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ORGANIC LIGHT EMITTING DISPLAY
DEVICE

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2006-0072653, filed on
Aug. 1, 2006, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an organic light emitting
display device, and more particularly, to an organic light
emitting display device which uses transistors of an identical
channel type in a driving device and produces stable emission
signals.

2. Description of the Related Art

General organic light emitting display devices, emitting
light by electrically exciting a fluorescent organic compound,
are designed to display images by voltage- or current-pro-
gramming a plurality of organic light emitting cells arranged
in a matrix. The organic light-emitting cells have diode char-
acteristics, so they are commonly referred to as organic light
emitting diodes (OLEDs).

FIG. 1 is a conceptual diagram of an organic light emitting
element. Referring to FIG. 1, the organic light emitting ele-
ment includes an anode which is formed of indium tin oxide
(ITO), an organic layer, and a cathode layer which is formed
of metal. The organic layer includes an emission material
layer (EML), an electron transporting layer (ETL), and a hole
transporting layer (HTL).

An organic light emitting cell having an organic light emit-
ting element may be driven by a passive matrix driving
method or an active matrix driving method that uses a thin
film transistor (TFT) or a MOSFET. In the passive matrix
driving method, a line is selected, and a corresponding pixel
between an anode and a cathode that overlap each other is
driven. In the active matrix driving method, ITO pixel elec-
trodes to which TFTs are connected are driven according to
voltages keptin capacitors connected to gates of the TFTs. An
active matrix driving method may be categorized as a voltage
programming method or a current programming method
according to the type of a signal that is applied to store and
keep the voltages in the capacitors.

FIG. 2 is a circuit diagram of a pixel circuit to be driven by
a conventional voltage programming method. Referring to
FIG. 2, a switching transistor M22 is turned on according to a
selection signal ofa selection scan line Sn, a data voltage from
adataline Dm is applied to a gate of a driving transistor M21
via the switching transistor M22, and a difference in potential
between the data voltage and a voltage source VDD is stored
in acapacitor C21 connected between a source and the gate of
the driving transistor M21. Due to the difference in potential,
a driving current [,z flows into an OLED, and thus the
OLED emits light. Various gray levels can be displayed by
varying the level of the applied data voltage. However, a pixel
circuit driven by a conventional voltage programming
method may not be able to provide a high gray level because
corresponding driving transistors M21 of different pixels may
have different threshold voltages and different electron
mobilities due to a non-uniform manufacture of the driving
transistors.

To overcome this problem, pixel circuits based on a current
programming method are used. Substantially identical cur-
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rent sources for supplying currents to the pixel circuits are
arranged on the entire surface of a panel (that is, in all data
lines of the panel), so that an image of uniform brightness is
displayed even when driving transistors of different pixels
have different voltage-current characteristics.

FIG. 3 is a circuit diagram of a pixel circuit to be driven by
a conventional current programming method. Referring to
FIG. 3, when transistors M32 and M33 are turned on accord-
ing to a selection signal of a selection scan line Sn, a p-chan-
nel transistor M31 enters into a diode connection state, so that
a current flows across a capacitor C31 and a voltage is stored
therein. A gate potential of the transistor M31 is lowered, so
that a current flows from a source of the transistor M31 to a
drain thereof. When the voltage stored in capacitor C31
increases over time and thus the drain current of the transistor
M31 becomes equal to that of the transistor M32, the flow of
current across the capacitor C31 is stopped, so that the stored
voltage is stabilized. Then, the selection signal of the selec-
tion scan line Sn becomes logic high, and thus the transistors
M32 and M33 are turned off. However, an emission signal of
an emission scan line En becomes logic low, so that a tran-
sistor M34 is turned on. Then, power from a voltage source
VDD is supplied to the pixel circuit, and a driving current
Loz ep corresponding to the voltage stored in the capacitor
C31 flows into an OLED, so that the OLED emits light with
a certain brightness.

In order to drive a pixel circuit according to the conven-
tional current programming method as illustrated in FIG. 3, a
driving device for supplying a signal to a selection scan line
and a driving device for supplying asignal to an emission scan
line are required. In a conventional organic light emitting
display device, different channel types of CMOS transistors
are used in the driving devices for supplying signals to the
selection scan line and the emission scan line. The use of the
different channel types of CMOS transistors complicates the
manufacture of the display device and increases manufactur-
ing costs.

SUMMARY OF THE INVENTION

An aspect of the present invention provides an organic light
emitting display device which uses transistors of an identical
channel type in a driving device so as to reduce manufacturing
costs and is able to stably vary pulse widths of emission
signals.

According to a first embodiment of the present invention,
an organic light emitting display device includes a plurality of
data lines for transmitting a plurality of data signals, a plural-
ity of selection scan lines for transmitting a plurality of selec-
tion signals, and a plurality of emission scan lines for trans-
mitting a plurality of emission signals. A plurality of pixel
circuits are arranged at regions defined by the data lines and
the selection scan lines. A first scan driving unit outputs the
emission signals. The first scan driving unit includes a plu-
rality of conversion circuits, each of the conversion circuits
including a plurality of conversion circuit transistors of an
identical channel type. Fach of the conversion circuits
receives a first signal, a second signal, a third signal, and a
conversion circuit clock signal and outputs a conversion out-
put signal as a respective emission signal of the emission
signals. When the conversion circuit clock signal and the first
signal are enable, the conversion output signal is disable.
When the conversion circuit clock signal, the first signal, and
the third signal are disable and the second signal is enable, the
conversion output signal is disable. When the conversion
circuit clock signal, the first signal, and the third signal are
enable, the conversion output signal is disable. When the first
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signal is disable and the conversion circuit clock signal and
the third signal are enable, the conversion output signal is
enable.

According to a second embodiment of the present inven-
tion, an organic light emitting display device includes a plu-
rality of data lines for transmitting a plurality of data signals,
a plurality of selection scan lines for transmitting a plurality
of selection signals, and a plurality of emission scan lines for
transmitting a plurality of emission signals. A plurality of
pixel circuits are arranged at regions defined by the data lines
and the selection scan lines. A first scan driving unit outputs
the emission signals. The first scan driving unit includes a
plurality of conversion circuits, each of the conversion cir-
cuits including a plurality of conversion circuit transistors of
an identical channel type. Each of the conversion circuits
receives a first signal, a second signal, and a conversion cir-
cuit clock signal and outputs a conversion output signal as a
respective emission signal of the emission signals. When the
conversion circuit clock signal and the first signal are enable,
the conversion output signal is disable. When the conversion
circuit clock signal and the first signal are disable and the
second signal is enable, the conversion output signal is dis-
able. When the first signal is disable and the conversion circuit
clock signal is enable, the conversion output signal is enable.

According to a third embodiment of the present invention,
an organic light emitting display device includes a plurality of
data lines for transmitting a plurality of data signals, a plural-
ity of selection scan lines for transmitting a plurality of selec-
tion signals, and a plurality of emission scan lines for trans-
mitting a plurality of emission signals. A plurality of pixel
circuits are arranged at regions defined by the data lines and
the selection scan lines. A first scan driving unit outputs the
emission signals. The first scan driving unit includes a plu-
rality of conversion circuits, each of the conversion circuits
including a plurality of conversion circuit transistors of an
identical channel type. Each of the conversion circuits
receives a first signal, a conversion circuit clock signal, and a
clock bar signal and outputs a conversion output signal as a
respective emission signal of the emission signals. When the
conversion circuit clock signal and the first signal are enable,
the conversion output signal is disable. When the conversion
circuit clock signal and the first signal are disable and the
clock bar signal is enable, the conversion output signal is
disable. When the first signal is disable and the conversion
circuit clock signal is enable, the conversion output signal is
enable.

Accordingto a fourth embodiment of the present invention,
an organic light emitting display device includes a plurality of
data lines for transmitting a plurality of data signals, a plural-
ity of selection scan lines for transmitting a plurality of selec-
tion signals, and a plurality of emission scan lines for trans-
mitting a plurality of emission signals. A plurality of pixel
circuits are arranged at regions defined by the data lines and
the selection scan lines. A first scan driving unit outputs the
emission signals. The first scan driving unit includes a plu-
rality of conversion circuits, each of the conversion circuits
including a plurality of conversion circuit transistors of an
identical channel type. The conversion circuit receives a first
signal, a conversion circuit clock signal, and a clock bar signal
and outputs a conversion output signal as a respective emis-
sion signal of the emission signals. When the first signal is
enable, the conversion output signal is disable. When the
conversion circuit clock signal and the first signal are disable
and the clock bar signal is enable, the conversion output
signal is disable. When the first signal is disable and the
conversion circuit clock signal is enable, the conversion out-
put signal is enable.
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In the first embodiment of the present invention, the first
scan driving unit may further include a plurality of scan
circuits, each of the scan circuits including a plurality of scan
circuit transistors of an identical channel type. Each of the
scan circuits receives an input signal, a scan circuit clock
signal, and a clock bar signal and outputs a scan output signal.
When the scan circuit clock signal is enable after the input
signal is enable and the clock signalis disable, the scan output
signal is enable. Scan output signals having sequential enable
intervals are sent to a conversion circuit of the conversion
circuits respectively as the first signal, the second signal, and
the third signal.

In the second embodiment of the present invention, the first
scan driving unit may further include a plurality of scan
circuits, each of the scan circuits including a plurality of scan
circuit transistors of an identical channel type. Each of the
scan circuits receives an input signal, a scan circuit clock
signal, and a clock bar signal and outputs a scan output signal.
When the clock signal is enable after the input signal is enable
and the clock signal is disable, the scan output signal is
enable. Scan output signals having sequential enable intervals
are sent to a conversion circuit of the conversion circuits
respectively as the first signal and the second signal.

In the third embodiment of the present invention, the first
scan driving unit may further include a plurality of scan
circuits, each of the scan circuits including a plurality of scan
circuit transistors of an identical channel type. Each of the
scan circuits receives an input signal, a scan circuit clock
signal, and a clock bar signal and outputs a scan output signal.
When the scan circuit clock signal is enable after the input
signal is enable and the clock signalis disable, the scan output
signal is enable. The scan output signal is sent to a conversion
circuit of the conversion circuits as the first signal.

In the fourth embodiment of the present invention, the first
scan driving unit may further include a plurality of scan
circuits, each of the scan circuits including a plurality of scan
circuit transistors. Each of the scan circuits receives an input
signal, a scan circuit clock signal, and a clock bar signal and
outputs a scan output signal. When the scan circuit clock
signal is enable after the input signal is enable and the clock
signal is disable, the scan output signal is enable. The scan
output signal is sent to a conversion circuit of the conversion
circuits as the first signal.

In the first embodiment of the present invention, the plu-
rality of conversion circuit transistors of each of the conver-
sion circuits may include a first conversion circuit transistor
for applying the first signal to a first node in response to the
conversion circuit clock signal, a second conversion circuit
transistor for applying a voltage of a first voltage source to a
second node in response to a signal of the first node, a third
conversion circuit transistor for applying a signal of the sec-
ond node to a third node in response to the signal of the first
node, a fourth conversion circuit transistor for applying a
voltage of a second voltage source to the third node in
response to a signal of a fourth node, a fifth conversion circuit
transistor for applying the voltage of the second voltage
source to the second node in response to a signal of the third
node, a sixth conversion circuit transistor for applying the
second signal to a fifth node in response to the second signal,
a seventh conversion circuit transistor for applying the volt-
age of the first voltage source to the fifth node in response to
the first signal, and an eighth conversion circuit transistor for
applying the third signal to the fourth node in response to a
signal of the fifth node. Each of the conversion circuits may
further include a first capacitor for storing a difference in
potential between the first node and the first voltage source, a
second capacitor for storing a difference in potential between
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the second node and the third node, and a third capacitor for
storing a difference in potential between the fourth node and
the fifth node. The signal of the second node may be the
conversion output signal.

In the second embodiment of the present invention, the
plurality of conversion circuit transistors of each of the con-
version circuits may include a first conversion circuit transis-
tor for applying the first signal to a first node in response to the
conversion circuit clock signal, a second conversion circuit
transistor for applying a voltage of a first voltage source to a
second node in response to a signal of the first node, a third
conversion circuit transistor for applying a signal of the sec-
ond node to a third node in response to the signal of the first
node, a fourth conversion circuit transistor for applying a
voltage of a second voltage source to the third node in
response to a signal of a fourth node, a fifth conversion circuit
transistor for applying the voltage of the second voltage
source to the second node in response to a signal of the third
node, a sixth conversion circuit transistor for applying the
second signal to a fifth node in response to the second signal,
a seventh conversion circuit transistor for applying the volt-
age of the first voltage source to the fifth node in response to
the first signal, and an eighth conversion circuit transistor for
applying the conversion circuit clock signal to the fourth node
in response to a signal of the fifth node. Each of the conversion
circuits may further include a first capacitor for storing a
difference in potential between the first node and the first
voltage source, a second capacitor for storing a difference in
potential between the second node and the third node, and a
third capacitor for storing a difference in potential between
the fourth node and the fifth node. The signal of the second
node may be the conversion output signal.

In the third embodiment of the present invention, the plu-
rality of conversion circuit transistors of each of the conver-
sion circuits may include a first conversion circuit transistor
for applying the first signal to a first node in response to the
conversion circuit clock signal, a second conversion circuit
transistor for applying a voltage of a first voltage source to a
second node in response to a signal of the first node, a third
conversion circuit transistor for applying a signal of the sec-
ond node to a third node in response to the signal of the first
node, a fourth conversion circuit transistor for applying a
voltage of a second voltage source to the third node in
response to a signal of a fourth node, a fifth conversion circuit
transistor for applying the voltage of the second voltage
source to the second node in response to a signal of the third
node, a sixth conversion circuit transistor for applying the
clock bar signal to a fifth node in response to the clock bar
signal, a seventh conversion circuit transistor for applying the
voltage of the first voltage source to the fifth node in response
to the first signal, and an eighth conversion circuit transistor
for applying the conversion circuit clock signal to the fourth
node in response to a signal of the fifth node. Each of the
conversion circuits may further include a first capacitor for
storing a difference in potential between the first node and the
first voltage source, a second capacitor for storing a difference
in potential between the second node and the third node, and
a third capacitor for storing a difference in potential between
the fourth node and the fifth node. The signal of the second
node may be the conversion output signal.

In the fourth embodiment of the present invention, the
plurality of conversion circuit transistors of each of the con-
version circuits may include a first conversion circuit transis-
tor for applying a voltage of a first voltage source to a first
node in response to the first signal, a second conversion
circuit transistor for applying a signal of the first node to a
second node in response to the first signal, a third conversion
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circuit transistor for applying a voltage of a second voltage
source to the second node in response to a signal of a third
node, a fourth conversion circuit transistor for applying the
voltage of the second voltage source to the first node in
response to a signal of the second node, a fifth conversion
circuit transistor for applying the clock bar signal to a fourth
node in response to the clock bar signal, a sixth conversion
circuit transistor for applying the voltage of the first voltage
source to the fourth node in response to the first signal, and a
seventh conversion circuit transistor for applying the conver-
sion circuit clock signal to the third node in response to a
signal of the fourth node. Each of the conversion circuits may
further include a first capacitor for storing a difference in
potential between the first node and the second node and a
second capacitor for storing a difference in potential between
the third node and the fourth node. The signal of the first node
may be the conversion output signal.

The plurality of scan circuit transistors of each of the scan
circuits in the first, second, third, or fourth embodiment may
include a first scan circuit transistor for applying the input
signal to a first node in response to the clock bar signal, a
second scan circuit transistor having a second scan circuit
transistor first electrode and a second scan circuit transistor
gate electrode, the second scan circuit transistor being
adapted to apply the scan circuit clock signal to a second node
in response to a signal of the first node, a third scan circuit
transistor for applying a voltage of a second voltage source to
a third node in response to the clock bar signal, a fourth scan
circuit transistor for applying the clock bar signal to the third
node in response to the signal of the first node, and a fifth scan
circuit transistor for applying a disable level of the first volt-
age source to the second node in response to a signal of the
third node. Fach of the scan circuits may further include a first
scan circuit capacitor electrically connected between the sec-
ond scan circuit gate electrode and the second scan circuit first
electrode, the first scan circuit capacitor being adapted to
store a difference in potential between an enable level of the
signal of the first node and a disable level of the signal of the
second node.

The organic light emitting display device as in the first,
second, third, or fourth embodiment of the present invention
may further include a second scan driving unit for outputting
the selection signals. The second scan driving unit includes a
plurality of selection circuits. Each of the selection circuits
includes a plurality of selection circuit transistors of an iden-
tical channel type, receives a selection circuit input signal, a
selection circuit clock signal and a selection circuit clock bar
signal, and outputs a selection output signal as a respective
selection signal of the selection signals. When the selection
circuit clock signal is enable after the selection circuit input
signal is enable and the selection circuit clock signal is dis-
able, the selection output signal is enable.

The plurality of selection circuit transistors of each of the
selection circuits may include a first selection circuit transis-
tor for applying the selection circuit input signal to a first node
in response to the selection circuit clock bar signal, a second
selection circuit transistor having a second selection circuit
transistor first electrode and a second selection circuit tran-
sistor gate electrode, the second selection circuit transistor
being adapted to apply the selection circuit clock signal to a
second node in response to a signal of the first node, a third
selection circuit transistor for applying a voltage of a second
voltage source to a third node in response to the selection
circuit clock bar signal, a fourth selection circuit transistor for
applying the selection circuit clock bar signal to the third node
in response to the signal of the first node, and a fifth selection
circuit transistor for applying a disable level of the first volt-
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age source to the second node in response to a signal of the
third node. Each of the selection circuits further includes a
first selection circuit capacitor electrically connected
between the second selection circuit transistor gate electrode
and the second selection circuit first electrode, the first selec-
tion circuit capacitor being adapted to store a difference in
potential between an enable level of the signal ofthe first node
and a disable level of a signal of the second node.

In the first, second, third or fourth embodiment of the
present invention, a first scan circuit of the scan circuits may
receive a scan input signal as the input signal, receive a first
control signal as the scan circuit clock signal, receive a second
control signal as the clock bar signal, and output a first scan
output signal of the scan output signals. A second scan circuit
of the scan circuits may receive the first scan output signal as
the input signal, receive the second control signal as the scan
circuit clock signal, receive the first control signal as the clock
bar signal, and output a second scan output signal of the scan
output signals.

In the first or second embodiment of the present invention,
a first conversion circuit of the conversion circuits may
receive a first control signal as the conversion circuit clock
signal and output a first emission output signal of the emission
output signals, and a second conversion circuit of the conver-
sion circuits may receive a second control signal as the con-
version circuit clock signal and output a second emission
output signal of the emission output signals.

In the third or fourth embodiment of the present invention,
a first conversion circuit of the conversion circuits may
receive a first control signal as the conversion circuit clock
signal, receive a second control signal as the clock bar signal,
and output a first emission output signal of the emission
output signals. A second conversion circuit of the conversion
circuits may receive the second control signal as the conver-
sion circuit clock signal, receive the first control signal as the
clock bar signal, and output a second emission output signal
of the emission output signals.

In the first, second, third, or fourth embodiment of the
present invention, a first selection circuit of the selection
circuits may receive a selection input signal as the selection
circuit input signal, receive a third control signal as the selec-
tion circuit clock signal, receive a fourth control signal as the
selection circuit clock bar signal, and output a first selection
output signal of the selection output signals. A second selec-
tion circuit of the selection circuits may receive the first
selection output signal as the selection circuit input signal,
receive the fourth control signal as the selection circuit clock
signal, receive the third control signal as the selection circuit
clock bar signal, and output a second selection output signal
of the selection output signals.

In the first, second, third, or fourth embodiment of the
present invention, the identical channel type may be a p-chan-
nel type.

In the first, second, third, or fourth embodiment of the
present invention, the identical channel type may be an
n-channel type.

In the first, second, third, or fourth embodiment of the
present invention, the pixel circuits may transmit the data
signals in response to the selection signals, store the data
signals as third voltages, transmit driving currents corre-
sponding to the third voltages in response to the emission
signals, and drive organic light emitting diodes that emit
lights in accordance with the driving currents.

Each of the pixel circuits may include an organic light
emitting diode of the organic light emitting diodes, a driving
transistor for supplying a driving current of the driving cur-
rents used to drive the organic light emitting diode, the driving
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transistor having a gate electrode and a first electrode. Each of
the pixel circuits may further include a first switching device
for applying a data signal of the data signals from a corre-
sponding data line of the data lines to the driving transistor in
response to a corresponding selection signal of the selection
signals, a second switching device for connecting the driving
transistor in a diode form in response to the selection signal,
a first storage unit electrically connected between the first
electrode and the gate electrode of the driving transistor, and
a third switching device for applying the driving current from
the driving transistor to the organic light emitting diode in
response to a corresponding emission signal of the emission
signals received from a corresponding emission scan line of
the emission scan lines.

The organic light emitting display device as in the first,
second, third, or fourth embodiment of the present invention
may further include a plurality of load capacitors, each of the
load capacitors being connected between a corresponding
emission scan line of the emission scan lines and the second
voltage source.

In the first, second, third, or fourth embodiment of the
present invention, the second voltage source may be a ground
terminal.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, together with the specifica-
tion, illustrate exemplary embodiments of the present inven-
tion, and, together with the description, serve to explain the
principles of the present invention.

FIG. 1 is a conceptual diagram of a conventional organic
light emitting element;

FIG. 2 is acircuit diagram of a pixel circuit to be driven by
a conventional voltage programming method;

FIG. 3 is acircuit diagram of a pixel circuit to be driven by
a conventional current programming method;

FIG. 4 shows an organic light emitting display device;

FIG. 5 is a circuit diagram of an embodiment of a pixel
circuit shown in FIG. 4;

FIG. 6 is a block diagram of a first scan driving unit shown
in FIG. 4;

FIG. 7 is a circuit diagram of a scanning circuit shown in
FIG. 6;

FIG. 8 is a circuit diagram of a conversion circuit shown in
FIG. 6;

FIG. 9 is a waveform diagram of an example of signals
applied to the scanning circuit of FIG. 7 and the conversion
circuit of FI1G. 8;

FIG. 10 is a waveform diagram of another example of
signals applied to the scanning circuit of FIG. 7 and the
conversion circuit of FIG. 8;

FIG. 11 illustrates a first scan driving unit included in an
organic light emitting display device according to an embodi-
ment of the present invention;

FIG. 12 is a circuit diagram of a conversion circuit shown
in FIG. 11;

FIG. 13 is a waveform diagram of an example of signals of
the first scan driving unit illustrated in FIGS. 11 and 12;

FIG. 14 illustrates a first scan driving unit included in an
organic light emitting display device according to another
embodiment of the present invention;

FIG. 15 is a circuit diagram of a conversion circuit shown
in FIG. 14;

FIG. 16 illustrates a first scan driving unit included in an
organic light emitting display device according to another
embodiment of the present invention;
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FIG. 17 is a circuit diagram of a conversion circuit shown
in FIG. 16;

FIG. 18 is a circuit diagram of a modified embodiment of
the conversion circuit shown in FIG. 16;

FIG. 19 illustrates a second scan driving unit included in
each of the organic light emitting display devices of FIGS. 11,
14,16, and 18; and

FIG. 20 is a waveform diagram of an example of signals of
the second scan driving unit illustrated in FIG. 19.

DETAILED DESCRIPTION

In the following detailed description, only certain exem-
plary embodiments of the present invention are shown and
described, by way of illustration. As those skilled in the art
would recognize, the described exemplary embodiments may
be modified in various ways, all without departing from the
spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as illustrative in
nature, and not restrictive.

FIG. 4 shows an organic light emitting display device 300.
Referring to FIG. 4, the organic light emitting display device
300 includes a data driving unit 302, a first scan driving umit
304, a second scan driving unit 306, and an organic light
emitting display region 310.

The data driving unit 302 applies data signals D[1],
D[2],...,and D[m] to data lines. Since pixel circuits of the
organic light emitting display device 300 are driven by a
current programming method, the data signals are output by a
current source included in the data driving unit 302.

The first scan driving unit 304 applies emission signals
E[1], E[2], . . ., and E[n] to emission scan lines. In response
to the emission signals E[1], E[2], . . ., and E[n], driving
currents are applied to organic light emitting diodes (OLEDs)
included in pixel circuits P according to voltages stored in
storage devices (e.g., capacitors) of the pixel circuits P.
Accordingly, the OLEDs emit light.

The second scan driving unit 306 applies selection signals
S[1].S[2].. .., and S[n] to selection scan lines. The selection
signals S[1], S[2], . . ., and S[n] are sequentially applied to the
selection scan lines. According to the selection signals S[1],
S[2], ..., and S[n], the data signals D[1], D[2], .. ., and D[m]
are applied to the pixel circuits P.

The organic light emitting display region 310 includes the
pixel circuits P for driving a plurality of pixels. The pixels are
arranged at regions defined by the selection scan lines and the
data lines.

FIG. 5 is a circuit diagram of an embodiment of a pixel
circuit P shown in FIG. 4. The pixel circuit P includes an
OLED, a transistor M51, a first switching device M52, a
second switching device M53, a third switching device M54,
and a storage capacitor C5s¢t. The transistor M51, the first
switching device M52, the second switching device M53, and
the third switching device M54 may be transistors of an
identical channel type. As shown in FIG. 5, the transistor
MS51, the first switching device M52, the second switching
device M53, and the third switching device M54 are all
p-channel transistors.

The first switching device M52 is connected between a data
line and a gate of the transistor M51 and applies a data signal
D[m] from the data line (that is, a data current I,,,,,) to the
transistor M51 according to a selection signal S[n]. The sec-
ond switching device M53 is connected between the data line
and a drain of the transistor M51 and connects the transistor
M51 in a diode form according to the selection signal S[n] of
the selection scan line. A source of the transistor M51 is
connected to a first voltage source VDD, and the drain thereof
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is also connected to the third switching device M54. The
storage capacitor CSst is connected between the gate and the
source of the transistor M51. The third switching device M54
1s connected between the OLED and the transistor M51 and
allows a driving current I, z,, corresponding to a voltage
between the gate and the source of the transistor M51 to flow
into the OLED.

FIG. 6isablock diagram of an embodiment of the first scan
driving unit 304 shown in FIG. 4. FIG. 7 is a circuit diagram
of an embodiment of a scanning circuit shown in FIG. 6. FIG.
8 is a circuit diagram of an embodiment of a conversion
circuit shown in FIG. 6. FIG. 9 is a waveform diagram of an
example of signals applied to the scanning circuit of FIG. 7
and the conversion circuit of FIG. 8.

Referring to FIGS. 6 through 9, to provide the emission
signals E[n] to the corresponding emission scan lines, the first
scan driving unit 304 includes scanning circuits (SCs) 600,
the number of which is equal to the number of emission scan
lines, and conversion circuits (CCs) 602, the number of which
is equal to the number of emission scan lines. In a further
embodiment, the first scan driving unit 304 includes a plural-
ity of load capacitors C (see, for example, FIG. 6). Each ofthe
load capacitors C is connected between a corresponding
emission scan line of the emission scan lines and the second
voltage source (i.e., GND).

An embodiment of the SC 600 is shown in FIG. 7. Refer-
ring to FIGS. 6 and 7, each of the SCs 600 receives an input
signal IN;, a clock signal CLK, and a clock bar signal /CLK
and outputs a scan output signal out. A first SC 600-1 receives
a first control signal E1 as the clock signal CLK, a second
control signal E2 as the clock bar signal /CLK, and a scan
input signal IN1 as the input signal IN and outputs a first scan
output signal U[1] to a first CC 602-1. The first scan output
signal U[1] serves as a first signal of the first CC 602-1. A
second SC 600-2 receives the second control signal E2 as the
clock signal CLK, the first control signal E1 as the clock bar
signal /CLK, and the first scan output signal U[1] as the input
signal IN and outputs a second scan output signal U[2] to the
first CC 602-1 to serve as a second signal of the first CC 602-1
and to a second CC 602-2 to serve as a first signal of the
second CC 602-2. A third SC 600-3 receives the first control
signal E1 as the clock signal CLK, the second control signal
E2 as the clock bar signal /CLK, and the second scan output
signal U[2] as the input signal IN and outputs a third scan
output signal U[3] to the first CC 602-1 to serve as a third
signal of the CC 602-1, to the second CC 602-2 to serve as a
second signal of the CC 602-2, and to a third CC 602-3 to
serve as a first signal of the third CC 602-3. As described
above, the first control signal E1 and the second control signal
E2 are alternately applied as the clock signals CLK of the
scanning circuits, and the second control signal E2 and the
first control signal E1 are alternately applied as the clock bar
signals /CLK of the scanning circuits.

When the input signal IN is enable (i.e., enable level or
logic low), the clock signal CLK is disable (i.e., disable level
or logic high), and the clock bar signal /CLK is enable (i.e.,
logic low), the SC 600 outputs a disable level as the scan
output signal out. Then, when the input signal IN is disable,
the clock signal CLK is enable, and the clock bar signal /CLK
is disable, the SC 600 outputs an enable level as the scan
output signal out. When the input signal IN is disable, the
clock signal CLK is disable, and the clock bar signal /CLK is
enable, the SC 600 outputs a disable level as the scan output
signal out. Then, when the input signal IN is disable, the clock
signal CLK is enable, and the clock bar signal /CLK is dis-
able, the SC 600 outputs a disable level as the scan output
signal out.
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In order to perform the above-described operation, as
shown in FIG. 7, each of the SCs 600 included in the first scan
driving unit 304 of FIG. 6 includes a first transistor M71 for
applying an input signal IN to a first node N71 in response to
aclock bar signal /CLK, a second transistor M72 for applying
a clock signal CLK to a second node N72 in response to a
signal of (or at) the first node N71, a third transistor M73 for
applying an enable level of the second voltage source (i.e.,
GND) to a third node N73 in response to the clock bar signal
/CLK, a fourth transistor M74 for applying the clock bar
signal /CLK to the third node N73 in response to the signal of
the first node N71, and a fifth transistor M75 for applying a
disable level of a first voltage source (i.e., VDD) to the second
node N72 in response to a signal of the third node N73. A
signal of the second node N72 serves as a scan output signal
out.

In other words, a drain of'the first transistor M71, having a
gate to which the clock bar signal /CLK is applied and a
source to which the input signal IN is applied, is electrically
connected to respective gates of the second transistor M72
and the fourth transistor M74. A drain of the fourth transistor
M?74, having a source to which the clock bar signal /CLK is
applied, is connected to a source of the third transistor M73.
A drain of the third transistor M73, having a gate to which the
clock bar signal /CLK is applied, is connected to the second
voltage source, that is, GND. A drain of the second transistor
M72, having a source to which the clock signal CLK is
applied, is connected to a drain of the fifth transistor M75. The
first voltage source VDD is connected to a source of the fifth
transistor M75 having a gate electrically connected to a node
between the drain of the fourth transistor M74 and a source of
the third transistor M73, that is, to the third node N73. A node
between a drain of the first transistor M71 and the gates of the
fourth transistor M74 and the second transistor M72 is
referred to as the first node N71. A node between the respec-
tive drains of the second transistor M72 and the fifth transistor
MT75 is referred to as the second node N72. A first capacitor
C71 is connected between the gate and the drain of the second
transistor M72. The first capacitor C71 may be either a sepa-
rate capacitor or a parasitic capacitance (or capacitor)
between the gate and the drain of the second transistor M72.

The first transistor M71, the second transistor M72, the
third transistor M73, the fourth transistor M74, and the fifth
transistor M75 may be all transistors of an identical channel
type. Accordingly, the first transistor M71, the second tran-
sistor M72, the third transistor M73, the fourth transistor
M74, and the fifth transistor M75 may be all p-channel tran-
sistors or n-channel transistors. Operations of the SC 600 will
now be described in more detail on the assumption that the
first transistor M71, the second transistor M72, the third tran-
sistor M73, the fourth transistor M74, and the fifth transistor
M75 are all p-channel transistors.

In a first operation, when the clock signal CLK is disable,
the clock bar signal /CLK is enable, and the input signal IN is
enable, the first transistor M71 is turned on to apply an enable
signal to the first node N71. The second transistor M72 and
the fourth transistor M74 are turned on according to the
enable signal of the first node N71. The third transistor M73
is turned on by the enable clock bar signal /CLK. Accord-
ingly, a signal of the third node N73 is also enabled so that the
fifth transistor M75 is turned on. The voltage of the first
voltage source VDD, that is, a disable level, is transmitted to
the second node N72. The scan output signal out has a disable
level. A difference in potential between the enable level of the
first node N71 and the disable level of the second node N72 is
stored in the first capacitor C71, that s, a difference in poten-
tial between the first node N71 and the second node N72.
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Then, in a second operation, when the clock signal CLK is
enable, the clock bar signal /CLK is disable, and the input
signal IN is disable, the first transistor M71 and the third
transistor M73 are turned off because of the clock bar signal
/CLK is disable. Accordingly, the firstnode N71 and the third
node N73 are floated, so that the fifth transistor M75 is not
turned on. The second transistor M72 is turned on by the
difference in potential between the enable and disable levels
that was stored in the first capacitor C71 during the first
operation, so that the enable level of the clock signal CLK is
transmitted to the second node N72. Accordingly, the scan
output signal out has an enable level.

In a third operation, when the clock signal CLK is disable,
the clock bar signal /CLK is enable, and the input signal IN is
disable, the first transistor M71 and the third transistor M73
are turned on. A disable level, which is the input signal IN, is
applied to the first node N71 by the first transistor M71, and
the second transistor M72 and the fourth transistor M74 are
turned off. Since the signal of the third node N73 is enabled by
the ground voltage of the second voltage source GND, the
fifth transistor M75 is turned on, and the disable signal (i.e., a
logic high level) of the first voltage source VDD is transmitted
to the second node N72. Accordingly, the scan output signal
out has a disable level. Since the nodes at both ends of the first
capacitor C71, namely, the first node N71 and the second
node N72, are all disable (i.e., logic high), the first capacitor
C71 stores the difference in potential between the first node
N71 and the second node N72.

A fourth operation, during which the clock signal CLK is
enable, the clock bar signal /CLK is disable, and the input
signal IN is disable, is similar to the second operation. Since
the clock bar signal /CLK is disable, the first transistor M71
and the third transistor M73 are turned off. Accordingly, the
first node N71 and the third node N73 are floated, so that the
fourth transistor M74 and the fifth transistor M75 are turned
off. The difference in potential stored during the third opera-
tion remains stored in the first capacitor C71, but the first node
N71 and the second node N72 are both disable, that is, logic
high. Therefore, the second transistor M72 does not turn on.
Accordingly, the scan output signal out has a disable level.

Each of the CCs 602 receives a first signal U1, a second
signal U2 and a third signal U3 and outputs a conversion
output signal out. The conversion output signal out is an
emission signal. The first CC 602-1 receives the first scan
output signal U[1] as the first signal U1, receives the second
scan output signal U[2] as the second signal U2, receives the
third scan output signal U[3] as the third signal U3, and
outputs a first emission signal E[1] as the conversion output
signal out. The second CC 602-2 receives the second scan
output signal U[2] as the first signal U1, receives the third
scan output signal U[3] as the second signal U2, receives a
fourth scan output signal U[4] as the third signal U3, and
outputs a second emission signal E[2] as the conversion out-
put signal out. The third CC 602-3 receives the third scan
output signal U[3] as the first signal U1, receives the fourth
scan output signal U[4] as the second signal U2, receives a
fifth scan output signal U[5] as the third signal U3, and
outputs a third emission signal E[3] as the conversion output
signal out. As described above, the CCs 602 sequentially
receive scan output signals having sequential enable intervals
(see FIG. 9, for example) via the first signal U1, the second
signal U2, and the third signal U3.

An embodiment of the CC 602 that outputs a conversion
output signal having a disable level when either the first signal
U1 or the second signal U2 is enable and outputs a conversion
output signal having an enable level when the third signal U3
is enable is shown in FIG. 8.
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The CC 800 shown in FIG. 8 includes a first transistor M81
for applying a voltage of a first voltage source VDD to a first
node N81 in response to the first signal U1, a second transistor
M82 for applying the voltage of the first voltage source VDD
to the first node N81 in response to the second signal U2, a
third transistor M83 for applying a signal of the first node N81
to a second node N82 in response to the first signal Ul, a
fourth transistor M84 for applying the signal of the first node
N81 to the second node N82 in response to the second signal
U2, a first capacitor C81 for storing a difference in potential
between the first node N81 and the second node N82, a fifth
transistor M85 for applying a voltage of a second voltage
source (e.g., GND) to the second node N82 in response to the
third signal U3, and a sixth transistor M86 for applying the
voltage of the second voltage source to the first node N81 in
response to a signal of the second node N82. The signal of the
first node N81 is the conversion output signal out, that is, an
emission signal.

In other words, the first transistor M81 and the second
transistor M82 are connected between the first voltage source
VDD and the first node N81 and receive the first signal U1 and
the second signal U2, respectively, via corresponding gates.
The third transistor M83 and the fourth transistor M84 are
connected between the first node N81 and the second node
N82 and receive the first signal U1 and the second signal U2,
respectively, via corresponding gates. The first capacitor C81
is connected between the first node N81 and the second node
N82. The fifth transistor M85 is connected between the sec-
ond voltage source (e.g., GND) and the second node N82 and
receives the third signal U3 via a gate of the fifth transistor
M85. The sixth transistor M86 is connected between the
second voltage source and the first node N8§1 and receives the
signal of the second node N82 via a gate of the sixth transistor
M86.

Operations of the CC 800 will now be described. A first
operation is performed when the first signal U1 is enable and
the second signal U2 and the third signal U3 are disable. In the
first operation, according to the enable first signal U1, the first
transistor M81 and the third transistor M83 are turned on and
the second transistor M82, the fourth transistor M84, the fifth
transistor M85, and the sixth transistor M86 are turned off.
Therefore, the voltage of the first voltage source VDD is
transmitted to the first node N81 and the second node N82, so
that the first node N81 and the second node N82 become
disable. As a result, the emission signal becomes disable. The
first capacitor C81 stores the difference in potential between
the first node N81 and the second node N82.

A second operation is performed when the second signal
U2 is enable and the first signal U1 and the third signal U3 are
disable. In the second operation, according to the enable
second signal U2, the second transistor M82 and the fourth
transistor M84 are turned on and the first transistor M81, the
third transistor M83, the fifth transistor M85, and the sixth
transistor M86 are turned off. Therefore, the voltage of the
first voltage source VDD is transmitted to the first node N81
and the second node N82, so that the first node N81 and the
second node N82 become disable. As a result, the emission
signal becomes disable. The first capacitor C1 stores the
difference in potential between the first node N81 and the
second node N8§2.

A third operation is performed when the third signal U3 is
enable and the first signal U1 and the second signal U2 are
disable. In the third operation, the first transistor M81, the
second transistor M82, the third transistor M83, and the
fourth transistor M84 are turned off. According to the enable
third signal U3, the fifth transistor M85 is turned on, and the
second node N82 becomes enable. Therefore, the sixth tran-
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sistor M86 is also turned on, and consequently the first node
N81 becomes enable. As a result, the emission signal is
enabled. The first capacitor C1 stores the difference in poten-
tial between the first node N81 and the second node N82.

A fourth operation is performed when all of the first signal
U1, the second signal U2, and the third signal U3 are disable.
When the fourth operation is performed after the third opera-
tion, the first transistor M81, the second transistor M82, the
third transistor M83, the fourth transistor M84, the fifth tran-
sistor M85, and the sixth transistor M86 are turned off. The
signal of the first node N81 is enabled by the difference in
potential stored in the first capacitor C81. As a result, the
emission signal becomes enable.

FIG. 9 illustrates the first operation, the second operation,
the third operation, and the fourth operation of the SC 600 and
those of the CC 800. Particularly, when a scan input signal
IN1 having a pulse width of PW1 is input as the input signal
of the first SC 600-1, the first scan output signal U[1], the
second scan output signal U[2], and the third scan output
signal U[3] having sequential enable intervals are output.
When the first scan output signal U[1], the second scan output
signal U[2], and the third scan output signal U[3] are in turn
input as the first signal U1, the second signal U2, and the third
signal U3 of the first CC 602-1, an emission signal E[1] is
output. According to the operations described above, emis-
sion signals E[2] and E[3] are also output. As shown in FIG.
9, emission signals E[1], E[2], and E[3] have sequential dis-
able levels.

FIG. 10 is a waveform diagram of another example of
signals applied to the SC 600 of FIG. 7 and the CC 800 of FIG.
8. The waveform diagram of FIG. 10 is different from the
waveform diagram of FIG. 9 in view of the scan input signal
IN1 which is the input signal of the first SC 600-1. The scan
input signal IN1 of FIG. 10 has a pulse width of PW2, which
is greater than the pulse width PW1 of the scan input signal
IN1 of FIG. 9. As shown in FIG. 10, when the scan input
signal IN1 (having the pulse width PW2)is applied to the first
SC 600-1 as its input signal, the first scan output signal U[1],
the second scan output signal U[2], and the third scan output
signal U[3] each have two enable intervals. Accordingly, the
first signal U1 or the second signal U2 and the third signal U3
may be both enabled, resulting in output of inaccurate emis-
sion signals by the CC 800.

In other words, when the first signal U1 and the third signal
U3 are enable and the second signal U2 is disable, the first
transistor M82, the third transistor M83, the fifth transistor
M85, and the sixth transistor M86 are turned on, and the
second transistor M82 and the fourth transistor M84 are
turned off. Hence, a collision between an enable level and a
disable level occurs in the first node N81, and thus the corre-
sponding emission signal has transition levels between the
disable levels and the enable levels. Accordingly, a problem is
generated, in which the pulse widths of the disable levels of
the emission signals cannot be controlled as the designer
wants.

To address this problem, an embodiment of the present
invention provides another example of a CC in which a fifth
transistor M125 is not turned on when enabled first signal U1
and third signal U3 are input.

FIG. 11 illustrates an example of a first scan driving unit
404 included in an organic light emitting display device
according to an embodiment of the present invention. FIG. 12
is a circuit diagram of a CC shown in FIG. 11. FIG. 13 is a
waveform diagram of an example of signals applied to the
first scan driving unit 404.

Referring to FIGS. 11 through 13, in contrast with the first
scan driving unit 304 of FIG. 6, the first scan driving unit 404
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includes CCs 1100 to each of which a clock signal clk is
further applied. A first control signal E1 and a second control
signal E2 alternate as the clock signals clk applied to the CCs
1100. In other words, the first control signal E1 is applied to
a first CC 1100-1 as the clock signal clk, and the second
control signal E2 is applied to a second CC 1100-2 as the
clock signal clk.

Referring to FIG. 12, each of the CCs 1100 includes a first
transistor M121 for applying a first signal U1 to a first node
N121 in response to the clock signal clk, a first capacitor
C121 for storing a difference in potential between the first
node N121 and a first voltage source VDD, a second transistor
M122 for applying a voltage of the first voltage source VDD
to a second node N122 in response to a signal of the first node
N121, a third transistor M123 for applying a signal of the
second node N122 to a third node N123 in response to the
signal of the first node N121, a fourth transistor M124 for
applying a voltage of a second voltage source (e.g., GND) to
the third node N123 in response to a signal of a fourth node
N124, a second capacitor C122 for storing a difference in
potential between the second node N122 and the third node
N123, the fifth transistor M125 for applying the voltage of the
second voltage source to the second node N122 in response to
the signal of the third node N123, a sixth transistor M126 for
applying a second signal U2 to a fifth node N125 in response
to the second signal U2, a seventh transistor M127 for apply-
ing the voltage of the first voltage source VDD to the fifth
node N125 in response to the first signal U1, an eighth tran-
sistor M128 for applying a third signal U3 to the fourth node
N124 in response to a signal of the fifth node N125, and a third
capacitor C123 for storing a difference in potential between
the fourth node N124 and the fifth node N125. The signal of
the second node N122 is a conversion output signal out, that
is, an emission signal. The first transistor M121, the second
transistor M122, the third transistor M123, the fourth transis-
tor M124, the fifth transistor M125, the sixth transistor 126,
the seventh transistor M127, and the eighth transistor M8 may
be all transistors of an identical channel type. Accordingly,
the first transistor M121, the second transistor M122, the third
transistor M123, the fourth transistor M124, the fifth transis-
tor M125, the sixth transistor 126, the seventh transistor
M127, and the eighth transistor M128 may be all p-channel
transistors or n-channel transistors. Operations of the CC
1100 will now be described on the assumption that the first
transistor M121, the second transistor M122, the third tran-
sistor M123, the fourth transistor M124, the fifth transistor
M125, the sixth transistor 126, the seventh transistor M127,
and the eighth transistor M128 are all p-channel transistors.

In a first operation, when the clock signal clk and the first
signal U1 are enable and the second signal U2 and the third
signal U3 are disable, the first transistor M121, the second
transistor M122, the third transistor M123 and the seventh
transistor M127 are turned on, and the sixth transistor M126
and the eighth transistor M128 are turned off. The second
node N122 is disable, but the fourth node N124 is floated.
Hence, the fourth transistor M124 and the fifth transistor
M125 are turned off, and thus the emission signal becomes
disable. At this time, the difference in potential between the
low level of the first signal U1 and a voltage ofthe first voltage
source VDD is stored in the first capacitor C121.

In asecond operation, when the second signal U2 is enable
and the clock signal, the first signal U1 and the third signal U3
are disable, the sixth transistor M126 and the eighth transistor
M128 are turned on and the second transistor 122 and the
third transistor M123 are turned on by the difference in poten-
tial stored in the first capacitor C121. Since a signal of the
fourth node N124 enters into the disable level of the third
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signal U3, the fourth transistor M124 and the fifth transistor
M125 are turned off. As a result, the emission signal becomes
disable. At this time, a difference in potential between the low
level of the second signal U2 and the high level of the third
signal U3 is stored in the third capacitor C123.

In a third operation, when the clock signal clk, the first
signal U1 and the third signal U3 are enable and the second
signal U2 is disable, the first transistor M121, the second
transistor M122, the third transistor M123 and the seventh
transistor M127 are turned on. The voltage of the first voltage
source VDD is transmitted to the fifth node N125, so that a
signal of the fourth node N4 becomes a disable level (or
disable). Hence, the fourth transistor M124 and the fifth tran-
sistor M125 are turned off. A difference in potential between
the enable level (or enable) of the first signal Ul and the
voltage of the first voltage source VDD is stored in the first
capacitor C121. The signal of the second node N122 becomes
a disable level, so that the emission signal is disabled.

A fourth operation performed when the clock signal clk
and the third signal U3 are enable and the first signal and the
second signal U2 are disable is substantially the same as the
second operation.

In a fifth operation, when the clock signal clk and the third
signal U3 are enable and the first signal and the second signal
U2 are disable, the first transistor M121 is turned on, and the
eighth transistor M128 is turned on by the voltage stored in
the third capacitor C123. Accordingly, the enable level of the
third signal U3 is transmitted to the fourth node N124, and the
fourth transistor M124 and the fifth transistor M125 are
turned on. Hence, the signal of the second node N122
becomes an enable level, and consequently the emission sig-
nal is enabled. A difference in potential between the enable
levels of the second node N122 and the third node N123 is
stored in the second capacitor C122.

In a sixth operation, when all of the first signal U1, the
second signal U2, and the third signal U3 are disable, the
signal of the second node N2 is enabled by the low level
stored in the second capacitor C122. As a result, the emission
signal becomes enable.

Due to the use of the CC 1100 of FIG. 12, the pulse widths
of the disable levels of the emission signals can be freely
controlled.

FIG. 14 illustrates another example of the first scan driving
unit included in the organic light emitting display device of
FIG. 11. FIG. 15 is a circuit diagram of a CC 1400 shown in
FIG. 14.

Referring to FIG. 14, a first scan driving unit 504 includes
CCs 1400 to each of which no third signals U3 are applied, in
contrast with the first scan driving unit 404 of FIG. 11. A first
control signal E1 and a second control signal E2 alternate as
clock signals clk applied to the CCs 1400. In other words, the
first control signal E1 is applied to a first CC 1400-1 as the
clock signal clk, and the second control signal E2 is applied to
a second CC 1400-2 as the clock signal clk. The signals
applied to the CC 1400 are substantially the same as those is
shown in FIG. 13.

Each of the CCs 1400 illustrated in FIG. 15 is similar to the
CC 1100 of FIG. 12 except that a signal applied to a fourth
node N154 in response to a signal of a fifth node N155 by an
eighth transistor M158 is not the third signal U3 but the clock
signal clk. The transistors of the CC 1400 operate in substan-
tially the same way as the first through sixth operations of the
CC 1100 of FIG. 12. The number of types of signals input to
the CC 1400 of FIG. 15 and the number of CCs 1400 can be
reduced. Like the CC 1100 of FIG. 12, the first transistor
M151, the second transistor M152, the third transistor M153,
the fourth transistor M154, the fifth transistor M155, the sixth



US 7,825,881 B2

17

transistor 156, the seventh transistor M157, and the eighth
transistors M158 of the CC 1400 of FIG. 15 may be all
transistors of an identical channel type. Accordingly. the first
transistor M151, the second transistor M152, the third tran-
sistor M153, the fourth transistor M154, the fifth transistor
M155, the sixth transistor 156, the seventh transistor M157,
and the eighth transistor M158 ofthe CC 1400 of FIG. 15 may
be all p-channel transistors or n-channel transistors.

FIG. 16 illustrates another example of the first scan driving
unit included in the organic light emitting display device of
FIG. 11. FIG. 17 is a circuit diagram of a CC 1600 shown in
FIG. 16.

Referring to FIG. 16, a first scan driving unit 604 includes
CCs 1600 to each of which a clock signal clk, a clock bar
signal /clk, and a first signal U1 are applied. A first control
signal E1 is applied to a first CC 1600-1 as the clock signal
clk, and a second control signal E2 is applied to the first CC
1600-1 as the clock bar signal /clk. The second control signal
E2 is applied to a second CC 1600-2 as the clock signal clk,
and the first control signal E1 is applied to the second CC
1600-2 as the clock bar signal /clk. The signals applied to the
CC 1600 are substantially the same as thoseillustrated in FIG.
13.

Each of the CCs 1600 illustrated in FIG. 17 is similar to the
CC 1100 of FIG. 15 except that, rather than the signal U2, the
clock bar signal /clk is applied to the fifth node N175 in
response not to the signal U2 but to the clock bar signal by a
sixth transistor M176. The transistors of the CC 1600 operate
in substantially the same way as the first through sixth opera-
tions of the CC 1100 of FIG. 12. The number of types of
signals input to the CC 1600 of FIG. 17 and the number of
CCs 1600 can be reduced. Like the CC 1100 of FIG. 12, the
first transistor M171, the second transistor M172, the third
transistor M173, the fourth transistor M174, the fifth transis-
tor M175, the sixth transistor 176, the seventh transistor
M177, and the eighth transistor M178 of the CC 1600 of FIG.
17 may be all transistors of an identical channel type. Accord-
ingly, the first transistor M171, the second transistor M172,
the third transistor M173, the fourth transistor M174, the fifth
transistor M175, the sixth transistor 176, the seventh transis-
tor M177, and the eighth transistor M178 of the CC 1600 of
FIG. 17 may be all p-channel transistors or n-channel tran-
sistors.

FIG. 18 is a circuit diagram of a modified example of the
CC shown in FIG. 16. Referring to FIG. 18, a CC 1800
includes a first transistor M181 for applying a voltage of a first
voltage source VDD to a first node N181 in response to a first
signal Ul, a second transistor M182 for applying a signal of
the first node N181 to a second node N182 in response to the
first signal U1, a third transistor M183 for applying a voltage
of a second voltage source (e.g., GND) to the second node
N182 in response to a signal of the third node N183, a first
capacitor C181 for storing a difference in potential between
the first node N181 and the second node N182, a fourth
transistor M184 for applying the voltage of the second volt-
age source to the first node N181 in response to a signal of the
second node N182, a fifth transistor M185 for applying the
clock bar signal /clk to the fourth node N184 in response to
the clock bar signal /clk, the sixth transistor M186 for apply-
ing the voltage of the first voltage source VDD to the fourth
node N184 in response to the first signal U1, a seventh tran-
sistor M187 for applying the clock signal clk to the third node
N183 in response to a signal of the fourth node N184, and a
second capacitor C182 for storing a difference in potential
between the third node N183 and the fourth node N184. The
signal of the first node N181 is a conversion output signal out,
that is, an emission signal. The first transistor M181, the

20

25

40

45

60

65

18

second transistor M182, the third transistor M183, the fourth
transistor M184, the fifth transistor M185, the sixth transistor
186, and the seventh transistor M187 may be all transistors of
an identical channel type. Accordingly, the first transistor
M181, the second transistor M182, the third transistor M183,
the fourth transistor M184, the fifth transistor M185, the sixth
transistor 186, and the seventh transistor M187 may be all
p-channel transistors or n-channel transistors. Operations of
the CC 1800 will now be described with reference to FIG. 18
on the assumption that the first transistor M181, the second
transistor M182, the third transistor M183, the fourth transis-
tor M184, the fifth transistor M185, the sixth transistor 186,
and the seventh transistor M187 are all p-channel transistors.

In a first operation, when the clock signal clk and the first
signal Ul are enable and the clock bar signal /clk is disable,
the first transistor M181, the second transistor M182, and the
sixth transistor M186 are turned on. The first node N181 is
enabled, but the third node N183 is floated. Hence, the emis-
sion signal becomes disable. At this time, a disable level is
stored in the first capacitor C181.

In a second operation, when the clock bar signal /clk is
enable and the clock signal and the first signal U1 are disable,
the fifth transistor M185 and the seventh transistor M187 are
turned on, and the enable level of the clock bar signal /clk and
the disable level of the clock signal clk are stored in the
second capacitor C182. Since a signal of the third node N183
has a disable level, the third transistor M183 and the fourth
transistor M184 are turned off. The signal of the first node
N181 enters into the disable level stored in the first capacitor
C181, and thus the emission signal becomes disable.

In a third operation, when the clock signal clk and the first
signal Ul are enable and the clock bar signal /clk is disable,
the first transistor M181, the second transistor M182, and the
sixth transistor M186 are turned on. The first node N181 is
disabled, but the third node N183 is floated. Hence, the emis-
sion signal has a disable level. The first capacitor C181 stores
a disable level.

A fourth operation performed when the clock bar signal
/clk is enable and the clock signal clk and the first signal Ul
are disable is substantially the same as the second operation.

A fifth operation is performed when the clock signal clk is
enable and the first signal U1 and the clock bar signal /clk are
disable. In the fifth operation, because of the difference in
potential stored in the second capacitor C182, the seventh
transistor M187 is turned on, and the signal of the third node
N183 enters into the enable level of the clock signal clk.
Accordingly, the third transistor M183 and the fourth transis-
tor M184 are turned on, and the signal of the first node N181
becomes an enable level. As a result, the emission signal is
enabled. An enable level is stored in the first capacitor C181.

Due to the use of the CC 1800 of FIG. 18, the pulse widths
of the disable levels of the emission signals can be freely
controlled.

FIG. 19 illustrates an example ofa second scan driving unit
included in the organic light emitting display device of F1G. 4.
FIG. 20 is a waveform diagram of an example of signals
applied to the second scan driving unit illustrated in FIG. 19.

Referring to FIG. 19, a second scan driving unit 306
includes a plurality of selection circuits 600. Each of the
selection circuits 600 receives an input signal in, a clock
signal clk, and a clock bar signal /clk and outputs a selection
output signal out. For example, a first selection circuit 600-1
receives a third control signal E3 as the clock signal clk, a
fourth control signal E4 as the clock bar signal /clk, and a
selection input signal IN2 as the input signal in, and outputs a
first selection output signal S[1]. Then, a second selection
circuit 600-2 receives the fourth control signal E4 as the clock
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signal clk, the third control signal E3 as the clock bar signal
/clk, and the first selection output signal S[1] as the input
signal in, and outputs a second selection output signal S[2]. In
other words, the third and fourth control signals E3 and E4 are
alternately applied as the clock signals clk of the selection
circuits 600, and the third and fourth control signals E3 and
E4 are alternately applied as the clock bar signals /clk of the
selection circuits 600.

When the input signal in is enable, the clock signal clk is
disable (i.e., disable level or logic high), and the clock bar
signal /clk is enable (i.c., enable level or logic low), the
selection circuit 600 outputs a selection output signal out
having a disable level. Thereafter, when the input signal in is
disable, the clock signal clk is enable, and the clock bar signal
/clk is disable, the selection circuit 600 outputs a selection
output signal out having an enable level. When the input
signal in is disable, the clock signal clk is disable, and the
clock bar signal /clk is enable, the selection circuit 600 out-
puts a selection output signal out having a disable level.
Thereafter, when the input signal in is disable, the clock
signal clk is enable, and the clock bar signal /clk is disable, the
selection circuit 600 outputs a selection output signal out
having a disable level.

The selection circuits 600 included in the second scan
driving unit 306 are substantially the same as the SCs 600 of
FIG. 7, so the structures and operations thereof will not be
described herein.

In an organic light emitting display device according to
embodiments of the present invention as described above, a
first scan driving unit for applying emission signals to pixel
circuits for driving organic light emitting elements is made up
of scanning circuits each including a plurality oftransistors of
an identical channel type and conversion circuits each includ-
ing a plurality of transistors of an identical channel type.
Thus, the manufacturing costs of the organic light emitting
display device can be reduced. In addition, a second scan
driving unit for applying selection signals to the pixel circuits
is made up of selection circuits each including a plurality of
transistors of an identical channel type. Thus, the manufac-
turing costs of the organic light emitting display device can be
reduced.

Also, the pulse widths of disable levels of the emission
signals output via the conversion circuits can be freely and
stably controlled by adjusting the pulse width of an enable
level of a scan input signal applied to a first scanning circuit of
the first scan driving unit.

Furthermore, the manufacturing costs of the organic light
emitting display device can be reduced by reducing the num-
ber of signals input to each of the conversion circuits, and the
number of conversion circuits can also be reduced.

While the present invention has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments, but, on the contrary, is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims, and equivalents
thereof.

What is claimed is:

1. An organic light emitting display device comprising:

a plurality of data lines adapted to transmit a plurality of

data signals;

a plurality of selection scan lines adapted to transmit a

plurality of selection signals;

a plurality of emission scan lines adapted to transmit a

plurality of emission signals;

a plurality of pixel circuits arranged at regions defined by

the data lines and the selection scan lines; and
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a first scan driving unit adapted to output the emission
signals,
wherein:

the first scan driving unit comprises a plurality of conver-
sion circuits, each of the conversion circuits comprising
a plurality of conversion circuit transistors of an identi-
cal channel type, being adapted to receive a first signal,
a second signal, a third signal and a conversion circuit
clock signal, and being adapted to output a conversion
output signal as a respective emission signal of the emis-
sion signals,

when the conversion circuit clock signal and the first signal
are enable, the conversion output signal is disable,

when the conversion circuit clock signal, the first signal
and the third signal are disable and the second signal is
enable, the conversion output signal is disable,

when the conversion circuit clock signal, the first signal
and the third signal are enable, the conversion output
signal is disable, and

when the first signal is disable and the conversion circuit
clock signal and the third signal are enable, the conver-
sion output signal is enable.

2. The organic light emitting display device of claim 1,

wherein:

the first scan driving unit further comprises a plurality of
scan circuits, each of the scan circuits comprising a
plurality of scan circuit transistors of an identical chan-
nel type. being adapted to receive an input signal, a scan
circuit clock signal, and a clock bar signal, and being
adapted to output a scan output signal,

when the scan circuit clock signal is enable after the input
signal is enable and the scan circuit clock signal is dis-
able, the scan output signal is enable, and

scan output signals having sequential enable intervals are
sent to a conversion circuit of the conversion circuits
respectively as the first signal, the second signal, and the
third signal.

3. The organic light emitting display device of claim 2,

wherein:

the plurality of scan circuit transistors of each of the scan

circuits comprises:

a first scan circuit transistor adapted to apply the input
signal to a first node in response to the clock bar signal;

asecond scan circuit transistor having a second scan circuit
transistor first electrode and a second scan circuit tran-
sistor gate electrode and being adapted to apply the scan
circuit clock signal to a second node in response to a
signal of the first node;

a third scan circuit transistor adapted to apply a voltage of
asecond voltage source to a third node in response to the
clock bar signal;

a fourth scan circuit transistor adapted to apply the clock
bar signal to the third node in response to the signal of
the first node; and

a fifth scan circuit transistor adapted to apply a disable level
of a first voltage source to the second node in response to
a signal of the third node, and

each of the scan circuits further comprises a first scan
circuit capacitor electrically connected between the sec-
ond scan circuit transistor gate electrode and the second
scan circuit transistor first electrode, the first scan circuit
capacitor being adapted to store a difference in potential
between an enable level of the signal of the first node and
a disable level of the signal of the second node.
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4. The organic light emitting display device of claim 2,

wherein:

a first scan circuit of the scan circuits is adapted to receive
a scan input signal as the input signal, to receive a first

third signal to the fourth node in response to a signal of
the fifth node,

each of the conversion circuits further comprises:

a first capacitor adapted to store a difference in potential

22

a selection circuit clock signal, and a selection circuit
clock bar signal, and further being adapted to output a
selection output signal as a respective selection signal of
the selection signals, and

control signal as the scan circuit clock signal, and to 5 when the selection circuit clock signal is enable after the
receive a second control signal as the clock bar signal selection circuit input signal is enable and the selection
and is further adapted to output a first scan output signal circuit clock signal is disable, the selection output signal
of the scan output signals, and is enable.
a second scan circuit of the scan circuits is adapted to 9. The organic light emitting display device of claim 8,
receive the first scan output signal as the input signal, to 10 wherein:
receive the second control signal as the scan circuit clock the plurality of selection circuit transistors comprises:
signal, and to receive the first control signal as the clock a first selection circuit transistor adapted to apply the selec-
bar signal and is further adapted to output a second scan tion circuit input signal to a first node in response to the
output signal of the scan output signals. selection circuit clock bar signal;
5. The organic light emitting display device of claim 1, 15  asecond selection circuit transistor having a second selec-
wherein: tion circuit transistor first electrode and a second selec-
the plurality of conversion circuit transistors of each of the tion circuit transistor gate electrode and being adapted to
conversion circuits comprises: apply the selection circuit clock signal to a second node
afirst conversion circuit transistor adapted to apply the first in response to a signal of the first node;
signal to a first node in response to the conversion circuit 20  athird selection circuit transistor adapted to apply a voltage
clock signal; of a second voltage source to a third node in response to
a second conversion circuit transistor adapted to apply a the selection circuit clock bar signal;
voltage of a first voltage source to a second node in a fourth selection circuit transistor adapted to apply the
response to a signal of the first node; selection circuit clock bar signal to the third node in
a third conversion circuit transistor adapted to apply a 25 response to the signal of the first node; and
signal of the second node to a third node in response to a fifth selection circuit transistor adapted to apply a disable
the signal of the first node; level of a first voltage source to the second node in
a fourth conversion circuit transistor adapted to apply a response to a signal of the third node, and
voltage of a second voltage source to the third node in each of the selection circuits further comprises a first selec-
response to a signal of a fourth node; 30 tion circuit capacitor electrically connected between the
a fifth conversion circuit transistor adapted to apply the second selection circuit transistor gate electrode and the
voltage of the second voltage source to the second node second selection circuit transistor first electrode, the first
in response to a signal of the third node; selection circuit capacitor being adapted to store a dif-
a sixth conversion circuit transistor adapted to apply the ference in potential between an enable level of the signal
second signal to a fifth node in response to the second 35 of the first node and a disable level of a signal of the
signal, second node.
a seventh conversion circuit transistor adapted to apply the 10. The organic light emitting display device of claim 8,
voltage of the first voltage source to the fifth node in ~ wherein:
response to the first signal; and a first selection circuit of the selection circuits is adapted to
an eighth conversion circuit transistor adapted to apply the 40 receive a selection input signal as the selection circuit

input signal, to receive a third control signal as the selec-
tion circuit clock signal, and to receive a fourth control
signal as the selection circuit clock bar signal and is
further adapted to output a first selection output signal of

between the first node and the first voltage source; 45 the selection signals, and
asecond capacitor adapted to store a difference in potential a second selection circuit of the selection circuits is
between the second node and the third node; and adapted to receive the first selection output signal as the
a third capacitor adapted to store a difference in potential selection circuit input signal, to receive the fourth con-
between the fourth node and the fifth node, and trol signal as the selection circuit clock signal, and to
the signal of the second node is the conversion output 50 receive the third control signal as the selection circuit

signal.
6. The organic light emitting display device of claim 5,

clock bar signal and is further adapted to output a second
selection output signal of the selection signals.

11. The organic light emitting display device of claim 1,

wherein:

a first conversion circuit of the conversion circuits is
adapted to receive a first control signal as the conversion
circuit clock signal and is further adapted to output a first
emission output signal of the emission signals, and

a second conversion circuit of the conversion circuits is
adapted to receive a second control signal as the conver-
sion circuit clock signal and is further adapted to output
a second emission output signal of the emission signals.

the second scan driving unit comprises a plurality of selec- 12. The organic light emitting display device of claim 1,
tion circuits, wherein the pixel circuits are adapted to transmit the data
each of the selection circuits comprising a plurality of 65 signals in response to the selection signals, are adapted to
selection circuit transistors of an identical channel type, store the data signals as third voltages, are adapted to transmit
being adapted to receive a selection circuit input signal, driving currents corresponding to the third voltages in

further comprising a plurality of load capacitors, each of the
load capacitors being connected between a corresponding
emission scan line of the emission scan lines and the second 55
voltage source.

7. The organic light emitting display device of claim 5,
wherein the second voltage source is a ground terminal.

8. The organic light emitting display device of claim 1,
further comprising a second scan driving unit adapted to 60
output the selection signals,

wherein:
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response to the emission signals, and are adapted to drive
organic light emitting diodes adapted to emit lights in accor-
dance with the driving currents.

13. The organic light emitting display device of claim 12,

wherein each of the pixel circuits comprises:

an organic light emitting diode of the organic light emitting
diodes;

a driving transistor for supplying a driving current of the
driving currents used to drive the organic light emitting
diode, the driving transistor having a gate electrode and
a first electrode;

a first switching device for applying a data signal of the
data signals from a corresponding data line of the data
lines to the driving transistor in response to a corre-
sponding selection signal of the selection signals;

asecond switching device for connecting the driving tran-
sistorin a diode form in response to the selection signal;

a first storage unit electrically connected between the first
electrode and the gate electrode of the driving transistor;
and

a third switching device for applying the driving current
from the driving transistor to the organic light emitting
diode in response to a corresponding emission signal of
the emission signals received from a corresponding
emission scan line of the emission scan lines.

14. An organic light emitting display device comprising:

a plurality of data lines adapted to transmit a plurality of
data signals;

a plurality of selection scan lines adapted to transmit a
plurality of selection signals;

a plurality of emission scan lines adapted to transmit a
plurality of emission signals;

a plurality of pixel circuits arranged at regions defined by
the data lines and the selection scan lines; and

a first scan driving unit adapted to output the emission
signals,

wherein:

the first scan driving unit comprises a plurality of conver-
sion circuits, each of the conversion circuits comprising
a plurality of conversion circuit transistors of an identi-
cal channel type, being adapted to receive a first signal,
a second signal, and a conversion circuit clock signal,
and being adapted to output a conversion output signal
as a respective emission signal of the emission signals,

when the conversion circuit clock signal and the first signal
are enable, the conversion output signal is disable,

when the conversion clock signal and the first signal are
disable and the second signal is enable, the conversion
output signal is disable, and

when the first signal is disable and the conversion circuit
clock signal is enable, the conversion output signal is
enable.

15. The organic light emitting display device of claim 14,

wherein:

the first scan driving unit further comprises a plurality of
scan circuits, each of the scan circuits comprising a
plurality of scan circuit transistors of an identical chan-
nel type. being adapted to receive an input signal, a scan
circuit clock signal, and a clock bar signal, and being
adapted to output a scan output signal,

when the scan circuit clock signal is enable after the input
signal is enable and the scan circuit clock signal is dis-
able, the scan output signal is enable, and

scan output signals having sequential enable intervals are
sent to a conversion circuit of the conversion circuits
respectively as the first signal and the second signal.
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16. The organic light emitting display device of claim 14,

wherein:

the plurality of conversion circuit transistors of each of the
conversion circuits comprises:

a first conversion circuit transistor adapted to apply the first
signal to a first node in response to the conversion circuit
clock signal;

a second conversion circuit transistor adapted to apply a
voltage of a first voltage source to a second node in
response to a signal of the first node;

a third conversion circuit transistor adapted to apply a
signal of the second node to a third node in response to
the signal of the first node;

a fourth conversion circuit transistor adapted to apply a
voltage of a second voltage source to the third node in
response to a signal of a fourth node;

a fifth conversion circuit transistor adapted to apply the
voltage of the second voltage source to the second node
in response to a signal of the third node;

a sixth conversion circuit transistor adapted to apply the
second signal to a fifth node in response to the second
signal,

a seventh conversion circuit transistor adapted to apply the
voltage of the first voltage source to the fifth node in
response to the first signal; and

an eighth conversion circuit transistor adapted to apply the
conversion circuit clock signal to the fourth node in
response to a signal of the fifth node, and

each of the conversion circuits further comprises:

a first capacitor adapted to store a difference in potential
between the first node and the first voltage source;

asecond capacitor adapted to store a difference in potential
between the second node and the third node; and

a third capacitor adapted to store a difference in potential
between the fourth node and the fifth node, and

the signal of the second node is the conversion output
signal.

17. An organic light emitting display device comprising:

a plurality of data lines adapted to transmit a plurality of
data signals;

a plurality of selection scan lines adapted to transmit a
plurality of selection signals;

a plurality of emission scan lines adapted to transmit a
plurality of emission signals;

a plurality of pixel circuits arranged at regions defined by
the data lines and the selection scan lines; and

a first scan driving unit adapted to output the emission
signals,

wherein:

the first scan driving unit comprises a plurality of conver-
sion circuits, each of the conversion circuits comprising
a plurality of conversion circuit transistors of an identi-
cal channel type, being adapted to receive a first signal,
a conversion circuit clock signal, and a clock bar signal,
and being adapted to output a conversion output signal
as a respective emission signal of the emission signals,

when the conversion circuit clock signal and the first signal
are enable, the conversion output signal is disable,

when the conversion circuit clock signal and the first signal
are disable and the clock bar signal is enable, the con-
version output signal is disable, and

when the first signal is disable and the conversion circuit
clock signal is enable, the conversion output signal is
enable.

18. The organic light emitting display device of claim 17,

wherein:

the first scan driving unit further comprises a plurality of
scan circuits, each of the scan circuits comprising a
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plurality of scan circuit transistors of an identical chan-
nel type. being adapted to receive an input signal, a scan
circuit clock signal, and a clock bar signal, and being
adapted to output a scan output signal,

when the scan circuit clock signal is enable after the input
signal is enable and the scan circuit clock signal is dis-
able, the scan output signal is enable, and

the scan output signal is sent to a conversion circuit of the
conversion circuits as the first signal.

19. The organic light emitting display device of claim 17,

wherein:

the plurality of conversion circuit transistors of each of the
conversion circuits comprises:

afirst conversion circuit transistor adapted to apply the first
signal to a first node in response to the conversion circuit
clock signal;

a second conversion circuit transistor adapted to apply a
voltage of a first voltage source to a second node in
response to a signal of the first node;

a third conversion circuit transistor adapted to apply a
signal of the second node to a third node in response to
the signal of the first node;

a fourth conversion circuit transistor adapted to apply a
voltage of a second voltage source to the third node in
response to a signal of a fourth node;

a fifth conversion circuit transistor adapted to apply the
voltage of the second voltage source to the second node
in response to a signal of the third node;

a sixth conversion circuit transistor adapted to apply the
clock bar signal to a fifth node in response to the clock
bar signal;

a seventh conversion circuit transistor adapted to apply the
voltage of the first voltage source to the fifth node in
response to the first signal;

an eighth conversion circuit transistor adapted to apply the
conversion circuit clock signal to the fourth node in
response to a signal of the fifth node; and

each of the conversion circuits further comprises:

a first capacitor adapted to store a difference in potential
between the first node and the first voltage source;

asecond capacitor adapted to store a difference in potential
between the second node and the third node; and

a third capacitor adapted to store a difference in potential
between the fourth node and the fifth node, and

the signal of the second node is the conversion output
signal.

20. The organic light emitting display device of claim 17,

wherein:

a first conversion circuit of the conversion circuits is
adapted to receive a first control signal as the conversion
circuit clock signal and to receive a second control signal
as the clock bar signal and is further adapted to output a
first emission signal of the emission output signals, and

a second conversion circuit of the conversion circuits is
adapted to receive the second control signal as the con-
version circuit clock signal and to receive the first con-
trol signal as the clock bar signal and is further adapted
to output a second emission signal of the emission sig-
nals.

21. An organic light emitting display device comprising:

a plurality of data lines adapted to transmit a plurality of
data signals;

a plurality of selection scan lines adapted to transmit a
plurality of selection signals;

a plurality of emission scan lines adapted to transmit a
plurality of emission signals;
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a plurality of pixel circuits arranged at regions defined by
the data lines and the selection scan lines; and

a first scan driving unit adapted to output the emission
signals,

wherein:

the first scan driving unit comprises a plurality of conver-
sion circuits, each of the conversion circuits comprising
a plurality of conversion circuit transistors of an identi-
cal channel type, being adapted to receive a first signal,
a conversion circuit clock signal, and a clock bar signal,
and being adapted to output a conversion output signal
as a respective emission signal of the emission signals,

when the first signal is enable, the conversion output signal
is disable,

when the conversion circuit clock signal and the first signal
are disable and the clock bar signal is enable, the con-
version output signal is disable, and

when the first signal is disable and the conversion circuit
clock signal is enable, the conversion output signal is
enable.

22. The organic light emitting display device of claim 21,

wherein:

the first scan driving unit further comprises a plurality of
scan circuits, each of the scan circuits comprising a
plurality of scan circuit transistors of an identical chan-
nel type. being adapted to receive an input signal, a scan
circuit clock signal, and a clock bar signal, and being
adapted to output a scan output signal,

when the scan circuit clock signal is enable after the input
signal is enable and the scan circuit clock signal is dis-
able, the scan output signal is enable, and

the scan output signal is sent to a conversion circuit of the
conversion circuits as the first signal.

23. The organic light emitting display device of claim 21,

wherein:

the plurality of conversion circuit transistors of each of the
conversion circuits comprises:

a first conversion circuit transistor adapted to apply a volt-
age of a first voltage source to a first node in response to
the first signal,

a second conversion circuit transistor adapted to apply a
signal ofthe first node to a second node in response to the
first signal;

a third conversion circuit transistor adapted to apply a
voltage of a second voltage source to the second node in
response to a signal of a third node;

a fourth conversion circuit transistor adapted to apply the
voltage of the second voltage source to the first node in
response to a signal of the second node;

a fifth conversion circuit transistor adapted to apply the
clock bar signal to a fourth node in response to the clock
bar signal;

a sixth conversion circuit transistor adapted to apply the
voltage of the first voltage source to the fourth node in
response to the first signal; and

a seventh conversion circuit transistor adapted to apply the
conversion circuit clock signal to the third node in
response to a signal of the fourth node, and

each of the conversion circuits further comprises:

a first capacitor adapted to store a difference in potential
between the first node and the second node; and

asecond capacitor adapted to store a difference in potential
between the third node and the fourth node, and

the signal of the first node is the conversion output signal.
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