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SCAN DRIVER AND ORGANIC LIGHT
EMITTING DISPLAY DEVICE HAVING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2005-0070395, filed Aug.
1, 2005, in the Korean Intellectual Property Office, the entire
content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a scan driver for an organic
light emitting display device (OLED) and, more particularly,
to a scan driver that includes transistors of the same conduc-
tivity type.

2. Description of the Related Art

A scan driver supplies a scan signal to an active matrix
(AM) organic light emitting display device (OLED). As the
scan signal is supplied, a pixel of the OLED is selected, and a
data signal is applied to the selected pixel. The pixel to which
the data signal is applied stores the data signal and performs
an emission operation in response to the stored data signal.

The scan driver is formed on a crystalline silicon substrate
through a semiconductor fabricating process. The scan driver
formed on the crystalline silicon substrate is electrically
coupled to the pixels.

In recent years, a System On Panel (SOP) technique of
forming the scan driver on an organic substrate on which an
OLED is also formed has been utilized. Conductivity type of
transistors of the scan driver may be the same as the conduc-
tivity type of transistors of the pixel so that the scan driver can
be formed on the same substrate as the OLED. However, a
complicated circuit for the scan driver having transistors of
the same conductivity type as the transistors of the pixel does
not yield satisfactory characteristics and requires a compli-
cated fabricating process.

Therefore, there is a need for a simple circuit for the scan
driver having transistors of the same conductivity type as the
transistors of the pixel.

SUMMARY OF THE INVENTION

The present invention, therefore, provides a scan driver for
an organic light emitting display device (OLED), which
includes transistors of the same conductivity type as the tran-
sistors used in the pixels of the OLED and an OLED including
the embodiments of the scan driver as well as a method for
driving a scan driver to produce images on an OLED.

In an exemplary embodiment of the present invention, a
scan driver includes a first sampler for sampling an input
signal in synchronization with an inverted clock signal, a
second sampler for sampling an output signal of the first
sample in synchronization with a clock signal, a third sampler
for sampling an output signal of the second sampler in syn-
chronization with the inverted clock signal, an OR gate for
performing a logical OR operation on the output signals of the
first and second samplers and generating a first scan signal,
and a NAND gate for performing a NAND operation on the
output signal of the second sampler and an output signal of the
third sampler and generating a second scan signal.

Inanother exemplary embodiment of the present invention,
a scan driver includes a first sampler for sampling a start
signal in synchronization with a first clock signal, a second
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sampler for sampling an output signal of the first sampler in
synchronization with a second clock signal that is an inverted
signal of the first clock signal, a third sampler for sampling an
output signal of the second sampler in synchronization with
the first clock signal, an OR gate for performing a logical OR
operation on an input signal and the output signal of the
second sampler and generating an odd scan signal, and a
NAND gate for performing a NAND operation on an input
signal and an output signal of the third sampler and generating
an even scan signal, wherein transistors of the first sampler,
the second sampler, the third sampler, the OR gate, and the
NAND gate have the same conductivity type.

In another exemplary embodiment, an OLED is provided
that includes a display region having pixels for displaying an
image, a data driver coupled to the display region by data lines
and is used for transmitting data signals to the pixels to
display the image, a scan driver coupled to the display region
by scan lines and is used for transmitting scan signals to the
pixels to display the image. The scan driver used in the OLED
includes a first sampler for sampling an input signal in syn-
chronization with an inverted clock signal, a second sampler
for sampling an output signal of the first sampler in synchro-
nization with a clock signal, a third sampler for sampling an
output signal of the second sampler in synchronization with
the inverted clock signal,an OR gate for performing a logical
OR operation on the output signal of the first sampler and the
output signal of the second sampler to generate a first scan
signal, and a NAND gate for performing a NAND operation
on the output signal of the second sampler and an output
signal of the third sampler to generate a second scan signal.
The first scan signal and the second scan signal are provided
to the display region to select the pixels for displaying the
image.

Another embodiment of the invention presents a method
for generating scan signals for input to scan electrodes of an
OLED and for driving pixels included in the OLED to pro-
duce an image. The method includes receiving three input
signals including a clock signal, an inverted clock signal, and
astart signal, sampling the start signal using a first cycle of the
inverted clock signal to generate a first sampled signal, invert-
ing the first sampled signal to generate a first inverted sampled
signal, sampling the first inverted sampled signal using a first
cycle of the clock signal to generate a second sampled signal,
inverting the second sampled signal to generate a second
inverted sampled signal, generating a first scan signal by
performing a logical OR operation on the first inverted
sampled signal and the second inverted sampled signal, sam-
pling the second inverted sampled signal using a second cycle
ofthe inverted clock signal to generate a third sampled signal,
inverting the third sampled signal to generate a third inverted
sampled signal, and generating a second scan signal by per-
forming a logical NAND operation on the second inverted
sampled signal and the third inverted sampled signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will
be described in reference to certain exemplary embodiments
thereof with reference to the attached drawings in which:

FIG. 1 is a block diagram of a scan driver for an organic
light emitting display device (OLED) according to an exem-
plary embodiment of the present invention;

FIG. 2 is a circuit diagram of samplers shown in FIG. 1;

FIG. 3 is a circuit diagram of an inverter shown in FI1G. 2;

FIG. 4 is a circuit diagram of an OR gate shown in FIG. 1;

FIG. 5 is a circuit diagram of a NAND gate shown in FIG.
1; and
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FIG. 6 is a timing diagram illustrating the operation of the
scan driver shown in FIG. 1.

FIG. 7 is an OLED according to the embodiments of the
present invention.

DETAILED DESCRIPTION

The present invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are shown.

FIG. 1 is a block diagram of a scan driver for an organic
light emitting display device (OLED) according to an exem-
plary embodiment of the present invention.

Referring to FIG. 1, the scan driver includes: samplers 100,
120, 140, and 160; and OR gates 110 and 150 and a NAND
gate 130, each of which performs a logical operation on
output signals of adjacent samplers.

The first sampler 100 receives a start signal IN and an
inverted clock signal /CLK. The first sampler 100 samples the
start signal IN on a falling edge of the inverted clock
signal /CLK, inverts the sampled signal, and generates an
output signal OUT1. The output signal OUT1 of the first
sampler 100 is applied to the first OR gate 110 and to the
second sampler 120.

The second sampler 120 receives the output signal OUT1
of the first sampler 100. Also, the second sampler 120
receives a clock signal CLK. The second sampler 120
samples the received signal OUT1 on a falling edge of the
clock signal CLK, inverts the sampled signal, and generates
an output signal OUT2. The output signal OUT2 of the sec-
ond sampler 120 is applied to the first OR gate 110, the first
NAND gate 130, and the third sampler 140.

The first OR gate 110 performs a logical OR operation on
the output signals OUT1 and OUT2 and generates a first scan
signal SCAN[1].

The third sampler 140 receives the output signal OUT2 of
the second sampler 120. Also, the inverted clock signal /CLK
is applied to the third sampler 140. The third sampler 140
samples the output signal OUT2 on the falling edge of the
inverted clock signal /CLK, inverts the sampled signal, and
generates an output signal OUT3. The output signal OUT3 of
the third sampler 140 is applied to the first NAND gate 130,
the second OR gate 150, and the fourth sampler 160.

The first NAND gate 130 receives the output signals OUT?2
and OUT3, performs a NAND operation on the received
signals, and generates a second scan signal SCAN][2].

The fourth sampler 160 receives the output signal OUT3 of
the third sampler 140. Also, the clock signal CLK is applied to
the fourth sampler 160. The fourth sampler 160 samples the
output signal OUT3 on the falling edge of the clock signal
CLK, inverts the sampled signal, and generates an output
signal OUT4. The output signal OUT4 of the fourth sampler
160 is applied to the second OR gate 150, a second NAND
gate (not shown), and a fifth sampler (not shown).

The second OR gate 150 receives the output signals OUT3
and OUTY, performs a logical OR operation on the received
signals, and generates a third scan signal SCAN][3].

That is, the first OR gate 110 performs a logical OR opera-
tion on the output and input signals of the second sampler
120, that are OUT2 and OUT1 respectively. The first NAND
gate 130 performs aNAND operation on the input and output
signals of the third sampler 140, that are OUT2 and OUT3
respectively. Also, the OR gate 150 performs a logical OR
operation on the output and input signals of the fourth sampler
160, that are OUT4 and OUT3 respectively. In summary, an
OR gate, which generates an odd scan signal, performs a
logical OR operation on input and output signals of an even
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sampler and generates an odd scan signal. Also, a NAND
gate, which generates an even scan signal, performs a NAND
operation on input and output signals of an odd sampler and
generates an even scan signal. For example, OR gates 110 or
150 which generate the odd scan signals SCAN[1] or SCAN
[3], perform a logical OR operation on input and output
signals of the second sampler 120 or the fourth sampler 160,
both even samplers, to generates the odd scan signals. Also,
the NAND gate 130, which generates the even scan signal
SCAN]2], performs a NAND operation on input and output
signals of the third sampler 140, an odd sampler, to generates
the even scan signal.

FIG. 2 is a circuit diagram of the samplers shown in FIG. 1.

Referring to FIG. 2, each of the samplers 100, 120, 140,
and 160 includes a transistor and an inverter coupled to the
transistor.

For example, the first sampler 100 includes a transistor Q1,
which receives a start signal IN, and a first inverter 105, which
is coupled to the transistor Q1. Also, an inverted clock
signal /CLK is applied to a gate terminal of the transistor Q1.
The transistor Q1 is turned on/off in response to the inverted
clock signal /CLK. Since the transistor Q1 of the first sampler
100 transmits the start signal IN to the first inverter 105 in
response to the inverted clock signal /CLK, or a clock signal
CLK (in the case of some other samplers), a transmission gate
may be used instead of the transistor Q1. Although it is
illustrated in FIG. 2 that the transistors are PMOS transistors,
the transistors may be NMOS transistors.

Because the exemplary transistor Q1 is shown as a PMOS
transistor, it is turned on during a low-level period of the
inverted clock signal /CLK to permit the start signal IN to be
transmitted to the first inverter 105. Since the transistor Q1 is
turned on during a low-level period of the inverted clock
signal /CLK, it samples the start signal IN on a falling edge of
the inverted clock signal /CLK. The first inverter 105 inverts
the sampled signal and generates an output signal OUT1. The
output signal OUT1 becomes an input signal for the second
sampler 120.

The second sampler 120 has the same construction as the
first sampler 100. But, the input signal to the second sampler
120 is the output signal OUT1 of the first sampler 100, and a
transistor Q2 is turned on/off in response to the clock signal
CLK. The transistor Q2 samples the output signal OUT1
during a low-level period of the clock signal CLK, and a
second inverter 125 inverts the sampled signal and generates
the output signal OUT2.

The third and fourth samplers 140 and 160 have the same
configuration with the first sampler 100. But, the third sam-
pler 140 receives the output signal OUT2 of the second sam-
pler 120, samples the output signal OUT?2 in response to the
inverted clock signal /CLK which controls on and off opera-
tions of a transistor Q3, inverts the sampled signal via a third
inverter 145, and generates the output signal OUT3. Also, the
fourth sampler 160 includes a transistor Q4 and a fourth
inverter 165. The clock signal CLK is applied to a gate ter-
minal of the transistor Q4, and the transistor Q4 samples the
output signal OUT3 of the third sampler 140 on a falling edge
of the clock signal CLK. The fourth inverter 165 inverts the
sampled signal and generates the output signal OUT4. Each
of the inverters 105, 125, 145, and 165 may be replaced by a
latch.

InFIG. 2, it can be seen that the inverted clock signal /CLK
is applied to the odd samplers, and the clock signal CLK is
applied to the even samplers. In a different embodiment, the
clock signal CLK may be applied to the odd samplers, the
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inverted clock signal /CLK may be applied to the even sam-
plers, and the transistors Q1, Q2, Q3, and Q4 may be NMOS
transistors.

FIG. 3 is a circuit diagram of any one of the inverters 105,
125, 145, 165 shown in FIG. 2.

Referring to FIG. 3, the inverter includes three transistors
31, Q32, and Q33. The transistor Q31 is coupled between a
positive power supply rail Vpos and an output terminal of the
inverter OUT, . Also, an input signal IN,  of the inverter is
applied to a gate terminal of the transistor Q31.

The transistor Q32 is coupled between a negative power
supply rail Vneg and a gate terminal of the transistor Q33.
Since a gate terminal of the transistor Q32 is coupled to the
negative power supply rail Vneg, the transistor Q32 is diode-
connected. The transistor Q33 is coupled between the output
terminal OUT,  ofthe inverter and the negative power supply
rail Vneg. The gate terminal of the transistor Q33 is coupled
to the transistor Q32.

In the exemplary embodiment shown, the transistors Q31,
Q32, and Q33 are shown as PMOS transistors. Therefore,
when the input signal IN,,, of the inverter is at a low level, the
transistor Q31 is turned on. Also, the diode-connected tran-
sistor Q32 and the transistor Q33 are turned on. A channel
width to channel length ratio W/L of the transistor Q31 may
be larger than a channel width to length ratio of the transistor
Q33. Due to the turned-on transistor Q31, an output signal
OUT,,, remains at a high level. Also, the transistor Q33 oper-
ates as an active load.

When the input signal IN,,, of the inverter is at a high level,
the transistor Q31 is turned off. However, the transistor Q33
remains on due to the diode-connected transistor Q32, thus
the output signal OUT,,,, changes to a low level.

The inverters shown in FIG. 2 may have various different
constructions and is not restricted to the above exemplary
embodiment.

FIG. 4 1s a circuit diagram of any one of the OR gates 110,
150 shown in FIG. 1.

Referring to F1G. 4, a transistor Q41 is coupled to a positive
power supply rail Vpos and a first node N1. A first input signal
IN,,, of the OR gate is applied to a gate terminal of the
transistor Q41. A transistor Q42 is coupled between the first
node N1 and a second node N2. A second input signal IN_,
of the OR gate is applied to a gate terminal of the transistor
Q42

Transistors Q43 and Q44 operate as active loads of the
transistors Q41 and Q42. The transistor Q43 is coupled
between a negative power supply rail Vneg and a gate termi-
nal of the transistor Q44. A gate terminal of the transistor Q43
1s also coupled to the negative power supply rail Vneg, so that
the transistor Q43 is diode-connected. The transistor Q44 is
coupled between the second node N2 and the negative power
supply rail Vneg. The gate terminal of the transistor Q44 is
coupled to the diode-connected transistor Q43.

A transistor Q45 is coupled between the positive power
supply rail Vpos and an output terminal OUT,, of the OR
gate. A gate terminal of the transistor Q45 is coupled to the
second node N2.

Transistors Q46 and Q47 operate as active loads of the
transistor Q45. The transistor Q46 is coupled between the
negative power supply rail Vneg and a gate terminal of the
transistor Q47. A gate terminal of the transistor Q46 is also
coupled to the negative power supply rail Vneg, so that the
transistor Q46 is diode-connected. The transistor Q47 is
coupled between the output terminal of the OR gate and the
negative power supply rail Vneg. The gate terminal of the
transistor Q47 is coupled to the diode-connected transistor
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The transistors Q41, Q42, Q43, and Q44 operate as NOR
gates. In particular, the transistors Q43 and Q44 operate as
active loads of the NOR gate. Also, the transistors Q45, Q46,
and Q47 operate as inverters. In particular, the transistors Q46
and Q47 operate as active loads of the inverter. The NOR
gates and the inverters together yield the OR gates 110, 150.

In the exemplary embodiment shown, when at least one of
the two input signals IN_,, and IN_, is at a high level, elec-
trical connection between the positive power supply rail Vpos
and the second node N2 is cut off. As the transistor Q44
operates as the active load, the second node N2 is at a low
level. The transistor Q45 is turned on in response to the
low-level signal of the node N2, thus an output signal OUT
goes to a high level.

When both the input signals IN,, and IN_,, are at a low
level, the positive power supply rail Vpos is electrically
coupled to the second node N2, and a high-level signal is
applied to the second node N2. The transistor Q45 is turned
off in response to the high-level signal of the node N2.
Accordingly, as the transistor Q47 operates as the active load,
the output signal OUT_ goes to a low level.

In summary, if one or both inputs are high, the output will
be high and if both inputs are low, the output is low. As a
result, the circuit shown in FIG. 4 performs a logical OR
operation in the above-described manner.

FIG. 5 is a circuit diagram of the NAND gate 130 shown in
FIG. 1.

Referring to FIG. 5, the NAND gate circuit includes first
and second switching units 200 and 220, an active load 260,
and an active load selection unit 240. In other embodiments,
the NAND gate may further include a capacitor C.

The first switching unit 200 is coupled between a positive
power supply rail Vpos and a firstnode ND1. The first switch-
ing unit 200 includes two transistors Q51 and Q52, which are
coupled opposite to each other. That is, two electrodes of the
transistor Q51 are coupled to two electrodes of the transistor
QQ52. Also, aninput signal IN, . ., is applied to a gate terminal
of the transistor Q51, and an input signal IN, . ,» is applied to
a gate terminal of the transistor Q52.

The second switching unit 220 is coupled between the first
nodeND1 and asecond node ND2. The second switching unit
220 includes two transistors Q53 and Q54, which are coupled
opposite to each other. That s, two electrodes of the transistor
Q53 are coupled to two electrodes of the transistor Q54. Also,
an input signal IN_ ., is applied to a gate terminal of the
transistor Q53, and an input signal IN, ., is applied to a gate
terminal of the transistor Q54.

The active load selection unit 240 is coupled between the
second node ND?2 and a negative power supply rail Vneg and
includes two transistors Q55 and Q56. The transistor Q55 is
coupled between the second node ND2 and the transistor Q56
and is turned on/off in response to an inverted input signal /
IN,,,..1- The transistor Q56 is coupled between the transistor
Q55 and the negative power supply rail Vneg. An inverted
input signal /IN,, .., .» 1s applied to a gate terminal of the tran-
sistor Q56, and the transistor Q56 is turned on/off in response
to the inverted input signal /IN,,, .

The active load 260 includes a transistor Q57 coupled
between the first node ND1 and the negative power supply rail
Vneg. A signal of the second node ND2 is applied to a gate
terminal of the transistor Q57.

The capacitor C is coupled between the first node ND1 and
the second node ND2. The capacitor C is used to maintain an
output signal OUT, . , of the first node ND1 at a certain level
for a predetermined period.

When at least one of the two input signals IN, .. and
IN,, ...z 18 at a low level, the first and second switching units
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200 and 220 are turned on. Accordingly, the first and second
nodes ND1 and ND2 are at a high level because they are
connected to the positive power supply rail Vpos. Also, at
least one of the transistors Q55 and Q56 of the active load
selection unit 240 is turned off in response to the inverted
input signals /IN, ,, ,, and /IN, ... Accordingly, electrical
connection between the negative power supply rail Vneg and
the second node ND2 is cut off. Because the gate terminal,
coupled to the second ND2, and a source terminal, coupled to
the first node ND1, of the transistor Q57 are substantially at
the same level, the transistor Q57 is turned off. As a result, a
high-level signal is transmitted from the positive power sup-
ply rail Vpos through the first switching unit 200 to the first
node ND1 and cannot pass through the active load 260 that is
turned off. Thus, the output signal OUT, ., goes to or
remains at a high level.

When both the input signals IN, ,,, and IN _, , are at a
high level, the first and second switching units 200 and 220
are turned off. Accordingly, an electrical path from the posi-
tive power supply rail Vpos to the first node ND1 is cut off,
and an electrical path from the first node ND1 to the second
node ND2 is also cut off. Since both the inverted input
signals /IN, __, and/IN,__ ., areatalow level, the active load
selection unit 240 is turned on. That is, an electrical path is
formed between the second node ND2 and the negative power
supply rail Vneg. As the active load selection unit 240 is
turned on, a signal of the second node ND2 is substantially at
the same level as the negative power supply rail Vneg. Also,
the transistor Q57 of the active load 260 is turned on in
response to the signal level of the second node ND2, thus the
output signal QUT, ., goes to or remains at a low level.

Although the positive power supply rails Vpos and the
negative power supply rails Vneg illustrated in the exemplary
embodiments of FIGS. 3, 4, and 5 are the same, power supply
rails for the inverter, power supply rails for the OR gate, and
power supply rails for the NAND gate may be different from
one another in other embodiments. That is, the respective
power supply rails may have different levels and power sup-
plies.

FIG. 6 is a timing diagram illustrating the operation of the
scan driver shown in FIG. 1.

Referring to FIGS. 1 and 6, a start signal IN is sampled on
a falling edge of a first cycle of an inverted clock signal /CLK.
The sampled start signal IN is inverted in the first sampler
100. Since the start signal IN remains at a high level on the
falling edge and during a low-level period of the inverted
clock signal /CLK, an output signal OUT1 of the first sampler
100 remains at alow level for a first cycle of the inverted clock
signal. The output signal OUT1 is applied to the first OR gate
110 and the second sampler 120.

The second sampler 120 samples the signal OUT1 on a
falling edge of a first cycle of a clock signal CLK. The
sampled signal OUT1 is inverted in the second sampler 120.
Since the signal OUT1 remains at a low level on the falling
edge and during a low-level period of the first cycle of the
clock signal CLK, an output signal OUT2 of the second
sampler 120 remains at a high level from the low-level period
ofthe first cycle of the clock signal CLK to a high-level period
ofa second cycle of the clock signal. The output signal OUT2
of the second sampler 120 is applied to the first OR gate 110,
the NAND gate 130, and the third sampler 140.

The third sampler 140 samples the signal OUT?2 on a fall-
ing edge of a second cycle of the inverted clock signal /CLK.
The sampled signal OUT?2 is inverted in the third sampler
140. Since the signal OUT2 remains at a high level on the
falling edge and during a low-level period of the second cycle
of the inverted clock signal /CLK, an output signal OUT3 of
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the third sampler 140 remains at a low level for the second
cycle of the inverted clock signal /CLK.

The first OR gate 110 performs a logical OR operation on
the output signal OUT1 of the first sampler 100 (i.e., the input
signal of the second sampler 120) and the output signal OUT2
of the second sampler 120 and generates a first scan signal
SCAN[1] that is at a low level during a high-level period of
the first cycle of the clock signal CLK.

Also, the first NAND gate 130 performs a NAND operation
on the input and output signals OUT2 and OUT3 of the third
sampler 140 and generates a scan signal SCAN[2] that is at a
low level during a low-level period of the first cycle of the
clock signal CLK.

The second OR gate 150 performs a logical OR operation
on the input and output signals OUT3 and OUT4 (not shown
in FIG. 6) of the fourth sampler 160 and generates a third scan
signal SCAN[3] that is at a low level during a high-level
period of the second cycle of the clock signal CLK.

That is, odd scan signals SCANJ1, 3, 5, . . . | are generated
by a logical OR operation on the input and output signals of
even samplers, while even scan signals SCAN[2,4, 6, .. . | are
generated by a NAND operation on input and output signals
of odd samplers.

In other embodiments, by applying a clock signal CLK and
a start signal IN in different manners, the odd scan signals
SCAN[1,3,5,...] may be generated by a NAND operation,
and the even scan signals SCAN][2, 4, 6, . . . | may be gener-
ated by a logical OR operation.

Although in the exemplary embodiment shown, the sam-
plers 100, 120, 140, and 160, the OR gates 110 and 150, and
the NAND gate 140, each include PMOS transistors, NMOS
transistors may be used instead. However, all the transistors
of the scan driver have the same conductivity type. The tran-
sistors of the scan driver may have the same conductivity type
as transistors of the pixel being driven by the scan signals.

As described above, the scan driver of the invention
includes transistors of the same conductivity type and has a
simple circuit construction. Accordingly, the scan driver and
the pixels of the display device can be easily formed on the
same substrate using a System On Panel (SOP) technique.

Embodiments of the present invention describe a scan
driver that can be formed using transistors of the same con-
ductivity type. The scan driver of the invention also can have
a simple circuit that can be easily formed on a substrate.

FIG. 7 shows an organic light emitting display device 700
according to the embodiments of the present invention. The
organic light emitting display device 700 of FIG. 7 may
include the scan driver described by the embodiments of the
present invention. The organic light emitting display device
700 includes a display region 730 including pixels 740
coupled to scan lines S1 to Sn and data lines D1 to Dm, scan
driver 710 for driving the scan lines S1 to Sn, and a data
driving part 720 for driving the data lines D1 to Dm. The scan
driver 710 generates the scan signals and supplies the gener-
ated scan signals to the scan lines S1 to Sn. The data driving
part 720 generates data signals and supplies the generated
data signals to the data lines D1 to Dm in synchronization
with the scan signals. The display region 730 receives first
and second power from a first power source ELVDD and a
second power source ELVSS from the outside, respectively,
and supplies the first and second power to the pixels 740. The
pixels 740 then control the currents that flow from the first
power source ELVDD to the second power source ELVSS
vian organic light emitting diode devices in response to the
data signals to generate light components corresponding to
the data signals.
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Although exemplary embodiments of the present invention
have been described for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the
scope and spirit of the invention as disclosed in the accom-
panying claims and their equivalents.

What is claimed is:

1. A scan driver comprising:

a first sampler for sampling an input signal in synchroni-
zation with an inverted clock signal,

a second sampler for sampling an output signal of the first
sampler in synchronization with a clock signal;

athird sampler for sampling an output signal of the second
sampler in synchronization with the inverted clock sig-
nal;

an OR gate for performing a logical OR operation on the
output signal of the first sampler and the output signal of
the second sampler to generate a first scan signal; and

a NAND gate for performing a NAND operation on the
output signal of the second sampler and an output signal
of the third sampler to generate a second scan signal,

wherein the first sampler, the second sampler, the third
sampler, the OR gate, and the NAND gate include tran-
sistors of a first conductivity type.

2. The scan driver according to claim 1, wherein each one

of the first sampler and the third sampler includes:

a first transistor for sampling a sampler input signal on a
falling edge of the inverted clock signal; and

a first inverter for inverting an output signal of the first
transistor,

wherein the sampler input signal is the input signal for the
first sampler and the output signal of the second sampler
for the third sampler.

3. The scan driver according to claim 2, wherein the second

sampler includes:

a second transistor for sampling a second sampler input
signal on a falling edge of the clock signal; and

a second inverter for inverting an output signal of the sec-
ond transistor,

wherein the second sampler input signal is the output sig-
nal of the first sampler.

4. The scan driver according to claim 3, wherein each one
of the first inverter, the second inverter and the third inverter
includes:

a first inverter transistor coupled between a positive power
supply rail and a sampler output terminal for receiving
an inverter input signal at a gate of the first inverter
transistor;

a second inverter transistor being diode-connected and
coupled to a negative power supply rail; and

a third inverter transistor coupled between the sampler
output terminal and the negative power supply rail and
being turned on/off'in response to a source-drain voltage
ofthe second inverter transistor being applied at a gate of
the third inverter transistor,

wherein the inverter input signal is the sampler input signal
for the first sampler and the third sampler and the second
sampler input signal for the second sampler.

5. The scan driver according to claim 1, wherein the OR

gate includes:

a first transistor coupled between a positive power supply
rail and a first node and turned on/off in response to a first
input signal;

a second transistor coupled between the first node and a
second node and turned on/off in response to a second
input signal;

10

a third transistor coupled to a negative power supply rail
and diode-connected;
a fourth transistor coupled between the second node and
the negative power supply rail and turned on/off in
5 response to a source-drain voltage of the third transistor;
a fifth transistor coupled between the positive power sup-
ply rail and an OR gate output terminal and turned on/off
in response to a voltage of the second node;
a sixth transistor coupled to the negative power supply rail

10 and diode-connected; and
a seventh transistor coupled between the OR gate output
terminal and the negative power supply rail and turned
on/off in response to a source-drain voltage of the sixth
s transistor.

6. The scandriver according to claim 1, wherein the NAND
gate includes:

a first switching unit coupled between a positive power
supply rail and a first node that is a NAND gate output
terminal and turned on/off in response to a first input
signal or a second input signal;

a second switching unit coupled between the first node and
a second node and turned on/off in response to the first
input signal or the second input signal;

an active load selection unit coupled between the second
node and a negative power supply rail and turned on/off
in response to an inverted first input signal and an
inverted second input signal; and

an active load coupled between the first node and the nega-
tive power supply rail and turned on/off in response to a
voltage of the second node.

7. The scandriveraccording to claim 6, wherein the NAND
gate further includes a capacitor coupled between the first
node and the second node for maintaining a level of a NAND
5 gate output signal for a predetermined period.

8. A scan driver comprising:

a first sampler for sampling a start signal in synchroniza-

tion with a first clock signal;

a second sampler for sampling an output signal of the first
sampler in synchronization with a second clock signal,
the second clock signal being an inverted signal of the
first clock signal,

a third sampler for sampling an output signal of the second
sampler in synchronization with the first clock signal;

anOR gate for performing a logical OR operation onan OR
gate input signal and the output signal of the second
sampler and generating an odd scan signal; and

a NAND gate for performing a NAND operation on a
NAND gate input signal and an output signal of the third
sampler and generating an even scan signal,

wherein transistors ofthe first sampler, the second sampler,
the third sampler, the OR gate, and the NAND gate have
the same conductivity type.

9. The scan driver according to claim 8, wherein each one

of the first sampler and the third sampler includes:

a first transistor for sampling a sampler input signal on a
falling edge of the first clock signal; and

a first latch for inverting an output signal of the first tran-
sistor and storing the inverted signal.

10. The scan driver according to claim 9, wherein the

second sampler includes:

a second transistor for sampling a second sampler input
signal on a falling edge of the second clock signal; and

a second latch for inverting an output signal of the second
transistor and storing the inverted signal.
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11. The scan driver according to claim 8, wherein the OR

gate includes:

a first transistor coupled between a positive power supply
rail and a first node and turned on/offin response to a first
OR gate input signal,

a second transistor coupled between the first node and a
second node and turned on/off in response to a second
OR gate input signal;

a third transistor coupled to a negative power supply rail
and diode-connected;

a fourth transistor coupled between the second node and
the negative power supply rail and turned on/off in
response to a source-drain voltage of the third transistor;

a fifth transistor coupled between the positive power sup-
ply rail and an OR gate output terminal and turned on/off
in response to a voltage of the second node;

a sixth transistor coupled to the negative power supply rail
and diode-connected; and

a seventh transistor coupled between the output terminal
and the negative power supply rail and turned on/off in
response to a source-drain voltage of the sixth transistor.

12. The scan driver according to claim 8, wherein the

NAND gate includes:

a first switching unit coupled between a positive power
supply rail and a first node that is a NAND gate output
terminal and turned on/off in response to a first NAND
gate input signal or a second NAND gate input signal;

a second switching unit coupled between the first node and
a second node and turned on/off in response to the first
NAND gate input signal or the second NAND gate input
signal,

an active load selection unit coupled between the second
node and a negative power supply rail and turned on/off
in response to an inverted first NAND gate input signal
or an inverted second NAND gate input signal; and

an active load coupled between the first node and the nega-
tive power supply rail and turned on/off in response to a
voltage of the second node.

13. An organic light emitting display device comprising:

a display region having pixels for displaying an image;

a data driver coupled to the display region by data lines, the
data driver for transmitting data signals to the pixels to
display the image;

ascandriver coupled to the display region by scan lines, the
scan driver for transmitting scan signals to the pixels to
display the image, the scan driver comprising:

a first sampler for sampling an input signal in synchro-
nization with an inverted clock signal;

a second sampler for sampling an output signal of the
first sampler in synchronization with a clock signal;

a third sampler for sampling an output signal of the
second sampler in synchronization with the inverted
clock signal;

an OR gate for performing a logical OR operation on the
output signal of the first sampler and the output signal
of the second sampler to generate a first scan signal;
and

a NAND gate for performing a NAND operation on the
output signal of the second sampler and an output
signal of the third sampler to generate a second scan
signal,

wherein the first scan signal and the second scan signal are
provided to the display region to select the pixels for
displaying the image, and

wherein the first sampler, the second sampler, the third
sampler, the OR gate, and the NAND gate include tran-
sistors of a first conductivity type.
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14. The organic light emitting display device of claim 13,
wherein all of the transistors of the organic light emitting
display device have the first conductivity type.

15. The organic light emitting display device of claim 13,

wherein the first scan signal generated by the OR gate for

performing a logical OR operation on the output signal
of the first sampler and the output signal of the second
sampler is an odd scan signal, and

wherein the second scan signal generated by the NAND

gate for performing a NAND operation on the output
signal of the second sampler and the output signal of the
third sampler is an even scan signal.

16. A method for generating scan signals for input to scan
lines of an organic light emitting display device and driving
pixels included in the organic light emitting display device,
the method comprising:

receiving three input signals including a clock signal, an

inverted clock signal, and a start signal;

sampling the start signal using a first cycle of the inverted

clock signal to generate a first sampled signal;
inverting the first sampled signal to generate a first inverted
sampled signal,

sampling the first inverted sampled signal using a first cycle

of the clock signal to generate a second sampled signal;
inverting the second sampled signal to generate a second
inverted sampled signal;

generating a first scan signal by performing a logical OR

operation on the first inverted sampled signal and the
second inverted sampled signal;

sampling the second inverted sampled signal using a sec-

ond cycle of the inverted clock signal to generate a third
sampled signal;

inverting the third sampled signal to generate a third

inverted sampled signal; and

generating a second scan signal by performing a logical

NAND operation on the second inverted sampled signal
and the third inverted sampled signal.

17. The method of claim 16, wherein the start signal is
being sampled using a falling edge of the first cycle of the
inverted clock signal,

wherein the first inverted sampled signal is being sampled

using a falling edge of'the first cycle of the clock signal,
and

wherein the second inverted sampled signal is being

sampled using a falling edge of the second cycle of the
inverted clock signal.

18. The method of claim 16, wherein odd-numbered scan
signals are generated by performing logical OR operations on
two consecutive inverted sampled signals, the earlier inverted
sampled signal being sampled during an odd-numbered clock
cycle, and

wherein even-numbered scan signals are generated by per-

forming logical NAND operations on two consecutive
inverted sampled signals, the earlier inverted sampled
signal being sampled during an even-numbered clock
cycle.

19. The scan driver of claim 1, wherein the first and second
scan signals are provided sequentially and mutvally exclu-
sively.

20. The organic light emitting display device of claim 13,
wherein the firstand second scan signals are provided sequen-
tially and mutually exclusively.
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