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(7) ABSTRACT

An organic light emitting diode display, including pixel
circuits coupled to respective data lines and scan lines, a data
driver configured to supply data signals to the data lines, and
a scan driver configured to provide scan signals to the scan
lines, wherein the scan driver includes at least one decoder
including a plurality of NOR gates, the decoder configured
to provide a first plurality of signals, and a plurality of
NAND gates coupled to respective scan lines, the NAND
gates being configured to perform a NAND operation on the
first plurality of signals and to provide scan signals to the
scan lines, wherein all transistors in each of the NOR gates
and each of the NAND gates are a same type of MOS
transistor.
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LOGIC GATE, SCAN DRIVER AND
ORGANIC LIGHT EMITTING DIODE
DISPLAY USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is related to co-pending U.S.
patent application Ser. No. , entitled “LOGIC GATE,
SCAN DRIVER AND ORGANIC LIGHT EMITTING
DIODE DISPLAY USING THE SAME,” which was filed
on Jul. 13, 2007.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] Embodiments of the present invention relate to a
logic gate, a scan driver and an organic light emitting diode
display using the same. More particularly, embodiments of
the present invention relate to a logic gate that may be
realized using PMOS transistors, and a scan driver and an
organic light emitting diode (OLED) display using the same.
[0004] 2. Description of the Related Art

[0005] Recently, various flat panel displays exhibiting
reduced weight and volume, which are disadvantages of
cathode ray tubes (CRTs), have been developed. Flat panel
displays include, e.g., liquid crystal displays (LCDs), field
emission displays (FEDs), plasma display panels (PDPs),
and OLED displays.

[0006] The OLED display makes use of organic light
emitting diodes that emit light by re-combination of elec-
trons and holes. The OLED display has advantages of high
response speed and low power consumption.

[0007] The OLED display may include pixels, a data
driver and a scan driver. The pixels may be arranged in a
matrix. The data driver may drive data lines that are coupled
to the pixels, and the scan driver may drive scan lines that
are also coupled to the pixels.

[0008] The data driver may provide a data signal corre-
sponding to data every horizontal time period, thereby
causing the pixels to display a predetermined image. The
scan driver may provide a scan signal every horizontal time
period to select pixels to which the data signal is provided.
[0009] As a size of OLED display is increased, it may be
desirable to form the scan driver on the OLED panel in order
to reduce the size, weight and manufacturing cost thereof.
However, because a conventional scan driver includes
PMOS transistors and NMOS transistors, it is difficult to
form such a scan driver on the panel. Accordingly, there is
a demand for a scan driver that is formed of a single type of
MOS transistor.

SUMMARY OF THE INVENTION

[0010] The present invention is therefore directed to a
logic gate, a scan driver and an organic light emitting diode
display using the same, which substantially overcome one or
more of the problems due to the limitations and disadvan-
tages of the related art.

[0011] It is therefore a feature of an embodiment of the
present invention to provide a logic gate suitable for incor-
poration into a display panel and including one type of
transistor.

[0012] It is therefore another feature of an embodiment of
the present invention to provide a scan driver having logic
gates that include one type of transistor.
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[0013] Itis therefore a further feature of an embodiment of
the present invention to provide a display that includes pixel
circuits and scan driver logic gates that are part of a same
panel.

[0014] At least one of the above and other features and
advantages of the present invention may be realized by
providing an organic light emitting diode display, including
pixel circuits coupled to respective data lines and scan lines,
a data driver configured to supply data signals to the data
lines, and a scan driver configured to provide scan signals to
the scan lines, wherein the scan driver includes at least one
decoder including a plurality of NOR gates, the decoder
configured to provide a first plurality of signals, and a
plurality of NAND gates coupled to respective scan lines,
the NAND gates being configured to perform a NAND
operation on the first plurality of signals and to provide scan
signals to the scan lines, wherein all transistors in each of the
NOR gates and each of the NAND gates are a same type of
MOS transistor.

[0015] The pixel circuits may each include at least one
transistor, and the NAND gates and the pixel circuits may be
part of a same panel. Transistors in each of the pixel circuits
and each of the NAND gates may be PMOS transistors. The
NOR gates and the data driver may be part of a same chip.
The at least one decoder may include a plurality of input
terminals configured to receive input signals from the out-
side, and a plurality of inverters may be coupled respectively
to the input terminals to reverse the input signals. The at
least one decoder may include a plurality of input terminals
configured to receive input signals and input bar signals
from the outside, and the input signals and the input bar
signals may be set to a longer period of a HIGH polarity than
that of a LOW polarity.

[0016] Each of the NAND gates may include a first control
transistor configured to control a connection between a
second power source and a first output terminal, a first
electrode of the first control transistor being coupled to the
first output terminal, a first plurality of transistors coupled in
parallel between the first electrode of the first control
transistor and a first power source, the first plurality of
transistors being configured to operate in correspondence
with the first plurality of signals, a second plurality of
transistors coupled in parallel between the first electrode of
the first control transistor and a gate electrode of the first
control transistor, the second plurality of transistors being
configured to operate in correspondence with the first plu-
rality of signals, and a third plurality of transistors coupled
in series between the second power source and the gate
electrode of the first control transistor, the third plurality of
transistors being configured to operate in correspondence
with a first plurality of bar signals.

[0017] Each of the NOR gates may include a second
control transistor configured to control a connection between
a fourth power source and a second output terminal, a first
electrode of the second control transistor being coupled to
the second output terminal, a fourth plurality of transistors
coupled in series between the first electrode of the second
control transistor and a third power source, the fourth
plurality of transistors being configured to operate in corre-
spondence with a plurality of input signals, a fifth plurality
of transistors coupled in series between the first electrode of
the second control transistor and a gate electrode of the
second control transistor, the fifth plurality of transistors
being configured to operate in correspondence with the
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plurality of input signals, and a sixth plurality of transistors
coupled in parallel between the gate electrode of the second
control transistor and the fourth power source, the sixth
plurality of transistors being configured to operate in corre-
spondence with a plurality of input bar signals.

[0018] The first and third power sources may provide a
same first voltage, and the second and fourth power sources
may provide a same second voltage that is lower than the
first voltage.

[0019] Each of the NOR gates may include a control
transistor configured to control a connection between a
second power source and an output terminal, a first electrode
of the control transistor being coupled to the output terminal,
a first plurality of transistors coupled in series between the
first electrode of the control transistor and a first power
source, the first plurality of transistors being configured to
operate in correspondence with a plurality of input signals,
a second plurality of transistors coupled in series between
the first electrode of the control transistor and a gate elec-
trode of the control transistor, the second plurality of tran-
sistors being configured to operate in correspondence with
the plurality of input signals, and a third plurality of tran-
sistors coupled in parallel between the gate electrode of the
control transistor and the second power source, the third
plurality of transistors being configured to operate in corre-
spondence with a plurality of input bar signals.

[0020] The display may include a plurality of decoders,
the display may be configured to provide a plurality of input
signals to the decoders, the input signals having different
frequencies, and a decoder receiving a higher frequency
input signal may be disposed closer to the NAND gates than
a decoder receiving a lower frequency input signal.

[0021] At least one of the above and other features and
advantages of the present invention may also be realized by
providing a scan driver, including at least one decoder
including a plurality of NOR gates, the decoder configured
to provide a first plurality of signals, and a plurality of
NAND gates configured to perform a NAND operation on
the first plurality of signals and to provide scan signals,
wherein all transistors in each of the NOR gates and each of
the NAND gates are a same type of MOS transistor. Tran-
sistors in each of the NOR gates and each of the NAND
gates may be PMOS transistors. The at least one decoder
may include a plurality of input terminals configured to
receive input signals from the outside, and a plurality of
inverters may be coupled respectively to the input terminals
to reverse the input signals. The at least one decoder may
include a plurality of input terminals configured to receive
input signals and input bar signals from the outside, the input
signals and the input bar signals being set to a longer period
of a HIGH polarity than that of a LOW polarity. Each of the
NAND gates may include a first control transistor config-
ured to control a connection between a second power source
and a first output terminal, a first electrode of the first control
transistor being coupled to the first output terminal, a first
plurality of transistors coupled in parallel between the first
electrode of the first control transistor and a first power
source, the first plurality of transistors being configured to
operate in correspondence with the first plurality of signals,
a second plurality of transistors coupled in parallel between
the first electrode of the first control transistor and a gate
electrode of the first control transistor, the second plurality
of transistors being configured to operate in correspondence
with the first plurality of signals, and a third plurality of
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transistors coupled in series between the second power
source and the gate electrode of the first control transistor,
the third plurality of transistors being configured to operate
in correspondence with a first plurality of bar signals. The
scan driver may further include a capacitor coupled between
the first electrode and the gate electrode of the first control
transistor.

[0022] Each of the NOR gates may include a second
control transistor configured to control a connection between
a fourth power source and a second output terminal, a first
electrode of the second control transistor being coupled to
the second output terminal, a fourth plurality of transistors
coupled in series between the first electrode of the second
control transistor and a third power source, the fourth
plurality of transistors being configured to operate in corre-
spondence with a plurality of input signals, a fifth plurality
of transistors coupled in series between the first electrode of
the second control transistor and a gate electrode of the
second control transistor, the fifth plurality of transistors
being configured to operate in correspondence with the
plurality of input signals, and a sixth plurality of transistors
coupled in parallel between the gate electrode of the second
control transistor and the fourth power source, the sixth
plurality of transistors being configured to operate in corre-
spondence with a plurality of input bar signals. The scan
driver may further include a second capacitor coupled
between the first electrode and the gate electrode of the
second control transistor.

[0023] Each of the NOR gates may include a control
transistor configured to control a connection between a
second power source and an output terminal, a first electrode
of the control transistor being coupled to the output terminal,
a first plurality of transistors coupled in series between the
first electrode of the control transistor and a first power
source, the first plurality of transistors being configured to
operate in correspondence with a plurality of input signals,
a second plurality of transistors coupled in series between
the first electrode of the control transistor and a gate elec-
trode of the control transistor, the second plurality of tran-
sistors being configured to operate in correspondence with
the plurality of input signals, and a third plurality of tran-
sistors coupled in parallel between the gate electrode of the
control transistor and the second power source, the third
plurality of transistors being configured to operate in corre-
spondence with a plurality of input bar signals.

[0024] At least one of the above and other features and
advantages of the present invention may further be realized
by providing a NAND gate, including a control transistor
configured to control a connection between a second power
source and an output terminal, a first electrode of the control
transistor being coupled to the output terminal, a first
plurality of transistors coupled in parallel between the first
electrode of the control transistor and a first power source,
the first plurality of transistors being configured to operate in
correspondence with a plurality of signals, a second plurality
of transistors coupled in parallel between the first electrode
of the control transistor and a gate electrode of the control
transistor, the second plurality of transistors being config-
ured to operate in correspondence with the plurality of
signals, and a third plurality of transistors coupled in series
between the second power source and the gate electrode of
the control transistor, the third plurality of transistors being
configured to operate in correspondence with a plurality of
bar signals.
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[0025] The NAND gate may further include a capacitor
coupled between the first electrode and the gate electrode of
the control transistor.

[0026] At least one of the above and other features and
advantages of the present invention may further be realized
by providing a NOR gate, including a control transistor
configured to control a connection between a second power
source and an output terminal, a first electrode of the control
transistor being coupled to the output terminal, a first
plurality of transistors coupled in series between the first
electrode of the control transistor and a first power source,
the first plurality of transistors being configured to operate in
correspondence with a plurality of input signals, a second
plurality of transistors coupled in series between the first
electrode of the control transistor and a gate electrode of the
control transistor, the second plurality of transistors being
configured to operate in correspondence with the plurality of
input signals, and a third plurality of transistors coupled in
parallel between the gate electrode of the control transistor
and the second power source, the third plurality of transis-
tors being configured to operate in correspondence with a
plurality of input bar signals.

[0027] The NOR gate may further include a capacitor
coupled between the first electrode and the gate electrode of
the control transistor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other features and advantages of the
present invention will become more apparent to those of
ordinary skill in the art by describing in detail exemplary
embodiments thereof with reference to the attached draw-
ings, in which:

[0029] FIG. 1 illustrates a circuit view of a NAND gate
according to an embodiment of the present invention;
[0030] FIG. 2 illustrates a circuit view of a NOR gate
according to an embodiment of the present invention;
[0031] FIG. 3 illustrates a schematic view of a scan driver
according to an embodiment of the present invention, which
includes the logic gates shown in FIGS. 1 and 2;

[0032] FIG. 4 illustrates driving waveforms according to
an embodiment of the present invention;

[0033] FIG. 5 illustrates a schematic view of NOR gate
connections according to an embodiment of the present
invention;

[0034] FIG. 6A illustrates a detailed view of driving
waveforms according to an embodiment of the present
invention;

[0035] FIG. 6B illustrates driving waveforms according to
another embodiment of the present invention; and

[0036] FIG. 7 illustrates a schematic view of an organic
light emitting diode display according to an embodiment of
the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0037] Korean Patent Application No. 10-2006-00745835,
filed on Aug. 8, 2006, in the Korean Intellectual Property
Office, and entitled: “Logic Gate, Scan Driver and Organic
Light Emitting Diode Display Using the Same,” is incorpo-
rated by reference herein in its entirety.

[0038] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
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illustrated. The invention may, however, be embodied in
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art.

[0039] Where an element is described as being coupled to
a second element, the element may be directly coupled to
second element, or may be indirectly coupled to second
element via one or more other elements. Further, where an
element is described as being coupled to a second element,
it will be understood that the elements may be electrically
coupled, e.g., in the case of transistors, capacitors, power
supplies, nodes, etc. In the drawings, elements may be
omitted for clarity. Like reference numerals refer to like
elements throughout.

[0040] Embodiments of the present invention will now be
described wherein transistors in particular circuits are all
PMOS transistors. For these circuits, as used herein, the
polarity of the first power source (VDD) is a HIGH polarity,
and the polarity of a second power source (VSS) is a LOW
polarity, i.e., a voltage of the second power source (VSS) is
lower than a voltage of the first power source (VDD).
[0041] FIG. 1 illustrates a circuit view of a NAND gate
according to an embodiment of the present invention. In this
embodiment of the present invention, the NAND gate may
be realized using a same type of MOS transistor, e.g., all
PMOS transistors.

[0042] Referring to FIG. 1, the NAND gate may include a
seventh transistor (M7) (control transistor), for controlling a
voltage supplied to an output terminal (Vout); a first driver
10 coupled between a first power source (VDD) and the
seventh transistor (M7), which may control the connection
of a first electrode of the seventh transistor (M7) to the first
power source (VDD) in correspondence with polarities
(HIGH or LOW) of a first input signal (IN1), a second input
signal (IN2), and a third input signal (IN3); a second driver
12 coupled between the first electrode and a gate electrode
of the seventh transistor (M7), which may control the
connection of the gate electrode to the first electrode of the
seventh transistor (M7) in correspondence with polarities
(HIGH or LOW) of the first input signal (IN1), the second
input signal (IN2), and the third input signal (IN3); and a
third driver 14 coupled between the gate electrode of the
seventh transistor (M7) and a second power source (VSS),
which may control a connection between the gate electrode
of the seventh transistor (M7) and the second power source
(VSS) in correspondence with polarities (HIGH or LOW) of
a first input bar signal (/IN1), a second input bar signal
(/IN2) and a third input bar signal (/IN3).

[0043] The seventh transistor (M7) may be turned on or
turned off in correspondence with a voltage supplied to its
gate electrode. For example, the seventh transistor (M7) may
be turned off when a voltage of the first power source (VDD)
is supplied to its gate electrode and may be turned on when
a voltage of the second power source (VSS) is supplied to its
gate electrode. The first power source (VDD) may be set to
a voltage of a positive polarity, and the voltage of the second
power source (VSS) may be set to a lower voltage, e.g., a
ground voltage or a voltage of a negative polarity.

[0044] The first driver 10 may include a first transistor
(M1), a second transistor (M2) and a third transistor (M3),
which may be coupled in parallel between the first power
source (VDD) and the first electrode of the seventh transistor
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(M7). The first driver 10 may electrically couple the first
electrode of the seventh transistor (M7) to the first power
source (VDD) when any one of the first input signal (IN1),
the second input signal (IN2) and the third input signal (IN3)
has a LOW polarity.

[0045] More specifically, the first transistor (M1) may be
coupled between the first power source (VDD) and the first
electrode of the seventh transistor (M7), and may be turned
on or turned off by the first input signal (IN1). Thus, the first
transistor (M1) may be turned on when the first input signal
(IN1) has a LOW polarity and may be turned off otherwise.
[0046] The second transistor (M2) may be coupled
between the first power source (VDD) and the first electrode
of the seventh transistor (M7), and may be turned on or
turned off by the second input signal (IN2). Thus, the second
transistor (M2) may be turned on when the second input
signal (IN2) has a LOW polarity and may be turned off
otherwise.

[0047] The third transistor (M3) may be coupled between
the first power source (VDD) and the first electrode of the
seventh transistor (M7), and may be turned on or turned off
by the third input signal (IN3). Thus, the third transistor
(M3) may be turned on when the third input signal (IN3) has
a LOW polarity and may be turned off otherwise.

[0048] The second driver 12 may include a fourth tran-
sistor (M4), a fifth transistor (M5) and a sixth transistor
(M$), which may be coupled in parallel between the first
electrode of the seventh transistor (M7) and the gate elec-
trode of the seventh transistor (M7). The second driver 12
may electrically couple the gate electrode of the seventh
transistor (M7) to the first electrode of the seventh transistor
(M7) when any one of the first input signal (IN1), the second
input signal (IN2) and the third input signal (IN3) has a
LOW polarity.

[0049] More specifically, the fourth transistor (M4) may
be coupled between the first electrode and the gate electrode
of the seventh transistor (M7), and may be turned on or
turned off by the third input signal (IN3). Thus, the fourth
transistor (M4) may be turned on when the third input signal
(IN3) has a LOW polarity and may be turned off otherwise.
[0050] The fifth transistor (M5) may be coupled between
the first electrode and the gate electrode of the seventh
transistor (M7), and may be turned on or turned off by the
second input signal (IN2). Thus, the fifth transistor (M5)
may be turned on when the second input signal (IN2) has a
LOW polarity and may be turned off otherwise.

[0051] The sixth transistor (M6) may be coupled between
the first electrode and the gate electrode of the seventh
transistor (M7), and may be turned on or turned off by the
first input signal (IN1). Thus, the sixth transistor (M6) may
be turned on when the first input signal (IN1) has a LOW
polarity and may be turned off otherwise.

[0052] The third driver 14 may include an eighth transistor
(M8), a ninth transistor (M9) and a tenth transistor (M10),
which may be coupled in series between the gate electrode
of the seventh transistor (M7) and the second power source
(VSS). The third driver 14 may electrically couple the
second power source (VSS) to the gate electrode of the
seventh transistor (M7) when a first input bar signal (/IN1),
a second input bar signal (/IN2) and a third input bar signal
(/IN3) all have a LOW polarity.

[0053] More specifically, the eighth transistor (M8), the
ninth transistor (M9) and the tenth transistor (M10) may be
coupled in series between the gate electrode of the seventh
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transistor (M7) and the second power source (VSS). The
eighth transistor (M8) may be turned on when the first input
bar signal (/IN1) has a LOW polarity, the ninth transistor
(M9) may be turned on when the input bar signal (/IN2) has
a LOW polarity and the tenth transistor (M1) may be turned
on when the third input bar signal (/IN3) has a LOW
polarity.

[0054] Table 1 represents a Truth Table of a NAND gate
according to an embodiment of the present invention.

TABLE 1
IN1 IN2 IN3 Vout
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 1
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 0
[0055] An operation of the NAND gate will now be

described in detail, with reference to FIG. 1 and Table 1. Any
one of the first transistor (M1), the second transistor (M2)
and the third transistor (M3) may be turned on when a
respective one of the first input signal (IN1), the second
input signal (IN2) and the third input signal (IN3) has a
LOW polarity, in which case the first power source (VDD)
and the first electrode of the seventh transistor (M7) may be
electrically coupled to each other, and a voltage of the first
power source (VDD) may thus be output to the output
terminal (Vout). Thus, a voltage having a HIGH polarity
may be supplied to the output terminal (Vout) when any one
of the first input signal (IN1), the second input signal (IN2)
and the third input signal (IN3) has a LOW polarity.
[0056] Any one of the fourth transistor (M4), the fifth
transistor (M5) and the sixth transistor (M6) may be turned
on when a respective one of the first input signal (IN1), the
second input signal (IN2) and the third input signal (IN3) has
a LOW polarity, in which case the first power source (VDD)
and the gate electrode of the seventh transistor (M7) may be
electrically coupled to each other. In this case, voltages of
both terminals of a first capacitor (C1), which may be
coupled between the gate electrode and the first electrode of
the seventh transistor (M7), may be set to the same voltage
value, i.e., the voltage of the first power source (VDD). The
first capacitor (C1) may reduce or prevent a leakage current
from flowing from the seventh transistor (M7) to the second
power source (VSS) by maintaining a constant voltage
between the gate electrode and the first electrode of the
seventh transistor (M7).

[0057] In an embodiment of the present invention, when
any one of the first input signal (IN1), the second input
signal (IN2) and the third input signal (IN3) has a LOW
polarity, respective ones of the first input bar signal (/IN1),
the second input bar signal (/IN2) and the third input bar
signal (/IN3) may have a HIGH polarity, in which case,
when any one of the eighth transistor (M8), the ninth
transistor (M9) and the tenth transistor (M10) is resultantly
turned off, the electrical connection between the gate elec-
trode of the seventh transistor (M7) and the second power
source (VSS) may be interrupted.

[0058] The first transistor (M1), the second transistor (M2)
and the third transistor (M3) may all be turned off when all
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of the first input signal (IN1), the second input signal (IN2)
and the third input signal (IN3) have a HIGH polarity, in
which case the electrical connection between the first power
source (VDD) and the first electrode of the seventh transistor
(M7) may be interrupted.

[0059] The fourth transistor (M4), the fifth transistor (M5)
and the sixth transistor (M6) may all be turned off when all
of the first input signal (IN1), the second input signal (IN2)
and the third input signal (IN3) have a HIGH polarity, in
which case the electrical connection between the first elec-
trode and the gate electrode of the seventh transistor (M7)
may be electrically interrupted.

[0060] In an embodiment of the present invention, the first
input bar signal (/IN1), the second input bar signal (/IN2)
and the third input bar signal (/IN3) may all have a LOW
polarity when respective ones of the first input signal (IN1),
the second input signal (IN2) and the third input signal (IN3)
all have a HIGH polarity. In this case, the eighth transistor
(M8), the ninth transistor (M9) and the tenth transistor
(M10) may all be turned on, and a voltage of the second
power source (VSS) may be supplied to the gate electrode of
the seventh transistor (M7). When the voltage of the second
power source (VSS) is supplied to the gate electrode of the
seventh transistor (M7), the seventh transistor (M7) may be
turned on and a voltage of the second power source (VSS)
may be supplied to the output terminal (Vout). Thus, a
voltage of the second power source (VSS) corresponding to
the LOW polarity may be output into the output terminal
(Vout) when all of the first input signal (IN1), the second
input signal (IN2) and the third input signal (IN3) have a
HIGH polarity.

[0061] As described above, a NAND gate according to
this embodiment of the present invention may include
transistors that are all a same type of MOS transistor, e.g., all
PMOS transistors. Accordingly, the NAND gate may be
suitable for forming on a panel of an organic light emitting
diode display having pixel circuits that include the same
type of transistors, e.g., PMOS transistors. Therefore the
manufacturing cost of such a panel may be lowered and the
manufacturing process may be simplified.

[0062] It will be appreciated that, although the NAND
gate illustrated in FIG. 1 has three inputs, embodiments of
the present invention are not limited thereto. The number of
the inputs may be varied by varying the number of transis-
tors included in each of the first driver 10, the second driver
12 and the third driver 14. For example, four transistors may
be included in each of the first driver 10, the second driver
12 and the third driver 14, so as to provide a NAND gate
having four inputs.

[0063] FIG. 2 illustrates a circuit view of a NOR gate
according to an embodiment of the present invention. The
NOR gate according to this embodiment of the present
invention may be realized using a same type of MOS
transistor, e.g., all PMOS transistors.

[0064] Referring to FIG. 2, the NOR gate may include a
seventeenth transistor (M1 7) (a control transistor) for con-
trolling a voltage supplied to an output terminal (Vout'); a
fourth driver 20 coupled between a first power source
(VDD') and the seventeenth transistor (M17) and controlling
the connection of a first electrode of the seventeenth tran-
sistor (M17) to the first power source (VDD') in correspon-
dence with polarities (HIGH or LOW) of a first input signal
(IN1"), a second input signal (IN2') and a third input signal
(IN3"; a fifth driver 22 coupled between the first electrode

Feb. 14, 2008

and a gate electrode of the seventeenth transistor (M17), and
controlling the connection of the gate electrode to the first
electrode of the seventeenth transistor (M17) in correspon-
dence with polarities (HIGH or LOW) of the first input
signal (IN1"), the second input signal (IN2") and the third
input signal (IN3'); and a sixth driver 24 coupled between
the gate electrode of the seventeenth transistor (M17) and
the second power source (VSS), and controlling a connec-
tion between the gate electrode of the seventeenth transistor
(M17) and a second power source (VSS') in correspondence
with polarities (HIGH or LOW) of a first input bar signal
(/IN1"), a second input bar signal (/IN2') and a third input bar
signal (/IN3"). Signals output from the output terminals
(Vout") of the NOR gates may be supplied as the first, second
and third input signals IN1, IN2 and IN3 of the NAND gates
described above.

[0065] The seventeenth transistor (M17) may be turned on
or turned off in correspondence with a voltage supplied to a
gate electrode of the seventeenth transistor (M17). Thus, the
seventeenth transistor (M17) may be turned off when a
voltage of the first power source (VDD') is supplied to its
gate electrode and may be turned on when a voltage of the
second power source (VSS') is supplied to its gate electrode.
[0066] The fourth driver 20 may include an eleventh
transistor (M11), a twelfth transistor (M12) and a thirteenth
transistor (M13), which may all be coupled in series between
the first power source (VDD') and the first electrode of the
seventeenth transistor (M17). The fourth driver 20 may
electrically couple the first electrode of the seventeenth
transistor (M17) to the first power source (VDD') when all
of the first input signal (IN1), the second input signal (IN2)
and the third input signal (IN3) have a LOW polarity.
[0067] More specifically, the eleventh transistor (M11),
the twelfth transistor (M12) and the thirteenth transistor
(M13) may be coupled in series between the first electrode
of the seventeenth transistor (M1 7) and the first power
source (VDD'). The eleventh transistor (M11) may be turned
on when the first input signal (IN1") has a LOW polarity, the
twelfth transistor (M12') may be turned on when the second
input signal (IN2) has a LOW polarity and the thirteenth
transistor (M13) may be turned on when the third input
signal (IN3') has a LOW polarity.

[0068] The fifth driver 22 may include a fourteenth tran-
sistor (M14), a fifteenth transistor (M15) and a sixteenth
transistor (M16), which may all be coupled in series between
the first electrode and the gate electrode of the seventeenth
transistor (M17). The fifth driver 22 may electrically couple
the gate electrode to the first electrode of the seventeenth
transistor (M17) when all of the first input signal (IN1'), the
second input signal (IN2") and the third input signal (IN3')
have a LOW polarity.

[0069] More specifically, the fourteenth transistor (M14),
the fifteenth transistor (M15) and the sixteenth transistor
(M16) may be coupled in series between the first electrode
and the gate electrode of the seventeenth transistor (M17).
The fourteenth transistor (M1 4) may be turned on when the
first input signal (IN1') has a LOW polarity, the fifteenth
transistor (M15) may be turned on when the second input
signal (IN2') has a LOW polarity and the sixteenth transistor
(M16) may be turned on when the third input signal (IN3')
has a LOW polarity.

[0070] The sixth driver 24 may include the eighteenth
transistor (M18), the nineteenth transistor (M19) and the
twentieth transistor (M20), which may all be coupled in
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parallel between the gate electrode of the seventeenth tran-
sistor (M17) and the second power source (VSS'"). The sixth
driver 24 may electrically couple the second power source
(VSSY) to the gate electrode of the seventeenth transistor
(M17) when any of the first input bar signal (/IN1'), the
second input bar signal (/IN2') and the third input bar signal
(/IN3') has a LOW polarity.

[0071] More specifically, the eighteenth transistor (M18)
may be coupled between the gate electrode of the seven-
teenth transistor (M17) and the second power source (VSS'),
and may be turned on or turned off by the first input bar
signal (/IN1'). Thus, the eighteenth transistor (M18) may be
turned on when the first input bar signal (/IN1) has a LOW
polarity, and turned off otherwise.

[0072] The nineteenth transistor (M19) may be coupled
between the gate electrode of the seventeenth transistor
(M17) and the second power source (VSS'), and may be
turned on or turned off by the second input bar signal (/IN2").
Thus, the nineteenth transistor (M19) may be turned on
when the second input bar signal (/IN2') has a LOW polarity,
and turned off otherwise.

[0073] The twentieth transistor (M20) may be coupled
between the gate electrode of the seventeenth transistor
(M17) and the second power source (VSS'), and may be
turned on or turned off by the third input bar signal (/IN3").
Thus, the twentieth transistor (M20) may be turned on when
the third input bar signal (/IN3) has a LOW polarity, and
turned off otherwise.

[0074] Table 2 represents a Truth Table of a NOR gate
according to an embodiment of the present invention.
TABLE 2
INU N’ IN3' Vout

0 0 0 1

0 0 1 0

0 1 0 0

0 1 1 0

1 0 0 0

1 0 1 0

1 1 0 0

1 1 1 0
[0075] An operation of the NOR gate will now be

described in detail, with reference to FIG. 2 and Table 2. Any
one of the eleventh transistor (M11), the twelfth transistor
(M12) and the thirteenth transistor (M13) may be turned off
when a respective one of the first input signal (IN1"), the
second input signal (IN2") and the third input signal (IN3')
has a HIGH polarity. The first power source (VDD') and the
first electrode of the seventeenth transistor (M17) may be
electrically decoupled when any of the eleventh transistor
(M11), the twelfth transistor (M12) and the thirteenth tran-
sistor (M13) is turned off.

[0076] Any one of the fourteenth transistor (Ml 4), the
fifteenth transistor (M15) and the sixteenth transistor (M16)
may be turned off when a respective one of the first input
signal (IN1"), the second input signal (IN2") and the third
input signal (IN3') has a HIGH polarity. When any one of the
fourteenth transistor (M14), the fifteenth transistor (M15)
and the sixteenth transistor (M16) is turned off, the first
electrode and the gate electrode of the seventeenth transistor
(M17) may be electrically decoupled.

[0077] In anembodiment of the present invention, the first
input bar signal (/IN1"), the second input bar signal (/IN2')
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and the third input bar signal (/IN3") may have a LOW
polarity when respective ones of the first input signal (IN1'),
the second input signal (IN2') and the third input signal
(IN3") has a HIGH polarity. Any of the eighteenth transistor
(M18), the nineteenth transistor (M19) and the twentieth
transistor (M20) may be turned on by a signal havinga LOW
polarity, in which case a voltage of the second power source
(VSS') may be supplied to the gate electrode of the seven-
teenth transistor (M17), such that the seventeenth transistor
(M17) may be turned on and a voltage of the second power
source (VSS"), i.e., a signal having a LOW polarity, may be
output to the output terminal (Vout').

[0078] The eleventh transistor (M11), the twelfth transis-
tor (M12) and the thirteenth transistor (M13) may all be
turned on when all of the first input signal (IN1"), the second
input signal (IN2') and the third input signal (IN3') have a
LOW polarity.

[0079] When the eleventh transistor (M11), the twelfth
transistor (M12) and the thirteenth transistor (M13) are all
turned on, the first power source (VDD') and the first
electrode of the seventeenth transistor (M17) may be elec-
trically coupled to each other, such that a voltage of the first
power source (VDD'), i.e., a HIGH polarity signal, may be
output to the output terminal (Vout").

[0080] The fourteenth transistor (M1 4), the fifteenth tran-
sistor (M15) and the sixteenth transistor (M16) may be
turned on when the respective first input signal (IN1'),
second input signal (IN2") and the third input signal (IN3')
have a LOW polarity. When the fourteenth transistor (M14),
the fifteenth transistor (M15) and the sixteenth transistor
(M16) are all turned on, the first electrode and the gate
electrode of the seventeenth transistor (M17) may be elec-
trically coupled to each other. Therefore, the seventeenth
transistor (M17) may be turned off by the voltage of the first
power source (VDD') being supplied to the gate electrode of
the seventeenth transistor (M17), and a voltage of the first
power source (VDD') may be output to the output terminal
(Vout") and maintained stably. A second capacitor (C2) may
be coupled between the first electrode and the gate electrode
of the seventeenth transistor (M17), which may reduce or
prevent a leakage current from flowing by maintaining a
constant voltage between the gate electrode and the first
electrode of the seventeenth transistor (M17).

[0081] Inan embodiment of the present invention, the first
input bar signal (/IN1"), the second input bar signal (/IN2')
and the third input bar signal (/IN3') may have a HIGH
polarity when respective ones of the first input signal (/IN1),
the second input signal (IN2') and the third input signal
(IN3") have a LOW polarity. The gate electrode of the
seventeenth transistor (M17) and the second power source
(VSS') may be electrically isolated from each other when all
of the eighteenth transistor (M18), the nineteenth transistor
(M19) and the twentieth transistor (M20) are turned off.
[0082] As described above, a NOR gate according to this
embodiment of the present invention may include transistors
that are all one type of MOS ftransistor, e.g., all PMOS
transistors. Accordingly, the NOR gate may be suitable for
forming in a panel of an organic light emitting diode display
that includes pixel circuits having PMOS transistors. There-
fore, the manufacturing cost may be lowered and the manu-
facturing process may be simplified.

[0083] It will be appreciated that, although the NOR gate
illustrated in FIG. 2 has three inputs, embodiments of the
present invention are not limited thereto. The number of the
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inputs may be varied by varying the number of transistors
included in each of the fourth driver 20, the fifth driver 22
and the sixth driver 24. For example, four transistors may be
included in each of the fourth driver 20, the fifth driver 22
and the sixth driver 24, so as to provide a NOR gate having
four inputs.

[0084] FIG. 3 illustrates a schematic view of a scan driver
according to an embodiment of the present invention, which
includes the logic gates shown in FIGS. 1 and 2, i.e., the
NAND gate and the NOR gate as shown in FIGS. 1 and 2,
respectively. For convenience of description, a scan driver
coupled to 320 scan lines (S1 to S320) will be described.
Scan signals may be sequentially supplied to the scan lines
(S1 to S320).

[0085] Referring to FIG. 3, the scan driver of the present
invention may include multiple decoders, e.g., decoders 30,
32, 34. The scan driver may further include NAND gates
(NAND1 to NAND320) for generating scan signals by
performing a NAND operation on outputs of the decoders
30, 32, 34.

[0086] The first decoder 30 and the second decoder 32
may each include three input terminals and eight output
terminals, and the third decoder 34 may include three input
terminals and five output terminals. The first decoder 30 and
the second decoder 32 may each include eight NOR gates,
and the third decoder 34 may include five NOR gates, which
multiply to yield a total of 320 scan lines (8x8x5). Thus, in
this example, 8x8x5 NOR gates are included in the scan
driver to supply a scan signal to the 320 scan lines (S1 to
S320), as shown in FIG. 3. It will be appreciated, however,
that the number of NOR gates and the number of decoders
may be determined depending on the number of the scan
lines coupled to the scan driver.

[0087] As illustrated in FIG. 3, the first decoder 30 may
include eight NOR gates (NOR1 to NORS). The first
decoder 30 may supply input signals INn' and input bar /INn'
signals to the NOR gates (NOR1 to NORS). In an embodi-
ment of the present invention, the input signals INn' may be
supplied from a first input terminal (al), a second input
terminal (a2) and a third input terminal (a3), and the input
bar signals /INn' may be supplied from a first inverter
(INV1) coupled to the first input terminal (al), a second
inverter (INV2) coupled to the second input terminal (a2)
and a third inverter (INV3) coupled to the third input
terminal (a3). Additional details of the input signals [Nn' and
the input bar signals /INn' supplied to the NOR gates (NOR1
to NORS8) will be described below.

[0088] The second decoder 32 may include eight NOR
gates (NOR9 to NOR16). The second decoder 32 may
supply input signals INn' and input bar signals /INn' to the
NOR gates (NOR9 to NOR16). In an embodiment of the
present invention the input signals INn' may be supplied
from a fourth input terminal (ad), a fifth input terminal (a5)
and a sixth input terminal (a6), and the input bar signals
/INn' may be supplied from a fourth inverter (INV4) coupled
to the fourth input terminal (a4), a fifth inverter (INV5)
coupled to the fifth input terminal (a5) and a sixth inverter
(INV6) coupled to the sixth input terminal (a6). Additional
details of the input signals INn' and the input bar signals
/INn' supplied to the NOR gates (NOR9 to NOR16) will be
described below.

[0089] The third decoder 34 may include five NOR gates
(NOR17 to NOR21). The third decoder 34 may supply input
signals INn' and input bar signals /INn' to the NOR gates
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(NOR17 to NOR21). In an embodiment of the present
invention, the input signals INn' may be supplied from a
seventh input terminal (a7), an eighth input terminal (a8) and
a ninth input terminal (a9), and the input bar signals /INn'
may be supplied from a seventh inverter (INV7) coupled to
the seventh input terminal (a7), an eighth inverter (INV8)
coupled to the eighth input terminal (a8) and a ninth inverter
(INV9) coupled to the ninth input terminal (a9). Additional
details of the input signals INn' and the input bar signals
/INn' supplied to the NOR gates (NOR17 to NOR21) will be
described below.

[0090] Each of the NAND gates (NAND1 to NAND320)
may receive output signals from the first decoder 30, the
second decoder 32 and the third decoder 34, and may supply
the received output signals to the scan lines (S1 to S320) by
performing a NAND operation.

[0091] For example, the first NAND gate (NAND 1) may
supply scan signals to the first scan line (S1) by performing
a NAND operation on outputs of the first NOR gate (NOR1),
the ninth NOR gate (NOR9) and the seventeenth NOR gate
(NOR17). The second NAND gate (NAND2) may supply
scan signals to the second scan line (S2) by performing a
NAND operation on outputs of the second NOR gate
(NOR2), the ninth NOR gate (NORY) and the seventeenth
NOR gate (NOR17).

[0092] Similarly, the sixty-fourth NAND gate (NAND64)
may supply scan signals to the sixty-fourth scan line (S64)
by performing a NAND operation on outputs of the eighth
NOR gate (NORS), the sixteenth NOR gate (NOR1 6) and
the seventeenth NOR gate (NOR17). The three hundred-
twentieth NAND gate (NAND320) may supply scan signals
to the three hundred-twentieth scan line (S320) by perform-
ing a NAND operation on outputs of the eighth NOR gate
(NORS), the sixteenth NOR gate (NOR16) and the twenty-
first NOR gate (NOR21). Thus, each of the NAND gates
(NAND1 to NAND320) may supply scan signals to respec-
tive ones of the scan lines (S1 to S320) by performing a
NAND operation on outputs of the decoders 30, 32, 34.
Although not illustrated in FIG. 3, the NAND gates may
include an inverter. The input bar signals output from the
inverter may be provided to the NAND gates.

[0093] FIG. 4 illustrates driving waveforms according to
an embodiment of the present invention.

[0094] Referring to FIG. 4, driving waveforms having
different frequencies may be supplied to the input terminals
(al to a9) of the scan driver illustrated in FIG. 3. In an
implementation, the frequencies of the driving waveforms
may double with each increment from the ninth input
terminal (a9) to first input terminal (al). For example, the
frequency of the driving waveform supplied to the eighth
input terminal (a8) may be twice the frequency of the driving
waveform supplied to the ninth input terminal (a9), the
frequency of the driving waveform supplied to the seventh
input terminal (a7) may be twice the frequency of the driving
waveform supplied to the eighth input terminal (a8), the
frequency of the driving waveform supplied to the sixth
input terminal (a6) may be twice the frequency of the driving
waveform supplied to the seventh input terminal (a7), etc.
[0095] Inan implementation (not shown), parasitic capaci-
tance, resistance and signal delays of wiring lines in the scan
driver may be reduced using a layout in which the decoders
30, 32, 34 are positioned according to the frequencies of the
waveforms applied thereto. For example, the decoder receiv-
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ing higher frequencies may be positioned nearer the NAND
gates (NAND1 to NAND320). Such an arrangement may
improve response time.

[0096] FIG. 5 illustrates a schematic view of NOR gate
connections according to an embodiment of the present
invention, and FIG. 6A illustrates a detailed view of driving
waveforms according to an embodiment of the present
invention. The driving waveforms illustrated in FIG. 6A
may be supplied to the first input terminal, the second input
terminal, and the third input terminal of the scan driver
shown in FIG. 3. For convenience of description, an exem-
plary connection configuration of the NOR gates (NORI,
NOR2, NOR3 .. . NORS) included in the first decoder 30 is
shown in FIG. 5.

[0097] A connection configuration of the NOR gates
(NOR9 to NOR21) included in the second decoder 32 and
the third decoder 34 may be designed in a similar manner,
using different input terminals. For example, the ninth NOR
gate (NOR9) may be coupled to the fourth input terminal
(ad) through the sixth input terminal (a6) in the same way
that the first NOR gate (NOR1) is coupled to the first input
terminal (al) through the third input terminal (a3), as shown
in FIG. 5. Similarly, the seventeenth NOR gate (NOR17)
may be coupled to the seventh input terminal (a7) through
the ninth input terminal (a9).

[0098] Referring to FIG. 5, in order for the NAND gates
to sequentially output scan signals, the first NOR gate
(NOR1) to the eighth NOR gate (NOR8) may sequentially
output signals having a HIGH polarity.

[0099] The first NOR gate (NOR1) may receive a driving
signal from the first input terminal (al) at the first input
signal (IN1'), may receive a driving signal from the second
input terminal (a2) at the second input signal (IN2"), and may
receive the driving signal from the third input terminal (a3)
at the third input signal (IN3). Driving signals supplied from
a first input bar terminal (/al), a second input bar terminal
(/a2) and a third input bar terminal (/a3) may be used as the
first input bar signal (/IN1'), the second input bar signal
(/IN2") and the third input bar signal (/IN3"), respectively.
[0100] Referring to FIG. 6A, during the a first period (T1),
signals input to the first NOR gate (NOR1) may all have a
LOW polarity, and thus the first NOR gate (NOR1) may
output a signal having the HIGH polarity during the first
period (T1) (see Table 2). Similarly, signals having a LOW
polarity may be supplied to the fourth input terminal (a4),
the fifth input terminal (a5) and the sixth input terminal (a6)
during the first period (T1), such that a signal having a HIGH
polarity may be output from a ninth NOR gate (NORY).
Also, signals having a LOW polarity may be supplied to the
seventh input terminal (a7), the eighth input terminal (a8)
and the ninth input terminal (a9) during the first period (T1),
such that a signal having a HIGH polarity may be output
from a seventeenth NOR gate (NOR17) during the first
period (T1).

[0101] The HIGH polarity signals output from the first
NOR gate (NOR1), the ninth NOR gate (NOR9) and the
seventeenth NOR gate (NOR17) may be supplied to the first
NAND gate (NAND1), as shown in FIG. 3. Accordingly, a
signal having a LOW polarity, i.e., a scan signal, may be
output from the first NAND gate (NAND1) coupled to the
first NOR gate ( NOR1), the ninth NOR gate (NOR9) and
the seventeenth NOR gate (NOR17) (see Table 2). The scan
signal may be supplied to the first scan line (S1) during the
first period (T1).
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[0102] The second NOR gate (NOR2) may receive a
driving signal from the first input bar terminal (/al) as the
first input signal (IN1"), may receive a driving signal from
the second input terminal (a2) as the second input signal
(IN2") and may receive the driving signal from the third
input terminal (a3) as the third input signal (IN3'). Driving
signals supplied from the first input terminal (al), the second
input bar terminal (/a2) and the third input bar terminal (/a3)
may be used as the first input bar signal (/IN1), the second
input bar signal (/IN2) and the third input bar signal (/IN3),
respectively.

[0103] During a second period (T2), a signal having a
HIGH polarity may be output from the second NOR gate
(NOR?2), a signal having a HIGH polarity may be output
from the ninth NOR gate (NOR9) and a signal having a
HIGH polarity may be output from the seventeenth NOR
gate (NOR1 7). The HIGH polarity signals output from the
second NOR gate (NOR2), the ninth NOR gate (NOR9) and
the seventeenth NOR gate (NOR17) may be provided to the
second NAND gate (NAND?2), and thus a signal having a
LOW polarity, i.e., a scan signal, may be output from the
second NAND gate (NAND2). The scan signal may be
supplied to the second scan line (S2) during the second
period (T2).

[0104] The eighth NOR gate (NORS8) may receive a
driving signal from the first input bar terminal (/al) as the
first input signal (IN1"), may receive a driving signal from
the second input bar terminal (/a2) as the second input signal
(IN2'), and may receive a driving signal from the third input
bar terminal (/a3) as the third input signal (IN3'). Driving
signals supplied from the first input terminal (al), the second
input terminal (a2) and the third input terminal (a3) may be
used as the first input bar signal (/IN1), the second input bar
signal (/IN2) and the third input bar signal (/IN3), respec-
tively.

[0105] During the eighth period (T8), a signal having a
HIGH polarity may be output from the eighth NOR gate
(NORS), a signal having a HIGH polarity may be output
from the ninth NOR gate (NOR9) and a signal having a
HIGH polarity may be output from the seventeenth NOR
gate (NOR17). The eighth NOR gate (NORS), the ninth
NOR gate (NORY) and the seventeenth NOR gate (NOR17)
may be coupled to the eighth NAND gate (NANDS), such
that a signal having a LOW polarity, i.e., a scan signal, may
be output from the eighth NAND gate (NANDS). The scan
signal may be supplied to the eighth scan line (S8) during the
eighth period (T8).

[0106] As described above, a scan driver according to an
embodiment of the present invention may sequentially sup-
ply a scan signal to scan lines. The scan driver may include
NOR gates having transistors that are all a same type of
MOS transistor, e.g., all PMOS transistors. The scan driver
may also include NAND gates having transistors that are the
same type of MOS transistor as the NOR gates, e.g., all
PMOS transistors. Thus, a scan driver according to an
embodiment of the present invention may be suitable for
being formed in a panel of an organic light emitting diode
display that includes pixel circuits having PMOS transistors.
[0107] An exemplary connection configuration in which
the scan signals are sequentially supplied to the scan lines
(51 to S320) has been described above, but embodiments of
the present invention are not limited thereto. For example, a
scan driver according to another embodiment of the present
invention may be configured to drive a display, e.g., an
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organic light emitting diode display, in a digital mode. In the
digital mode, the display may reproduce a predetermined
image by supplying a data signal of “1” or “0” and control-
ling an emission time of each of the pixels. However,
contour noise, etc., may be generated where such a digital
mode display is driven using subframe units. Therefore, it
may be desirable to supply a scan signal to the lines without
sequentially supplying the scan signal. It will be appreciated
that a scan driver according to an embodiment of the present
invention be implemented to supply non-sequential scan
signals, and may supply a scan signal to any of the scan lines
by changing the driving waveform shown in FIG. 4 and/or
the connection configuration shown in FIG. 3.

[0108] For example, a non-emission time may be reduced
to reduce or eliminate contour noise using an approach in
which a scan signal is supplied to the tenth scan line (S10),
followed by the sixtieth scan line (560). The first NAND
gate (NAND1) may be coupled to the tenth scan line (S10),
and the second NAND gate (NAND2) may be coupled to the
sixtieth scan line (S60). Therefore, the scan signal may be
supplied to the tenth scan line (S10), then to the sixtieth scan
line (S60). Thus, a scan signal may be supplied to a
predetermined point by changing connection positions of the
NAND gates (NAND1 to NAND320). Accordingly, a scan
driver according to an embodiment of the present invention
may provide a scan signal suitable for digitally driving a
display.

[0109] FIG. 6B illustrates driving waveforms according to
another embodiment of the present invention. As shown in
FIG. 6B, a period during which the waveform is at a HIGH
polarity may be greater than a period during which the
waveform is at a LOW polarity. Such a waveform may be
used for each of the terminals (al to a9, /al to /a9) that are
illustrated in FIG. 3.

[0110] As a particular example, the HIGH polarity may be
set to a longer period than that of the LOW polarity in the
driving waveform supplied to the first input terminal (al).
Further, the HIGH polarity may be set to a longer period
than that of the LOW polarity in the driving waveform
supplied to the first input bar terminal (/al). It will be
appreciated that, in this case, the driving waveform supplied
to the first input bar terminal (/al) may not be generated
using the above-described inverters, and may instead be
externally provided. If the period of the HIGH polarity is set
to be longer than that of the LOW polarity in the driving
waveform, then the LOW period may be prevented from
overlapping with the HIGH polarity due to delay, etc., and
therefore a more stable driving arrangement may be pro-
vided.

[0111] FIG. 7 illustrates a schematic view of an organic
light emitting diode display according to an embodiment of
the present invention.

[0112] Referring to FIG. 7, the organic light emitting
diode display may include a pixel unit 130 including pixels
140 formed in an intersection region of scan lines (S1 to Sn)
and data lines (D1 to Dm); a scan driver 110 for driving the
scan lines (S1 to Sn); a data driver 120 for driving the data
lines (D1 to Dm); and a timing controller 150 for controlling
the scan driver 1 10 and the data driver 120.

[0113] The data driver 120 may generate data signals in
response to a data driving control signal (DCS) supplied
from a timing controller 150, and may provide the generated
data signals to the data lines (D1 to Dm). The data driver 120
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may supply the data signals, corresponding to one line, to the
data lines (D1 to Dm) in every horizontal period (1H).

[0114] The scan driver 110 may generate scan signals in
response to a scan driving control signal (SCS) (for example,
a signal having waveform similar to a driving waveform
shown in FIG. 4) supplied from the timing controller 150,
and may supply the generated scan signals to the scan lines
(S1 to Sn). The scan signals generated in the scan driver 110
may be sequentially supplied to the scan lines (S1 to Sn), or
may be supplied in another order. As described above, the
scan driver 110 may include NOR and/or NAND gates
having transistors that are all a same type of MOS transistor,
and which may be formed in a panel of the display.

[0115] In another implementation, in order to reduce a
mounting area of a panel, NOR gate decoders 30, 32, 34 for
the scan driver 110 may be formed on the data driver 120,
e.g., in the form of a chip, or integrated circuit. Thus, the
data driver 120 may be formed to include the decoders 30,
32, 34 in the data driver 120 chip. The scan driver 110 may
be stably driven by electrically connecting the decoders 30,
32, 34 to NAND gates formed in a panel.

[0116] The timing controller 150 may generate a data
driving control signal (DCS) and a scan driving control
signal (SCS) in correspondence with externally provided
synchronizing signals. The data driving control signals
(DCS) generated by the timing controller 150 may be
supplied to the data driver 120, and the scan driving control
signals (SCS) may be supplied to the scan driver 110. The
timing controller 150 may rearrange externally provided
data and supply the data to the data driver 120.

[0117] The pixel unit 130 may receive power from a first
driving power source (ELVDD) and a second driving power
source (ELVSS), which may be externally provided, and
may supply the first driving power source (ELVDD) and the
second driving power source (ELVSS) to each of the pixels
140. The pixels 140 may receive the first driving power
source (ELVDD) and the second driving power source
(ELVSS) in correspondence with a data signal, and may
control an electric current flowing from the first driving
power source (ELVDD) to the second driving power source
(ELVSS) via an organic light emitting diode. Each of the
pixels 140 may include one or more transistors. In an
embodiment of the present invention, all of the transistors
included in the pixels 140 and all of the transistors included
in the scan driver 110 may be a same type of MOS transistor,
e.g., all PMOS transistors.

[0118] As described above, a logic gate according to an
embodiment of the present invention may be used for a scan
driver in which NOR and NAND logic gate transistors are
all PMOS transistors. Thus, the scan driver may be formed
in a panel without increasing of the number of masks, since
all of the transistors in the scan driver may be a same type
as transistors used in pixel circuits, e.g., PMOS transistors.
Further, where the scan driver forms part of a display that
includes pixel circuits having PMOS transistors, the NOR
and NAND gate PMOS transistors may be formed at the
same time as the pixel circuit PMOS transistors. Therefore,
manufacturing costs may be reduced. A scan driver accord-
ing to an embodiment of the present invention may be
configured to provide a particular order of scan signals to the
scan lines by varying the driving waveforms and/or the NOR
and NAND gates. Accordingly, the scan driver may be
suitable for various driving arrangements.
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[0119] Exemplary embodiments of the present invention
have been disclosed herein, and although specific terms are
employed, they are used and are to be interpreted in a
generic and descriptive sense only and not for purpose of
limitation. Accordingly, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made without departing from the spirit and
scope of the present invention as set forth in the following
claims.

What is claimed is:
1. An organic light emitting diode display, comprising:
pixel circuits coupled to respective data lines and scan
lines;
a data driver configured to supply data signals to the data
lines; and
a scan driver configured to provide scan signals to the
scan lines,
wherein the scan driver comprises:
at least one decoder including a plurality of NOR gates,
the decoder configured to provide a first plurality of
signals; and

a plurality of NAND gates coupled to respective scan
lines, the NAND gates being configured to perform
a NAND operation on the first plurality of signals
and to provide scan signals to the scan lines,

wherein all transistors in each of the NOR gates and
each of the NAND gates are a same type of MOS
transistor.

2. The organic light emitting diode display as claimed in
claim 1, wherein:

the pixel circuits each include at least one transistor, and

the NAND gates and the pixel circuits are part of a same
panel.

3. The scan driver as claimed in claim 2, wherein all the
transistors in each of the pixel circuits and each of the
NAND gates are PMOS transistors.

4. The organic light emitting diode display as claimed in
claim 1, wherein the NOR gates and the data driver are part
of a same chip.

5. The organic light emitting diode display as claimed in
claim 1, wherein the at least one decoder includes a plurality
of input terminals configured to receive input signals from
the outside, and

a plurality of inverters are coupled respectively to the
input terminals to reverse the input signals.

6. The organic light emitting diode display as claimed in
claim 1, wherein the at least one decoder includes a plurality
of input terminals configured to receive input signals and
input bar signals from the outside, the input signals and the
input bar signals being set to a longer period of a HIGH
polarity than that of a LOW polarity.

7. The organic light emitting diode display as claimed in
claim 1, wherein each of the NAND gates comprises:

a first control transistor configured to control a connection
between a second power source and a first output
terminal, a first electrode of the first control transistor
being coupled to the first output terminal,

a first plurality of transistors coupled in parallel between
the first electrode of the first control transistor and a
first power source, the first plurality of transistors being
configured to operate in correspondence with the first
plurality of signals;

a second plurality of transistors coupled in parallel
between the first electrode of the first control transistor
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and a gate electrode of the first control transistor, the
second plurality of transistors being configured to opet-
ate in correspondence with the first plurality of signals;
and

a third plurality of transistors coupled in series between
the second power source and the gate electrode of the
first control transistor, the third plurality of transistors
being configured to operate in correspondence with a
first plurality of bar signals.

8. The organic light emitting diode display as claimed in

claim 7, wherein each of the NOR gates comprises:

a second control transistor configured to control a con-
nection between a fourth power source and a second
output terminal, a first electrode of the second control
transistor being coupled to the second output terminal;

a fourth plurality of transistors coupled in series between
the first electrode of the second control transistor and a
third power source, the fourth plurality of transistors
being configured to operate in correspondence with a
plurality of input signals;

a fifth plurality of transistors coupled in series between
the first electrode of the second control transistor and a
gate electrode of the second control transistor, the fifth
plurality of transistors being configured to operate in
correspondence with the plurality of input signals; and

a sixth plurality of transistors coupled in parallel between
the gate electrode of the second control transistor and
the fourth power source, the sixth plurality of transis-
tors being configured to operate in correspondence with
a plurality of input bar signals.

9. The organic light emitting diode display as claimed in
claim 8, wherein the first and third power sources provide a
same first voltage, and the second and fourth power sources
provide a same second voltage that is lower than the first
voltage.

10. The organic light emitting diode display as claimed in
claim 1, wherein each of the NOR gates comprises:

a control transistor configured to control a connection
between a second power source and an output terminal,
a first electrode of the control transistor being coupled
to the output terminal;

a first plurality of transistors coupled in series between the
first electrode of the control transistor and a first power
source, the first plurality of transistors being configured
to operate in correspondence with a plurality of input
signals;

a second plurality of transistors coupled in series between
the first electrode of the control transistor and a gate
electrode of the control transistor, the second plurality
of transistors being configured to operate in correspon-
dence with the plurality of input signals; and

a third plurality of transistors coupled in parallel between
the gate electrode of the control transistor and the
second power source, the third plurality of transistors
being configured to operate in correspondence with a
plurality of input bar signals.

11. The organic light emitting diode display as claimed in

claim 1, wherein:

the display includes a plurality of decoders,

the display is configured to provide a plurality of input
signals to the decoders, the input signals having dif-
ferent frequencies, and
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a decoder receiving a higher frequency input signal is
disposed closer to the NAND gates than a decoder
receiving a lower frequency input signal.

12. A scan driver, comprising:

at least one decoder including a plurality of NOR gates,
the decoder configured to provide a first plurality of
signals; and

a plurality of NAND gates configured to perform a
NAND operation on the first plurality of signals and to
provide scan signals,

wherein all transistors in each of the NOR gates and each
of the NAND gates are a same type of MOS transistor.

13. The scan driver as claimed in claim 12, wherein all the
transistors in each of the NOR gates and each of the NAND
gates are PMOS transistors.

14. The scan driver as claimed in claim 12, wherein the at
least one decoder includes a plurality of input terminals
configured to receive input signals from the outside, and

a plurality of inverters are coupled respectively to the
input terminals to reverse the input signals.

15. The scan driver as claimed in claim 12, wherein the at
least one decoder includes a plurality of input terminals
configured to receive input signals and input bar signals
from the outside, the input signals and the input bar signals
being set to a longer period of a HIGH polarity than that of
a LOW polarity.

16. The scan driver as claimed in claim 12, wherein each
of the NAND gates comprises:

a first control transistor configured to control a connection
between a second power source and a first output
terminal, a first electrode of the first control transistor
being coupled to the first output terminal,

a first plurality of transistors coupled in parallel between
the first electrode of the first control transistor and a
first power source, the first plurality of transistors being
configured to operate in correspondence with the first
plurality of signals;

a second plurality of transistors coupled in parallel
between the first electrode of the first control transistor
and a gate electrode of the first control transistor, the
second plurality of transistors being configured to opet-
ate in correspondence with the first plurality of signals;
and

a third plurality of transistors coupled in series between
the second power source and the gate electrode of the
first control transistor, the third plurality of transistors
being configured to operate in correspondence with a
first plurality of bar signals.

17. The scan driver as claimed in claim 16, further
comprising a capacitor coupled between the first electrode
and the gate electrode of the first control transistor.

18. The scan driver as claimed in claim 16, wherein each
of the NOR gates comprises:

a second control transistor configured to control a con-
nection between a fourth power source and a second
output terminal, a first electrode of the second control
transistor being coupled to the second output terminal;

a fourth plurality of transistors coupled in series between
the first electrode of the second control transistor and a
third power source, the fourth plurality of transistors
being configured to operate in correspondence with a
plurality of input signals;

a fifth plurality of transistors coupled in series between
the first electrode of the second control transistor and a
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gate electrode of the second control transistor, the fifth
plurality of transistors being configured to operate in
correspondence with the plurality of input signals; and

a sixth plurality of transistors coupled in parallel between
the gate electrode of the second control transistor and
the fourth power source, the sixth plurality of transis-
tors being configured to operate in correspondence with
a plurality of input bar signals.

19. The scan driver as claimed in claim 18, further
comprising a second capacitor coupled between the first
electrode and the gate electrode of the second control
transistor.

20. The scan driver as claimed in claim 12, wherein each
of the NOR gates comprises:

a control transistor configured to control a connection
between a second power source and an output terminal,
a first electrode of the control transistor being coupled
to the output terminal;

a first plurality of transistors coupled in series between the
first electrode of the control transistor and a first power
source, the first plurality of transistors being configured
to operate in correspondence with a plurality of input
signals;

a second plurality of transistors coupled in series between
the first electrode of the control transistor and a gate
electrode of the control transistor, the second plurality
of transistors being configured to operate in correspon-
dence with the plurality of input signals; and

a third plurality of transistors coupled in parallel between
the gate electrode of the control transistor and the
second power source, the third plurality of transistors
being configured to operate in correspondence with a
plurality of input bar signals.

21. A NAND gate, comprising:

a control transistor configured to control a connection
between a second power source and an output terminal,
a first electrode of the control transistor being coupled
to the output terminal;

a first plurality of transistors coupled in parallel between
the first electrode of the control transistor and a first
power source, the first plurality of transistors being
configured to operate in correspondence with a plural-
ity of signals;

a second plurality of transistors coupled in parallel
between the first electrode of the control transistor and
a gate electrode of the control transistor, the second
plurality of transistors being configured to operate in
correspondence with the plurality of signals; and

a third plurality of transistors coupled in series between
the second power source and the gate electrode of the
control transistor, the third plurality of transistors being
configured to operate in correspondence with a plural-
ity of bar signals.

22. The NAND gate as claimed in claim 21, further
comprising a capacitor coupled between the first electrode
and the gate electrode of the control transistor.

23. ANOR gate, comprising:

a control transistor configured to control a connection

between a second power source and an output terminal,
a first electrode of the control transistor being coupled
to the output terminal;
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a first plurality of transistors coupled in series between the
first electrode of the control transistor and a first power
source, the first plurality of transistors being configured
to operate in correspondence with a plurality of input
signals;

a second plurality of transistors coupled in series between
the first electrode of the control transistor and a gate
electrode of the control transistor, the second plurality
of transistors being configured to operate in correspon-
dence with the plurality of input signals; and

Feb. 14, 2008

a third plurality of transistors coupled in parallel between
the gate electrode of the control transistor and the
second power source, the third plurality of transistors
being configured to operate in correspondence with a
plurality of input bar signals.

24. The NOR gate as claimed in claim 23, further com-

prising a capacitor coupled between the first electrode and
the gate electrode of the control transistor.
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