and thus three data lines
extending from an upper portion of the panel are required.
Also, one scan line extending from a side portion of the
panel passes through the R, G and B subpixels of the related
art and drives them. In the case of the vertical stripe type
pixel 414, since the R, G and B subpixels are arranged in a
column direction, three scan lines extending from the side
portion of the panel are required and one data line extending
from the upper portion of the panel passes through the R, G
and B subpixels arranged in a column direction and drives
the R, G and B subpixels.
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[0037] The EL display device 410 having the vertical
stripe type pixel 414 can reduce the number of output
channels OC1 to OCj of the data D-IC 430 by !4, as
compared to the related art. A i number of multiplex clock
signals MUX CLK are applied to the multiplexer part 450
such that each of the output channels OC1 to OCj of the data
D-IC 430 is selectively connected to i number of data lines
DL1 to DLk (where “i” is a positive integer greater than 1).
Thus, the number of output channels OC1 to OCj of the data
D-IC 430 required to drive the data lines DL can be reduced
by 1/i. In the embodiment shown in FIG. 4, two multiplex
clocks MUX CLK are provided and one of at least every two
data lines is selectively connected to each of the output
channels of the data D-IC 430. However, in an embodiment
of the present invention is not limited such a configuration.
Each of the output channels OC1 to OCj of the data D-IC
430 can be multiplexed with three or more data lines, which
will further reduce the number of output channels OC1 to
OC;j of the data D-IC 430 required to drive the data lines DL.
Consequently, the EL display device of the present invention
allows the output channels OC1 to OCj of the data D-IC 430
by 1/3i compared with them of the related art data D-IC.

[0038] Referring again to FIG. 4, assuming that two
multiplex clock signals are used, a pair of scan D-ICs 440
and 440', that is, a first scan D-IC 440 and a second D-IC
440, are provided at right and left sides of the EL display
panel 410. The scan lines SL1_1 to SLn_1 extending from
the first scan D-IC 440 and the scan lines SL.1_2 to SLn_2
extending from the second scan D-IC 440" are connected in
an alternating fashion to the subpixels 416 in a row direction
across the EL display panel 410. That is, one of the pair of
the electrode lines SL1_1 to SLn_1 driven by the first scan
D-IC 440 and SL1_2 to SLn_2 driven by the second scan
D-IC 440' is connected to the subpixel 416 constituting the
vertical stripe type pixel 414. For example, the scan lines
SL1_1 to SLn_1 driven by the first scan D-IC 440 are
connected to the odd subpixels, and the scan lines SL.1_2 to
SLn_2 driven by the second scan D-IC 440" are connected to
the even subpixels.

[0039] In the EL display device of FIG. 4, the two
multiplex clocks MUX CLK multiplexer 450 together with
and the vertical stripe type pixel 414 structure can reduce the
number of output channels OC1 to OCj of the data D-IC 430
required to drive the data lines DL can be reduced by .
More specifically, since the two multiplex clocks MUX CLK
multiplexer 450 reduces the number of output channels OC1
to OCj of the data D-IC 430 by ¥: and the vertical stripe type
pixel 414 reduces the number of output channels OC1 to
OCj of the data D-IC 430 by Y, the overall reduction 1s %2
times 5, which is Y. Thus, a D-IC can be used that has %
of the output channels as compared with the related art,
thereby reducing a manufacturing cost and implementing a
compact panel.

[0040] FIG. 5 is a circuit diagram of the EL display device
of FIG. 4 in detail. Referring to FIGS. 4 and 5, the EL
display device 400 according to an embodiment of the
present invention can reduce the number of the outputs OC1
to OCj of the data D-IC 430 using both the vertical stripe
type pixel structure, and reduces 1/i times the number of
output channels of the data D-IC by using the multiplexer
part 450 and 1 number of multiplex clock signals MUX CLK
such that the ratio of channel outputs OC1 to OCj to data
lines DL is 1/i, thereby reducing manufacturing cost and
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implementing a compact EL display panel. Here, the mul-
tiplexer part 450 selectively connects the output channels
OC1 to OCj of the data D-IC 430 to 1/i of data lines DL1 to
DLk (where “1” is a positive integer equal to or greater than
2). Thus, data D-IC 430 in embodiments of the present
invention will have no more output channels OC1 to OCj
than half of the plurality of datelines DL.

[0041] When the multiplexer part 450 and the i number of
the multiplex clock signals are provided, the scan lines have
to be increased by i times and the pulse width of the scan
electrode signal is narrower 1/(3*) times, as compared to
the related art. However, even if the pulse width of the scan
electrode signal is applied with 1/(3*1) times narrow width,
there is no problem in driving the EL display device. It will
be assumed in embodiments of FIGS. 4 and 5 that two
multiplex clock signals are provided, two scan lines per
subpixel line are provided, and their pulse width is narrow
about ¥ times, as compared to the related art.

[0042] In this embodiment, a 1 1 scan line Scanl_1 and
a 1_2 scan line Scanl_2 are divided and provided to a first
subpixel line. A sum of pulse widths of the 1__1 scan signal
Scanl_1 and the 1_2 scan signal Scan 1_2 is equal to %
times the pulse width of the first scan signal Scanl of the
related art. The first scan D-IC 440 and a second D-IC 440",
are provided at right and left sides of the EL display panel
410. The scan lines SL.1_1 to SLn_1 extending from the first
scan D-IC 440 and the scan lines SL1_2 to SLn_2 extending
from the second scan D-IC 440" are connected in an alter-
nating fashion to the subpixels 416 in a row direction across
the EL display panel 410. That is, one of the pair of the
electrode lines SL1_1 to SLn_1 driven by the first scan D-IC
440 and the other of the pair of the electrode lines SL.1_2 to
SLn_2 driven by the second scan D-IC 440' are alternatively
connected to the subpixels 416 each constituting the vertical
stripe type pixel 414. For example, the scan lines SL1_1 to
SLn_1 driven by the first scan D-1C 440 are connected to the
odd subpixels, and the scan lines SL1_2 to SLn_2 driven by
the second scan D-IC 440' are connected to the even
subpixels.

[0043] The pixel 414 is formed in a vertical stripe shape as
described above. In the case of the vertical stripe type pixels,
the R, G and B subpixels 416 are adjacently arranged in a
column direction, not in a row direction.

[0044] Referring to FIG. 5, each of the subpixels 416
includes an electro-luminescent (EL) cell connected
between a power source VDD and a ground source GND,
and an EL driver circuit 418 for driving the EL cell in
response to driving signals supplied from the data line DL
and the scan line SL.

[0045] The EL driver circuit 418 includes: a driving TFT
DT connected between the power source VDD and the EL
cell; a first switching TFT T1 connected to the scan line SL
and the data line DL; a second switching TFT T2 connected
to the first switching TFT T1 and the driving TFT DT; a
converting TFT MT connected between the power source
VDD and a node of the first switching TFT T1 and the
second switching TFT T2, the converting TFT MT forming
a current mirror circuit together with the driving TFT DT to
convert a current into a voltage; and a storage capacitor Cst
connected between the power source VDD and gates of the
driving TFT DT and the converting TFT MT.

[0046] The driving TFT DT has a gate connected to the
gate of the converting TFT MT, a source connected to the
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power source VDD, and a drain connected to the EL cell.
The converting TFT MT has a source connected to the power
source VDD, a drain connected to a drain of the first
switching TFT T1, and a source connected to the second
switching TFT T2. The first switching TFT T1 has a source
connected to the data line DL, and a drain connected to a
source of the second switching TFT T2. The second switch-
ing TFT T2 has a drain connected to the gates of the driving
TFT DT and the converting TFT MT and the storage
capacitor Cst. The first and second switching TFTs T1 and
T2 have gates connected to the scan line Scan. The first and
second switching TFTs T1 and T2 have gates connected to
the scan line SL. The converting TFT MT and the driving
TFT DT form a current mirror circuit because they were
formed to have the same electrical characteristics. If the
converting TFT MT and the driving TFT DT are the same,
the amount of current flowing through the converting TFT
MT will be identical to the amount of current flowing
through the driving TFT DT.

[0047] In this manner, the EL display device according to
embodiments of the present invention supplies each of the
subpixels 416 with a data signal having a current level or a
pulse width proportional to an input data. Each of the
subpixels 416 emits light in proportion to an amount of the
current or the pulse width supplied from the data line DL.
The timing controller 460 generates a data control signal for
controlling the data D-IC 430 and a scan control signal for
controlling the scan D-IC 440 by using synchronization
signals supplied from an external system, such as a graphics
card. Also, the timing controller 460 rearranges a video data
stream from the external system and supplies the data D-IC
430 with a rearranged video data stream.

[0048] FIG. 6 is a timing diagram of the signals applied to
the EL display device according to an embodiment of the
present invention. Here, it will be assumed that the multi-
plexer part operates in response to two multiplex clock
signals, as illustrated in FIGS. 4 and 5. That is, first and
second select signals MUX CLK1 and MUX CLK2 as two
multiplex clock signals are supplied from the timing con-
troller 460 to the multiplexer part 450, and the first and
second select signals MUX CLK1 and MUX CLK2 have
opposite polarities to each other.

[0049] Referring to FIG. 6, the scan signals supplied to
the EL display device according to an embodiment of the
present invention are sequentially inputted. Also, since two
multiplex clock signals are provided, the scan signals are
divided into two. In an embodiment of the present invention,
the 1_1 scan signal Scanl_1 and the 1_2 scan signal
Scanl_2 are separately supplied to the first subpixel line. A
sum of the pulse widths of the 1__1 scan signal Scanl_1 and
the 1 2 scan signal Scanl_2 is equal to Y6 times the pulse
width of the scan signal Scanl of the related art. Therefore,
a period of the first scan signal Scanl of the related art is
divided and occupied by the 1__1 scan signal Scanl_1 to the
3 2 scan signal Scan3_2. When the 1 1 scan signal
Scanl1_1 is turned on, the first select signal MUX CLK1 is
also turned on, so that the odd subpixels on the first subpixel
line are allowed to input their corresponding data. When the
1_ 1 scan signal Scanl_1 is turned off, the first select signal
MUX CLK1 is also turned off.

[0050] Also, when the 1_ 2 scan signal Scanl_2 is turned
on, the second select signal MUX CLK2 is turned on, so that
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the even subpixels on the first subpixel line are allowed to
input their corresponding data. When the 12 scan signal
Scanl_2 is turned off, the second select signal MUX CLK2
is also turned off. In other words, the first select signal MUX
CLK1 maintains the on state during % of 1 horizontal
period, and the second select signal MUX CLK2 maintains
the on state during % of 1 horizontal period in which the first
select signal MUX CLK1 is turned off. Also, the 1 1 scan
signal Scanl_1 to the 3_ 2 scan signal Scan3_2 have scan
pulses maintaining the on state during ' of 1 horizontal
period.

[0051] FIG. 7 is a formatting diagram of the data stream
applied to the EL display device according to an embodi-
ment of the present invention. Here, it will be assumed that
the multiplexer part operates in response to two multiplex
clock signals and the red, green and blue subpixels con-
structing a color pixel are connected to the same data line
DL, as shown in FIGS. 4 and 5. Therefore, the video data
stream to be applied to the subpixels on one line in the
related art EL, display device is divided into 6 video data
streams similarly to the scan signal.

[0052] Referring to FIG. 7, the video data stream Din-one
supplied to the timing controller 460 in the EL display
device according to an embodiment of the present invention.
The input video data stream is classed in red. green and blue
subpixel data streams, by the timing controller 460. The
timing controller 460 divided each of the red, green and blue
subpixel data streams into odd and even subpixel data
streams. Consequently, the input video data stream Din-one
to be applied to the subpixels of one line in the related art EL
display device is rearranged into six subpixel data streams
Dscanl_1 to Dscan3_2, as shown in FIG. 7, by the timing
controller 460. The subpixel data streams Dscanl_1 and
Dscanl_2 include odd red subpixel data and even red
subpixel data, repectively. The subpixel data streams
Dscan2_1 and Dscan2_2 include odd green subpixel data
and even green subpixel data, repectively. The subpixel data
streams Dscan3_1 and Dscan3_2 include odd blue subpixel
data and even blue subpixel data, repectively. The six
subpixel data streams Dscanl_1 to Dscan3_2 rearranged in
the timing controller 460 are sequentially applied to the data
D-IC 430. In the related art EL display device, the input
video data stream Din-one is applied to the data D-IC 20 via
the timing controller 26 in original format.

[0053] The data D-IC 430 supplies the j odd data lines
DL1 to DLk-1 with the j data signals each corresponding to
j odd red subpixel data included in the subpixel data stream
Dscanl_1 through the multiplexer part 450 when the 1_1
scan signal Scanl_1 and the first select signal MUXCLK1
are turned on. The j data signals each depending on j even
red subpixel data in the subpixel data stream Dscanl_2 are
applied from the data D-IC 430 to the even data lines DL.2
to DLk through the multiplexer part 450 while the 12 scan
signal Scanl_2 and the second select signal MUXCLK2 are
turned on. Similarly, the j data signals each depending on j
odd green subpixel data in the subpixel data stream
Dscan2_1 are applied from the data D-IC 430 to the odd data
lines DL1 to DLk-1 through the multiplexer part 450 if the
2_1 scan signal Scan2_1 and the first select signal MUX-
CLK1 are turned on. When the 2_2 scan signal Scan2_2 and
the second select signal MUXCLK2 are enabled, the j data
signals according to the j even green subpixel data in the
subpixel data stream Dscan2_2 are supplied to the j even
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data lines DL2 to DLk from the data D-IC 430 through the
multiplexer part 450. In the period that the 31 scan signal
Scan3_1 and the first select signal MUXCLK1 are enabled,
the j data signals corresponding to the j odd blue subpixel
data in the subpixel data stream Dscan3_1 are provided to
the odd data lines DL1 to DLk-1 from the data D-IC 430 via
the multiplexer part 450. Finally, the j data signals respon-
sive to the j even blue subpixel data in the subpixel data
stream Dscan3_2 are also applied to the j even data lines
DL2 to DLk from the data D-IC 430 through the multiplexer
part 450 in the interval that the 3__2 scan signal Scan3_2 and
the second select signal MUXCLK2 are turned on.

[0054] Accordingly, in this embodiment, two multiplex
clock signals are used and the scan lines are used six times
more than the related art scan lines. As described above, the
first select signal MUX CLK1 is turned on while one of the
1_1 scan signal Scanl_1 to the n_1 scan line ScanN_1 are
turned on. Therefore, data are inputted to the odd subpixels.
Then, when the first select signal MUX CLK1 is turned off,
the turned-off scan signal (that is, one of the 1__1 scan signal
Scanl_1 to the n_1 scan signal Scann_1) is also turned off.
Consequently, the number of the output chanels OC1 to OC;j
of the data D-IC 430 can be reduced. The 1_1 scan signal
Scanl_1 to the n_1 scan signal Scann_1 are connected to the
odd subpixels, and the 1_ 2 scan signal Scanl_2 to the n_2
scan signal Scann_2 are connected to the even subpixels in
an alternating fashion.

[0055] According to embodiments of the present inven-
tion, the multiplexer part is formed in the EL display panel
for the 1:1 matching between the output channels of the data
D-IC and the data lines (where “i” is a positive integer
greater than 1). In addition, the pixels are connected to the
odd and even scan lines in an alternating fashion, and the
pixel part is formed as a vertical stripe type. Therefore, the
number of the output channels of the data D-1C is reduced
by at least ¥, thereby manufacturing a more compact EL
display panel.

[0056] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. For example, in FIGS. 4 and 5 the
multiplexer part 450 can be eliminated while each of the
output channels OC1 to OCj of the data D-IC 430 can be
connected to at least two of the data lines DL. Thus, it is
intended that the present invention covers the modifications
and variations of this invention provided they come within
the scope of the appended claims and their equivalent.

What is claimed is:
1. An electro-luminescernce display device comprising:

an electro-luminescence display panel including red,
green and blue subpixels in regions defined by a
plurality of data lines and a plurality of scan lines, the
red, green and blue subpixels being arranged along a
data line;

a scan driver integrated circuit for driving the scan lines;
and

a data driver integrated circuit for driving the data lines.

2. The electro-luminescence display device according to
claim 1, further comprising a multiplexer part for selectively
connecting output channels of the data driver integrated
circuit to one of at least every two of the data lines.
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3. The electro-luminescence display device according to
claim 2, further comprising a timing controller for supplying
at least two multiplex clock signals to the multiplexer part.

4. The electro-luminescence display device according to
claim 1, wherein the subpixels on each line along with the
gate line are divisionally driven by signals on at least two
gate lines.

5. An electro-luminescence display device comprising:

an electro-luminescence display panel including red,
green and blue subpixels in regions defined by a
plurality of data lines formed in a column direction and
a plurality of scan lines formed in a row direction;

a first scan driver integrated circuit on one side of the
electro-luminescence display panel; and

a second scan driver integrated circuit on an opposite side
of the electro-luminescence display panel,

wherein the first set of scan lines and the second set of
scan lines are connected in an alternating fashion to the
subpixels in a row direction across the electro-lumi-
nescence display panel.

6. The electro-luminescence display device according to
claim 5, wherein the red, green and blue subpixels are
arranged in the column direction and form a unit pixel.

7. The electro-luminescence display device according to
claim 5, wherein odd subpixels of the subpixels are con-
nected to the scan lines to be driven by the first scan driver
integrated circuit, and even subpixels of the subpixels are
connected to the scan lines to be driven by the second scan
driver integrated circuit.

8. The electro-luminescence display device according to
claim 5, further comprising a multiplexer part for selectively
connecting output channels of the data driver integrated
circuit to one of at least every two of the data lines.

9. The electro-luminescence display device according to
claim 8, further comprising a timing controller for supplying
at least two multiplex clock signals to the multiplexer part.

10. An electro-luminescence display device comprising:

an electro-luminescence display panel including pixels in
regions defined by data lines and scan lines;

a scan driver integrated circuit for driving the scan lines;

a data driver integrated circuit for driving the data lines;
and

a multiplexer part for selectively connecting output chan-
nels of the data driver integrated circuit to one of at
least every two of the data lines.

11. The electro-luminescence display device according to
claim 10, further comprising a timing controller for supply-
ing at least two multiplex clock signals to the multiplexer
part.

12. The electro-luminescence display device according to
claim 10, wherein the scan driver integrated circuit includes
a first scan driver integrated circuit for driving a first set of
scan lines and a second scan driver integrated circuit for
driving a second set of scan lines.

13. The electro-luminescence display device according to
claim 10, wherein the first scan driver integrated circuit is on
one side of the electro-luminescence display panel and the
second scan driver integrated circuit is on an opposite side
of the electro-luminescence display panel.
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14. The electro-luminescence display device according to
claim 12, wherein the first set of scan lines and the second
set of scan lines are connected in an alternating fashion to
the pixels in a row direction across the electro-luminescence
display panel.

15. The electro-luminescence display device according to
claim 14, wherein odd pixels of the pixels are connected to
the scan lines to be driven by the first scan driver integrated
circuit and even pixels of the pixels are connected to the scan
lines to be driven by the second scan driver integrated
circuit.

16. The electro-luminescence display device according to
any one of claims 10 to 15, wherein each of the pixels
includes red, green and blue subpixels arranged along a
same data line.

17. A method of driving an electro-luminescence display
device including an electro-luminescence display panel
including red, green and blue subpixels at regions defined by
a plurality of data lines and a plurality of scan lines, a scan
driver integrated circuit for driving the scan lines and a data
driver integrated circuit for driving the data lines, and a
multiplexer part for selectively connecting output channels
of the data driver integrated circuit to one of at least every
two of the data lines, the method comprising:

supplying the multiplexer part with select signals of at
least two multiplex clock signals;

applying a first select signal of the multiplex clock signals
to connect output channels of the data driver integrated
circuit to subpixels connected to odd scan lines; and

applying a second select signal of the multiplex clock
signals to connect output channels of the data driver
integrated circuit to subpixels connected to even scan
lines.

18. The method according to claim 17, wherein the red,
green and blue subpixels are arranged in the same direction
as the plurality of data lines and form a unit pixel.

19. The method according to claim 17, wherein the first
select signal is switched on and off at every % of 1
horizontal period, and the second select signal is switched to
a state opposite to that of the first select signal.

20. The method according to claim 17, wherein scan
pulses maintaining on-state during /s of 1 horizontal period
are sequentially supplied to the scan lines.

21. The method according to claim 17, wherein the scan
driver integrated circuit includes a first scan driver inte-
grated circuit for driving a first set of scan lines and a second
scan driver integrated circuit for driving a second set of scan
lines.

22. An electro-luminescence panel comprising:

data lines and scan lines arranged on a substrate to cross
each other; and

pixels in regions defined by the data lines and the gate
lines, wherein each of the pixels includes red, green and
blue subpixels arranged along a same data line.
23. The electro-luminescence panel according to claim
22, further comprising;

input pads on the substrate for receiving data signals; and

a multiplexer part for selectively connecting one of the
input pads to one of at least two of the data lines.
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24. The electro-luminescence panel according to claim
23, wherein the multiplexer part responds to at least two
multiplex clock signals from a timing controller.

25. The electro-luminescence panel according to claim
22, further comprising a scan driver integrated circuit for
driving the scan lines.

26. The electro-luminescence panel according to claim
25, wherein the scan driver integrated circuit includes a first
scan driver integrated circuit for driving a first set of scan
lines and a second scan driver integrated circuit for driving
a second set of scan lines.

27. The electro-luminescence display device according to
claim 26, wherein the first scan driver integrated circuit is on
one side of the electro-luminescence display panel and the
second scan driver integrated circuit is on an opposite side
of the electro-luminescence display panel.

28. The electro-luminescence panel according to claim
27, wherein odd subpixels of the subpixels are connected to
the scan lines to be driven by the first scan driver integrated
circuit and even subpixels of the subpixels are connected to
the scan lines to be driven by the second scan driver
integrated circuit.

29. An electro-luminescence panel comprising:

data lines and scan lines arranged on a substrate to cross
each other;

input pads on the substrate for receiving data signals; and

a multiplexer part for selectively connecting one of the
input pads to one of at least two of the data lines.
30. The electro-luminescence panel according to claim
29, further comprising:
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pixels in regions defined by data lines and scan lines,
wherein each of the pixels includes red, green and blue
subpixels arranged along a same data line.

31. The electro-luminescence panel according to claim
29, further comprising a scan driver integrated circuit for
driving the scan lines.

32. The electro-luminescence panel according to claim
31, wherein the scan driver integrated circuit includes a first
scan driver integrated circuit for driving a first set of scan
lines and a second scan driver integrated circuit for driving
a second set of scan lines.

33. The electro-luminescence panel according to claim
32, wherein the first scan driver integrated circuit is on one
side of the electro-luminescence display panel and the
second scan driver integrated circuit is on an opposite side
of the electro-luminescence display panel.

34. The electro-luminescence panel according to claim
34, wherein odd subpixels of the subpixels are connected to
the scan lines to be driven by the first scan driver integrated
circuit and even subpixels of the subpixels are connected to
the scan lines to be driven by the second scan driver
integrated circuit.

35. An electro-luminescence panel comprising:

data lines on a substrate;

input pads on the substrate for receiving data signals and
each connected to at least two of the data lines; and

at least two set of scan lines on the substrate to cross with
the data lines and to allow the data lines to be divi-
sionally driven in at least two.

I S I
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