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light emitting display

(57) A scan driver capable of freely setting the width
of emission control signals and of dividing the emission
control signals at least twice in one frame to apply the
emission control signals is disclosed. Embodiments of
the scan driver include a shift register, receiving at least
two start pulses in one frame to sequentially shift the start
pulses in response to a clock signal and to thus generate
at least two sampling pulses, and at least two signal gen-
erators for combining the at least two sampling pulses
and at least two output enable signals with each other to
supply scan signals to scan lines, and for combining the
at least two sampling pulses output from the shift register
with each other to supply at least two emission control
signals to emission control signals lines in one frame. At
least two emission control signals are supplied to emis-
sion control signal lines in one frame so that it is possible
to change the brightness of the display without generat-
ing a flicker.
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Description
BACKGROUND
1. Field of the Invention

[0001] The present invention relates to a scan driver,
an organic light emitting display using the same, and a
method of driving the organic light emitting display.

2. Discussion of the Related Technology

[0002] Various flat panel displays (FPD) having small-
er weight and volume compared with cathode ray tubes
(CRT) have been developed recently. In particular, of
FPDs, the class of light emitting displays have high emis-
sion efficiency, brightness, and response speed and
large viewing angles.

[0003] Lightemitting displays can be classified into two
categories: (1) organic light emitting displays using or-
ganic light emitting diodes (OLEDs) and (2) inorganic
light emitting displays using inorganic light emitting di-
odes. In the first category, the OLED display includes an
anode electrode, a cathode electrode, and an organic
emission layer. The organic emission layer is positioned
between the anode electrode and the cathode electrode
where it emits light by a combination of electrons and
holes. In the second category, the inorganic light emitting
diode referred to as a light emitting diode (LED) includes
an emission layer formed of inorganic material such as
a PN-junction semiconductor, as opposed to the organic
emission layer of the OLED.

[0004] FIG. 1 schematically illustrates the structure of
a conventional scan driver for a display composed of
OLED pixels.

[0005] ReferringtoFIG.1,the conventional scandriver
includes a shift register 10 and a signal generator 20.
The shift register 10 sequentially shifts a start pulse re-
ceived from an external source in response to a clock
signal CLK to generate sampling pulses. The signal gen-
erator 20 generates scan signals and emission control
signals in response to the sampling pulses supplied from
the shift register 10, the start pulse SP, and an output
enable signal OE supplied from an external source.
[0006] The shift register 10 includes n (where 'n’ is a
natural number) D flip-flops (DF). Here, the D flip-flops
DF1 to DFn are driven when the clock signal CLK and
the sampling pulses (or the start pulse) are supplied from
the outside. The odd D flip-flops DF1, DF3, ... are driven
at the rising edge of the clock signal CLK and the even
D flip-flops DF2, DF4, ... are driven at the falling edge of
the clock signal CLK. That is, in the conventional shift
register 10, the D flip-flops driven at the rising edge and
the D flip-flops driven at the falling edge are alternately
arranged.

[0007] The signal generator 20 includes a plurality of
logic gates. Specifically, the signal generator 20 includes
n NAND gates provided in scan lines S 1 to Sn, respec-
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tively, and n NOR gates provided in emission control sig-
nal lines EM1 to EMn, respectively.

[0008] The kth (where 'k’ is a natural number less than
or equal to n; k<n) NAND gate NANDK is driven by the
output enable signal OE, the sampling pulse of the kth D
flip-flop DFk, and the sampling pulse of the k-1t D flip-
flop DFk-1. Here, the output of the kth NAND gate NANDk
is supplied to the kth scan line Sk via at least one inverter
IN and buffer BU.

[0009] The kth NOR gate NORK is driven by the sam-
pling pulse of the k-1t D flip-flop DFk-1 and the sampling
pulse of the kth D flip-flop DFk. Here, the output of the
kth NOR gate NORK is supplied to the kth emission control
line, EMK via at least one inverter IN.

[0010] FIG. 2 illustrates waveforms that describe a
method of driving the conventional scan driver illustrated
in FIG. 1.

[0011] Referring to FIG. 2, the clock signal CLK and
the output enable signal OE are externally supplied to
the scan driver. Here, the period of the output enable
signal OE is twice the frequency of the clock signal CLK,
and the high voltage periods of the output enable signal
OE overlap with the high voltage periods of the clock
signal CLK. The output enable signal OE is supplied to
control the width of the scan signals SS. Consequently,
the width of the scan signals SS is equal to the width of
the high voltage period of the output enable signal OE.

[0012] When the clock signal CLK is supplied to the
shift register 10 and the output enable signal OE is sup-
plied to the signal generator 20, the start pulse SP is
externally supplied to the shift register 10 and the signal
generator 20.

[0013] Specifically, the start pulse SP is supplied to
the first D flip-flop, DF1, the first NAND gate NAND1, and
the first NOR gate NOR1. The first D flip-flop DF1 that
received the start pulse SP is driven at the rising edge
of the clock signal CLK to generate a first sampling pulse
SA1. The first sampling pulse SA1 generated by the first
D flip-flop DF 1 is supplied to the first NAND gate NAND1,
the first NOR gate NOR1, the second D flip-flop, DF2,
and the second NAND gate NAND2.

[0014] The first NAND gate NAND1, which received
the start pulse SP, the output enable signal OE, and the
first sampling pulse SA1, outputs a low voltage when all
three supplied signals have a high voltage. Specifically,
the first NAND gate NAND1 outputs a low voltage in a
period where the first sampling pulse SA1 and the start
pulse SP have a high voltage by a period in which the
output enable signal OE has a high voltage. The low volt-
age output from the first NAND gate NAND1 is supplied
to the first scan line S1 via a first inverter IN 1 and a first
buffer BU1. The low voltage supplied to the first scan line
S1is supplied to pixels as the scan signal SS. In the other
cases, the first NAND gate NAND 1 outputs a high volt-
age.

[0015] Thefirst NOR gate NOR1 that received the start
pulse SP and the first sampling pulse SA1 outputs a high
voltage when both supplied signals have a low voltage.
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However, the first NOR gate NOR1 outputs a low voltage
when at least one of the start pulse SP and the first sam-
pling pulse SA1 signals has a high voltage. The low volt-
age output from the first NOR gate NOR1 is subsequently
changed into a high voltage through the second inverter
IN2, and then supplied to the first emission control signal
line EM1. This high voltage supplied to the first emission
control signal line EM1 is supplied to the pixels as an
emission control signal EMI.

[0016] The conventional scan driver repeats the above
processes to sequentially supply the scan signals SS to
the first nth scan lines S1 to Sn and to sequentially supply
the emission control signals EMI to the first nth emission
control lines EM1 to EMn. The scan signals SS sequen-
tially select the pixels and the emission control signals
EMI control the emission time of the pixels.

[0017] In an organic light emitting display, the width of
the emission control signals EMI must be freely controlled
regardless of the scan signals SS in order to control the
brightness of the pixels. Conventionally, the width of the
start pulse SP must be increased in order to increase the
width of the emission control signals EMI. However, in
this case, it is not possible to generate the desired scan
signals SS.

[0018] The above explanation will be described in de-
tail with reference to FIG. 3, in which the width of the start
pulse SP is increased. The width of the start pulse SP
must be increased as illustrated in FIG. 3 in order to in-
crease the width of the emission control signals EMI. This
occurs because when the width of the start pulse SP
increases, the width of the emission control signal EMI,
generated by the first NOR gate NOR1 performinga NOR
operation on the start pulse SP and the output of the first
D flip-flop DF1, increases. However, in this case, the in-
crease in width of the start pulse SP generates undesired
scan signals SS. Since the scan signals SS are gener-
ated when the start pulse SP, the first sampling pulse
SA1, and the output enable signal OE, all have high volt-
age in the first NAND gate NAND1, the increase in width
of the start pulse SP causes a plurality of low voltages
to be output from the first NAND gate NAND 1. In other
words, a plurality of scan signals SS are generated in
one frame 1F so that it is not possible to obtain desired
scan signals SS.

[0019] When the width of the start pulse SP overlaps
about two periods of the clock signal CLK, as illustrated
in FIG. 3, a plurality of low voltages are output from the
first NAND gate NAND1. In the conventional art, since
the plurality of scan signals SS are supplied to each of
the scan lines S1 to Sn when the width of the start pulse
SP increases, the width of the emission control signals
EMI is no more than two periods of the clock signal CLK.
Also, when the width of the emission control signals EMI
increases, non-emission periods increase so that flicker
is generated.
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SUMMARY OF CERTAIN INVENTIVE ASPECTS

[0020] Oneinventive aspectis a scan driver that freely
sets the widths of emission control signals and divides
the emission control signals twice in a frame. The scan
driver applies the emission control signals to respective
emission control lines. Another inventive aspect is an or-
ganic light emitting display that uses the scan driver. Yet
anotherinventive aspectis a method of driving the display
with this functionality.

[0021] In order to achieve the foregoing, in addition to
others, accordingto afirstaspect of the presentinvention,
a scan driver is provided comprising a shift register re-
ceiving at least two start pulses in one frame to sequen-
tially shift the start pulses in response to a clock signal.
This generates at least two sampling pulses {and at least
two signal generators combining the at least two sam-
pling pulses and at least two output enable signals with
each other to supply scan signals to scan lines. Further-
more, the at least two sampling pulses and at least two
signal generators are generated for combining the at
least two sampling pulses output from the shift register
with each other to supply at least two emission control
signals to emission control signals lines in one frame.
[0022] Preferably, the signal generators receive differ-
ent output enable signals equal to the number of start
pulses supplied to the scan driver in one frame, so that
the number of emission control signals generated by the
signal generators in one frame is equal to the number of
output enable signals. The at least two signal generators
receive different output enable signals. The at least two
output enable signals are supplied not to overlap each
other.

[0023] Preferably the signal generators comprise: a
plurality of combinational logic configured to combine the
sampling pulses with each other and to thereby generate
the emission control signals; an inverter receiving one of
the sampling pulses; and a plurality of combinational logic
configured to combine the sampling pulses generated by
the shift register, the inverted sampling pulse, and one
of the output enable signals with each other and to there-
by generate scan signals. Preferably the organic light
emitting diode display driver further comprises at least
one inverter connected between the combinational logic
and the emission control signals lines. Preferably the or-
ganic light emitting diode display driver further comprises
at least one inverter and at least one buffer connected
between the combinational logic and the scan lines.
[0024] Preferably the signal generators comprise NOR
gates, aninverter, and NAND gates. The NOR gates are
provided in the emission control signal lines to combine
the at least two sampling pulses with each other and to
thus generate the emission control signals. The inverter
is provided for inverting one of the at least two sampling
pulses. The NAND gates are provided in the scan lines
to combine the sampling pulses generated by the shift
register, the inverted sampling pulse, and one of the at
least two output enable signals with each other and to
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thus generate scan signals. The scan driver further com-
prises at least one inverter connected between the NOR
gates and the emission control signals lines. The scan
driver further comprises at least one inverter and buffer
connected between the NAND gates and the scan lines.
D flip-flops driven at the rising edge of the clock signal
and D flip-flops driven at the falling edge of the clock
signal are alternately arranged in the shift register. The
output enable signals input to the NAND gates have high-
er frequency than the frequency of the clock signal. The
period of the output enable signal is 1/2 of the period of
the clock signal.

According to a second aspect of the present invention,
an organic light emitting display comprises a pixel unit
having at least two scan lines, at least two emission con-
trol signal lines, and at least two pixels connected to at
leasttwo data lines, a data driver for applying data signals
to the data lines, and a specific scan driver. In other
words, the organic light emitting diode display comprises:
a pixel unit comprising a plurality of pixels connected to
a plurality of scan lines, a plurality of emission control
signal lines, and a plurality of data lines; a data driver
configured to apply data signals to the data lines; and a
scan driver comprising: a shift register receiving a plu-
rality of start pulses in one frame and being configured
to sequentially shift the start pulses in response to a clock
signal and to thereby generate a plurality of sampling
pulses; and a plurality of signal generators configured to
combine the sampling pulses and a plurality of output
enable signals to supply scan signals to scan lines, the
signal generators also configured to combine the sam-
pling pulses output from the shift register so as to supply
a plurality of emission control signals to emission control
signals lines in one frame.

[0025] According to a third aspect of the present in-
vention, a method of driving an organic light emitting dis-
play comprises generating at least two sampling pulses
using at least two start pulses supplied in response to a
clock signal in one frame, inverting the sampling pulses
using inverters, combining one of the at least two output
enable signals supplied from the outside, the sampling
pulses, and the inverted sampling pulses with each other
to generate scan signals, and combining the at least two
sampling pulses with each other to generate at least two
emission control signals supplied to emission control sig-
nal lines in one frame.

[0026] In one embodiment, the at least two output en-
able signals are preferably supplied not to overlap each
other. Generating the scan signals preferably comprises
performing a NAND operation on a kth (k is a natural
number) sampling pulse, an inverted k+1th sampling
pulse, and one of the at least two output enable signals.
Generating the scan signals preferably further comprises
performing the NAND operation to invert the generated
signal at least once. Generating the emission control sig-
nals preferably comprises performing a NOR operation
on a k-1th (k is an integer) sampling pulse (or start pulse)
and the kth sampling pulse. Generating the emission con-
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trol signals preferably further comprises the step of in-
verting the signal generated by performing the NOR op-
eration at least once. The output enable signals have
preferably a higher frequency than the frequency of the
clock signal. The period of the output enable signals is
preferably a fraction of the period of the clock signal. The
period of the output enable signals is preferably 1/2 of
the period of the clock signal.

[0027] According tostillanother aspect of the invention
organic light emitting diode display driver is disclosed,
the organic light emitting diode display driver comprising:
a plurality of organic light emitting diodes arranged in
rows; a plurality of scan lines, each line connected to one
row of the organic light emitting diodes; a plurality of emis-
sion control lines, each emission control line connected
to one row of the organic light emitting diodes; a plurality
of output enable lines; and a scan driver providing scan
and emission control signals, respectively, to the scan
lines and emission control lines, wherein a plurality of
emission control signals are provided to the emission
control lines in one frame.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] These and/or other objects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the preferred
embodiments, taken in conjunction with the accompany-
ing drawings of which:

[0029] FIG. 1 schematically illustrates the structure of
a conventional scan driver;

[0030] FIG. 2 illustrates waveforms that describe a
method of driving the scan driver illustrated in FIG. 1;
[0031] FIG. 3illustrates waveforms that describe scan
signals generated when a start pulse whose width is in-
creased is supplied to the scan driver illustrated in FIG. 1;
[0032] FIG. 4 illustrates an organic light emitting dis-
play according to an embodiment of the present inven-
tion;

[0033] FIG. 5 schematically illustrates a scan driver
according to an embodiment of the present invention;
[0034] FIG. 6illustrates the structure of the scan driver
illustrated in FIG. 5; and

[0035] FIG. 7 illustrates waveforms that describe a
method of driving the scan driver illustrated in FIG. 6.

DETAILED DESCRIPTION OF CERTAIN INVENTIVE
EMBODIMENTS

[0036] Hereinafter, preferred embodiments of the
present invention will be described with reference to the
attached drawings, that is, FIGs. 4 to 7.

[0037] FIG.4 illustrates the structure of an organic light
emitting display according to an embodiment of the
present invention.

[0038] Referring to FIG. 4, the organic light emitting
display according to the embodiment of the present in-
vention includes an image display unit 130 having pixels
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140 formed in the regions partitioned by scan lines S1 to
Sn and data lines D 1 to Dm, a scan driver 110 for driving
the scan lines S 1 to Sn, a data driver 120 for driving the
data lines D1 to Dm, and a timing controller 150 for con-
trolling the scan driver 110 and the data driver 120.
[0039] The scan driver 110 receives scan driving con-
trol signals SCS from the timing controller 150 to generate
the scan signals. The generated scan signals are se-
quentially supplied to the scan lines S2 to Sn. The scan
driver 110 also generates emission control signals in re-
sponse to the scan driving control signals SCS. The gen-
erated emission control signals are supplied to emission
control signal lines EM 1 to EMn. Here, the scan driver
110 freely sets the width of the emission control signals
to control the emission time of the pixels 140. The scan
driver 110 supplies the plurality of emission control sig-
nals to the emission control lines E, respectively, in one
frame, which will be described hereinafter.

[0040] The data driver 120 receives data driving con-
trol signals DCS from the timing controller 150 to gener-
ate the data signals. The generated data signals are sup-
plied to the data lines D1 to Dm in synchronization with
the scan signal.

[0041] The timing controller 150 generates the scan
driving control signals SCS and the data driving control
signals DCS in response to synchronizing signals sup-
plied from the outside. The scan driving control signals
SCS generated by the timing controller 150 are supplied
to the scan driver 110 and the data driving control signals
DCS generated by the timing controller 150 are supplied
to the data driver 120. The timing controller 150 supplies
data Data received from the outside to the data driver
120.

[0042] Theimage display unit 130 receives a first pow-
er source ELVDD and a second power source ELVSS
from the outside to supply the first and second power
sources ELVDD and ELVSS to the pixels 140. The pixels
140 that received the first and second power sources
ELVDD and ELVSS generate light components corre-
sponding to the data signals. Here, the emission time of
the pixels 140 is controlled by the emission control sig-
nals.

[0043] FIG. 5 schematically illustrates the scan driver
110 according to an embodiment of the presentinvention.
[0044] Referring to FIG. 5, according to the embodi-
ment of the present invention, a plurality of output enable
signals OE are applied to the scan driver. For conven-
ience sake, FIG. 5 illustrates the scan driver when two
output enable signals OE are applied.

[0045] FIG. 6illustrates the structure of the scan driver
illustrated in FIG. 5.

[0046] Referring to FIG. 6, the scan driver 110 accord-
ing to the embodiment of the present invention includes
a shift register 162 and two signal generators 165 and
166. The scan driver 110 includes a number of signal
generators equal to the number of output enable signals
OE applied thereto. Here, the signal generator that re-
ceives the first output enable signal OE1 is referred to
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as the first signal generator 165 and the signal generator
that receives the second output enable signal OE2 is
referred to as the second signal generator 166. The first
and second output enable signals OE1 and OE2 are se-
quentially applied so that the periods in which the first
and second output enable signals OE1 and OE2 are sup-
plied do not overlap.

[0047] The shift register 162 sequentially shifts the
start pulse SP, which is externally supplied, to generate
sampling pulses. The first signal generator 165 combines
the sampling pulses (or the start pulse SP) supplied from
the shift register 162 and the first output enable signal
OE1, which is externally supplied, so as to generate the
scan signals and the emission control signals. The sec-
ond signal generator 166 combines the sampling pulses
supplied from the shift register 162 and the second output
enable signal OE2, which is externally supplied, so as to
generate the scan signals and the emission control sig-
nals.

[0048] The shift register 162 includes n (where n is a
natural number) D flip-flops DF 1 to DFn. The shift register
162 sequentially generates sampling pulses using the
start pulse SP supplied from the outside in the same man-
ner as the manner in which the conventional shift register
10 sequentially generates sampling pulses. Here, the
odd D flip-flops DF1, DF3, ... are driven at the rising edge
of the clock signal CLK and the even D flip-flops DF2,
DF4, ... are driven at the falling edge of the clock signal
CLK.

[0049] According to aspects of the present invention,
the D flip-flops DF1, DF3, ... driven at the rising edge of
the clock signal CLK and the D flip-flops DF2, DF4, ...
driven at the falling edge of the clock signal CLK are
alternately arranged in the shift register 162. In another
embodiment, and according to aspects of the present
invention, the odd D flip-flops DF 1, DF3, ... may be driven
at the falling edge of the clock signal CLK and the even
D flip-flops DF2, DF4, ... may be driven at the rising edge
of the clock signal CLK.

[0050] Thefirst and second signal generators 165 and
166 include a plurality of logic gates. The two signal gen-
erators 165 and 166 include a NOR gate NORKk provided
between a k" (where k is a natural number equal to or
smaller than n; k<n) D flip-flop DFk and a kth emission
control signal line EMk. They also include at least one
inverter IN connected between the kth NOR gate NORk
and the kth emission control signal line EMK, in order to
generate the emission control signals in the same man-
ner as the signal generator 20 of the conventional scan
driver generates these signals.

[0051] The difference between the scan driver accord-
ing to the embodiment of the present invention and the
conventional scan driver lies in signals input to the NAND
gates of the signal generators 165 and 166. In a conven-
tional signal generator, the kth NAND gate NANDK is driv-
en by the output enable signal OE, the sampling pulse
of the kth D flip-flop DFk, and the sampling pulse of the
k-1th D flip-flop DFk-1. On the other hand, in a signal
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generator according to the embodiment of the present
invention, the k! NAND gate NANDK is driven by one of
the output enable signals OE, e.g., OE1 and OE2, the
sampling pulse of the kth D flip-flop DFk, and the sampling
pulse of an inverted k+1th D flip-flop DFk+1.

[0052] To be specific, the first signal generator 165 ac-
cording to the above embodiment includes the NAND
gate NANDK, provided between the kth D flip-flop DFk
and the kth scan line Sk, and at least one inverter IN and
buffer BU, connected between the NAND gate NANDk
and the kth scan line Sk. The kth NAND gate NANDk
operates a NAND operation on the sampling pulse of the
kth D flip-flop DFk, the first output enable signal OE1, and
the sampling pulse obtained by inverting the sampling
pulse of a k+1th NAND gate identified as NANDKk+1.
[0053] The second signal generator 166 includes the
NAND gate NANDK, provided between the kth D flip-flop
DFk and the kth scan line Sk, and at least one inverter
IN and buffer BU, connected between the NAND gate
NANDK and the k" scan line Sk. The k" NAND gate
NANDk performs a NAND operation on the sampling
pulse of the kth D flip-flop DFk, the second output enable
signal OE2, and the sampling pulse obtained by inverting
the sampling pulse of the k+1th NAND gate NANDK+1.
As described above, according to the embodiment of the
present invention, itis possible to freely control the width
of the emission control signals. The scan driver 110, ac-
cording to the embodiment of the present invention,
which receives the two output enable signals OE1 to OE2
receives the start pulse SP twice in one frame. That is,
the scan driver 110 receives a number of start pulses SP
equal to the number of received output enable signals
OE in one frame. Here, the output enable signal OE is
applied twice in order to prevent two scan signals from
being generated in one frame, which will be described in
detail in FIG. 7.

[0054] FIG. 7 illustrates a method of driving the scan
driver illustrated in FIG. 6.

[0055] Referring to FIG. 7, the clock signal CLK and
the first and second output enable signals OE1 and OE2
are sequentially supplied externally to the scan driver
110. Here, the period of the first and second output en-
able signals OE1 and OE2 s 1/2 of the period of the clock
signal CLK. The high level voltage of the two output en-
able signals OE1 and OE2 overlaps the high level voltage
of the clock signal CLK.

[0056] The clock signal CLK is supplied to the shift
register 112, thefirst output enable signal OE1 is supplied
to the first signal generator 165, and the second output
enable signal OE2 is supplied to the second signal gen-
erator 166. First and second start pulses SP1 and SP2
are sequentially supplied externally to the shift register
162 and the first signal generator 165 in one frame. The
first signal generator 165 receives the first output enable
signal OE1 to generate the scan signals SS and first and
second emission control signals EMI1 and EMI2. The
second signal generator 166 receives the second output
enable signal OE2 to generate the scan signals SS and
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the first and second emission control signals EM11 and
EMI2. Here, when the two output enable signals OE1
and OE2 are supplied to the first and second signal gen-
erators 165 and 166, the two start pulses SP1 and SP2
are supplied to the scan driver 110 in one frame.
[0057] The first start pulse SP1 is supplied to the first
D flip-flop DF 1 and the first NOR gate NOR1. The first D
flip-flop DF 1 that received the first start pulse SP1 is driv-
en at the rising edge of the clock signal CLK to generate
the first sampling pulse SA1. The first sampling pulse
SA1 is supplied to the first NOR gate NOR1, the first
NAND gate NAND1, the second D flip-flop DF2, and the
second NOR gate NOR2.

[0058] The first NOR gate NOR1 performs a NOR op-
eration on the received first start pulse SP1 and first sam-
pling pulse SA1 to generate the first emission control
signal EMI1. Here, the width of the emission control signal
EMI is equal to or larger than the width of the first start
pulse SP1.

[0059] The second D flip-flop DF2 that received the
first sampling pulse SA1 is driven at the falling edge of
the clock signal CLK to generate the second sampling
pulse SA2. The second sampling pulse SA2 is input to
the first NAND gate NAND1, the second NOR gate
NOR2, the second NAND gate NAND2, the third D flip-
flop DF3, and the third NOR gate NORS3.

[0060] The first NAND gate NAND1 performs a NAND
operation on the first sampling pulse SA1, the first output
enable signal OE1, and the inverted second sampling
pulse SA2 supplied via an inverter IN3. The first NAND
gate NAND1 outputs a low level voltage when the first
sampling pulse SA1, the first output enable signal OE1,
and the inverted second sampling pulse SA2 are all re-
ceived having a high level voltage, and outputs a high
level voltage in the other cases. The first NAND gate
NAND 1 outputs a low level voltage by the period in which
thefirst output enable signal OE1 has a high level voltage.
At this time, the inverted second sampling pulse SA2 is
supplied to the first NAND gate NAND1 so that the width
of the low level voltage output from the first NAND gate
NAND1 is equal to the period in which the first output
enable signal OE1 has a high level voltage. That period
is half of a period of the first output enable signal OE1,
regardless of the width of the emission control signal EMI
(or the start pulse SP). The low level voltage output from
the first NAND gate NAND 1 is supplied to the first scan
line S1 via at least one inverter IN2 and buffer BU1, and
the first scan line S1 supplies the low level voltage sup-
plied thereto to the pixels 140 as the scan signal SS.
[0061] According to the embodiment of the presentin-
vention, the above processes are repeated so that the
scan driver 110 generates the scan signals SS and the
emission control signals EMI. The NAND gates NAND
that receive the second output enable signal OE2 com-
bine the second output enable signal OE2 and at least
two sampling pulses SA with each other to generate the
scan signals SS.

[0062] On the other hand, when the second start pulse
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SP2 is supplied, the first NOR gate NOR1 performs a
NOR operation on the second start pulse SP2 and the
sampling pulse SA generated by the first D flip-flop to
generate the second emission control signal EMI2. That
is, according to the above embodiment, the two emission
control signals EMI are supplied to the emission control
signal lines EM1 to EMn in one frame 1F.

[0063] In this case, since the first output enable signal
OE1 is not supplied, another scan signal SS is not gen-
erated by the first NAND gate NAND1. That is, according
to the embodiment of the present invention, although the
two start pulses SP1 and SP2 are applied in one frame
1F, only one scan signal SS is generated.

[0064] The reason why the plurality of output enable
signals OE are applied will now be described in detail.
Let us assume that the plurality of start pulses SP are
applied in one frame 1F in order to generate the plurality
of emission control signals EMI in a state where one out-
put enable signal OE is applied. For example, when the
start pulse SP is applied twice in one frame 1F, the two
sampling pulses SA are generated. In this case, the sig-
nal generator receives the two sampling pulses SA and
output enable signals OE to generate the two scan sig-
nals SS. That is, the two scan signals SS are supplied
to the scan lines S1 to Sn in one frame 1F. However, to
prevent the two scan signals SS from being supplied to
the scanlines S1to Sninone frame 1F, the output enable
signals OE (there are as many of these as there are emis-
sion control signals EMI which are supplied to the emis-
sion control signal lines EM1 to EMn) are sequentially
supplied in one frame so that they do not overlap one
another.

[0065] According to the embodiment of the present in-
vention, the emission control signals EMI applied in one
frame 1F are divided at least twice to be applied, and the
width of the emission control signals is freely controlled
so that it is possible to change brightness without gen-
erating flicker on a screen. Also, according to the above
embodiment, it is possible to supply stable scan signals
SS to the scan lines S1 to Sn regardless of the width of
the start pulse SP and the number of times where the
start pulse SP is applied in one frame 1F.

[0066] While the above detailed description has
shown, described, and pointed out novel features of the
invention as applied to various embodiments, it will be
understood that various omissions, substitutions, and
changes in the form and details of the device or process
illustrated may be made by those skilled in the art without
departing from the scope of the invention. The scope of
the invention is indicated by the appended claims rather
than by the foregoing description. All changes which
come within the meaning and range of equivalency of
the claims are to be embraced within their scope.
[0067] As described above, in various embodiments,
itis possible to freely set the width of the emission control
signals and to supply at least two emission control signals
tothe emission control signal lines in one frame according
to the scan driver, the organic light emitting display using
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the same, and the method of driving the organic light
emitting display. Therefore, it is possible to change the
brightness of the display without generating a flicker.

Claims

1. Anorganic light emitting diode display driver includ-
ing an emission driver, comprising:

a shift register arranged to receive a plurality of
start pulses in one frame and being configured
to sequentially shift the start pulses in response
to a clock signal and to thereby generate a plu-
rality of sampling pulses; and

a plurality of signal generators configured to
combine the sampling pulses and a plurality of
output enable signals to supply scan signals to
scan lines, the signal generators also configured
to combine the sampling pulses output from the
shift register so as to supply a plurality of emis-
sion control signals to emission control signals
lines in one frame.

2. The organic light emitting diode display driver of
claim 1,
wherein the signal generators are arranged to re-
ceive the same number of output enable signals as
the number of start pulses supplied to the scan driver
in one frame, and
wherein the number of emission control signals gen-
erated by the signal generators in one frame is equal
to the number of output enable signals.

3. The organic light emitting diode display driver of
claim 1, wherein each of the signal generators are
arranged to receive a different output enable signal.

4. The organic light emitting diode display driver of
claim 3, wherein the signal generators are arranged
such that the enabling parts of the output enable sig-
nals do not overlap with each other.

5. The organic light emitting diode display driver ac-
cording to at least one of the preceding claims ,
wherein the signal generators comprise:

a plurality of combinational logic configured to
combine the sampling pulses with each other
and to thereby generate the emission control
signals;

aninverter receiving one of the sampling pulses;
and

a plurality of combinational logic configured to
combine the sampling pulses generated by the
shift register, the inverted sampling pulse, and
one of the output enable signals with each other
and to thereby generate scan signals.
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6. The organic light emitting diode display driver of
claim 5, further comprising at least one inverter con-
nected between the combinational logic and the
emission control signals lines and/or at least one in-
verter and at least one buffer connected between
the combinational logic and the scan lines.

7. The organic light emitting diode display driver ac-
cording to at least one of the preceding claims,
wherein the shift register comprises a plurality of D
flip-flops driven at the rising edge of the clock signal
and a plurality of D flip-flops driven at the falling edge
of the clock signal.

8. The organic light emitting diode display driver of
claim 5, wherein the output enable signals to be input
to the combinational logic have a higher frequency
than the frequency of the clock signal.

9. The organic light emitting diode display driver of
claim 8, wherein the period of the output enable sig-
nal is 1/2 of the period of the clock signal.

10. An organic light emitting diode display comprising:

a pixel unit comprising a plurality of pixels con-
nected to a plurality of scan lines, a plurality of
emission control signal lines, and a plurality of
data lines;

a data driver configured to apply data signals to
the data lines; and

a scan driver comprising:

a shift register receiving a plurality of start
pulses in one frame and being configured
to sequentially shift the start pulses in re-
sponse to a clock signal and to thereby gen-
erate a plurality of sampling pulses; and

a plurality of signal generators configured
to combine the sampling pulses and a plu-
rality of output enable signals to supply scan
signals to scan lines, the signal generators
also configured to combine the sampling
pulses output from the shift register so as
to supply a plurality of emission control sig-
nals to emission control signals lines in one
frame.

11. A method of driving an organic light emitting display,
the method comprising:

generating a plurality of sampling pulses via a
plurality of start pulses supplied in response to
a clock signal in one frame;

inverting the sampling pulses;

combining one of the output enable signals sup-
plied, the sampling pulses, and the inverted
sampling pulses with each other to generate
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13.

14.

15.

16.

17.

18.

scan signals; and
combining the sampling pulses with each other
to generate a plurality of emission control signals
in the one frame.

The method of claim 11, wherein the output enable
signals are supplied such that the enabling part of
the signals do not overlap.

The method of claim 11 or 12, wherein the generating
of scan signals comprises generating a kth sampling
pulse, an inverted k+1th sampling pulse, and one of
the output enable signals.

The method of claim 13, wherein the generating of
scan signals further comprises inverting a signal at
least once.

The method according to at least one of the claims
11-14, wherein the step of generating the emission
control signals comprises performing a combination-
al logic operation on a k-1th sampling pulse and the
kth sampling pulse, wherein k is an integer.

The method of claim 15, wherein the generating of
emission control signals further comprises inverting
the signal generated by performing the NOR opera-
tion at least once.

The method of claim 13, wherein the output enable
signals have higher frequency than the frequency of
the clock signal.

The method of claim 17, wherein the period of the
output enable signals is a fraction of the period of
the clock signal.
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