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(57) ABSTRACT

A logic gate includes a first driver connected to a first power
source, a first control transistor connected between a first
node and a second power source to control a voltage of the
first node, a second driver connected between a gate elec-
trode of the first control transistor and the second power
source, a third driver connected between the first power
source and the second power source, a second control
transistor connected between the third driver and the second
power source, and having a first electrode connected to an
output terminal, and a fourth driver arranged between a gate
electrode of the second control transistor and the second
power source, wherein the first control transistor, the second
control transistor and each transistor of the first driver, the
second driver, the third driver and the fourth driver are
PMOS transistors.
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LOGIC GATES, SCAN DRIVERS AND
ORGANIC LIGHT EMITTING DISPLAYS
USING THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to logic gates, scan
drivers and organic light emitting displays using the same.
More particularly, the invention relates to logic gates
capable of being realized with PMOS transistors, and scan
drivers and organic light emitting displays using such a logic
gate.

[0003] 2. Description of the Related Art

[0004] Various types of flat panel displays are being
researched and developed. In general, flat panel displays are
capable of having a lower weight and/or a lower volume
than cathode ray tubes. Flat panel displays include, e.g.,
liquid crystal displays, field emission displays, plasma dis-
play panels, organic light emitting display devices, etc.
[0005] In general, organic light emitting display devices
display an image using an organic light emitting diode that
generates light by recombination of electrons and holes.
Such organic light emitting display devices may be advan-
tageous by having relatively rapid response times and low
power consumption characteristics.

[0006] Organic light emitting displays may include pixels
arranged in a matrix-type manner, a data driver for driving
data lines connected to the pixels, and a scan driver for
driving scan lines connected to the pixels.

[0007] The scan driver may select pixels line by line while
sequentially supplying a scan signal during every horizontal
period. The data driver may supply a data signal to the pixels
selected by the scan signal, line by line. Therefore, each of
the pixels may display a predetermined image corresponding
to the data signal by supplying a predetermined electric
current, corresponding to the respective data signal, to an
organic light emitting diode.

[0008] The scan driver should be mounted on a panel to,
e.g., reduce the manufacturing cost of the organic light
emitting display, etc. However, it is difficult to mount the
scan driver on the panel because the conventional scan
driver is composed of PMOS transistors and NMOS tran-
sistors. Thus, a number of masks necessary for manufactur-
ing the transistors may more than when the scan driver only
includes one type of transistors, i.e., only NMOS or only
PMOS. Accordingly, e.g., a scan driver capable of being
realized with only PMOS transistors, i.e., no NMOS tran-
sistors, so that it may be formed on the panel is desired.

SUMMARY OF THE INVENTION

[0009] The present invention is therefore directed to logic
gates, scan drivers and/or organic light emitting display,
which substantially overcome one or more of the problems
due to the limitations and disadvantages of the related art.
[0010] It is therefore a feature of an embodiment of the
present invention to provide a logic gate capable of being
realized with PMOS transistors, and a scan driver and an
organic light emitting display using such a logic gate.

[0011] At least one of the above and other features and
advantages of the present invention may be realized by
providing a logic gate electrically connected to a first power
source and a second power source having a lower voltage
than the first power source, the logic gate including a first
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driver connected to the first power source for controlling a
connection of a first node to the first power source based on
a plurality of externally supplied input signals, a first control
transistor connected between the first node and the second
power source to control a voltage of the first node, a second
driver connected between a gate electrode of the first control
transistor and the second power source, a third driver
connected between the first power source and the second
power source, which may be driven by a voltage applied to
the first node, a second control transistor connected between
the third driver and the second power source, and having a
first electrode connected to an output terminal, and a fourth
driver arranged between a gate electrode of the second
control transistor and the second power source, for control-
ling a connection between the gate electrode of the second
control transistor and the second power source, wherein each
of the first driver, the second driver, the third driver and the
fourth driver includes at least one transistor, and each of the
transistors of the first driver, the second driver, the third
driver and the fourth driver, the first control transistor and
the second control transistor are PMOS transistors.

[0012] The logic gate may include a first capacitor con-
nected between the gate electrode and a first electrode of the
first control transistor, and a second capacitor connected
between the gate electrode and the first electrode of the
second control transistor. The first driver may include a
plurality of first transistors connected in parallel between the
first power source and the first node, which may be turned
on or turned off based on the input signals. A width/length
ratio of the first control transistor may be set to a narrower
range than a width/length ratio of each of the first transistors.
[0013] The second driver may include a second transistor
having a first electrode connected to the gate electrode of the
first control transistor, and a gate electrode and a second
electrode that are connected to the second power source. The
third driver may include a first transistor for controlling a
connection of the first electrode of the second control
transistor to the first power source based on a voltage of the
first node. The third driver may further include a second
transistor for controlling a connection of the gate electrode
and the first electrode of the second control transistor based
on a voltage of the first node. A width/length ratio of the
second control transistor may be set to a narrower range than
that of the first transistor.

[0014] The fourth driver may include a first transistor
having a first electrode connected to the gate electrode of the
second control transistor, and a gate electrode and a second
electrode that are connected to the second power source. The
fourth driver may include second and third transistors con-
nected in parallel with the first transistor of the fourth driver
between the gate electrode of the second control transistor
and the second power source and the first, second and third
transistors of the fourth driver may be turned on or turned off’
based on the input signals.

[0015] The logic gate may include a fifth driver having
first transistors connected in parallel between the first elec-
trode and the gate electrode of the first control transistor, and
the first transistors of the fifth driver may be turned on or
turned off based on the input signals. The second driver may
include second transistors connected in series between the
gate electrode of the first control transistor and the second
power source, and the second transistors may be turned on
or turned off based on bar signals having a reverse polarity
to the input signals.
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[0016] At least one of the above and other features and
advantages of the present invention may be realized by
providing a scan driver for driving a plurality of scan lines,
including at least one decoder including a plurality of AND
gates, and a plurality of NAND gates respectively connected
to the scan lines and generating scan signals by performing
a NAND operation on outputs of the decoder, wherein each
of'the AND gates and the NAND gates may be composed of
a plurality of PMOS transistors.

[0017] The scan driver may include a plurality of input
terminals in each of the decoders for receiving externally
supplied input, signals, and a plurality of inverters connected
to each of the input terminals to reverse the received input
signals. The scan driver may include a plurality of input
terminals in each of the decoders for receiving externally
supplied input signals and bar signals, wherein HIGH polar-
ity portions of the input and input bar signals may have a
longer period than LOW polarity portions of the input and
input bar signals. Each of the NAND gates may be electri-
cally connected to a first power source and a second power
source having a lower voltage than the first power source,
and each of the NAND gates may include a control transistor
arranged between the first power source and the second
power source, and having an output terminal connected to a
first electrode thereof, a plurality of first transistors arranged
in parallel between a first electrode of the control transistor
and the first power source, and respectively receiving exter-
nally supplied input signals, a plurality of second transistors
arranged in parallel between the first electrode and a gate
electrode of the control transistor, and respectively receiving
the input signals, and a plurality of third transistors arranged
in series between the gate electrode of the control transistor
and the second power source, and receiving the input signals
and input bar signals having a reversed polarity relative to
the input signals.

[0018] The scan driver may include a capacitor connected
between the first electrode and the gate electrode of the
control transistor. Each of the AND gates may be electrically
connected to a first power source and a second power source
having a lower voltage than the first power source, and each
of the AND gates may include a plurality of first transistors
connected in parallel between the first power source and a
first node and capable of receiving externally supplied input
signals, respectively, a first control transistor connected
between the first node and the second power source to
control a voltage of the first node, a plurality of second
transistors connected in parallel between a gate electrode
and a first electrode of the first control transistor and capable
of receiving the respective input signals, a plurality of third
transistors connected in series between the gate electrode of
the first control transistor and the second power source and
capable of receiving input bar signals, respectively, a second
control transistor for controlling a voltage supplied to an
output terminal, a fourth transistor connected between the
first power source and the second control transistor and
being turned on or turned off based on a voltage applied to
the first node, a fifth transistor connected between a gate
electrode and a first electrode of the second control transistor
and turned on or turned off based on the voltage applied to
the first node, and a plurality of sixth transistors connected
in parallel between the gate electrode of the second control
transistor and the second power source and capable of
receiving the respective input signals.
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[0019] At least one of the above and other features and
advantages of the present invention may be realized by
providing a display including a data driver for supplying a
data signal to data lines, a scan driver for supplying a data
signal to scan lines, and a plurality of pixels connected to the
data lines and scan lines and capable of charging a voltage
corresponding to the respective data signal when the scan
signal is supplied to the respective ones of the data lines and
scan lines, wherein the scan driver includes at least one
decoder including a plurality of AND gates, and a plurality
of NAND gates connected respectively to respective ones of
the scan lines for generating scan signals by performing a
NAND operation on outputs of the decoder, and each of the
AND gates and the NAND gates may be composed of a
plurality of PMOS transistors.

[0020] The display may include a plurality of decoders,
and the decoders may be arranged such that the decoder of
the plurality of decoders receiving relatively higher fre-
quency ones of the input signals is arranged closest to the
NAND gates, and the decoder of the plurality of decoders
receiving relatively lower frequency ones of the input sig-
nals is arranged furthest from the NAND gates.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] 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:

[0022] FIG. 1 illustrates a circuit diagram of an exemplary
embodiment of a NAND gate according to one or more
aspects of the present invention;

[0023] FIG. 2 illustrates a circuit diagram of a first exem-
plary embodiment of an AND gate according to one or more
aspects of the present invention;

[0024] FIG. 3 illustrates a circuit diagram of a second
exemplary embodiment of an AND gate according to one or
more aspects of the present invention;

[0025] FIG. 4 illustrates a circuit diagram of a third
exemplary embodiment of an AND gate according to one or
more aspects of the present invention;

[0026] FIG. 5 illustrates a circuit diagram of a scan driver
including the exemplary AND gate illustrated in FIG. 4 and
the exemplary NAND gate illustrated in FIG. 1;

[0027] FIG. 6 illustrates a waveform diagram of exem-
plary driving waveforms that may be supplied to the input
terminals of the exemplary scan driver illustrated in FIG. 5;
[0028] FIG. 7 illustrates a diagram of exemplary connec-
tion configurations of input terminals of the AND gates of
the exemplary first decoder of the exemplary scan driver
illustrated in FIG. 5;

[0029] FIG. 8A illustrates enlarged waveform diagrams of
the first, second and third input signals illustrated in FIG. 6;
[0030] FIG. 8B illustrates enlarged waveform diagrams of

the first input signal and the first input bar signal illustrated
in FIG. 6; and
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[0031] FIG. 9 illustrates a schematic diagram of an organic
light emitting display according to one or more embodi-
ments of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0032] Korean Patent Application No. 2006-0074584,
filed on Aug. 8, 2006, in the Korean Intellectual Property
Office, and entitled: “Logic Gate, Scan Driver and Organic
Light Emitting Display Using the Same,” is incorporated by
reference herein in its entirety.

[0033] 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
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.

[0034] In the following description, when one element is
connected to another element, one element may be not only
directly connected to another element but also indirectly
connected to another element via another element. In addi-
tion, it will also be understood that when an element is
referred to as being “between” two elements, it can be the
only element between the two elements, or one or more
intervening elements may also be present. Further, irrelative
elements are omitted for clarity. Also, like reference numer-
als refer to like elements throughout the specification.
[0035] FIG. 1 illustrates a circuit diagram of an exemplary
embodiment of a NAND gate according to one or more
aspects of the present invention. As illustrated in FIG. 1, in
some embodiments of the invention, the NAND gate may be
realized with only PMOS transistors, i.e., no NMOS tran-
sistors.

[0036] Referring to FIG. 1, in some embodiments, the
NAND gate may include a seventh transistor M7, i.e., a
control transistor, for controlling a voltage supplied to an
output terminal Vout, a first driver 10, a second driver 12 and
a third driver 14.

[0037] The first driver 10 may be arranged between a first
power source VDD and the seventh transistor M7. The first
driver 10 may control a connection of a first electrode of the
seventh transistor M7 to the first power source VDD based
on polarities, e.g., HIGH or LOW, of a first input signal IN1,
a second input signal IN2 and/or a third input signal IN3.
[0038] The second driver 12 may be arranged between the
first electrode and a gate electrode of the seventh transistor
M7. The second driver 12 may control a connection of the
gate electrode and the first electrode of the seventh transistor
M7 based on polarities, e.g., HIGH or LOW, of the first input
signal IN1, the second input signal IN2 and/or the third input
signal IN3.

[0039] The third driver 14 may be arranged between the
gate electrode of the seventh transistor M7 and a second
power source VSS. The third driver 14 may control a
connection between the gate electrode of the seventh tran-
sistor M7 and the second power source VSS based on
polarities, e.g., HIGH or LOW, of a first input bar signal
/IN1, a second input bar signal /IN2 and/or a third input bar
signal /IN3.

[0040] The seventh transistor M7 may be turned on or
turned off based on a voltage supplied to the gate electrode
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of the seventh transistor M7. For example, the seventh
transistor M7 may be turned off when a voltage of the first
power source VDD is supplied to the gate electrode of the
seventh transistor M7, and the seventh transistor M7 may be
turned on when a voltage of the second power source VSS
is supplied to the gate electrode of the seventh transistor M7.

[0041] In embodiments of the invention, the first power
source VDD may be set to have a higher voltage than the
second power source VSS. For example, the first power
source VDD may be set to a voltage of a positive polarity,
and the second power source VSS may be set to a ground
voltage or a voltage of a negative polarity.

[0042] The first driver 10 may include a first transistor M1,
a second transistor M2 and a third transistor M3, which may
all be connected in parallel between the first power source
VDD and the first electrode of the seventh transistor M7. In
such embodiments, the first driver 10 may electrically con-
nect 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/or the third input
signal IN3 is set to a LOW polarity.

[0043] More specifically, in some embodiments of the
invention, the first transistor M1 may be connected 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, e.g., the first transistor M1
may be turned on when the first input signal IN1 has a LOW
polarity, and may be turned off in other cases.

[0044] The second transistor M2 may be connected
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, e.g., the second
transistor M2 may be turned on when the second input signal
IN2 has a LOW polarity, and may be turned off in other

cases.

[0045] The third transistor M3 may be connected 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, e.g., the third transistor M3
may be turned on when the third input signal IN3 has a LOW
polarity, and may be turned off in other cases.

[0046] The second driver 12 may include a fourth tran-
sistor M4, a fifth transistor M5 and a sixth transistor M6,
which may all be connected in parallel between the first
electrode and the gate electrode of the seventh transistor M7.
In such embodiments, the second driver 12 may electrically
connect 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/or
the third input signal IN3 has a LOW polarity.

[0047] More specifically, e.g., in some embodiments of the
invention, the fourth transistor M4 may be connected
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, e.g., the fourth transistor
M4 may be turned on when the third input signal IN3 has a
LOW polarity, and may be turned off in other cases.

[0048] The fifth transistor M5 may be connected 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, e.g., the fifth transistor M5
may be turned on when the second input signal IN2 has a
LOW polarity, and may be turned off in other cases.
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[0049] The sixth transistor M6 may be connected 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, e.g., the sixth transistor M6 may be
turned on when the first input signal IN1 has a LOW
polarity, and may be turned off in other cases.

[0050] The third driver 14 may include an eighth transistor
M8, a ninth transistor M9 and a tenth transistor M10, which
may all be connected in series between the gate electrode of
the seventh transistor M7 and the second power source VSS.
In such embodiments, the third driver 14 may electrically
connect 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 have a LOW polarity.

[0051] More specifically, e.g., in some embodiments of the
invention, the eighth transistor M8, the ninth transistor M9
and the tenth transistor M10 may be arranged in series
between the gate electrode of the seventh transistor M7 and
the second power source VSS. In some embodiments of the
invention, 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.

[0052] Table 1 provides a Truth Table for NAND gates.
TABLE 1
IN1 N2 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

[0053] Exemplary operation of the NAND gate illustrated
in FIG. 1 will be described below with reference to Table 1.
In some embodiments of the invention, any one of the first
transistor M1, the second transistor M2 and the third tran-
sistor M3 may be turned on when any one of a first input
signal IN1, a second input signal IN2, and a third input
signal IN3 has a LOW polarity. If any of the first, second and
third transistors M1, M2, M3 are on, the first power source
VDD and the first electrode of the seventh transistor M7 may
be electrically connected to each other, and a voltage of the
first power source VDD may be output to an output terminal
Vout. Thus, e.g., a voltage of the HIGH polarity may be
supplied to the output terminal Vout when one or more of the
first input signal IN1, the second input signal IN2 and the
third input signal IN3 has a LOW polarity.

[0054] Any one of the fourth transistor M4, fifth transistor
MS5 and sixth transistors M6 may be turned on when one or
more of the first input signal IN1, the second input signal
IN2 and the third input signal IN3 has a LOW polarity. If any
of the fourth, fifth and sixth transistors M4, M5, M6 are on,
the first power source VDD and the gate electrode of the
seventh transistor M7 may be electrically connected to each
other. In such cases, both terminal voltages of a first capaci-
tor C1, which may be arranged between the gate electrode
and the first electrode of the seventh transistor M7, may be
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set to a same voltage value, e.g., the first power source VDD.
In some embodiments of the invention, the first capacitor C1
may reduce and/or prevent a leakage current from flowing
from the seventh transistor M7 to the second power source
VSS by maintaining, and more particularly, e.g., constantly
maintaining, a voltage between the gate electrode and the
first electrode of the seventh transistor M7.

[0055] If any one of the first input signal IN1, the second
input signal IN2 and the third input signal IN3 has a LOW
polarity, then at least one of the first input bar signal /IN1,
the second input bar signal /IN2 and the third input bar
signal /IN3 has a HIGH polarity. In such cases, e.g., at least
one of the eighth transistor M8, the ninth transistor M9 and
the tenth transistor M10 may be turned off, and the gate
electrode of the seventh transistor M7 and the second power
source VSS may be disconnected, e.g., electrically inter-
rupted.

[0056] With regard to the first, second and third transistors
M1, M2, M3, the first transistor M1 may be turned off when
the first input signal IN1 has a HIGH polarity, the second
transistor M2 may be turned off when the second input
signal IN2 has a HIGH polarity, and the third transistor M3
may be turned off when the third input signal IN3 has a
HIGH polarity. As the first, second and third transistors M1,
M2, M3 may be connected in parallel, the first electrode of
the seventh transistor M7 may be connected to the first
power source VDD if any of the first, second and third input
signals IN1, IN2, IN3 has a LOW polarity, and the first
electrode of the seventh transistor M7 may be disconnected,
e.g., electrically interrupted, from the first power source
VDD if all of the first, second and third input signals IN1,
IN2, IN3 have a HIGH polarity.

[0057] With regard to the fourth, fifth and sixth transistors
M4, M5, M6, the fourth transistor M4 may be turned off if
the first input signal IN1 has a HIGH polarity, the fifth
transistor M5 may be turned off if the second input signal
IN2 has a HIGH polarity, and the sixth transistor M6 may be
turned off if the third input signal IN3 has a HIGH polarity.
Therefore, if, e.g., the first input signal IN1, the second input
signal IN2 and the third input signal IN3 all have a HIGH
polarity, the first electrode of the seventh transistor M7 and
the gate electrode of the seventh transistor M7 may be
disconnected from each other, e.g., electrically interrupted.
[0058] With regard to the eighth, ninth and tenth transis-
tors M8, M9, M10, the eighth transistor M8 may be turned
on if the first input bar signal /IN1 has a LOW polarity, i.e.,
the first input signal IN1 has a HIGH polarity. The ninth
transistor M9 may be turned on if the second input bar signal
/IN2 has LOW polarity, i.e., the second input signal IN2 has
a HIGH polarity. The tenth transistor M10 may be turned on
if the third input bar signal /IN3 has a LOW polarity, i.e., the
third input signal IN3 has a HIGH polarity. When the first
input bar signal /IN1, the second input bar signal /IN2 and
the third input bar signal /IN3 have a LOW polarity, the
eighth, ninth and tenth transistors M8, M9, M10 may be
turned on and a voltage of the second power source VSS
may be supplied to the gate electrode of the seventh tran-
sistor M7. If the voltage of the second power source VSS is
supplied to the gate electrode of the seventh transistor M7,
then 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, e.g., a voltage of the second
power source VSS corresponding to the LOW polarity may
be output to the output terminal Vout when all of the first
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input signal IN1, the second input signal IN2 and the third
input signal IN3 have a HIGH polarity and accordingly, all
of the first input bar signal /IN1, the second input bar signal
/IN2 and the third input bar signal /IN3 have a LOW
polarity.

[0059] As described above, in embodiments of the inven-
tion, the NAND gates may be composed of PMOS transis-
tors, i.e., may not include NMOS transistors. By providing
NAND gates including only PMOS transistors, the NAND
gates may be mounted on a panel of an organic light emitting
display, and therefore manufacturing cost may be lowered
and the manufacturing process may be simplified.

[0060] In the exemplary embodiment of the NAND gate
illustrated in FIG. 1, the exemplary NAND gate includes
three inputs. However, embodiments of the invention are not
limited to three-input NAND gates. For example, NAND
gates employing one or more aspects of the invention may
include, e.g., two inputs or more than three inputs. The
number of the inputs may be controlled by controlling a
number of transistors included in each of the first driver 10,
the second driver 12 and the third driver 14. For example, if
four transistors are included in each of the first driver 10, the
second driver 12 and the third driver 14, then NAND gates
having four inputs may be configured.

[0061] FIG. 2 illustrates a circuit diagram of a first exem-
plary embodiment of an AND gate according to one or more
aspects of the present invention. The AND gate according to
the first embodiment of the present invention may be real-
ized with PMOS transistors. In the description of FIG. 2, the
same parts as in FIG. 1 are assigned to the same reference
numerals, and also their descriptions are omitted below.
[0062] Referring to FIG. 2, the AND gate according to the
first embodiment of the present invention may include a
thirteenth transistor M13, i.e., a second control transistor, a
first driver 10, a second driver 12, a third driver 14, a fourth
driver 16, a fifth driver 18 and a sixth driver 20.

[0063] The first driver 10, the second driver 12, the third
driver 14 and the fourth driver 16 may be configured in the
same manner as shown in FIG. 1. Thus, e.g., the first driver
10 may include the first transistor M1, the second transistor
M2 and the third transistor M3, which may all be connected
in parallel between a first node N1 and the first power source
VDD. The second driver 12 may include the fourth transistor
M4, the fifth transistor M5 and the sixth transistor M6,
which may all be connected in parallel between the first
electrode and the gate electrode of the seventh transistor M7.
The third driver 14 may include an eighth transistor M8, a
ninth transistor M9 and a tenth transistor M10, which may
all be connected in series between the gate electrode of the
seventh transistor M7 and the second power source VSS.
The fourth driver 16 may include the seventh transistor M7
connected between the first node N1 and the second power
source VSS, and the first capacitor C1 connected between
the first electrode and the gate electrode of the seventh
transistor M7.

[0064] The first driver 10, the second driver 12, the third
driver 14 and the fourth driver 16 are described in detail
above with regard to FIG. 1, and therefore detailed descrip-
tions thereof are omitted below. Additionally, although the
above description of the exemplary NAND gate illustrated
in FIG. 1 did not refer to “a fourth driver,” the first capacitor
C1 and the seventh transistor M7 of the exemplary NAND
gate may correspond to the fourth driver 16 of the exemplary
NAND gate shown in FIG. 2. Further, a voltage correspond-
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ing to a NAND gate as set forth in Table 1 may be output to
the first node N1, i.e., the first electrode of the seventh
transistor M7 because the first, second, third and fourth
drivers 10, 12, 14 and 16 may be configured in the same
manner as that shown in FIG. 1.

[0065] Referring to FIG. 2, the thirteenth transistor M13
may be arranged between the first power source VDD and
the second power source VSS, and a first electrode of the
thirteenth transistor M13 may be connected to an output
terminal Vout'. The thirteenth transistor M13 may control a
voltage supplied to the output terminal Vout' based on a
voltage supplied to the gate electrode of the thirteenth
transistor M13, i.e., based on whether the thirteenth transis-
tor M13 is turned on or off. For example, the thirteenth
transistor M13 may be turned off when a voltage of the first
power source VDD is supplied to the gate electrode of the
thirteenth transistor M13, and may be turned on when a
voltage of the second power source VSS is supplied to the
gate electrode of the thirteenth transistor M13.

[0066] The fifth driver 18 may control a connection of the
first power source VDD to a first electrode of the thirteenth
transistor M13 based on a voltage applied to the first node
N1. Thus, the fifth driver 18 may include an eleventh
transistor M11 connected between the first electrode of the
thirteenth transistor M13 and the first power source VDD,
and a twelfth transistor M12 connected between the first
electrode of the thirteenth transistor M13 and the gate
electrode of the thirteenth transistor M13.

[0067] The eleventh transistor M11 and the twelfth tran-
sistor M12 may be turned on when a voltage of a LOW
polarity is supplied to the first node N1, and may be turned
off'in other cases. If the eleventh transistor M11 is turned on,
then a voltage of the first power source VDD may be
supplied to the output terminal Vout'. If the twelfth transistor
M12 is turned on, then a voltage of the first power source
VDD may be supplied to the gate electrode of the thirteenth
transistor M13. Therefore, the voltage of the first power
source VDD supplied to the output terminal Vout' may be
constantly and/or substantially constantly maintained
because the thirteenth transistor M13 may be set to a
turned-off state.

[0068] The sixth driver 20 may control a connection of the
second power source VSS to the gate electrode of the
thirteenth transistor M13 based on polarities, e.g., HIGH or
LOW, of the first input signal IN1, the second input signal
IN2 and the third input signal IN3 in the thirteenth transistor
M13. The sixth driver 20 may include a fourteenth transistor
M14, a fifteenth transistor M15 and a sixteenth transistor
M16, which may all be connected in parallel between the
gate electrode of the thirteenth transistor M13 and the
second power source VSS.

[0069] The fourteenth transistor M14 may be connected
between the gate electrode of the thirteenth transistor M13
and the second power source VSS, and may be turned on or
turned off by the first input signal IN1. Thus, e.g., the
fourteenth transistor M14 may be turned on when the first
input signal IN1 has a LOW polarity, and may be turned off
in other cases.

[0070] The fifteenth transistor M15 may be connected
between the gate electrode of the thirteenth transistor M13
and the second power source VSS, and may be turned on or
turned off by the second input signal IN2. Thus, e.g., the
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fifteenth transistor M15 may be turned on when the second
input signal IN2 has a LOW polarity, and may be turned off
in other cases.

[0071] The sixteenth transistor M16 may be connected
between the gate electrode of the thirteenth transistor M13
and the second power source VSS, and may be turned on or
turned off by the third input signal IN3. Thus, e.g., the
sixteenth transistor M16 may be turned on when the third
input signal IN3 has a LOW polarity, and may be turned off
in other cases.

[0072] Table 2 provides a Truth Table for AND gates.

TABLE 2
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[0073] Exemplary operation of the NAND gate illustrated
in FIG. 2 will be described below with reference to Table 2.
A polarity voltage corresponding to an NAND gate may be
output to the first node N1. That is, e.g., a voltage of a HIGH
polarity may be output to the first node N1 when at least one
of the first input signal IN1, the second input signal IN2 and
the third input signal IN3 is set to a LOW polarity, and a
voltage of a LOW polarity may be output to the first node N1
when all of the input signals, e.g., the first input signal IN1,
the second input signal IN2 and the third input signal IN3
have a HIGH polarity.

[0074] If a voltage of a HIGH polarity is output into the
first node N1, then the eleventh transistor M11 and the
twelfth transistor M12 may be turned off. If the eleventh and
twelfth transistor M11, M12 are turned off, a voltage of the
second power source VSS may be supplied to the gate
electrode of the thirteenth transistor M13 and may turn the
thirteenth transistor M13 on because any one of the four-
teenth transistor M14, the fifteenth M15, and the sixteenth
transistors M16 may be turned on. If the thirteenth transistor
M13 is turned on, then a voltage of the second power source
VSS, ie., a LOW polarity, may be output to the output
terminal Vout'.

[0075] If the voltage of a LOW polarity is output to the
first node N1, then the eleventh transistor M11 and the
twelfth transistor M12 may be turned on. If the eleventh
transistor M11 and the twelfth transistor M12 are turned on,
then the thirteenth transistor M13 may be turned off, and
therefore the first power source VDD, i.e., a HIGH polarity,
may be output to the output terminal Vout'. A voltage of the
output terminal Vout' may be constantly and/or substantially
constantly maintained because the fourteenth transistor
M14, the fifteenth transistor M15 and the sixteenth transistor
M16 may be turned off when a voltage of the LOW polarity
is output to the first node N1. The second capacitor C2 may
prevent and/or reduce a leakage current from flowing in the
thirteenth transistor M13 by charging a voltage between the
first electrode of the thirteenth transistor M13 and the gate
electrode of the thirteenth transistor M13.

[0076] As described above, AND gates according to the
first embodiment of the present invention may be composed

Feb. 14, 2008

of PMOS transistors, i.e., may not include any NMOS
transistors. Accordingly, the AND gates according to the first
embodiment of the present invention may be mounted on a
panel, and therefore the manufacturing cost may be lowered
and/or the manufacturing process may be simplified.

[0077] In the exemplary embodiment of the AND gate
illustrated in FIG. 2, the exemplary AND gate includes three
inputs. However, embodiments of the invention are not
limited to three-input AND gates. For example, AND gates
employing one or more aspects of the invention may
include, e.g., two inputs or more than three inputs. The
number of the inputs may be controlled by controlling a
number of transistors included in each of the first driver 10,
the second driver 12, the third driver 14, and/or the sixth
driver 20. For example, if four transistors are included in
each of the first driver 10, the second driver 12, the third
driver 14, and the sixth driver 20, then AND gates having
four inputs may be configured.

[0078] FIG. 3 illustrates a circuit diagram of a second
exemplary embodiment of an AND gate according to one or
more aspects of the present invention. In description of FIG.
3, the same parts as in FIG. 2 are assigned to the same
reference numerals, and also their descriptions are omitted
below.

[0079] Referring to FIG. 3, an AND gate according to the
second embodiment of the present invention may include the
thirteenth transistor M13, the first driver 10, a third driver
14', the fourth driver 16, the fifth driver 18 and the sixth
driver 20. As shown in FIG. 3, the first driver 10, the fourth
driver 16, the fifth driver 18 and the sixth driver 20 may be
configured in the same manner as shown in FIG. 2.

[0080] According to the second exemplary embodiment of
an AND gate, the third driver 14' may enable a voltage of the
first power source VDD to be maintained at the first node N1
when the voltage of the first power source VDD is supplied
to the first node N1, and may enable a voltage of the second
power source VSS to be maintained at the first node N1 in
other cases. The third driver 14' may include a twentieth
transistor M20 connected between the gate electrode of a
seventh transistor M7 and the second power source VSS.
According to the second exemplary embodiment of the AND
gate, the second driver 12 of the first exemplary AND gate
illustrated in FIG. 2 may be omitted.

[0081] A first electrode of the twentieth transistor M20
may be connected to the gate electrode of the seventh
transistor M7, and a gate electrode and a second electrode of
the twentieth transistor M20 may be connected to the second
power source VSS. Thus, e.g., in some embodiments of the
invention, the twentieth transistor M20 may be diode-con-
nected to maintain a voltage of the gate electrode of the
seventh transistor M7 at about a voltage of the second power
source VSS.

[0082] Ifthe first power source VDD and the first node N1
are disconnected, i.e., electrically interrupted, by the first
driver 10, then the seventh transistor M7 may maintain a
voltage of the first node N1 at a LOW polarity, i.e., the
second power source VSS voltage, while maintaining a
turned-on state. If the first power source VDD and the first
node N1 are electrically connected to each other by the first
driver 10, then the seventh transistor M7 may maintain a
voltage of the first node N1 at a HIGH polarity, e.g., a first
power source VDD voltage. Thus, e.g., a width/length ratio
W/L of the seventh transistor M7 may be set to a narrower
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range than that of each of the first transistor M1, the second
transistor M2 and the third transistor M3.

[0083] When a voltage of the first power source VDD is
supplied to the first node N1 when any one of the first,
second and/or third transistors M1, M2, M3 are on, a voltage
of the first power source VDD may be constantly or sub-
stantially constantly maintained at the first node N1. In some
embodiments of the invention, a voltage of the gate elec-
trode of the seventh transistor M7 may be controlled using
only the third driver 14' of the second embodiment of the
present invention. Thus, according to the second exemplary
embodiment of the AND gate, the second driver 12 of the
first exemplary AND gate shown in FIG. 2 may be omitted.
[0084] FIG. 4 illustrates a circuit diagram of a third
exemplary embodiment of an AND gate according to one or
more aspects of the present invention. In the description of
FIG. 4, the same parts as in FIG. 2 may be assigned to the
same reference numerals, and also their descriptions are
omitted herein.

[0085] Referring to FIG. 4, the AND gate according to the
third embodiment of the present invention may include the
thirteenth transistor M13, the first driver 10, the second
driver 12, the third driver 14, the fourth driver 16, a fifth
driver 18' and a sixth driver 20'. As shown in FIG. 4, the first
driver 10, the second driver 12, the third driver 14, and the
fourth driver 16 may be configured in the same manner as
shown in FIG. 2.

[0086] The fifth driver 18' may control a connection of the
first electrode of the thirteenth transistor M13 to the first
power source VDD based on a voltage of the first node N1.
Thus, e.g., the fifth driver 18' may be arranged between the
first power source VDD and the first electrode of the
thirteenth transistor M13. The fifth driver 18' may include an
eleventh transistor M1' and a gate electrode thereof may be
connected to the first node N1.

[0087] The sixth driver 20' may enable a voltage of the
first power source VDD to be maintained at the output
terminal Vout' when a voltage of the first power source VDD
is supplied to the first electrode, i.e., the output terminal
Vout', of the thirteenth transistor M13, and may enable a
voltage of the second power source VSS to be maintained at
the output terminal Vout' in other cases. The sixth driver 20'
may include a twenty-first transistor M21, which may be
connected between the gate electrode of the thirteenth
transistor M13 and the second power source VSS.

[0088] A first electrode of the twenty-first transistor M21
may be connected to the gate electrode of the thirteenth
transistor M13, and a gate electrode and a second electrode
of the twenty-first transistor M21 may be connected to the
second power source VSS. Thus, e.g., the twenty-first tran-
sistor M21 may be diode-connected to maintain a voltage of
the gate electrode of the thirteenth transistor M13 at about a
voltage of the second power source VSS.

[0089] During operation of the third exemplary AND gate
illustrated in FIG. 4, the thirteenth transistor M13 may
maintain a turned-on state by the twenty-first transistor M21.
Accordingly, the second power source VSS voltage may be
output to the output terminal Vout' when the first node N1 is
set to a HIGH polarity and the eleventh transistor M11 is
turned off.

[0090] In some embodiments of the invention, the elev-
enth transistor M11 may be turned on when the first node N1
is set to a LOW polarity, and therefore a voltage of the first
power source VDD may be supplied to the output terminal

Feb. 14, 2008

Vout'. In such cases, the thirteenth transistor M13 may
maintain a voltage of the output terminal Vout' at the first
power source VDD voltage. In some embodiments of the
invention, a width/length ratio (W/L) of the thirteenth tran-
sistor M13 may be set to a narrower range than that of the
eleventh transistor M11. Therefore, a voltage of the first
power source VDD may be constantly or substantially
constantly maintained when the first power source VDD
voltage is supplied to the output terminal Vout'.

[0091] FIG. 5 illustrates a circuit diagram of a scan driver
including the exemplary AND gate illustrated in FIG. 4 and
the exemplary NAND gate illustrated in FIG. 1. In the
following description, it is assumed that a scan driver is
connected to 320 scan lines S1 to S320, and scan signals are
also sequentially supplied to the scan lines S1 to S320 shown
in FIG. 5. However, embodiments of the invention are not
limited to such an embodiment. For example, in embodi-
ments of the invention, a scan driver may be connected to
more than or less than 320 scan lines.

[0092] Referring to FIG. 5, the scan driver of the present
invention may include a plurality of decoders 30, 32, 34, and
NAND gates NAND1 to NAND320. The NAND gates
NAND1 to NAND 320 may generate scan signals by
performing an NAND operation on outputs of the decoders
30, 32, 34.

[0093] The first decoder 30 and the second decoder 32
may include, e.g., three input terminals and eight output
terminals, and the third decoder 34 may include, e.g., three
input terminals and five output terminals. In such embodi-
ments, the first decoder 30 and the second decoder 32 may
each include eight AND gates and the third decoder 34 may
include five AND gates. A number of the AND gates
included in each of the decoders 30, 32, 34 may be deter-
mined depending on the number of the scan lines, e.g., S1 to
S320, connected to the scan driver. For example, in the
exemplary embodiment of the scan driver illustrated in FIG.
5, twenty one AND gates may be included in the scan driver
and the AND gates may respectively supply a scan signal to
the 320 scan lines S1 to S320.

[0094] The first decoder 30 may include eight AND gates
ANDI1 to ANDS. Input signals and input bar signals may be
supplied to each of the AND gates AND1 to ANDS. For
example, the input signals 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 may be supplied from
a first inverter INV1 connected to the first input terminal al,
a second inverter INV2 connected to the second input
terminal a2, and a third inverter INV3 connected to the third
input terminal a3. The input signals and the input bar signals
that may be supplied to the AND gates AND1 to ANDS will
be described in detail below.

[0095] The second decoder 32 may include eight AND
gates AND9 to AND16. Input signals and input bar signals
may be supplied to each of the AND gates AND9 to AND16.
The input signals may be supplied from a fourth input
terminal ad, a fifth input terminal a5, and a sixth input
terminal a6. The input bar signals may be supplied from a
fourth inverter INV4 connected to the fourth input terminal
ad, a fifth inverter INV5 connected to the fifth input terminal
a5, and a sixth inverter INV6 connected to the sixth input
terminal a6. The input signals and the input bar signals that
may be supplied to the AND gates AND9 to AND16 will be
described in detail below.
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[0096] The third decoder 34 may include five AND gates
AND17 to AND21. Input signals and input bar signals may
be supplied to each of the AND gates AND17 to AND21.
The input signals may be supplied from a seventh input
terminal a7, an eighth input terminal a8 and a ninth input
terminal a9. The input bar signals may be supplied from a
seventh inverter INV7 connected to the seventh input ter-
minal a7, an eighth inverter INV8 connected to the eighth
input terminal a8, and a ninth inverter INV9 connected to the
ninth input terminal a9. The input signals and the input bar
signals supplied to the AND gates AND17 to AND21 will be
described in detail below.

[0097] 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
respectively output signals obtained from NAND operations
to the scan lines S1 to S320.

[0098] For example, the first NAND gate NANDI1 may
supply the scan signals to the first scan line S1 by perform-
ing a NAND operation on outputs of the first AND gate
AND1, the ninth AND gate AND9 and the seventeenth AND
gate AND17. The second NAND gate NAND2 may supply
the scan signals to the second scan line S2 by performing a
NAND operation on outputs of the second AND gate AND2,
the ninth AND gate AND9Y, and the seventeenth AND gate
AND17. The sixty-fourth NAND gate NAND64 may supply
the scan signals to the sixty-fourth scan line S64 by per-
forming a NAND operation on outputs of the eighth AND
gate ANDS, the sixteenth AND gate AND16, and the sev-
enteenth AND gate AND17. The three-hundred-twentieth
NAND gate NAND320 may supply the scan signals to the
three-hundred-twentieth scan line S320 by performing a
NAND operation on outputs of the eighth AND gate ANDS,
the sixteenth AND gate AND16 and the twenty-first AND
gate AND21. Thus, e.g., in some embodiments of the
invention, each of the NAND gates NAND1 to NAND320
may supply the scan signals to one of the scan lines, e.g., one
of scan lines S1 to S320, by performing a NAND operation
on outputs of the decoders 30, 32, 34.

[0099] FIG. 6 illustrates a waveform diagram of exem-
plary driving waveforms that may be supplied to the input
terminals of the exemplary scan driver illustrated in FIG. 5.

[0100] Referring to FIG. 6, driving waveforms having
different frequencies may be supplied to the input terminals
al to a9. For example, the frequencies of the driving
waveforms supplied to the first to ninth input terminals al to
a9 may decrease by one-half for each subsequent input
terminal. That is, e.g., the frequencies of the driving wave-
forms supplied to the ninth input terminal a9 to the first input
terminal al may double from the ninth input terminal a9 to
first input terminal al. More particularly, e.g., a frequency of
the driving waveform supplied to the eighth input terminal
a8 may be two-times a frequency of a driving waveform
supplied to the ninth input terminal a9, and a frequency of
the driving waveform supplied to the seventh input terminal
a7 may be two-times the frequency of the driving waveform
supplied to the eighth input terminal a8. Further, e.g., a
frequency of the driving waveform supplied to the sixth
input terminal a6 may be two-times the frequency of the
driving waveform supplied to the seventh input terminal a7,
and a frequency of the driving waveform supplied to the fifth
input terminal a5 may be two-times the frequency of the
driving waveform supplied to the sixth input terminal a6.
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[0101] In some embodiments of the invention, a parasitic
capacitance of a line wire may be reduced and/or minimized
by arranging the decoders 30, 32, 34 based on frequencies of
driving waveforms to be supplied thereto. For example, a
parasitic capacitance and a resistance may be reduced by
arranging the decoder receiving the relatively fastest fre-
quency adjacent to the NAND gates NAND1 to NAND320,
and therefore a response time may be improved.

[0102] FIG. 7 illustrates a diagram of exemplary connec-
tion configurations of input terminals of the AND gates of
the exemplary first decoder 30 of the exemplary scan driver
illustrated in FIG. 5. FIG. 8A illustrates enlarged waveform
diagrams of the first, second and third input signals illus-
trated in FIG. 6, which may be supplied to the first, second
and third input terminals al, a2, a3. FIG. 8B illustrates
enlarged waveform diagrams of the first input signal and the
first input bar signal illustrated in FIG. 6, which may be
supplied to the first input terminal al and the first input bar
terminal /al.

[0103] More particularly, FIG. 7 illustrates an exemplary
connection configuration of the first input terminal al, the
second input terminal a2, the third input terminal a2, the first
input bar terminal /a1, the second input bar terminal /a2, and
the third input bar terminal /a3 for supplying respective first,
second, and third input signals IN1, IN2, IN3 to each of the
AND gates AND1 to ANDS of the first decoder 30. Embodi-
ments of the invention are not limited to the exemplary
connection configuration illustrated in FIG. 7. Also, a con-
nection configuration of the ninth to sixteenth AND gates
AND?9 to AND16 included in the second decoder 32 and the
seventeenth to twenty-first and gates AND17 to AND21
included in the third decoder 34 may also designed in the
same manner as described with regard to the first decoder 30
except for the respective input terminals and/or input bar
terminals, e.g., a4 to a9 and /a4 to /a9, to be connected.
[0104] Thus, e.g., in some embodiments of the invention,
a ninth AND gate AND9 of the second decoder 32 may be
connected to the fourth input bar terminal /a4, the fifth input
bar terminal /a5, and the sixth input bar terminal /a6 while,
as shown in FIG. 7, the first AND gate AND1 of the first
decoder 30 may be connected to the first input bar terminal
/al, the second input bar terminal /a2, and the third input bar
terminal /a3. Similarly, e.g., the seventeenth AND gate
AND17 of the third decoder 34 may be connected to the
seventh input bar terminal /a7, the eight input bar terminal
/a8, and the ninth input bar terminal /a9.

[0105] Referring to FIGS. 5 and 7, in order to sequentially
output scan signals, the first AND gate ANDI1 to the eighth
AND gate AND8 may sequentially output signals of a LOW
polarity. Thus, e.g., the first AND gate AND1 may receive a
first driving signal supplied from the first input bar terminal
/al as the first input signal IN1 of the first and gate ANDI1,
a second driving signal supplied from the second input bar
terminal /a2 as the second input signal IN2 of the first and
gate AND1, and a third driving signal supplied from the
third input bar terminal /a3 as the third input signal IN3 of
the first and gate AND1. In such embodiments, a driving
signal of the first input terminal al may be used for the first
input bar signal /IN1 of the first AND gate ANDI1, a driving
signal of the second input terminal a2 may be used for the
second input bar signal /IN2 of the first AND gate ANDI1,
and a driving signal of third input terminal a3 may be used
for the third input bar signal /IN3 of the first AND gate
ANDL1.
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[0106] In FIG. 7, the numbers in the parentheses corre-
spond to polarities of each of the polarities of the first,
second and third terminals al, a2, a3 that may result in the
respective AND gate to output a voltage of a HIGH polarity,
ie., when all three input signals IN1, IN2, IN3 of the
respective AND gate have a high polarity, based on the
respective connections of each of the AND gates AND1 to
ANDS8. More particularly, e.g., (001) shown in FIG. 7
corresponding to the second AND gate AND2 may corre-
spond to a voltage of a HIGH polarity being supplied by the
first input terminal al as the first input signal IN1 of the
second AND gate AND?2, a voltage of a HIGH polarity being
supplied by the second input bar terminal /a2 as the second
input signal IN2 of the second AND gate AND2, and a
voltage of a HIGH polarity being supplied by the third input
bar terminal /a3 as the third input signal IN3 of the third
AND gate AND3.

[0107] Referring to FIG. 8A, during a first period T1, the
first, second and third input terminals al, a2, a3 may have a
LOW polarity. Thus, during the first period T1, the first,
second and third bar input terminals /al, /a2, /a3 may have
a HIGH polarity. Therefore, during the first period T1, a
HIGH polarity may be output from the first AND gate
AND1.

[0108] As discussed above, in some embodiments of the
invention, the ninth to sixteenth AND gates AND9 to
AND16 of the second decoder 32 and the seventeenth to
twenty-first AND gates AND17 to AND21 of the third
decoder 34 may have a similar configuration as the first to
eighth AND gates AND1 to ANDS of the first decoder 30.
In such cases, e.g., during the first period T1, a voltage of a
HIGH polarity may be output from the ninth AND gate
AND9 because the fourth input bar signal /a4, the fifth input
bar signal /a5 and the sixth input bar signal /a6 may have a
HIGH polarity during the first period T1. Also, in such cases,
e.g., during the first period T1, a voltage of the HIGH
polarity may be output from the seventeenth AND gate
AND17 because the seventh input bar signal /a7, the eighth
input bar signal /a8 and the ninth input bar signal /a9 may
have a HIGH polarity during the first period T1.

[0109] In such cases, referring to FIGS. 5 and 7, a signal
of the LOW polarity, i.e., a scan signal, may be output from
the first NAND gate NAND1 connected to the first AND
gate AND1, the ninth AND gate AND9, and the seventeenth
AND gate AND17. Thus, e.g., during the first period T1, the
respective scan signal may output by the first NAND gate
NANDI1 to the first scan line S1.

[0110] Referring to FIG. 7, the second AND gate AND2
may receive a first driving signal supplied from the first
input terminal al as the first input signal IN1 of the second
AND gate AND2, a second driving signal supplied from the
second input bar terminal /a2 as the second input signal IN2
of the second AND gate AND2, and a third driving signal
supplied from the third input bar terminal /a3 as the third
input signal IN3. In such embodiments, a driving signal of
the first input bar terminal /al may be used for the first input
bar signal /IN1 of the second AND gate AND?2, the driving
signal of the second input terminal a2 may be used for the
second input bar signal /IN2 of the second AND gate AND2,
and the driving signal of the third input terminal a3 may be
used for the third input bar signal /IN3 of the second AND
gate AND2.

[0111] Referring to FIG. 8A, during a second period T2,
the first input terminal al may have a HIGH polarity, and the
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second and third input terminals a2, a3 may have a LOW
polarity. Thus, during the second period T2, the first input
bar terminal /al may have a LOW polarity, and the second
and third input bar terminals /a2, /a3 may have a HIGH
polarity. Therefore, as a result of the first input terminal al,
the second input bar terminal /a2 and the third input bar
terminal /a3, which may all have a HIGH polarity during the
second period T2, all three input signals IN1, IN2, IN3 of the
second AND gate AND2 may have a voltage of a HIGH
polarity. Thus, during the second period T2, a voltage of a
HIGH polarity may be output from the second AND gate
AND2.

[0112] As discussed above, in some embodiments of the
invention, the ninth to sixteenth AND gates AND9 to
AND16 of the second decoder 32 and the seventeenth to
twenty-first AND gates AND17 to AND21 of the third
decoder 34 may have a similar configuration as the first to
eighth AND gates AND1 to ANDS of the first decoder 30.
In such cases, e.g., during the second period T2, a voltage of
a HIGH polarity may be output from the ninth AND gate
AND?9 because the fourth input bar signal /a4, the fifth input
bar signal /a5 and the sixth input bar signal /a6 may have a
HIGH polarity during the second period T2. Also, in such
cases, e.g., during the second period T2, a voltage of the
HIGH polarity may be output from the seventeenth AND
gate AND17 because the seventh input bar signal /a7, the
eighth input bar signal /a8 and the ninth input bar signal /a9
may have a HIGH polarity during the second period T2.
[0113] In such cases, referring to FIGS. 5 and 7, a signal
of the LOW polarity, i.e., a scan signal, may be output from
the second NAND gate NAND2 connected to the second
AND gate AND2, the ninth AND gate AND9, and the
seventeenth AND gate AND17. Thus, e.g., during the second
period T2, the respective scan signal may be output by the
second NAND gate NAND2 to the second scan line S2.
[0114] Also, e.g., the eighth AND gate AND8 may receive
a first driving signal supplied from the first input terminal al
as the first input signal IN1 of the eighth AND gate ANDS,
a second driving signal supplied from the second input
terminal a2 as the second input signal IN2 of the eighth AND
gate ANDS, and a third driving signal supplied from the
third input terminal a3 as the respective third input signal
IN3 of the eighth AND gate ANDS. In such embodiments,
a driving signal of the first input bar terminal /al may be
used for the first input bar signal /IN1 of the eighth AND
gate ANDS, the driving signal of the second input bar
terminal /a2 may be used for the second input bar signal /IN2
of the eighth AND gate ANDS, and the driving signal of the
third input bar terminal /a3 may be used for the third input
bar signal /IN3 of the eighth AND gate ANDS.

[0115] Referring to FIG. 8A, during an eighth period T8,
the first, second and third input terminals al, a2, a3 may
have a HIGH polarity. Therefore, as a result of the first,
second and third input bar terminals /al, /a2, /a3 having a
HIGH polarity during the eighth period T8, a voltage of a
HIGH polarity may be output from the eighth AND gate
ANDS during the eighth period T8.

[0116] As discussed above, in some embodiments of the
invention, the ninth to sixteenth AND gates AND9 to
AND16 of the second decoder 32 and the seventeenth to
twenty-first AND gates AND17 to AND21 of the third
decoder 34 may have a similar configuration as the first to
eighth AND gates AND1 to ANDS of the first decoder 30.
In such cases, e.g., during the eighth period T8, a voltage of
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a HIGH polarity may be output from the ninth AND gate
AND?9 because the fourth input bar signal /a4, the fifth input
bar signal /a5 and the sixth input bar signal /a6 may have a
HIGH polarity during the second period T2. Also, in such
cases, e.g., during the eighth period T8, a voltage of the
HIGH polarity may be output from the seventeenth AND
gate AND17 because the seventh input bar signal /a7, the
eighth input bar signal /a8 and the ninth input bar signal /a9
may have a HIGH polarity during the eighth period T8.

[0117] In such cases, referring to FIGS. 5 and 7, a signal
of the LOW polarity, i.e., a scan signal, may be output from
the eighth NAND gate NANDS8 connected to the eighth
AND gate ANDS, the ninth AND gate ANDY, and the
seventeenth AND gate AND17. Thus, e.g., during the eighth
period T8, the respective scan signal may output by the
eighth NAND gate NANDS to the eighth scan line S8.

[0118] In the exemplary method described above, the scan
driver employing one or more aspect of the present inven-
tion may sequentially supply a scan signal to the scan lines
S1 to S320. Embodiments of the invention provide scan
drivers including AND gates, e.g., AND1 to AND21, com-
posed of PMOS transistors, i.e., the AND gates do not
include NMOS transistors, and NAND gates, e.g., NAND1
to NAND320, composed of PMOS transistors, i.e., the
NAND gates do not include NMOS transistors. Thus,
embodiments of the invention, may enable a scan driver to
be mounted on a panel of an organic light emitting display.

[0119] FIG. Sillustrates an exemplary connection configu-
ration for the scan driver in which the scan signals may be
sequentially supplied to the scan lines S1 to S320. However,
embodiments of the invention are not limited thereto. For
example, to compensate for a voltage deviation of pixels in
an organic light emitting display, a method for driving an
organic light emitting display in a digital mode has recently
been proposed. In digital mode, a predetermined image may
be displayed by supplying data signal(s) of “1” or “0” and
controlling an emission time of each pixel.

[0120] If such a digital mode is driven with classified
subframe units, problems such as, e.g., contour noise, may
be generated. Accordingly, a method of supplying scan
signals in a non-sequential manner has been proposed.
According to such a method, e.g., non-emission time may be
reduced to reduce and/or eliminate contour noise by sup-
plying a scan signal is supplied to one of the scan lines, e.g.,
the tenth scan line S10, and then supplying a scan line to
another scan line that does not immediately precede or
follow the tenth scan line S10. That is, e.g., after supplying
a scan line to the tenth scan line S10, a scan signal may be
supplied to the sixtieth scan line S60, but not to the eleventh
scan line S11. In such cases, a scan driver employing one or
more aspects of the present invention may supply the scan
signal to any of the scan lines by changing the driving
waveform shown in FIG. 6 and/or the connection configu-
ration shown in FIG. 5.

[0121] For example, the first NAND gate NAND1 may be
connected to the tenth scan line S10, and the second NAND
gate NAND2 may be connected to the sixtieth scan line S60.
Thus, e.g., in some embodiments of the invention, a scan
signal may be supplied to a position appointed for supplying
the respective scan signal by changing connection positions
of the first NAND gates NAND1 to NAND320, and there-
fore, the scan signals may be easily subjected to a digital
driving scheme.
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[0122] Referring to FIG. 8B, in some embodiments of the
invention, driving waveforms supplied to, e.g., input termi-
nals al to a9 of a scan driver, may have longer periods for
HIGH polarity portions than LOW polarity portions.
[0123] More specifically, e.g., referring to FIG. 8B, the
HIGH polarity portions may be set to a longer period than
the LOW polarity portions of the driving waveforms sup-
plied to the first input terminal al and the first input bar
terminal /al, respectively. In such cases, the driving wave-
form supplied to the first input bar terminal (/al) may not be
generated by an inverter, e.g., INV1, but may be externally
supplied. As described above, by providing driving wave-
forms in which a setting the HIGH polarity portion(s) is
longer period than the LOW polarity portion(s), then overlap
of the LOW polarity portions and the HIGH polarity por-
tions may be reduced and/or eliminated as a result of a delay
and, therefore, stable driving may be ensured.

[0124] FIG. 9 illustrates a schematic diagram of an organic
light emitting display (OLED) according to one or more
embodiments of the present invention. The exemplary
OLED may include a pixel unit 130, a scan driver 110, a data
driver 120 and a timing controller 150. The pixel unit 130
may include pixels 140 formed at intersecting portions of
scan lines S1 to Sn and data lines D1 to Dm. The scan driver
110 may drive the scan lines S1 to Sn. The data driver 120
may driver the data lines D1 to Dm. The timing controller
150 may control the scan driver 110 and the data driver 120.
[0125] 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 supply the generated data
signals DATA to the data lines D1 to Dm. During every
horizontal period 1H, the data driver 120 may supply, to the
data lines D1 to Dm, the data signals corresponding to the
pixels 140 associated with a respective one of the scan lines
S1 to Sn.

[0126] The scan driver 110 may generate scan signals
based on a scan driving control signal SCS, e.g., a driving
waveform as shown in FIG. 6, supplied from the timing
controller 150, and may supply the generated scan signals to
the respective scan lines (S1 to Sn). The scan signals
generated in the scan driver 110 may be randomly or
sequentially supplied to the scan lines S1 to Sn. The scan
driver 110 may include a plurality of AND gates and/or a
plurality of NAND gates composed of PMOS transistors,
i.e., contain no NMOS transistors, as shown in FIG. 5. As
discussed above, the scan driver 110, which may employ
only PMOS transistors for AND and/or NAND gates may be
formed on a panel of the display and may thereby enable the
manufacturing cost to be reduced and/or the manufacturing
process to be simplified.

[0127] In embodiments of the invention, to reduce a
mounting area of a panel, decoders, e.g., 30, 32, 34, which
may be included in the scan driver 110, may be formed on
the data driver 120 in the form of an integrated circuit. Thus,
e.g., the decoders, e.g., 30, 32, 34 may be fabricated along
with the data driver 120. Thus, the scan driver 110 may be
stably driven by electrically connecting the decoders 30, 32,
34 to the NAND gates formed on the panel.

[0128] The timing controller 150 may generate data driv-
ing control signal(s) DCS and scan driving control signals
SCS corresponding to synchronizing signals supplied from
the outside. The data driving control signals DCS generated
in the timing controller 150 may be supplied to the data
driver 120, and the scan driving control signals SCS may be
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supplied to the scan driver 110. The timing controller 150
may rearrange externally supplied data and may supply the
externally supplied data to the data driver 120.

[0129] The pixel unit 130 may receive a first external
driving power source ELVDD and a second external driving
power source ELVSS, 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 based on the data signal(s) and
may thereby 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.

[0130] As described above, logic gate(s) according to one
or more aspects of the present invention, and scan driver(s)
and/or organic light emitting display(s) using such logic
gate(s) may be advantageous for providing scan driver(s)
employing NAND gate(s) and AND gate(s) composed of
PMOS transistors, i.e., not including NMOS transistors. In
such cases, it is possible to mount a scan driver on a panel
without increasing a number of masks because all the
transistors in the scan driver may be PMOS transistors, i.e.,
no NMOS transistors. Therefore, embodiments of the inven-
tion may also enable manufacturing costs to be reduced.
Also, scan drivers according to one or more aspects of the
present invention may set up an order of the scan signals
supplied to the scan lines in various ways by varying driving
waveform(s) and/or connections between the logic gates and
may therefore be easily applicable to various driving pro-
cesses.

[0131] 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. A logic gate electrically connected to a first power
source and a second power source having a lower voltage
than the first power source, the logic gate comprising:

a first driver connected to the first power source, and
controlling a connection of a first node to the first
power source based on a plurality of externally sup-
plied input signals;

a first control transistor connected between the first node
and the second power source to control a voltage of the
first node;

a second driver connected between a gate electrode of the
first control transistor and the second power source;

a third driver connected between the first power source
and the second power source, and driven by a voltage
applied to the first node;

a second control transistor connected between the third
driver and the second power source, and having a first
electrode connected to an output terminal; and

a fourth driver arranged between a gate electrode of the
second control transistor and the second power source,
and controlling a connection between the gate electrode
of the second control transistor and the second power
source,

11
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wherein each of the first driver, the second driver, the third
driver and the fourth driver includes at least one
transistor, and each of the transistors of the first driver,
the second driver, the third driver and the fourth driver,
the first control transistor and the second control tran-
sistor are PMOS transistors.

2. The logic gate as claimed in claim 1, further compris-
ing:

a first capacitor connected between the gate electrode and

a first electrode of the first control transistor; and

a second capacitor connected between the gate electrode

and the first electrode of the second control transistor.

3. The logic gate as claimed in claim 1, wherein the first
driver comprises a plurality of first transistors connected in
parallel between the first power source and the first node,
and being turned on or turned off based on the input signals.

4. The logic gate as claimed in claim 3, wherein a
width/length ratio of the first control transistor is set to a
narrower range than a width/length ratio of each of the first
transistors.

5. The logic gate as claimed in claim 1, wherein the
second driver comprises a second transistor having a first
electrode connected to the gate electrode of the first control
transistor and a gate electrode and a second electrode that are
connected to the second power source.

6. The logic gate as claimed in claim 1, wherein the third
driver comprises a first transistor for controlling a connec-
tion of the first electrode of the second control transistor to
the first power source based on a voltage of the first node.

7. The logic gate as claimed in claim 6, wherein the third
driver further comprises a second transistor for controlling a
connection of the gate electrode and the first electrode of the
second control transistor based on a voltage of the first node.

8. The logic gate as claimed in claim 6, wherein a
width/length ratio of the second control transistor is set to a
narrower range than that of the first transistor.

9. The logic gate as claimed in claim 6, wherein the fourth
driver comprises a first transistor having a first electrode
connected to the gate electrode of the second control tran-
sistor and a gate electrode and a second electrode that are
connected to the second power source.

10. The logic gate as claimed in claim 9, wherein the
fourth driver comprises second and third transistors con-
nected in parallel with the first transistor of the fourth driver
between the gate electrode of the second control transistor
and the second power source, and the first, second and third
transistors of the fourth driver are turned on or turned off
based on the input signals.

11. The logic gate as claimed in claim 1, further com-
prising a fifth driver having first transistors connected in
parallel between the first electrode and the gate electrode of
the first control transistor and the first transistors of the fifth
driver are turned on or turned off based on the input signals.

12. The logic gate as claimed in claim 1, wherein the
second driver comprises second transistors connected in
series between the gate electrode of the first control tran-
sistor and the second power source, and the second transis-
tors are turned on or turned off based on bar signals having
a reverse polarity to the input signals.

13. A scan driver for driving a plurality of scan lines,
comprising;

at least one decoder including a plurality of AND gates;

and
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a plurality of NAND gates respectively connected to the
scan lines and generating scan signals by performing a
NAND operation on outputs of the decoder,

wherein each of the AND gates and the NAND gates is
composed of a plurality of PMOS transistors.

14. The scan driver as claimed in claim 13, comprising:

a plurality of input terminals in each of the decoders for
receiving externally supplied input signals; and

a plurality of inverters connected to each of the input
terminals to reverse the received input signals.

15. The scan driver as claimed in claim 13, comprising a
plurality of input terminals in each of the decoders for
receiving externally supplied input signals and bar signals,
wherein HIGH polarity portions of the input and input bar
signals have a longer period than LOW polarity portions of
the input and input bar signals.

16. The scan driver as claimed in claim 13, wherein each
of the NAND gates is electrically connected to a first power
source and a second power source having a lower voltage
than the first power source, and each of the NAND gates
comprises:

a control transistor arranged between the first power
source and the second power source, and having an
output terminal connected to a first electrode thereof;

a plurality of first transistors arranged in parallel between
a first electrode of the control transistor and the first
power source, and respectively receiving externally
supplied input signals;

a plurality of second transistors arranged in parallel
between the first electrode and a gate electrode of the
control transistor, and respectively receiving the input
signals; and

a plurality of third transistors arranged in series between
the gate electrode of the control transistor and the
second power source, and receiving the input signals
and input bar signals having a reversed polarity relative
to the input signals.

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

18. The scan driver as claimed in claim 13, wherein each
of the AND gates is electrically connected to a first power
source and a second power source having a lower voltage
than the first power source, and each of the AND gates
comprises:

a plurality of first transistors connected in parallel
between the first power source and a first node, and
receiving externally supplied input signals, respec-
tively;
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a first control transistor connected between the first node
and the second power source to control a voltage of the
first node;

a plurality of second transistors connected in parallel
between a gate electrode and a first electrode of the first
control transistor, and receiving the respective input
signals;

a plurality of third transistors connected in series between
the gate electrode of the first control transistor and the
second power source, and receiving input bar signals,
respectively;

a second control transistor for controlling a voltage sup-

plied to an output terminal;

fourth transistor connected between the first power

source and the second control transistor, and turned on

or turned off based on a voltage applied to the first
node;

a fifth transistor connected between a gate electrode and

a first electrode of the second control transistor, and

turned on or turned off based on the voltage applied to

the first node; and

plurality of sixth transistors connected in parallel

between the gate electrode of the second control tran-

sistor and the second power source, and receiving the
respective input signals.

19. A display, comprising:

a data driver for supplying a data signal to data lines;

a scan driver for supplying a data signal to scan lines; and

a plurality of pixels connected to the data lines and scan

lines and charging a voltage corresponding to the

respective data signal when the scan signal is supplied

to the respective ones of the data lines and scan lines,

wherein the scan driver includes:

at least one decoder including a plurality of AND gates;
and

a plurality of NAND gates connected respectively to
respective ones of the scan lines and generating scan
signals by performing a NAND operation on outputs
of the decoder,

wherein each of the AND gates and the NAND gates is

composed of a plurality of PMOS transistors.

20. The display as claimed in claim 19, wherein the
display includes a plurality of the decoders, and the decoders
are arranged such that the decoder of the plurality of
decoders receiving relatively higher frequency ones of the
input signals is arranged closest to the NAND gates, and the
decoder of the plurality of decoders receiving relatively
lower frequency ones of the input signals is arranged fur-
thest from the NAND gates.
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