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(54) Light emitting display and method of driving the same.

(57) A light emitting display including a scan driver
for supplying scan signals to scan lines in a first period
of a horizontal period, a data driver for sequentially sup-
plying a plurality of data signals to an output line in a
second period of the horizontal period, a demultiplexer
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coupled with the output line and supplying the data sig-
nals to a plurality of data lines, respectively, and animage
display including a plurality of pixels. The data lines in-
clude a capacitor for storing voltages corresponding to
the data signals. A last data signal supplied in the second
period is supplied to overlaps a scan signal.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] Thisapplication claims priority to and the benefit
of Korean Patent Application No. 10-2004-0094190, filed
on November 17, 2004, which is hereby incorporated by
reference for all purposes as if fully set forth herein.

BACKGROUND OF THE INVENTION
1. Field of the Invention

[0002] The presentinvention relates to a light emitting
display and a method of driving the same, and more par-
ticularly to a light emitting display having fewer data driver
output lines and a method of driving the same.

2. Discussion of the Background

[0003] Recently, various flat panel displays have been
developed to replace the heavier and bulkier cathode ray
tubes (CRT). Such flat panel displays include liquid crys-
tal displays (LCD), field emission displays (FED), plasma
display panels (PDP), and light emitting displays.
[0004] Light emitting displays are self-emissive devic-
es that emitlight by recombination of electrons and holes.
The light emitting displays may have high response
speed, and they may have relatively low power consump-
tion. A typical light emitting display supplies current cor-
responding to a data signal to an organic light emitting
diode (OLED) using a thin film transistor (TFT) formed in
each pixel so that the OLED emits light.

[0005] FIG. 1 shows a conventional light emitting dis-
play.
[0006] Referringto FIG. 1, the conventional light emit-

ting display includes an image display 30 that has pixels
40 formed at the intersections between scan lines S 1 to
Sn and data lines D1 to Dm, a scan driver 10 for driving
the scan lines S1 to Sn, a data driver 20 for driving the
data lines D1 to Dm, and a timing controller 50 for con-
trolling the scan driver 10 and the data driver 20.
[0007] The scan driver 10 generates scan signals in
response to scan driving control signals SCS from the
timing controller 50, and it sequentially supplies the gen-
erated scan signals to the scan lines S1to Sn. The scan
driver 10 also generates emission control signals in re-
sponse to the scan driving control signals SCS, and it
sequentially supplies the generated emission control sig-
nals to the emission control lines E1 to En.

[0008] The data driver 20 generates data signals in
response to data driving control signals DCS from the
timing controller 50, and it supplies the generated data
signals to the data lines D1 to Dm. The data driver 20
supplies a data signal of one horizontal line to the data
lines D 1 to Dm every horizontal period.

[0009] The timing controller 50 generates the data driv-
ing control signals DCS and the scan driving control sig-
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nals SCS corresponding to externally supplied synchro-
nizing signals and supplies the data driving control sig-
nals DCS to the data driver 20 and the scan driving control
signals SCS to the scan driver 10. The timing controller
50 re-aligns externally received image data and supplies
a data signal Data to the data driver 20.

[0010] The image display 30 receives a first power
ELVDD and asecond power ELVSS. Here, the first power
ELVDD and the second power ELVSS are supplied to
the pixels 40, respectively. The pixels 40 that receive the
first power ELVDD and the second power ELVSS gen-
erate light components corresponding to the data signals
supplied thereto, respectively. The emission times of the
pixels 40 are controlled in accordance with the emission
control signals.

[0011] Inthe conventional light emitting display driven
as described above, the pixels 40 are arranged at the
intersections between the scan lines S1 to Sn and the
data lines D1 to Dm. Here, the data driver 20 includes m
output lines for supplying data signals to the m data lines
D1 to Dm, respectively. That is, in the conventional light
emitting display, the data driver 20 has the same number
of output lines as data lines D1 to Dm. Therefore, a plu-
rality of data driving circuits are included in the data driver
20 so that m output lines are included. Consequently,
manufacturing cost increases. In particular, as the dis-
play’s resolution and screen size increase, the data driver
20 includes more output lines, which increases manu-
facturing costs.

SUMMARY OF THE INVENTION

[0012] The present invention provides a light emitting
display having fewer data driver output lines and a meth-
od of driving the same.

[0013] Additional features of the invention will be set
forth in the description which follows, and in part will be
apparent from the description, or may be learned by prac-
tice of the invention.

[0014] The presentinvention discloses a light emitting
display including a scan driver for supplying scan signals
to scan lines in a first period of a horizontal period, a data
driver for sequentially supplying a plurality of data signals
to an output line in a second period of the horizontal pe-
riod, a demultiplexer coupled with the output line and
supplying the data signals to a plurality of data lines, re-
spectively, and an image display including a plurality of
pixels coupled with the scan lines and the data lines. The
data lines comprise a capacitor for storing voltages cor-
responding to the data signals. A last data signal supplied
in the second period of a first horizontal period overlaps
a scan signal supplied in the first period of a second hor-
izontal period.

[0015] The present invention also discloses a method
of driving a light emitting display including supplying a
scan signal in a first period of a horizontal period, and
supplying a plurality of data signals to an output line of a
data driver in a second period of the horizontal period. A
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last data signal supplied in the second period overlaps a
scan signal.

Preferably the first period precedes the second period,
and the last data signal is supplied in the second period
of a first horizontal period to overlap the scan signal, the
scan signal being supplied in the first period of a second
horizontal period. Preferably the method further compris-
es transmitting the plurality of data signals to a plurality
of data lines while a plurality of transistors coupled with
data lines, respectively, are sequentially turned on by a
plurality of control signals; and charging voltages corre-
sponding to the data signals in capacitors coupled with
the data lines, respectively. Preferably a last control sig-
nal among the plurality of control signals is supplied to
overlap the scan signal, and wherein remaining control
signals among the plurality of control signals are supplied
in the second period. Preferably a dummy data signal
that does not contribute to brightness is supplied to the
output line in a first period after the last control signal is
supplied. Preferably the dummy data signal is set as the
last data signal supplied in the second period. Preferably
a capacity of the capacitors is larger than a capacity of
storage capacitors included in pixels of the light emitting
display, respectively.

[0016] The presentinvention also discloses a method
of driving a light emitting display including sequentially
supplying scan signals, and sequentially supplying i con-
trol signals in order to turn on i transistors coupled be-
tween an output line of a data driver and i (i is a natural
number) data lines. At least one control signal among
the i control signals is supplied to overlap a scan signal.
Preferably the at least one control signal that overlaps
the scan signal is a last control signal among the i control
signals. Preferably i (i is a natural number) data signals
supplied to the output line are supplied to the i data lines
when the i transistors are sequentially turned on.
[0017] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to pro-
vide further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention, and to-
gether with the description serve to explain the principles
of the invention.

[0019] FIG. 1 shows a conventional light emitting dis-
play.
[0020] FIG. 2 shows a light emitting display according

to an exemplary embodiment of the present invention.

[0021] FIG. 3 is a circuit diagram showing a demulti-
plexer of FIG. 2.
[0022] FIG. 4A and FIG. 4B are waveforms showing a

method of driving a light emitting display according to an
exemplary embodiment of the present invention.
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[0023] FIG. 5 is a circuit diagram showing an exem-
plary embodiment of the pixel of FIG. 2.

[0024] FIG. 6 shows a demultiplexer coupled with pix-
els according to an exemplary embodiment of the present
invention.

[0025] FIG. 7A and FIG. 7B are waveforms showing a
method of driving a light emitting display according to
another exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF ILLUSTRATED EM-
BODIMENTS

[0026] The invention is described more fully hereinaf-
ter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are
shown. This invention may, however, be embodied in
many different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
exemplary embodiments are provided so that this disclo-
sure is thorough, and will fully convey the scope of the
invention to those skilled in the art. In the drawings, the
size and relative sizes of layers and regions may be ex-
aggerated for clarity.

[0027] FIG. 2 shows a light emitting display according
to an exemplary embodiment of the present invention.
[0028] Referring to FIG. 2, the light emitting display
includes a scan driver 110, a data driver 120, an image
display 130, atiming controller 150, a demultiplexer block
160, a demultiplexer controller 170, and data capacitors
Cdata.

[0029] The image display 130 includes a plurality of
pixels 140 arranged at crossing regions of the scan lines
S1 to Sn and the data lines DL1 to DLm. The pixels 140
generate light components corresponding to the data sig-
nals supplied thereto from the data lines DL1 to DLm,
respectively.

[0030] The scan driver 110 generates scan signals in
response to scan driving control signals SCS supplied
from the timing controller 150 and sequentially supplies
the generated scan signals to the scan lines S1 to Sn.
Here, as shown in FIG. 4A, the scan driver 110 supplies
the scan signals in a partial period of a horizontal period
1H.

[0031] More specifically, a horizontal period 1H is di-
vided into a scan period (a first period) and a data period
(a second period). The scan driver 110 supplies the scan
signals to the scan lines S 1 to Sn during the scan period
of the horizontal period 1H and not during the data period.
The scan driver 110 also generates emission control sig-
nals in response to the scan driving control signals SCS
and sequentially supplies the generated emission control
signals to the emission control lines E1 to En.

[0032] The data driver 120 generates data signals in
response to data driving control signals DCS supplied
from the timing controller 150 and supplies the generated
data signals to output lines D1 to Dm/i. Here, as shown
in FIG. 4A and FIG. 4B, the data driver 120 sequentially
supplies i (i is a natural number no less than 2) or i+1
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data signals to the output lines D 1 to Dm/i, respectively.
[0033] More specifically, the data driver 120 sequen-
tially suppliesred (R), green (G), and blue (B) data signals
during the data period of a horizontal period 1H. In this
case, since the R, G, and B data signals are supplied
only in the data period, the R, G, and B data signals and
the scan signals do not overlap. As shown in FIG. 4A,
the data driver 120 may supply a dummy data signal DD
during the scan period of the horizontal period 1H. Here,
the dummy data signal DD is not used to display images.
Hence, it may have various values. For example, as
shown in FIG. 4B, the dummy data signal DD may be the
B data signal, which is the last data signal applied in the
previous data period. Thatis, the dummy data signal sup-
plied during the scan period of the kth (k is a natural
number) horizontal period may be the last data signal
supplied during the data period of the (k-1)th horizontal
period. When the dummy data signal DD is the last data
signal applied in the previous data period, the data driver
120 performs fewer switching operations, which reduces
power consumption.

[0034] The timing controller 150 generates the data
driving control signals DCS and the scan driving control
signals SCS corresponding to received synchronizing
signals and supplies the data driving control signals DCS
to the data driver 120 and the scan driving control signals
SCS to the scan driver 110.

[0035] The demultiplexer block 160 includes m/i de-
multiplexers 162. That is, the demultiplexer block 160
includes one demultiplexer 162 for each output line D1
to Dm/i, and each demultiplexer 162 is coupled with one
ofthe outputlines D1to Dm/i. Further, each demultiplexer
162 is coupled with i data lines DL. For example, FIG. 2
shows each demultiplexer 162 coupled with 3 data lines
DL (i.e. i = 3). The demultiplexers 162 supply the i data
signals supplied in the data period to the i data lines DL,
respectively.

[0036] Asdescribed above, whenthe data signals sup-
plied to one output line D are supplied to i data lines DL,
the number of output lines included in the data driver 120
may be significantly reduced. For example, when i is 3,
the data driver 120 has 1/3 the number of output lines as
compared to to the conventional data driver of FIG. 1.
Therefore, the number of data driving circuits included in
the data driver 120 may be reduced. That is, according
to an exemplary embodiment of the present invention,
the data signals supplied to one output line D are supplied
to i data lines DL using the demultiplexers 162 so that it
is possible to reduce manufacturing costs.

[0037] The demultiplexer controller 170 supplies i con-
trol signals to the demultiplexers 162, respectively, during
the data period of a horizontal period 1H so that the i data
signals supplied to an output line D may be divisionally
supplied to i data lines DL. Here, as shown in FIG. 4A,
the demultiplexer controller 170 sequentially supplies the
control signals CS1, CS2 and CS3 during the data period
so that they do not overlap. FIG. 2 shows the demulti-
plexer controller 170 arranged outside the timing control-
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ler 150. However, the demultiplexer controller 170 may
also be arranged in the timing controller 150.

[0038] The data lines DL include data capacitors Cda-
ta. The data capacitors Cdata temporarily store the data
signals supplied to the data lines DL and supply the
stored data signals to the pixels 140. Here, the data ca-
pacitors Cdata may be parasitic capacitors formed by the
data lines DL. Alternatively, the data capacitors Cdata
may be external capacitors arranged on the data lines
DL. According to an exemplary embodiment of the
present invention, as shown in FIG. 5, the capacity of the
data capacitors Cdata may be larger than the capacity
of storage capacitors Cst included in the pixels 140, re-

spectively.

[0039] FIG. 3 is a circuit diagram showing a demulti-
plexer of FIG. 2.

[0040] In FIG. 3, it is assumed that i is 3 for the sake

of convenience. Also, itis assumed that the demultiplexer
162 of FIG. 3 is coupled with the first output line D1.
[0041] Referring to FIG. 3, each demultiplexer 162 in-
cludes a first switching device T1 (or a transistor), a sec-
ond switching device T2, and a third switching device T3.
[0042] The first switching device T 1 is coupled be-
tween the first output line D 1 and the first data line DL1.
The first switching device T1 is turned on when a first
control signal CS1 is supplied by the demultiplexer con-
troller 170, thereby supplying the data signal supplied to
the first output line D1 to the first data line DL1. The data
signal supplied to the first data line DL1 is temporarily
stored in a first data capacitor Cdata1.

[0043] The second switching device T2 is coupled be-
tween the first output line D 1 and a second data line
DL2. The second switching device T2 is turned on when
a second control signal CS2 is supplied by the demulti-
plexer controller 170, thereby supplying the data signal
supplied to the first output line D1 to the second data line
DL2. The data signal supplied to the second data line
DL2 is temporarily stored in a second data capacitor
Cdata2.

[0044] The third switching device T3 is coupled be-
tween the first output line D 1 and a third data line DL3.
The third switching device T3 is turned on when a third
control signal CS3 is supplied by the demultiplexer con-
troller 170, thereby supplying the data signal supplied to
the first output line D1 to the third data line DL3. The data
signal supplied to the third data line DL3 is temporarily
stored in a third data capacitor Cdata3. The operations
of the demultiplexers 162 will be described below in detail
together with the structure of the pixels 140.

[0045] FIG. 5 is a circuit diagram showing a structure
of the pixel of FIG. 2. Here, the pixel structure according
to the present invention is not restricted to that shown in
FIG. 5, and at least one transistor included in each pixel
may be used as a diode.

[0046] Referring to FIG. 5, each pixel 140 includes a
pixel circuit 142 coupled with an organic light emitting
diode (OLED), an nth data line DLn, an nth scan line Sn,
and an nth emission control line En to emit light from the
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OLED.

[0047] Theanode ofthe OLED is coupled with the pixel
circuit 142, and the cathode of the OLED is coupled with
a second power ELVSS. The second power ELVSS may
be a voltage that is less than a first power ELVDD. For
example, the second power ELVSS may be a ground
voltage. The OLED generates light corresponding to the
current supplied by the pixel circuit 142. The OLED is
formed of an organic material.

[0048] The pixel circuit 142 includes a storage capac-
itor Cst and a sixth transistor M6 coupled between the
first power ELVDD and the (n-1)th scan line Sn-1, a sec-
ond transistor M2 and a fourth transistor M4 coupled be-
tween the first power ELVDD and the nth data line DLn,
a fifth transistor M5 coupled between the anode of the
OLED and a first transistor M1, the first transistor M1
coupled between the fifth transistor M5 and a first node
N1, and a third transistor M3 coupled between the gate
and the drain of the first transistor M1. The first to sixth
transistors M1, M2, M3, M4, M5 and M6 are p-type metal
oxide semiconductor field effect transistors (MOSFET)
in FIG. 5, but they are not restricted to p-type MOSFETSs.
For example, when the first to sixth transistors M1 to M6
are n-type MOSFETSs, as widely known to those skilled
inthe art, the polarities of driving waveforms are inversed.
[0049] The source of the first transistor M1 is coupled
with the first node N1, and the drain of the first transistor
M1 is coupled with the source of the fifth transistor M5.
The gate of the first transistor M1 is coupled with the
storage capacitor Cst. The first transistor M1 supplies
current corresponding to the voltage charged in the stor-
age capacitor Cst to the OLED.

[0050] The drain of the third transistor M3 is coupled
with the gate of the first transistor M1, and the source of
the third transistor M3 is coupled with the drain of the first
transistor M1. The gate of the third transistor M3 is cou-
pled with the nth scan line Sn. The third transistor M3 is
turned on when the scan signal is supplied to the nth
scan line Sn. When the third transistor M3 is turned on,
electric current flows through the first transistor M1 so
that the first transistor M1 serves as a diode.

[0051] The source of the second transistor M2 is cou-
pled with the nth data line DLn, and the drain of the sec-
ond transistor M2 is coupled with the first node N1. The
gate of the second transistor M2 is coupled with the nth
scan line Sn. The second transistor M2 is turned on when
the scan signal is supplied to the nth scan line Sn to
supply the data signal supplied to the nth data line DLn
to the first node N1.

[0052] The drain of the fourth transistor M4 is coupled
with the first node N1, and the source of the fourth tran-
sistor M4 is coupled with the first power ELVDD. The
gate of the fourth transistor M4 is coupled with the nth
emission control line En. The fourth transistor M4 is
turned on when an emission control signal EMI is not
supplied to electrically connect the first power ELVDD
and the first node N1 with each other.

[0053] The source of the fifth transistor M5 is coupled
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with the drain of the first transistor M1, and the drain of
the fifth transistor M5 is coupled with the anode of the
OLED. The gate of the fifth transistor M5 is coupled with
the nth emission control line En. The fifth transistor M5
is turned on when the emission control signal EMI is not
supplied to supply the current supplied by the first tran-
sistor M1 to the OLED.

[0054] The source of the sixth transistor M6 is coupled
with the storage capacitor Cst, and the drain and the gate
of the sixth transistor M6 are coupled with the (n-1)th
scan line Sn-1. The sixth transistor M6 is turned on when
the scan signal is supplied to the (n-1)th scan line Sn-1
to initialize the storage capacitor Cst and the gate of the
first transistor M1.

[0055] FIG. 6 shows connections between a demulti-
plexer and pixels according to an exemplary embodiment
of the present invention. Here, it is assumed that one R,
one G, and one B pixel are coupled with a demultiplexer
(thatiis, i = 3).

[0056] An operation of the demultiplexer and the R, G,
and B pixels will be described in detail with reference to
FIG. 4A and FIG. 6. First, the scan signal is supplied to
the (n-1)th scan line Sn-1 during the scan period of a
horizontal period 1H. When the scan signal is supplied
to the (n-1)th scan line Sn-1, the sixth transistor M6 in-
cluded in each pixel 140R, 140G, and 140B is turned on.
When the sixth transistor M6 is turned on, the storage
capacitor Cst and the gate of the first transistor M1 are
coupled with the (n-1)th scan line Sn-1. Thatis, when the
scan signal is supplied to the (n-1)th scan line Sn-1, the
storage capacitor Cst and the gate of the first transistor
M1 of each pixel 140R, 140G, and 140B have the voltage
of the scan signal. Here, the voltage of the scan signal
is lower than the voltage of the data signal.

[0057] When the scan signal is supplied to the (n-1)th
scan line Sn-1, the second transistor M2, which is cou-
pled with the nth scan line Sn, remains turned off.
[0058] Then, in the following data period, the first, sec-
ond, and third switching devices T1, T2, and T3 are se-
quentially turned on by the first, second, and third control
signals CS1, CS2, and CS3, respectively. When the first
switching device T1 is turned on by the first control signal
CS1, the data signal supplied to the first output line D1
is supplied to the first data line DL1. At this time, the
voltage corresponding to the data signal supplied to the
first data line DL1 is charged in the first data capacitor
Cdata 1.

[0059] When the second switching device T2 is turned
on by the second control signal CS2, the data signal sup-
plied to the first output line D1 is supplied to the second
data line DL2. At this time, the voltage corresponding to
the data signal supplied to the second data line DL2 is
charged in the second data capacitor Cdata2. When the
third switching device T3 is turned on by the third control
signal CS3, the data signal supplied to the first output
line D 1 is supplied to the third data line DL3. At this time,
the voltage corresponding to the data signal supplied to
the third data line DL3 is charged in the third data capac-
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itor Cdata3. However, since the scan signal is not sup-
plied during the data period, the data signals are not sup-
plied to the pixels 140R, 140G, and 140B.

[0060] Then, during the scan period following the data
period, (i.e. the scan period of the following horizontal
period 1H), the scan signal is supplied to the nth scan
line Sn. When the scan signal is supplied to the nth scan
line Sn, the second and third transistors M2 and M3 in-
cluded in each pixel 140R, 140G, and 140B are turned
on. When the second and third transistors M2 and M3
are turned on, the voltage corresponding to the data sig-
nals stored in the first, second, and third data capacitors
Cdata1, Cdata2, and Cdata3 is supplied to the first node
N1 of the pixels 140R, 140G, and 140B, respectively.
[0061] Here, since the voltage of the gate of the first
transistor M1 included in each pixel 140R, 140G, and
140B is initialized by the scan signal supplied to the (n-
1)th scan line Sn-1 (that is, is set to be lower than the
voltage of the data signal applied to the first node N1),
the first transistor M1 is turned on. When the first tran-
sistor M1 is turned on, the voltage corresponding to the
data signal applied to the first node N1 is supplied to one
side of the storage capacitor Cst via the first and third
transistors M1 and M3. At this time, the voltage corre-
sponding to the data signal is charged in the storage ca-
pacitor Cstincluded in each pixel 140R, 140G, and 140B.
Hence, the voltage corresponding to the threshold volt-
age of the first transistor M1 as well as the voltage cor-
responding to the data signal is charged in the storage
capacitor Cst. Then, when the emission control signal
EMI is not supplied to the nth emission control line En,
the fourth and fifth transistors M4 and M5 are turned on
so that current corresponding to the voltage charged in
the storage capacitor Cst is supplied to the OLED to gen-
erate light of a predetermined brightness.

[0062] Thatis, accordingto an exemplary embodiment
of the present invention, it is possible to supply the data
signals supplied to one output line D to i data lines DL
using the demultiplexers 162. Also, voltages correspond-
ing to the data signals are charged in the data capacitors
Cdata during the data period and supplied to the pixels
during the scan period. As described above, when the
scan period in which the scan signals are supplied does
not overlap with the data period in which the data signals
are supplied, the voltage of the gate of the third transistor
M3 is not changed so that it is possible to stably display
images. Further, since the voltages stored in the data
capacitors Cdata (i.e. the data signals) are simultane-
ously supplied to the pixels, it is possible to display im-
ages with substantially uniform brightness.

[0063] However, according to the exemplary embodi-
ments of the presentinvention shown in FIG. 4Aand FIG.
4B, since one horizontal period 1H is divided into the
scan period and the data period, it may not be possible
to secure enough scan time. Here, scan time refers to
the time during which the scan signals are supplied so
that the voltages corresponding to the data signals may
be charged in the storage capacitors Cst of the pixels
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140, respectively. If the scan time is not long enough, the
pixels 140 do not display images of desired brightness.
This problem may be worse with a high resolution image
display 130 because as resolution increases, available
scan time may shorten. In order to solve such a problem,
a method of driving the light emitting display according
to another exemplary embodiment of the present inven-
tion is shown in FIG. 7A and FIG. 7B.

[0064] Referring to FIG. 7A, a horizontal period 1H is
divided into the scan period (the first period) and the data
period (the second period). The scan driver 110 supplies
scan signals in the scan period. The data driver 120 se-
quentially supplies a plurality of R, G, and B data signals
in the data period. Here, the B data signal, which is the
last data signal supplied in the data period of the kth data
period, overlaps the scan period of the (k+1)th scan pe-
riod.

[0065] When the last data signal supplied in the data
period overlaps the scan period, it is possible to set a
longer scan period. That is, it is possible to supply the
scan signal for a longer period of time by overlapping the
last data signal with the scan signal.

[0066] A plurality of control signals are sequentially
supplied by the demultiplexer controller 170 to sequen-
tially supply the plurality of R, G, and B data signals. Here,
the control signals do not overlap each other. But the
third control signal CS3 overlaps the data period and the
scan period.

[0067] That is, the third control signal CS3 overlaps
the scan signal so as to be synchronized with the last
data signal B.

[0068] According to an embodiment of the present in-
vention, the dummy data signal DD is supplied when the
control signals CS1, CS2, and CS3 are not supplied.
Here, since the dummy data signal DD is not supplied to
the pixels, it may have various values. For example, as
shown in FIG. 7B, the dummy data signal DD may be the
B data signal, which is the last data signal supplied by
the data driver 120. That is, the dummy data signal sup-
plied in the scan period of the kth horizontal period 1H
may be the last data signal supplied in the (k-1)th hori-
zontal period 1H. When the dummy data signal DD is the
last data signal that is applied in the previous data period,
the data driver 120 performs fewer switching operations,
which reduces power consumption.

[0069] Processes of the method of driving the light
emitting display according to an embodiment of the
present invention will be described in detail with refer-
ence to FIG. 6 and FIG. 7A. First, the scan signal is sup-
plied to the (n-1)th scan line Sn-1 during the scan period
of a horizontal period 1H. When the scan signal is sup-
plied to the (n-1)th scan line Sn-1, the sixth transistor M6
included in each pixel 140R, 140G, and 140B is turned
on. When the sixth transistor M6 is turned on, the storage
capacitor Cst and the gate of the first transistor M 1 are
coupled with the (n-1)th scan line Sn-1. Thatis, when the
scan signal is supplied to the (n-1)th scan line Sn-1, the
storage capacitor Cst and the gate of the first transistor
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M1 of each pixel 140R, 140G, and 140B have the voltage
of the scan signal. Here, the voltage of the scan signal
is lower than the voltage of the data signal.

[0070] When the scan signal is supplied to the (n-1)th
scan line Sn-1, the second transistor M2, which is cou-
pled with the nth scan line Sn, remains turned off. Then,
in the following data period, the firstand second switching
devices T1 and T2 are sequentially turned on by the first
and second control signals CS1 and CS2, respectively.
When the first switching device T1 is turned on by the
first control signal CS 1, the data signal supplied to the
first output line D1 is supplied to the first data line DL1.
At this time, the voltage corresponding to the data signal
supplied to the first data line DL1 is charged in the first
data capacitor Cdata1.

[0071] When the second switching device T2 is turned
on by the second control signal CS2, the data signal sup-
plied to the first output line D1 is supplied to the second
data line DL2. At this time, the voltage corresponding to
the data signal supplied to the second data line DL2 is
charged in the second data capacitor Cdata2.

[0072] After the second control signal CS2 is supplied,
the third control signal CS3 is supplied so as to overlap
the data period and the scan period. When the third con-
trol signal CS3 is supplied, the third switching device T3
is turned on so that the data signal supplied to the first
output line D1 is supplied to the third data line DL3. The
data signal supplied to the third data line DL3 is stored
in the third data capacitor Cdata3 and is supplied to the
pixel 140B at the same time.

[0073] Thatis, while the third control signal CS3is sup-
plied, the scan signal is also supplied to the nth scan line
Sn. When the scan signal is supplied to the nth scan line
Sn, the second and third transistors M2 and M3 included
in the pixel 140B are turned on so that the data signal
supplied to the third data line DL3 is supplied to the pixel
140B, in addition to the third data capacitor Cdata3.
[0074] Then, when the scan signal is supplied to the
nth scan line Sn, the second and third transistors M2 and
M3 included in each pixel 140R and 140G are turned on
so that the data signals stored in the first and second
data capacitors Cdata1 and Cdata2 are supplied to the
first node N1 of the pixels 140R and 140G, respectively.
[0075] Here, since the voltage of the gate of the first
transistor M1 included in each pixel 140R, 140G, and
140B is initialized by the scan signal supplied to the (n-
1)th scan line Sn-1 (that is, is set to be lower than the
voltage of the data signal applied to the first node N1),
the first transistor M1 is turned on. When the first tran-
sistor M1 is turned on, the voltage corresponding to the
data signal applied to the first node N1 is supplied to one
side of the storage capacitor Cst via the first and third
transistors M1 and M3. At this time, the voltage corre-
sponding to the data signal is charged in the storage ca-
pacitor Cstincluded in each pixel 140R, 140G, and 140B.
Hence, the voltage corresponding to the threshold volt-
age of the first transistor M1 as well as the voltage cor-
responding to the data signal is charged in the storage
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capacitor Cst. Then, when the emission control signal
EMI is not supplied to the emission control line En, the
fourth and fifth transistors M4 and M5 are turned on so
that current corresponding to the voltage charged in the
storage capacitor Cstis supplied to the OLED to generate
light of a predetermined brightness.

[0076] Thatis, accordingto an exemplary embodiment
of the presentinvention, since itis possible to supply data
signals supplied to an output line D to i data lines DL, it
is possible to reduce the number of output lines of the
data driver. According to embodiments of the present
invention, since the data signals are simultaneously sup-
plied to the pixels, it is possible to stably display images.
Also, since the last control signal may overlap the scan
period, it is possible to secure an appropriate amount of
scan time.

[0077] Asdescribed above, since the data signals that
are supplied to one output line are divisionally supplied
to a plurality of data lines, it is possible to reduce the
number of output lines of the data driver, thereby reducing
manufacturing cost. Also, since the points of time at which
the data signals are supplied to the plurality of data lines
are set to be substantially the same, it is possible to dis-
play images with substantially uniform brightness. Fur-
ther, since the last control signal supplied to the demul-
tiplexers overlaps the scan signal, it is possible to secure
enough scantime and display images with desired bright-
ness.

[0078] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the spirit or
scope of the invention. Thus, it is intended that the
present invention cover the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims
1. Alight emitting display, comprising:

a scan driver for supplying scan signals to scan
lines in a first period of a horizontal period;
adatadriverfor sequentially supplying a plurality
of data signals to an output line in a second pe-
riod of the horizontal period;

a demultiplexer coupled with the output line and
supplying the data signals to a plurality of data
lines, respectively; and

an image display including a plurality of pixels
coupled with the scan lines and the data lines,

wherein the data lines comprise a capacitor for stor-
ing voltages corresponding to the data signals, and
wherein a last data signal supplied in the second
period of a first horizontal period overlaps a scan
signal supplied in the first period of a second hori-
zontal period.



10.

13 EP 1 659 562 A1 14

The light emitting display of claim 1, wherein the de-
multiplexer comprises a plurality of transistors cou-
pled between the output line and the plurality of data
lines, respectively.

The light emitting display of claim 2, further compris-
ing:

a demultiplexer controller for sequentially sup-
plying a plurality of control signals in order to
sequentially turn on the plurality of transistors.

The light emitting display of claim 3,

wherein a last control signal among the plurality of
control signals is supplied to overlap the scan signal
supplied in the first period of the second horizontal
period, and

wherein remaining control signals among the plural-
ity of control signals are supplied in the second period
of the first horizontal period.

The light emitting display of claim 4, wherein the data
driver supplies adummy data signal in the first period
of the second horizontal period after the last control
signal is supplied.

The light emitting display of claim 5, wherein the
dummy data signal is set as the last data signal sup-
plied in the second period of the first horizontal pe-
riod.

The light emitting display of claim 1, wherein the ca-
pacitors of the data lines are parasitic capacitors
formed by the data lines.

The light emitting display of claim 1, wherein the ca-
pacitors of the data lines are capacitors coupled with
the data lines.

The light emitting display of claim 1, wherein the last
data signal is a blue data signal.

A method of driving a light emitting display, compris-
ing:

supplying a scan signal in a first period of a hor-
izontal period; and supplying a plurality of data
signals to an output line of a data driver in a
second period of the horizontal period, wherein
a last data signal supplied in the second period
overlaps a scan signal

or

sequentially supplying scan signals; and se-
quentially supplying i control signals in order to
turn on i transistors coupled between an output
line of a data driver and i data lines, i being a
natural number, wherein at least one control sig-
nal among the i control signals is supplied to
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1.

12,

13.

14.

15.

16.

17.

18.

overlap a scan signal.

The method of claim 10, wherein the first period pre-
cedes the second period, and the last data signal is
supplied in the second period of a first horizontal
period to overlap the scan signal, the scan signal
being supplied in the first period of a second hori-
zontal period.

The method of claim 10, further comprising:

transmitting the plurality of data signals to a plu-
rality of data lines while a plurality of transistors
coupled with data lines, respectively, are se-
quentially turned on by a plurality of control sig-
nals; and

charging voltages corresponding to the data sig-
nals in capacitors coupled with the data lines,
respectively.

The method of claim 12,

wherein a last control signal among the plurality of
control signals is supplied to overlap the scan signal,
and

wherein remaining control signals among the plural-
ity of control signals are supplied in the second pe-
riod.

The method of claim 13, wherein a dummy data sig-
nal that does not contribute to brightness is supplied
to the output line in a first period after the last control
signal is supplied.

The method of claim 14, wherein the dummy data
signal is set as the last data signal supplied in the
second period.

The method of claim 10, wherein a capacity of the
capacitors is larger than a capacity of storage ca-
pacitors included in pixels of the light emitting dis-
play, respectively.

The method of claim 16, wherein the at least one
control signal that overlaps the scan signal is a last
control signal among the i control signals.

The method of claim 16, wherein i data signals sup-
plied to the output line are supplied to the i data lines
when the i transistors are sequentially turned on.



EP 1 659 562 A1

FIG. 1
(PRIOR ART)

<0

DCS,Data

90
TIMING
CONTROLLER

DATA DRIVER

30

+;'4o

l_
T
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Dm

D2

D1

A e

= s S————

H

"'"'T""'""T'""""".".'.""""

SCS

———t e

St |

B2

10
|




EP 1 659 562 A1

¢ Jld

m ;M_u..---.......-._'W_u..---'ﬂﬁ--.......-._Hlﬂﬂ..--........_W_H---._W_u..--._W_u..-n..-._w_.‘w-:'ﬂ#-mﬁmmr
ITATH m mcm

m _.ﬂn_u..---.......-._.W_u..---.ﬂkw---.......-..ﬂu..--un-._w_.‘w---._.W_u..--._W_u..-n..-._w_nl-.ﬂw:mfmmz mm%m@

m ;M_HII.uul@.:l.ﬂﬁ':.|.|.I..ﬂu.lhnl_w_u..lI_.W_u.:l_.w_u.'hu'.l_w_u..iﬂw'mﬁmml N
cﬁ\k.m -..---.......-._W_u..---.ﬂﬁ--......--..ﬂu..--uH-._.W_.e.---._.W_u..--._W_u..-n..-._w_.‘”---.ﬂw:mrm-- 0t .
0tl _,a.ﬁa [ eee W] TH-UNI eee RTQ[ ...-M:S---Eﬂa.---.ma.--H....N.ﬁa‘----ﬁ@..--_

e T e y

L Taep)) LTeep) | Tevep) L ewep) [ ferep) [ Jevep)) Terep) [ Jerep)) Terep) Y,
oy —| RG] -+ [ NIV ] [ RN AT

7 1/ug 291 29T I

= AAAIAQ VLY 8| S
omﬁ\k . /Joﬁ



_____________________

________

Cdataf
il

EP 1 659 562 A1

Cdataf’ CdataQL_<

it

11




EP 1 659 562 A1

FlG. 4A

b -%I e
N

Sn-1

}Q@(}Q@(ijjiﬂijjj
DATA ;
1H |

\ROB( D
DATA | SCAN
PERIOD | PERIOD | PERIOD | PERIOD
1H i

SCAN

FlG. 4B

)

)

Sn-1

/]

DATA
PERIOD

SCAN
PERIOD

DATA
PERIOD

SCAN
PERIOD

12



EP 1 659 562 A1

FlG. 9

140

ELVDD Sn-1

T
N
jMS

i OLED

ELVSS

DLn

-

W
|_(—)_'

Sn

En

13



EP 1 659 562 A1

8-

dov1

W

—d| 9N

SSATH
@10

uy
S ﬂm
o1 210 TI0 S
%@B%o %NB%U ﬁséu
e“_\ e|1_\ e“_\
%Tm\ 2l T@ ;L_OQ
10

14



EP 1 659 562 A1

FlG. 7A

Sn-1

Sn

En

' DATA
PERIOD  PERIOD

SCAN

FlG. 78

Sn-1
Sn

M
I o
m ==
-T2
A &
f~p----1-- .
o
—
e
[a'a =9
=
Al
S e =
NS
| <03
A=
..... - A
s =

15



w

EPO FORM 1503 03.82 (P04C01)

D)

EP 1 659 562 A1

European Patent
Office

EUROPEAN SEARCH REPORT Application Number

EP 05 11 0744

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document with indication, where appropriate,

AL) 8 May 2003 (2003-05-08)

* figures 1,3,18 *

* paragraphs [0067] - [0070] *
* paragraphs [0128], [0129] *
EP 0 275 140 A (HITACHI, LTD)
20 July 1988 (1988-07-20)

* figures 2,4 *

Category of relevant passages Eﬁlﬁ;;nt glﬁaf%ilﬁénoup%'; e
X US 2003/085885 Al (NAKAYOSHI YOSHIAKI ET |1-18 G09G3/32

TECHNICAL FIELDS
SEARCHED (IPC)

GO9G
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 2 March 2006 Ladiray, O

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

16




EPO FORM P0459

EP 1 659 562 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 05 11 0744

This annex lists the patent family members relating to the patent documents citedin the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on

The European Patent Office is in ho way liable for these particulars which are merely given for the purpose of information.

02-03-2006
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2003085885 Al 08-05-2003 JP 2003140626 A 16-05-2003

EP 0275140 A 20-07-1988 DE 3854163 D1 24-08-1995
DE 3854163 T2 04-04-1996
KR 9608100 Bl 19-06-1996
us 5021774 A 04-06-1991

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

17



TRBR(F) BABRBRERD G E

K (BE)S EP1659562A1 K (nE)R
RiES EP2005110744 RiEHR
FRIEBE(EFA(GR) =ZEHHEERGERAHE

patsnap

2006-05-24

2005-11-15

BB (&R AGE) =ESDI CO., LTD.
LHTEHE(ZRAN)AGE) =Z£SDICO., LTD.
[#R1 &% BB A KIM YANG WAN
KBEAN KIM, YANG WAN

NAOAKI, KOMIYA LEGAL&IP TEAM, SAMSUNG SDI CO, LTD
IPCHES G09G3/32
CPC@o = G09G3/3233 G09G5/02 G09G2300/0819 G09G2300/0842 G09G2300/0861 G09G2310/0251

G09G2310/0262 G09G2310/0297 G09G2320/043
REHNA(F) hengelhaupt , Jiirgen
£ £ 1020040094190 2004-11-17 KR
SNERBELE Espacenet
ESC) FIG. 5
—FRAEERE , BEATEKTFANNE - A oARERREAEE 140
EENAEEZNEE , B TEKFEEAENE = EE R i @ 5 LRt DLn ELVDD Sn-1
SABEESHRIELREE , SRIBESHELBEH 2 TFHES " i ” 142
SRELZEHEL  UREESNMENERE RS, BRELSER == | i
TEENNTHRREESNEENBEREE., BEHES BRI RENES \] = Cst
BEESUNEEBRAEES. M1 ]p ,

Sn # M3 MES]|0—<
En L%:'F



https://share-analytics.zhihuiya.com/view/ea536b2a-bd50-42b8-a1e0-91fedc1c4577
https://worldwide.espacenet.com/patent/search/family/035767219/publication/EP1659562A1?q=EP1659562A1

