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DATA DRIVER AND ORGANIC LIGHT
EMITTING DIODE (OLED) DISPLAY USING
THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a data driver and an
organic light emitting diode (OLED) display using the same.
More particularly, the present invention relates to a data
driver including PMOS transistors and a digitally driven
OLED display using the same.

[0003] 2. Description of the Related Art

[0004] Recently, various flat panel displays exhibiting
reduced weight and volume, which are disadvantages of
cathode ray tubes (CRTs), have been developed. Flat panel
displays include, e.g., liquid crystal displays (LCDs), field
emission displays (FEDs), plasma display panels (PDPs),
and OLED displays.

[0005] The OLED displays make use of organic light
emitting diodes that emit light by re-combination of elec-
trons and holes. The OLED display has advantages of high
response speed and low power consumption.

[0006] The OLED display may include pixels, a data
driver, and a scan driver. The pixels may be arranged in a
matrix. The data driver may drives data lines that are
connected to the pixels, and the scan driver may drive scan
lines that are also connected to the pixels.

[0007] The data driver may provide a data signal corre-
sponding to data every horizontal time period, thereby
causing the pixels to display a predetermined image. The
scan driver may sequentially provide a scan signal every
horizontal time period to select pixels to which the data
signal is provided.

[0008] As a size of OLED display is increased, it may be
desirable to form the data driver on the OLED panel in order
to reduce the size, weight, and manufacturing cost thereof.
However, because a conventional data driver is composed of
PMOS transistors and NMOS transistors, it is difficult to
form such a data driver on the panel. Accordingly, there is
a demand for a data driver that is formed of PMOS transis-
tors.

SUMMARY OF THE INVENTION

[0009] The present invention is therefore directed to a data
driver and organic light emitting diode (OLED) display
using the same, which substantially overcome one or more
of the problems due to the limitations and disadvantages of
the related art.

[0010] Tt is therefore a feature of an embodiment of the
present invention to provide a data driver suitable for use as
a digital driver, and which may be implemented using
PMOS transistors.

[0011] It is therefore another feature of an embodiment of
the present invention to provide an OLED display having a
data driver mounted on a panel.

[0012] At least one of the above and other features and
advantages of the present invention may be realized by
providing a data driver, including a shift register circuit
configured to receive a first clock signal, a second clock
signal, and a start signal, and to sequentially provide a
sampling signal, a conversion circuit configured to receive
the first clock signal, the second clock signal, and the
sampling signal, and to sequentially provide a conversion
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signal, a sampling latch circuit configured to store data
according to the sampling signal and the conversion signal,
and a holding latch circuit configured to receive the data
from the sampling latch circuit in response to first and
second enable signals, and to provide a first data signal or a
second data signal to data lines corresponding to the
received data.

[0013] The conversion circuit may be configured to output
a conversion signal having a level opposite to a level of the
sampling pulse during a low level half-cycle of the first
clock signal, and the conversion circuit may be configured
to maintain the output conversion signal at a same level
during a next high level half-cycle of the first clock signal.

[0014] The sampling latches may be configured to receive
the data when a low level sampling signal is provided
thereto, and the sampling latches may be configured to
output the data when a high level sampling signal and a high
level conversion signal are provided thereto.

[0015] The sampling latches may be configured to store
the data while the first enable signal is at a high level, the
holding latches may be configured to receive the data from
the sampling latches when the first enable signal is at a low
level, and the holding latches may be configured to provide
the first data signal or the second data signal when the first
enable signal is at a high level.

[0016] The shift register circuit may include a plurality of
shift registers, the sampling latch circuit may include a
plurality of sampling latches, and the holding latch circuit
may include a plurality of holding latches.

[0017] Each of the shift registers, the sampling latches,
and the holding latches may include a same first circuit.
Transistors in the first circuit may all be PMOS transistors.

[0018] The first circuit may include a capacitor and first,
second, third, fourth and fifth transistors, wherein a first
electrode of the first transistor is connected to an external
input, a gate electrode of the first transistor is connected to
a second input, and a second electrode of the first transistor
is connected to a first node, a gate electrode of the second
transistor is connected to the first node, a first electrode of
the second transistor is connected to a first input, and a
second electrode of the second transistor is connected to an
output, a gate electrode of the third transistor is connected to
the second input, a first electrode of the third transistor is
connected to a second node, and a second electrode of the
third transistor is connected to a fourth power supply, a gate
electrode of the fourth transistor is connected to the first
node, a first electrode of the fourth transistor is connected to
the second input, and a second electrode of the fourth
transistor is connected to the second node, a gate electrode
of the fifth transistor is connected to the second node, a first
electrode of the fifth transistor is connected to a third power
supply, and a second electrode of the fifth transistor is
connected to the output, and a first electrode of the capacitor
is connected to the gate electrode of the second transistor,
and a second electrode of the capacitor is connected to the
second electrode of the second transistor.

[0019] The first, second, third, fourth, and fifth transistors
may be PMOS transistors.

[0020] The shift register circuit may include even and odd
shift registers, the first clock signal may be provided to the
first input of the odd shift registers, the second clock signal
may be provided to the second input of the odd shift
registers, the first clock signal may be provided to the second
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input of the even shift registers, and the second clock signal
may be provided to the first input of the even shift registers.
[0021] The shift registers may be configured to charge the
capacitor with a voltage corresponding to a voltage provided
to the external input when a low level voltage is provided to
the second input, and the shift registers may be configured
to provide a voltage corresponding to the voltage charged in
the capacitor to the output when a high level voltage is
provided to the second input.

[0022] The sampling signal may be provided to the second
input of the sampling latches, and the conversion signal may
be provided to the first input of the sampling latches.
[0023] The first circuit may include a capacitor and first,
second, third, fourth and fifth transistors, wherein a first
electrode of the first transistor is connected to an external
input, a gate electrode of the first transistor is connected to
a second input, and a second electrode of the first transistor
is connected to a first node, a gate electrode of the second
transistor is connected to the first node, a first electrode of
the second transistor is connected to a first input, and a
second electrode of the second transistor is connected to an
output, a first electrode of the third transistor is connected to
a second node, and a second electrode of the third transistor
is connected to a gate electrode of the third transistor, a gate
electrode of the fourth transistor is connected to the first
node, a first electrode of the fourth transistor is connected to
the second input, and a second electrode of the fourth
transistor is connected to the second node, a gate electrode
of the fifth transistor is connected to the second node, a first
electrode of the fifth transistor is connected to a third power
supply, and a second electrode of the fifth transistor is
connected to the output, and a first electrode of the capacitor
is connected to the gate electrode of the second transistor,
and a second electrode of the capacitor is connected to the
second electrode of the second transistor.

[0024] The conversion circuit may include an input circuit
connected to an output circuit, the input circuit may be
configured to control a voltage provided to the output circuit
in correspondence with the sampling signal, and the output
circuit may be configured to control output of the conversion
signal in correspondence with the sampling signal and the
voltage provided by the input circuit. Transistors in the input
circuit and the output circuit may all be PMOS transistors.
[0025] The output circuit may include an eleventh capaci-
tor, a twelfth capacitor, and eleventh, twelfth, thirteenth,
fourteenth and fifteenth transistors, wherein a gate electrode
of the eleventh transistor is connected to a third power
supply, and a second electrode of the eleventh transistor is
connected to an output, a gate electrode of the twelfth
transistor is connected to the output, and a second electrode
of the twelfth transistor is connected to a fourth power
supply, a gate electrode of the thirteenth transistor is con-
nected to a gate electrode of the eleventh transistor, and a
first electrode of the thirteenth transistor is connected to the
second electrode of the eleventh transistor, a first electrode
of the fourteenth transistor is connected to the second
electrode of the thirteenth transistor, a second electrode of
the fourteenth transistor is connected to the fourth power
supply, and a gate electrode of the fourteenth transistor is
connected to the input circuit, a first electrode of the fifteenth
transistor is connected to a third input, a second electrode of
the fifteenth transistor is connected to the gate electrode of
the eleventh transistor, and a gate electrode of the fifteenth
transistor is connected to the first input, a first electrode of
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the twelfth capacitor is connected to the gate electrode of the
eleventh transistor, and a second electrode of the twelfth
capacitor is connected to the first electrode of the eleventh
transistor, and a first electrode of the eleventh capacitor is
connected to the gate electrode of the twelfth transistor, and
a second electrode of the eleventh capacitor is connected to
the first electrode of the twelfth transistor.

[0026] The data driver may further include a fourteenth
capacitor, wherein a first electrode of the fourteenth capaci-
tor is connected to the output, and a second electrode of the
fourteenth capacitor is connected to the fourth power supply.
[0027] The input circuit may include a thirteenth capacitor
and sixteenth, seventeenth, and eighteenth transistors,
wherein a first electrode of the sixteenth transistor is con-
nected to a gate electrode of the fourteenth transistor, and a
second electrode of the sixteenth transistor is connected to
the first input, a first electrode of the seventeenth transistor
is connected to a gate electrode of the sixteenth transistor,
and a gate electrode and a second electrode of the seven-
teenth transistor are connected to a second input, a gate
electrode of the eighteenth transistor is connected to the
third input, a first electrode of the eighteenth transistor is
connected to the third power supply, and a second electrode
of the eighteenth transistor is connected to the gate electrode
of the sixteenth transistor, and a first electrode of the
thirteenth capacitor is connected to the gate electrode of the
sixteenth transistor, and a second electrode of the thirteenth
capacitor is connected to the first electrode of the sixteenth
transistor. The eleventh, twelfth, thirteenth, fourteenth, fif-
teenth, sixteenth, seventeenth, and eighteenth transistors
may be PMOS transistors.

[0028] The conversion circuit may include even and odd
conversion circuits, the first clock signal may be provided to
the first input of the odd conversion circuits, the second
clock signal may be provided to the second input of the odd
conversion circuits, the first clock signal may be provided to
the second input of odd conversion circuits, and the second
clock signal may be provided to the first input of odd
conversion circuits.

[0029] The input circuit may include a thirteenth capacitor
and sixteenth, seventeenth, and eighteenth transistors,
wherein a first electrode of the sixteenth transistor is con-
nected to a gate electrode of the fourteenth transistor, and a
second electrode of the sixteenth transistor is connected to
the first input, a first electrode of the seventeenth transistor
is connected to a gate electrode of the sixteenth transistor,
and a gate electrode and a second electrode of the seven-
teenth transistor are connected to a second input, a gate
electrode of the eighteenth transistor is connected to the
third input, a first electrode of the eighteenth transistor is
connected to the second input, and a second electrode of the
eighteenth transistor is connected to the gate electrode of the
sixteenth transistor, and a first electrode of the thirteenth
capacitor is connected to the gate electrode of the sixteenth
transistor, and a second electrode of the thirteenth capacitor
is connected to the first electrode of the sixteenth transistor.
[0030] The input circuit may include a thirteenth capacitor
and sixteenth, seventeenth, and eighteenth transistors,
wherein a first electrode of the sixteenth transistor is con-
nected to a gate electrode of the fourteenth transistor, and a
second electrode of the sixteenth transistor is connected to
the first input, a first electrode of the seventeenth transistor
is connected to a gate electrode of the sixteenth transistor, a
second electrode of the seventeenth transistor is connected



US 2007/0262935 A1l

to the fourth power supply, and a gate electrode of the
seventeenth transistor is connected to a second input, a gate
electrode of the eighteenth transistor is connected to the
third input, a first electrode of the eighteenth transistor is
connected to the second input, and a second electrode of the
eighteenth transistor is connected to the gate electrode of the
sixteenth transistor, and a first electrode of the thirteenth
capacitor is connected to the gate electrode of the sixteenth
transistor, and a second electrode of the thirteenth capacitor
is connected to the first electrode of the sixteenth transistor.
[0031] The number of sampling latches may be three times
the number of shift registers, and the number of holding
latches may be three times the number of the shift registers.
The sampling latches may include red sampling latches
configured to store red data, green sampling latches config-
ured to store green data, and blue sampling latches config-
ured to store blue data. One red sampling latch, one green
sampling latch, and one blue sampling latch may be con-
figured as one group, and a same sampling signal and a same
conversion signal may be provided to each of the red, green,
and blue sampling latches of the one group. The holding
latches may include red holding latches configured to
receive the red data from the red sampling latches, the
holding latches may include green holding latches config-
ured to receive the green data from the green sampling
latches, and the holding latches may include blue holding
latches configured to receive the blue data from the blue
sampling latches.

[0032] At least one of the above and other features and
advantages of the present invention may also be realized by
providing a digitally driven organic light emitting diode
(OLED) display, including a scan driver configured to
sequentially provide a scan signal to scan lines, a data driver
configured to provide a first data signal or a second data
signal to data lines, and a plurality of pixels, each pixel
configured to be selected in response to the scan signal, to
emit light in correspondence to a received first data signal,
and to not emit light in correspondence to a received second
data signal, wherein the data driver includes a shift register
circuit configured to receive a first clock signal, a second
clock signal, and a start signal, and to sequentially provide
a sampling signal, a conversion circuit configured to receive
the first clock signal, the second clock signal, and the
sampling signal, and to sequentially provide a conversion
signal, a sampling latch circuit configured to store data
according to the sampling signal and the conversion signal,
and a holding latch circuit configured to receive the data
from the sampling latch circuit in response to first and
second enable signals, and to provide the first data signal or
the second data signal in correspondence with the received
data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and other features and advantages of the
present invention will become more apparent to those of
ordinary skill in the art by describing in detail exemplary
embodiments thereof with reference to the attached draw-
ings, in which:

[0034] FIG. 1 illustrates an OLED display according to a
first embodiment of the present invention;

[0035] FIG. 2 illustrates one frame in an OLED display
according to an embodiment of the present invention;
[0036] FIG. 3 illustrates an embodiment of a pixel in a
pixel region of the OLED display shown in FIG. 1,

Nov. 15, 2007

[0037] FIG. 4 illustrates an embodiment of the data driver
shown in FIG. 1;

[0038] FIG. 5 illustrates details of a shift register circuit,
a conversion circuit, a sampling latch circuit, and a holding
latch circuit shown in FIG. 4;

[0039] FIG. 6 illustrates a timing diagram of a driving
method of the data driver shown in FIG. 5;

[0040] FIG. 7 illustrates a first embodiment of the shift
register shown in FIG. 5;

[0041] FIG. 8 illustrates a first embodiment of the sam-
pling latch shown in FIG. 5;

[0042] FIG. 9 illustrates a first embodiment of the holding
latch shown in FIG. 5;

[0043] FIG. 10 illustrates a first embodiment of the con-
version circuit shown in FIG. 5;

[0044] FIG. 11 illustrates a waveform diagram of a driving
method of the conversion circuit shown in FIG. 10;

[0045] FIG. 12 illustrates a second embodiment of the
shift register, sampling latch, and/or holding latch shown in
FIG. §;

[0046] FIG. 13 illustrates a second embodiment of the
conversion circuit shown in FIG. 10;

[0047] FIG. 14 illustrates a third embodiment of the con-
version circuit shown in FIG. 10;

[0048] FIG. 15 illustrates a fourth embodiment of the
conversion circuit shown in FIG. 10; and

[0049] FIG. 16 illustrates another embodiment of the data
driver shown in FIG. 1.

DETAILED DESCRIPTION OF THE
INVENTION

[0050] Korean Patent Application No. 10-2006-0041473,
filed on May 9, 2006, in the Korean Intellectual Property
Office, and entitled: “Data Driver and Organic Light Emit-
ting Diodes Display Using the Same,” is incorporated by
reference herein in its entirety.

[0051] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
illustrated. The invention may, however, be embodied in
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art.

[0052] Where an element is described as being connected
to a second element, the element may be directly connected
to second element, or may be indirectly connected to second
element via one or more other elements. Further, where an
element is described as being connected to a second element,
it will be understood that the elements may be electrically
connected, e.g., in the case of transistors, capacitors, power
supplies, nodes, etc. In the drawings, elements may be
omitted for clarity. Like reference numerals refer to like
elements throughout.

[0053] FIG. 1 illustrates an OLED display according to a
first embodiment of the present invention. Referring to FIG.
1, the OLED display according to the first embodiment of
the present invention may include a pixel region 30 having
pixels 40, a scan driver 10, a data driver 20, and a timing
controller 50. The pixels 40 may be connected to scan lines
S through Sn and data lines D1 through Dm, where n and m
are positive integers. The scan driver 10 may drive the scan
lines S1 through Sn, and the data driver 20 may drive the
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data lines D1 through Dm. The timing controller 50 may
control the scan driver 10 and the data driver 20.

[0054] The timing controller 50 may provide a data driv-
ing signal DCS and a scan driving signal SCS in correspon-
dence to externally-provided synchronizing signals (not
shown). The data driving signal DCS may be provided from
the timing controller 50 to the data driver 20, and the scan
driving signal SCS may be provided from the timing con-
troller 50 to the scan driver 10. The timing controller 50 may
also provide externally provided data DATA to the data
driver 20.

[0055] The data driver 20 may provide a data signal to data
lines D1 to Dm in each of a plurality of sub frames included
in one frame. The data signal may be divided into a first data
signal, which corresponds to a signal to pixel 40 to emit
light, and a second data signal, which corresponds to a signal
to pixel 40 not to emit light. Thus, the data driver 20 may
provide a first data signal or a second data signal, respec-
tively controlling emission or non-emission of the pixel 40,
to data lines D1 to Dm during every sub frame time period.

[0056] The scan driver 10 may sequentially provide a scan
signal to scan lines S1 to Sn during every sub frame period.
When the scan signal is sequentially provided to the scan
lines S1 to Sn, the pixels 40 may be sequentially selected by
lines. The selected pixels 40 may receive the first data signal
or the second data signal from the respective data lines D1
to Dm.

[0057] The pixel region 30 may receive power from a first
power supply ELVDD and a second power supply ELVSS,
which may be externally provided, and may provide the
power to the pixels 40. After the pixels 40 receive the power
of the first power supply ELVDD and the power of the
second power supply ELVSS, when the scan signal is
provided, the pixels 40 may receive a data signal, i.e., the
first data signal or the second data signal, and emit light (or
not) according to the data signal.

[0058] FIG. 2 illustrates a frame 1F in an OLED display
according to an embodiment of the present invention. For
convenience, FIG. 2 illustrates an exemplary frame 1F that
is divided into 8 subframes SF1 to SF8. However, the
present invention is not limited 8 subframes. Referring to
FIG. 2, the frame 1F in the OLED display according to an
embodiment of the present invention may be divided into a
plurality of sub frames SF1 to SF8 to be driven. Each of the
sub frames SF1 to SF8 may include a scan period and an
emission period to be driven.

[0059] During the scan period, the scan signal may be
sequentially provided to the scan lines S1 to Sn. Further, a
data signal may be provided to the data lines D1 to Dm in
synchronization with the scan signal during the scan period.
During the scan period, pixels 40 to be turned on according
to the data signal may be selected.

[0060] During the emission period, the pixels 40 may emit
light (or not) according to the data signal provided during the
scan period. Here, scan periods of the respective subframes
SF 1 to SF8 may be equal, whereas emission periods of the
respective sub frames SF 1 to SF8 may be different. For
example, the emission periods of the respective subframes
SF1 to SF8 may increase as 2°, 21, 22, 23, 2% 23,25, and 27.
Thus, the pixels 40 may emit light (or not) during the
respective subframes SF1 to SF8 of the emission period, so
as emit light of a predetermined gradation. Subframes
included in one frame may be variously changed by, e.g.,
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adding a reset period to the respective subframes, changing
the emission periods of subframes, etc.

[0061] FIG. 3 illustrates an embodiment of the pixel 40 in
the pixel region 30 of the OLED display shown in FIG. 1.
For convenience of the description, FIG. 3 shows a pixel 40,
which is connected to an n scan line St and an m” data line
Dm.

[0062] Referring to FIG. 3, the pixel 40 of the present
invention may include an organic light emitting diode
(OLED) and a pixel circuit 42. The pixel circuit 42 may be
connected to the data line Dm and the scan line Sn, and may
control emission or non-emission of light by the pixel 40.

[0063] The pixel circuit 42 may be connected to a first
power supply ELVDD. An anode electrode of the OLED
may be connected to the pixel circuit 42, and a cathode
electrode of the OLED may be connected to a second power
supply ELVSS. The OLED may emit light (or not) in sub
frames SF1 to SF8 corresponding to an electric current
provided by the pixel circuit 42.

[0064] The pixel circuit 42 may include a first transistor
M401, a second transistor M402, and a storage capacitor C.
The first transistor M401 may be configured to connect the
gate electrode of the second transistor M402 to the data line
Dm, and may have a gate electrode connected to the scan
line Sn. A first electrode of the first transistor M401 may be
connected to a data line Dm, and a second electrode of the
first transistor M401 may be connected to an electrode of the
storage capacitor C. The first electrode may be one of a
source electrode and a drain electrode, and the second
electrode may be the other of the source electrode and the
drain electrode. For example, when the first electrode is the
source electrode, the second electrode may be the drain
electrode. The second transistor M402 may be configured to
connect the first power supply ELVDD to the OLED. A gate
electrode of the second transistor M402 may be connected to
an electrode of the storage capacitor C, and a first electrode
of the second transistor may be connected to another elec-
trode of the storage capacitor C and the first power supply
ELVDD. A second electrode of the second transistor M402
may be connected to the OLED. The storage capacitor C
may be connected between the gate electrode of the second
transistor M402 and a first electrode of the second transistor
M402.

[0065] When the scan signal is provided to the scan line
Sn, the pixel circuit 42 may control emission or non-
emission of the OLED according to a data signal provided
to the data line Dm. During each scan period of sub frames
SF1 to SF8, when the scan signal is provided to a scan line
Sn, the first transistor M401 may be turned-on to provide the
data signal of the data line Dm to the storage capacitor C.
The second transistor M402 may control emission or non-
emission of light according to a voltage stored in the storage
capacitor C. For example, when the storage capacitor C is
charged with a voltage corresponding to the first data signal,
the second transistor M402 may provide a predetermined
current that causes the OLED to emit light. When the storage
capacitor C is charged with a voltage corresponding to the
second data signal, the second transistor M402 may not
provide current to the OLED, and thus the OLED may not
emit light.

[0066] FIG. 4 illustrates an embodiment of the data driver
shown in FIG. 1. Referring to FIG. 4, the data driver 20
according to an embodiment of the present invention may
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include a shift register circuit 100, a conversion circuit 200,
a sampling latch circuit 300, and a holding latch circuit 400.
[0067] The shift register circuit 100 may receive a start
signal SP, a first clock signal CLK1, and a second clock
signal CLK2, and may sequentially provide sampling sig-
nals SAP1 to SAPm (hereinafter collectively referred to as
sampling signals SAP). The shift register circuit 100 may
include m shift registers.

[0068] The conversion circuit 200 may receive the first
clock signal CLK1, the second clock signal CLK2, and the
sampling signals SAP, and may sequentially provide con-
version signals CV1 to CVm (hereinafter collectively
referred to as conversion signals CV). The conversion circuit
200 may include m conversion circuits.

[0069] The sampling latch circuit 300 may receive the
sampling signals SAP and the conversion signals CV. When
the sampling latch circuit 300 receives the sampling signals
SAP and the conversion signals CV, it may receive and
temporarily store data DATA. The sampling latch circuit 300
may include m sampling latches. Each of the sampling
latches may store 1 bit of data.

[0070] The holding latch circuit 400 may receive a first
enable signal EN1 and a second enable signal EN2. When
the holding latch circuit 400 receives the first enable signal
EN1 and the second enable signal EN2, it may simulta-
neously receive all of the data stored in the sampling latch
circuit 300, and may provide the data DATA to the data lines
D1 to Dm as data signals. The holding latch circuit 400 may
include m holding latches.

[0071] FIG. 5 illustrates details of a shift register circuit,
a conversion circuit, a sampling latch circuit, and a holding
latch circuit shown in FIG. 4. Referring to FIG. 5, the shift
register circuit 100 may include m shift registers SR1 to
SRm, the conversion circuit 200 may include m conversion
circuits CC1 to CCm, the sampling latch circuit 300 may
include m sampling latches SAL1 to SALm, and the holding
latch circuit 400 may include m holding latches HOL1 to
HOLm.

[0072] Among the shift registers SR1 to SRm, odd-num-
bered shift registers, i.e., SR1, SR3, etc., may receive the
first clock signal CLK1 through a first input terminal (clk)
and may receive the second clock signal CLK2 through a
second input terminal (/clk). Even-numbered shift registers,
ie., SR2, SR4, etc., may receive the second clock signal
CLK2 through a first input terminal (clk) and may receive
the first clock signal CLK1 through a second input terminal
(/clk). As shown in FIG. 6, the first clock signal CLK1 and
the second clock signal CLK2 may have a same waveform
with a phase difference of about 180° (180 degrees).
[0073] Referring again to FIG. 5, the first shift register
SR1 may receive the first clock signal CLK1, the second
clock signal CLK?2, and the start signal SP, and may provide
the first sampling signal SAP1. The second shift register
SR2 may receive the first clock signal CLK1, the second
clock signal CLK2, and the first sampling signal SAP1, and
may provide the second sampling signal SAP2. Thus, as
shown in FIG. 6, the shift registers SR1 to SRm may receive
the start signal SP (SR1) or the sampling signal SAP of a
previous stage (SR2 to SRm), and may sequentially provide
sampling signals SAP1 to SAPm.

[0074] Among the conversion circuits CC1 to CCm, odd-
numbered conversion circuits, i.e., CC1, CC3, etc., may
receive the first clock signal CLK1 through a first input
terminal (clk) and may receive the second clock signal
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CLK2 through a second input terminal (/clk). Even-num-
bered conversion circuits, 1.e., CC2, CC4, efc., may receive
the second clock signal CLK2 through the first input termi-
nal (clk) and may receive the first clock signal CLK1
through the second input terminal (/clk).

[0075] The conversion circuits CC1 to CCm may receive
the first clock signal CLK1, the second clock signal CLK2,
and the respective sampling signals SAP1 to SAPm, and
may provide respective conversion signals CV1 to CVm.
Thus, the first conversion circuit CC1 may receive the first
clock signal CLK1, the second clock signal CLK2, and the
first sampling signal SAP1, and may provide the first con-
version signal CV1. The second conversion circuit CC2 may
receive the first clock signal CLK1, the second clock signal
CLK2, and the second sampling signal SAP2, and may
provide the second conversion signal CV2. As shown in
FIG. 6, the second conversion signal CV2 may overlap with
the first conversion signal CV1 for a predetermined time
period.

[0076] The sampling latches SAL1 to SALm may respec-
tively receive the conversion signals CV1 to CVm through
a first input terminal (clk), and may receive the respective
sampling signals SAP1 to SAPm through a second input
terminal (/clk). When the sampling latches SAL1 to SALm
receive the respective conversion signals CV1 to CVm and
the respective sampling signals SAP1 to SAPm, the sam-
pling latches SAL1 to SALm may store and maintain data
DATA during a predetermined time period. Thus, the first
sampling signal SAP1 and the first conversion signal CV1
may be provided to the first sampling latch SAL1, which
may receive and maintain the data DATA during the prede-
termined time period. The second sampling signal SAP2 and
the second conversion signal CV2 may be provided to the
second sampling latch SAL2, which may receive and main-
tain the data DATA during the predetermined time period.
One (1) bit data DATA, e.g., data having a high or low state,
may be stored in each of the sampling latches SAL1 to
SALm.

[0077] The holding latches HOL1 to HOLm may receive
the second enable signal EN2 through a first input terminal
(clk) and may receive the first enable signal EN1 through a
second input terminal (/clk). When the holding latches
HOL1 to HOLm receive the first enable signal EN1 and the
second enable signal EN2, they may simultaneously receive
the respective data DATA that is stored in the sampling
latches SAL1 to SALm. Thus, the first holding latch HOL1
may receive a first data DATA from the first sampling latch
SAL1, the second holding latch HOL2 may simultaneously
receive a second data DATA from the second sampling latch
SAL2, etc. The holding latches HOL1 to HOLm may
provide one of the first data signal and the second data signal
to the respective data lines D1 to Dm, according to a polarity
of the stored data DATA.

[0078] FIG. 7 illustrates a first embodiment of a shift
register SR shown in FIG. 5, which may be applied to each
of the m shift registers SR1 to SRm. Referring to FIG. 7, the
shift register SR according to an embodiment of the present
invention may include a first transistor M1, a second tran-
sistor M2, a third transistor M3, a fourth transistor M4, a
fifth transistor M5, and a capacitor C1. The first through fifth
transistors M1 to M5 may be PMOS transistors. The shift
register SR may be connected to third and fourth power
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supplies VDD and VSS, respectively. A voltage of the third
power supply VDD may be greater than that of the fourth
power supply VSS.

[0079] A first electrode of the first transistor M1 may be
connected to an external input terminal (in) for receiving the
start signal SP (SR1) or the sampling signal SAP of a shift
register SR of a previous stage (SR2 to SRm). A gate
electrode of the first transistor M1 may be connected to the
second input terminal (/clk), and a second electrode of the
first transistor M1 may be connected to a first node N1.
[0080] A gate electrode of the second transistor M2 may
be connected to the first node N1, a first electrode thereof
may be connected to the first input terminal (clk), and a
second electrode thereof may be connected to an output
terminal (out).

[0081] Electrodes of the fourth transistor M4 and the third
transistor M3 may be serially connected between the second
input terminal (/clk) and the fourth power supply VSS. In
detail, a first electrode of the fourth transistor M4 may be
connected to the second input terminal (/clk), and a second
electrode thereof may be connected to a second node N2. A
gate electrode of the fourth transistor M4 may be connected
to the first node N1. A first electrode of the third transistor
M3 may be connected to the second node N2, and a second
electrode of the third transistor M3 may be connected to the
fourth power supply VSS. A gate electrode of the third
transistor M3 may be connected to the second input terminal
(/clk).

[0082] A first electrode of the fifth transistor M5 may be
connected to the third power supply VDD, and a second
electrode of the fifth transistor M5 may be connected to the
output terminal (out). A gate electrode of the fifth transistor
MS5 may be connected to the second node N2.

[0083] The capacitor C1 may be connected between the
gate electrode of the second transistor M2 and a second
electrode of the second transistor M2.

[0084] The first transistor M1 may be turned-on or turned-
off according to the second clock signal CLK2 provided to
the second input terminal (/clk). When the first transistor M1
is turned-on, the capacitor C1 may be charged with a voltage
that corresponds to the start signal SP or the sampling signal
SAP of a previous stage applied to the first node N1. The
second transistor M2 may be turned-on or turned-off accord-
ing to a voltage applied to the first node N1. The third
transistor M3 may be turned-on or turned-off according to
the second clock signal CLK2 provided to the second input
terminal (/clk). The fourth transistor M4 may be turned-on
or turned-off according to the voltage applied to the first
node N1. The fifth transistor M5 may be turned-on or
turned-off according to a voltage applied to the second node
N2.

[0085] An exemplary operation of the shift register SR
will now be described using, as an example, the first shift
register SR1. In the following description, it will be assumed
that high level voltages of the shift register SR1 are set as a
voltage of the third power supply VDD, and low level
voltages of the first and second clock signals CLK1 and
CLK2 are set as a voltage of the fourth power supply VSS.
VSS may be set at a ground voltage GND.

[0086] In operation of the shift register SR1, the first clock
signal CLK1 at a high level, the second clock signal CLK2
at a low level, and the start signal SP at a low level may be
input to the shift register SR1, as indicated by point A in FIG.
6. The first transistor M1 and the third transistor M3
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receiving the second clock CLK2 at the low level may be
turned-on. When the first transistor M1 is turned-on, the start
signal SP at a low level may be provided to the first node N1,
and the second transistor M2 and the fourth transistor M4
may be turned-on. When the second transistor M2 is turned-
on, the first clock signal CLK1 at a high level may be
provided to the output terminal (out). When the fourth
transistor M4 is turned-on, the second clock signal CLK?2 at
a low level may be provided to the second node N2. Also,
when the third transistor M3 is turned-on, a low level
voltage of the fourth power supply VSS may be provided to
the second node N2. In this case. the fifth transistor M5 may
be turned-on, and may connect a high level voltage of the
third power supply VDD to the output terminal (out).
[0087] The capacitor C1 may be charged with a voltage
corresponding to a difference between the first node N1 and
the output terminal (out). Thus, the capacitor C1 may be
charged with a voltage corresponding to a difference
between a low voltage of the start signal SP and a high level
voltage of the third power supply VDD.

[0088] The second clock signal CLK2 may then change to
a high level. When the second clock signal CLK?2 is at a high
level, the first transistor M1 and the third transistor M3
receiving the second clock signal CLK?2 at a high level may
be turned-off. At this time, the first node N1 may be
maintained at a level corresponding to the voltage charged
in the capacitor C1. The voltage charged in the capacitor C1
may keep the second transistor M2 and the fourth transistor
M4 turned-on. When the fourth transistor M4 is turned-on,
the second clock signal at a high level may be provided via
from the first electrode of the fourth transistor M4 to the
second node N2, thereby causing the fifth transistor M5 to
be turned-off. Thus, the voltage level output at the output
terminal (out) may be determined only by the first clock
signal CLK1.

[0089] The first clock signal CLK1 may then change to a
low level. When the first clock signal CLK1 is at a low level,
the voltage at the output terminal (out), which is provided by
the second transistor M2, may be changed to the low level
voltage of the first clock signal CLK1. Thus, the first
sampling signal SAP1 at a low level may be provided by the
shift register SR1 at the output terminal (out), as indicated
by point B in FIG. 6.

[0090] The first clock signal CLK1 may then change back
to a high level while the second clock signal CLK2 remains
at a high level. When the first clock signal CLK1 is at the
high level, the voltage at the output terminal (out), which is
provided by the second transistor M2, may again follow the
voltage of the first clock signal CLK1 and, thus, may be
changed to the high level voltage of the first clock signal
CLK1. Accordingly, the first sampling signal SAP1 at a high
level may be provided by the shift register SR1 at the output
terminal (out), as indicated by point C in FIG. 6.

[0091] The second clock signal CLK2 may then change
back to a low level while no start signal SP is provided.
When the first clock signal CLK1 is at a high level and the
second clock signal CLK2 is at a low level with no start
signal SP, the first transistor M1 and the third transistor M3
receiving the second clock signal CLK2 at a low level may
be turned-on. When the third transistor M3 is turned-on, a
voltage of the fourth power supply VSS may be provided to
the second node N2, which may turn on the fifth transistor
MS and cause a high voltage of the third power supply VDD
to be provided to the output terminal (out). Also, when the



US 2007/0262935 A1l

first transistor M1 is turned-on, a high level voltage may be
provided to the first node N1, so that the capacitor C1 is not
charged with a voltage. When the capacitor C1 is not
charged with a voltage, during this phase of clock signals,
following point D in FIG. 6, when CLK1 and CLK2 are
inverted to match their respective states at point A, the shift
register SR1 may maintain the output signal SAP1 at a high
level.

[0092] As described above, when the start pulse SP at a
low level voltage is input to the shift register SR, i.e., to the
first electrode of the first transistor M1, it may be stored as
a low level voltage in the capacitor C1 during a half period
of the first and second clock signals CLK1 and CLK2, and
may output a low level voltage, that is, a sampling signal
SAP1, during a remaining half period thereof.

[0093] Subsequently, when the first clock signal CLK1 is
at a low level, the second clock signal CLK2 is at a high
level, and the first sampling signal SAP1 is input to a second
shift register SR2, a capacitor C1 of the second shift
registers SR2 may be charged with a voltage corresponding
to the first sampling signal SAP1. Further, when the first
clock signal CLK1 is inverted into a high level and the
second clock signal CLK2 is inverted to a low level, the
second shift register SR2 may output a second sampling
signal SAP2. Thus, the shift registers SR1 to SRm of the
present invention may repeat the aforementioned processes
to sequentially output sampling signals SAP1 to SAPm.
[0094] FIG. 8 illustrates a first embodiment of the sam-
pling latch SAL shown in FIG. 5. Referring to FIG. 8, each
of the sampling latches SAL1 to SALm shown in FIG. 8 may
be constructed by the same circuit as that of the shift register
SR shown in FIG. 7. The sampling latches SAL1 to SALm
may receive a respective conversion signal CV through the
first input terminal (clk) and may receive a respective
sampling signal SAP through the second input terminal
(/clk).

[0095] The operation of the sampling latches SAL1 to
SALm will be described with reference to the waveform
diagram of FIG. 6. First, when the first sampling signal
SAP1 is at a low level and the conversion signal CV1 is at
a high level, a first sampling latch SAL1 may receive a high
or low level data DATA. Here, the data DATA input to the
first sampling latch SAL1 may be stored in the capacitor C1.
Because the first sampling signal SAP1 is at a low level, the
fifth transistor M5 may be turned-on, so that a high level
voltage may be output to the output terminal (out).

[0096] Next, when the supply of the first sampling signal
SAP1 stops, i.e., SAPI transitions to a high level voltage,
and the supply of the conversion signal CV1 stops, i.e.,
transitions to a low level voltage, a voltage corresponding to
data DATA may be output to the output terminal (out). For
example, when a data signal DATA at a low level voltage is
input to the first sampling latch SAL1, a low level voltage
may be output to the output terminal (out). When a data
signal DATA at a high level voltage is input to the first
sampling latch SAL1, a high level voltage may be output.
The sampling latches SAL1 to SALm of the present inven-
tion may receive data DATA corresponding to the sampling
signal SAP and the conversion signal CV, and output a
voltage, corresponding to the received data DATA, to the
output terminal (out).

[0097] FIG. 9 illustrates a first embodiment of the holding
latch shown in FIG. 5. Referring to FIG. 9, each of the
holding latches HOL1 to HOLm shown in FIG. 9 may be
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constructed by the same circuit as that of the shift register
SR shown in FIG. 7. The holding latches HOL1 to HOLm
may receive the second enable signal EN2 through the first
input terminal (clk) and may receive the first enable signal
ENI1 through the second input terminal (/clk).

[0098] The operation of the holding latches HOL1 to
HOLm will be described with reference to the waveform
diagram of FIG. 6. First, after the data signals DATA are
input to the sampling latches SAL1 to SALm, the first enable
signal EN1 is at a low level and the second enable signal
EN2 is at a high level. Accordingly, each of the holding
latches HOL1 to HOLm may receive a data signal DATA
from respective ones of the sampling latches SAL1 to
SALm. The data signals DATA input to the holding latches
HOL1 to HOLm may be stored in a capacitor C1 of the
respective holding latches HOL1 to HOLm.

[0099] Thereafter, the first enable signal EN1 is at a high
level, and the second enable signal EN2 is at a low level. The
holding latches HOL1 to HOLm may supply the first data
signal or the second data signal to the data lines D1 to Dm,
where the first data signal and the second data signal
respectively corresponding to data signal DATA stored in the
holding latch HOL.

[0100] FIG. 10 illustrates a first embodiment of the con-
version circuit CC shown in FIG. 5. Referring to FIG. 10,
each of conversion circuits CC1 to CCm according to an
embodiment of the present invention may include an input
circuit 202 and an output circuit 204. Transistors M11 to
M18 included in the input circuit 202 and the output circuit
204 may be PMOS transistors.

[0101] The input circuit 202 may provide a low or high
level voltage to the output circuit 204 according to a voltage
provided to a first input terminal (clk), a second input
terminal (/clk), and a third input terminal (in). The output
circuit 204 may control an output or a non-output of a
conversion signal CV according to a high or low level
voltage from the input circuit 202, a state of the clock signal
CLK1 or CLK2 input to a first input terminal (clk), and a
sampling signal SAP input to a third input terminal (in).
[0102] The input circuit 202 may include the sixteenth
through eighteenth transistors M16 to M18. The sixteenth
transistor M16 may be connected between the eighteenth
transistor M18 and the output circuit 204. A first electrode of
the sixteenth transistor M16 may be connected to an input of
the output circuit 204, and a second electrode of the six-
teenth transistor M16 may be connected to the first input
terminal (clk). A gate electrode of the sixteenth transistor
M16 may be connected to a second electrode of an eigh-
teenth transistor M18 and a first electrode of a seventeenth
transistor M17.

[0103] The seventeenth transistor M17 may be connected
between the eighteenth transistor M18 and a second input
terminal (/clk). A gate electrode and a second electrode of
the seventeenth transistor M17 may be connected to the
second input terminal (/clk), and the first electrode of the
seventeenth transistor M17 may be connected to the second
electrode of the eighteenth transistor M118. The seventeenth
transistor M17 may be diode-connected and may be turned-
on or turned-off according to a first clock signal CLK1 or a
second clock signal CLK2 provided to the second input
terminal (/clk).

[0104] The eighteenth transistor M18 may be connected
between the third power supply VDD and the third input
terminal (in). A gate electrode of the eighteenth transistor
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M18 may be connected to the third input terminal (in), and
the first electrode of the eighteenth transistor M18 may be
connected to the third power supply VDD. The second
electrode of the eighteenth transistor M18 may be connected
to the gate electrode of the sixteenth transistor M116.
[0105] The thirteenth capacitor C13 may be connected
between the first electrode and the gate electrode of the
sixteenth transistor M116.

[0106] In operation of the input circuit 202, the sixteenth
transistor M16 may be turned-on or turned-off according to
a voltage at the second input terminal (/clk), a voltage at the
third input terminal (in), or a voltage stored in the thirteenth
capacitor C13. The eighteenth transistor M18 may be
turned-on or turned-off according to a voltage provided to
the third input terminal (in). The thirteenth capacitor C13
may be charged with a voltage corresponding to turning-on
or turning-off of the sixteenth transistor M16. For example,
when the sixteenth transistor M16 is turned-on, the thir-
teenth capacitor C13 may be charged with a voltage capable
of turning-on the sixteenth transistor M16. When the six-
teenth transistor M16 is turned-off, the thirteenth capacitor
C13 may be charged with a voltage capable of turning-off
the sixteenth transistor M16.

[0107] The output circuit 204 may include eleventh
through fifteenth transistors M11 to M15, an eleventh
capacitor C11, and a twelfth capacitor C12. A gate electrode
of the eleventh transistor M11 may be connected to a second
electrode of the fifteenth transistor M115, first electrode of
the eleventh transistor M11 may be connected to the third
power supply VDD, and a second electrode of the eleventh
transistor M11 may be connected to an electrode of the
twelfth transistor M12 and the output terminal (out).
[0108] A gate electrode of the twelfth transistor M12 may
be connected to a first electrode of the fourteenth transistor
M14, an electrode of the eleventh capacitor C11, and a
second electrode of the thirteenth transistor M13. A first
electrode of the twelfth transistor M12 may be connected to
the output terminal (out), and a second electrode of the
twelfth transistor M12 may be connected to the fourth power
supply VSS. The twelfth transistor M12 and the fourteenth
capacitor C14 may be connected between the output termi-
nal (out) and a fourth power supply VSS.

[0109] Electrodes of the thirteenth transistor M13 and the
eleventh capacitor C11 may be connected in parallel
between the gate electrode and the first electrode of the
twelfth transistor M12. A second electrode of the thirteenth
transistor M13 may be connected to a gate electrode of the
twelfth transistor M12. A gate electrode of the thirteenth
transistor M13 may be connected to a gate electrode of the
eleventh transistor M11, and a first electrode of the thirteenth
transistor M13 may be connected to a second electrode of
the eleventh transistor M11.

[0110] Flectrodes of the fourteenth transistor M14 may be
connected between the gate electrode of the twelfth transis-
tor M12 and an output of the input circuit 202. A gate
electrode of the fourteenth transistor M14 may be connected
to an output of the input circuit 202, and the first electrode
of the fourteenth electrode may be connected to the gate
electrode of the twelfth transistor M112. A second electrode
of the fourteenth transistor M14 may be connected to the
fourth power supply VSS.

[0111] Electrodes of the fifteenth transistor M15 may be
connected between the third input terminal (in) and the gate
electrode of the eleventh transistor M11. A gate electrode of

Nov. 15, 2007

the fifteenth transistor M15 may be connected to the first
input terminal (clk) and a first electrode of the fifteenth
transistor M15 may be connected to the third input terminal
(in). A second electrode of the fifteenth transistor M15 may
be connected to the gate electrode of the eleventh transistor
M11.

[0112] The eleventh capacitor C11 may be connected
between a first electrode and a gate electrode of the twelfth
transistor M12. The twelfth capacitor C12 may be connected
between the gate electrode and the first electrode of the
eleventh transistor M11. The fourteenth capacitor C14 may
be connected between the output terminal (out) and the
fourth power supply VSS.

[0113] In operation of the output circuit 204, when the
fifteenth transistor M15 is turned-on, the eleventh transistor
M11 may be turned-on or turned-off according to a voltage
input from the third input terminal (in) or a voltage charged
in the twelfth capacitor C12. The twelfth capacitor C12 may
be charged with a voltage according to turning-on or turn-
ing-off of the eleventh transistor M11. For example, when
the eleventh transistor M11 is turned-on, the twelfth capaci-
tor C12 may be charged with a voltage capable of turning on
the eleventh transistor M11. When the eleventh transistor
M11 is turned-off, the twelfth capacitor C12 may be charged
with a voltage capable of turning off the eleventh transistor
M11. The eleventh capacitor C11 may be charged with a
voltage according to turning-on or turning-off of the twelfth
transistor M12, i.e., when the twelfth transistor M12 is
turned-on, the eleventh capacitor C11 may be charged with
a voltage capable of turning-on the twelfth transistor M12,
and when the twelfth transistor M12 is turned-off, the
eleventh capacitor C11 may be charged with a voltage
capable of turning-off the twelfth transistor M12. The thir-
teenth transistor M13 may be turned-on or turned-off simul-
taneously with the eleventh transistor M11 and may control
a voltage provided to a gate electrode of the twelfth tran-
sistor M12. The fourteenth transistor M14 may be turned-on
or turned-off according to a voltage from an output from the
input circuit 202 and may to control a voltage provided to
the gate electrode of the twelfth transistor M12. The four-
teenth capacitor C14 may be used to stabilize a voltage of
the output terminal (out). The fifteenth transistor M15 may
be turned-on or turned-off according to the first clock signal
CLK1 or the second clock signal CLK2 input to the first
input terminal (clk) and may control a voltage provided from
the third input terminal (in) to the gate electrode of the
eleventh transistor M11.

[0114] The operation of the conversion circuit will now be
explained with reference to FIGS. 10 and 11. FIG. 11
illustrates a waveform diagram of a driving method of the
conversion circuit shown in FIG. 10. In the following
description, it is assumed that the first clock signal CLK1 is
provided to the first input terminal (clk), and the second
clock signal CLK2 is provided to the second input terminal
(/clk) in FIG. 10.

[0115] During a first time period T1, a low level voltage,
a high level voltage, and a high level voltage may be input
to the first input terminal (clk), the second input terminal
(/clk), and the third input terminal (in), respectively. When
the high level voltage is provided to the third input terminal
(in) and the second input terminal (/clk), the seventeenth
transistor M17 and the eighteenth transistor M18 may be
turned-off. At this time, the sixteenth transistor M16 may be
turned-on according to a voltage stored in the thirteenth
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transistor M13. Accordingly, the low level voltage input to
the first input terminal (clk) may be output to by the input
circuit 202.

[0116] When the low level voltage is output by the input
circuit 202, the fourteenth transistor M14 may be turned-on.
Also, the fifteenth transistor M15 may be turned-on accord-
ing to a low level voltage provided to the first input terminal
(clk). When the fifteenth transistor M15 is turned-on, the
high level voltage provided to the third input terminal (in)
may be provided to the eleventh transistor M11 and the
thirteenth transistor M13, such that the eleventh transistor
M11 and the thirteenth transistor M13 may be turned-off,
and the twelfth capacitor C12 may be charged with a voltage
corresponding to turning-off thereof.

[0117] Moreover, when the fourteenth transistor M14 is
turned-on, a voltage of the fourth power supply VSS may be
provided to the gate electrode of the twelfth transistor M12
and, when the voltage of the fourth power supply VSS is
provided to the gate electrode of the twelfth transistor M12,
the twelfth transistor M12 may be turned-on, thereby caus-
ing the eleventh capacitor C11 to be charged with a voltage
corresponding to turning-on thereof. Also, when the twelfth
transistor M12 is turned-on, a low level voltage may be
output to an output terminal (out) during the first time period
T1.

[0118] During a second time period T2, a high level
voltage, a low level voltage, and a low level voltage may be
input to the first input terminal (clk), the second input
terminal (/clk), and the third input terminal (in), respectively.
When the low level voltage is input to the second input
terminal (/clk), the seventeenth transistor M17 of the input
circuit 202 may be turned-on. Further, when the low level
voltage is input to the third input terminal (in), the eigh-
teenth transistor M18 may be turned-on. In this case, the
sixteenth transistor M16 may be turned-on, such that the
input circuit 202 outputs the high level voltage that is input
to the first input terminal (clk). At this time, the thirteenth
capacitor C13 may be charged with a voltage corresponding
to a turning-on state of the sixteenth transistor M16.
[0119] When the high level voltage is output by the input
circuit 202, the fourteenth transistor M14 may be turned-off.
Moreover, the fifteenth transistor M15 may be turned-off
according to the high level voltage provided to the first input
terminal (clk). When the fifteenth transistor M15 is turned-
off, the eleventh transistor M1 and the thirteenth transistor
M13 may be turned-off according to a turning-off voltage
stored in the twelfth capacitor C12. In addition, when the
fourteenth transistor M14 is turned-off, the twelfth transistor
M12 may be turned-on according to a turning-on voltage
stored in the eleventh transistor M11. Accordingly, the low
level voltage may be output by the output circuit 204 to the
output terminal (out). That is, a voltage of a previous stage,
i.e., first time period T1, may be maintained during the
second time period T2.

[0120] During a third time period T3, a low level voltage,
a high level voltage, and a low level voltage may be input
to the first input terminal (clk), the second input terminal
(/clk), and the third input terminal (in), respectively. When
the high level voltage is input to the second input terminal
(/clk), the seventeenth transistor M17 of the input circuit 202
may be turned-off. Further, when the low level voltage is
input to the third input terminal (in), the eighteenth transistor
M18 may be turned-on. Accordingly, a gate voltage of the
sixteenth transistor M16 may be increased to a voltage of a
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third power supply VDD. When the gate voltage of the
sixteenth transistor M16 is increased to a voltage of a third
power supply VDD, a voltage at the first electrode of the
sixteenth transistor M16 may not be reduced to less than the
voltage of the third power supply VSS, so that the fourteenth
transistor M14 of the output circuit 204 may be turned-off.
[0121] The fifteenth transistor M15 may be turned-on
according to the low level voltage provided to the first input
terminal (clk). When the fifteenth transistor M15 is turned-
on, the low level voltage input to the third input terminal (in)
may be provided to gate electrodes of the eleventh transistor
MI11 and the thirteenth transistor M13, which may be
turned-on. In this case, the twelfth capacitor C12 may be
charged with a turning-on voltage of the eleventh transistor
M11.

[0122] When the eleventh transistor M11 is turned-on, a
voltage of the third power supply VDD may be provided to
the output terminal (out), i.e., a high level voltage may be
output to the output terminal (out). When the thirteenth
transistor M13 is turned-on, the voltage of the third power
supply VDD may be provided to the gate electrode of the
twelfth transistor M12 to turn off the twelfth transistor M12.
In this case, a voltage corresponding to a turning-off of the
twelfth transistor M12 may be stored in the eleventh tran-
sistor M11.

[0123] During a fourth time period T3, a high level
voltage, a low level voltage, and a high level voltage may be
input to the first input terminal (clk), the second input
terminal (/clk), and the third input terminal (in), respectively.
When the low level voltage is input to the second input
terminal (/clk), the seventeenth transistor M17 of the input
circuit 202 may be turned-on. Further, when the high level
voltage is input to the third input terminal (in), the eigh-
teenth transistor M18 may be turned-off. Accordingly, the
low level voltage input to the second input terminal (/clk)
may be transferred to the sixteenth transistor M16 to turn-on
the sixteenth transistor M16. When the sixteenth transistor
M16 is turned-on, the high level voltage input to the first
input terminal (clk) may be output by the input circuit 202
to the fourteenth transistor M14 of the output circuit 204 to
turn-off the fourteenth transistor M14.

[0124] The fifteenth transistor M15 may be turned-off
according to the high level voltage provided to the first input
terminal (clk). When the fifteenth transistor M15 is turned-
off, the eleventh transistor M11 and the thirteenth transistor
M13 may be turned-on by a voltage stored in the twelfth
capacitor C12. Further, when the fourteenth transistor M14
is turned-off, the twelfth transistor M12 may be turned-off
according to a voltage stored in the eleventh capacitor C11.
Thus, during the fourth time period T4, the conversion
circuit may output the same high level voltage as output
during the third time period T3.

[0125] In the aforementioned operation of the conversion
circuit CC according to an embodiment of the present
invention, when a low level voltage is input to the first input
terminal (clk), the conversion circuit may output a voltage of
a level opposite to a level of the voltage of the third input
terminal (in). When the high level voltage is input to the first
input terminal (clk), the conversion circuit may maintain an
output of a previous time period.

[0126] Referring again to FIG. 6, the waveform of FIG. 6
will now be described with reference to operations of the
shift registers SR, the conversion circuits CC, the sampling
latches SAL, and the holding latches HOL. First, the odd-
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numbered shift registers SR1, SR3, etc., may be charged
with a voltage corresponding to the start signal SP or the
sampling signal SAP of a previous stage during a low time
period of the second clock signal CLK2. The odd-numbered
shift registers SR1, SR3, etc., may output a low level voltage
according to the start signal SP or the sampling signal SAP
of the previous stage during a high time period of the second
clock signal CLK2. The even-numbered shift registers SR2,
SR4, etc., may be charged with a voltage corresponding to
the sampling signal SAP of a previous stage charged during
a low time period of the first clock signal CLK1. The
even-numbered shift registers SR2, SR4, etc., may output a
low level voltage according to the sampling signal SAP
charged during a high time period of the first clock signal
CLK1. Accordingly, as shown in FIG. 6, the shift registers
SR1 to SRm may sequentially provide the sampling signals
SAP1 to SAPm.

[0127] When the first clock signal CLK1 at a low level
voltage is input to the odd-numbered conversion circuits
CC1, CC3, etc., they may output a voltage having a level
opposite to the input level. When the first clock signal CLK1
at a high level voltage is input to the odd-numbered con-
version circuits CC1, CC3, etc., they may maintain an output
of the previous time period. When the second clock signal
CLK2 at a low level voltage is input to even-numbered
conversion circuits CC2, CC4, etc., they may output a
voltage having a level opposite to the input level. When the
second clock signal CLK?2 at a high level voltage is input to
the even-numbered conversion circuits CC2, CC4, etc., they
may maintain an output of the previous time period. Accord-
ingly, when the conversion circuits CC1 to CCm sequen-
tially receive the sampling signals SAP1 to SAPm as input
signals, as shown in FIG. 6, they may sequentially provide
the conversion signals CV1 to CVm.

[0128] When the sampling signals SAP1 to SAPm are
provided to respective ones of the sampling latches SALI1 to
SALm (low time period), they may each receive and charge
data. When both of the supply of one of the sampling signals
SAP 1 to SAPm and the supply of one of the conversion
signals CV1 to CVm stop, the sampling latches SAL1 to
SALm may output a voltage corresponding to the stored
data.

[0129] When the first enable signal EN1 is at a low level
and the second enable signal EN2 is at a high level, the
holding latches HOL1 to HOLm may receive the data DATA
from respective ones of the sampling latches SAL1 to
SALm. When the first enable signal EN1 is at a high level
and the second enable signal EN2 is at a low level, the
holding latches HOL1 to HOLm may output a high or low
level voltage to the data lines D1 to Dm, according to the
data stored respectively therein. The low level voltage
output to the data lines D1 to Dm may be provided to pixels
40 as the first data signal, and the high level voltage output
to the data lines D1 to Dm may be provided to pixels 40 as
the second data signal.

[0130] As described above, an embodiment of the present
invention may provide a data driver 20 that may be used to
digitally drive a display, and which may be formed using
only PMOS transistors. In particular, since the data driver 20
according to an embodiment of the present invention may
output the first or second data signal corresponding the data
DATA, it may be applicable to a digital drive. Further, the
data driver 20 may be formed on a panel, which may allow
manufacturing cost to be reduced.
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[0131] FIG. 12 illustrates a second embodiment of the
shift register, sampling latch, and/or holding latch shown in
FIG. 5. In order to avoid repetition, a description of elements
or components that may be substantially the same as those
described above in connection with FIG. 7 will not be
repeated.

[0132] Referring to FIG. 12, the gate electrode and the
second electrode of the third transistor M3 may be con-
nected to the second input terminal (/clk). Although the gate
electrode and the second electrode of the third transistor M3
are connected to the second input terminal (/cIk), an opera-
tion thereof may be as described above for the aforemen-
tioned shift registers SR and the latches SAL and HOL. In
detail, the second electrode of the third transistor M3 in the
shift register SR shown in FIG. 7 may be connected to the
fourth power supply VSS. Accordingly, when the third
transistor M3 is turned-on, a low level voltage may be
provided to the gate electrode of the fifth transistor M5. In
the same manner. in FIG. 12, when a low level signal is
provided to the second input terminal (/clk) to turn-on the
third transistor M3, a low level voltage may be provided to
the gate electrode thereof.

[0133] FIG. 13 illustrates a second embodiment 200' of the
conversion circuit 200 shown in FIG. 10. In order to avoid
repetition, a description of elements or components that may
be substantially the same as those described above in
connection with FIG. 10 will not be repeated. Referring to
FIG. 13, the first electrode of an eighteenth transistor M18
in the input circuit 202 may be connected to the second input
terminal (/clk). Thus, whereas the first electrode of the
eighteenth transistor M18 in the first embodiment may be
connected to the third power supply VDD, it may be
connected to the second input terminal (/clk) in the second
embodiment.

[0134] Hereinafter, operation of the conversion circuit 200
will be described with reference to FIGS. 11 and 13. First,
the eighteenth transistor M18 may be turned-off according to
a high level voltage provided to the third input terminal (in)
during the first time period T1. Next, the eighteenth tran-
sistor M18 may be turned-on according to a low level
voltage provided to the third input terminal (in) during the
second time period T2. Further, during the second time
period T2, a low level voltage may be provided to the second
input terminal (/clk) to turn-on the seventeenth transistor
M17. Accordingly, a low level voltage may be provided to
a gate electrode of the sixteenth transistor M16 by turning on
the seventeenth transistor M17 and the eighteenth transistor
M18. At this time, the sixteenth transistor M16 may be
turned-on, so that a high level voltage may be output by the
input circuit 202.

[0135] Inthe second embodiment of the present invention,
even if both of the seventeenth transistor M17 and the
eighteenth transistor M18 are simultaneously turned-on dur-
ing the second time period T2, it may receive a voltage from
the second input terminal (/clk), thereby reducing power
consumption. In the first embodiment of the present inven-
tion, when the seventeenth transistor M17 and the eighteenth
transistor M18 are simultaneously turned-on, because the
second input terminal (/clk) is connected to the third power
supply VDD, power may be consumed. However, in the
second embodiment of the present invention, the third power
supply VDD may be omitted, which may reduce power
consumption.
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[0136] When a low level voltage is input to the second
input terminal (/clk) during the third time period T3, the
eighteenth transistor M18 may be turned-on and, when the
eighteenth transistor M18 is turned-on, a high level voltage
may be provided to the gate electrode of the sixteenth
transistor M16. Accordingly, the first electrode of the six-
teenth transistor M16 may not drop to less than a high level,
and the fourteenth transistor M14 may be turned-off. During
the fourth time period T4, a high level voltage may be input
to the third input terminal (in) to turn off the eighteenth
transistor M118.

[0137] As described above, the conversion circuit 200'
according to the second embodiment of the present inven-
tion may operate in the same manner as in the conversion
circuit 200 according to the first embodiment of the present
invention shown in FIG. 10, and may further reduce power
consumption when the seventeenth transistor M17 and the
eighteenth transistor M18 are simultaneously turned-on.
[0138] FIG. 14 illustrates a third embodiment 200" of the
conversion circuit 200 shown in FIG. 10. In order to avoid
repetition, a description of elements or components that may
be substantially the same as those described above in
connection with FIG. 10 will not be repeated. Referring to
FIG. 14, the second electrode of the fourteenth transistor
M14 in the output circuit 204 may be connected to the first
input terminal (clk).

[0139] The operation of the conversion circuit 200" will be
explained with reference to FIGS. 11 and 14. First, during
the first time period T1, a low level voltage from the input
circuit 202 may be provided to the fourteenth transistor
M14, which may be turned on. At this time, because a low
level voltage may be provided to the first input terminal
(clk), a low level voltage may be provided to a gate electrode
of the twelfth transistor M12, so that the twelfth transistor
M12 may be turned-on. During the second time period T2,
the third time period T3, and the fourth time period T4, a
high level voltage from the input circuit 202 may be pro-
vided to the fourteenth transistor M 14, thereby causing the
fourteenth transistor M14 to be turned-off. Thus, the con-
version circuit 200" according to the third embodiment of
the present invention may operate in the same manner as the
conversion circuit 200 according to the first embodiment of
the present invention that is shown in FIG. 10.

[0140] FIG. 15 illustrates a fourth embodiment 200™ of
the conversion circuit shown in FIG. 10. In order to avoid
repetition, a description of elements or components that may
be substantially the same as those described above in
connection with FIG. 10 will not be repeated. Referring to
FIG. 15, the second electrode of a seventeenth transistor
M17 in the input circuit 202 may be connected to the fourth
power supply VSS. However, operation of the conversion
circuit 200" may be the same as that of the first embodiment.
[0141] FIG. 16 illustrates another embodiment of the data
driver shown in FIG. 1, in which red data R DATA, green
data G DATA, and blue data B DATA may be simultaneously
input. Thus, whereas the embodiment illustrated in FIG. 5
may be configured for sequential input of red, green, and
blue data R DATA, G DATA, and B DATA, the embodiment
illustrated in FIG. 16 may be configured for simultaneous
input thereof.

[0142] Referring to FIG. 16, the shift register circuit 101
may include i shift registers SR1 to SRi, the conversion
circuit 201 may include m conversion circuits CC1 to CCi,
the sampling latch circuit 301 may include 31 sampling
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latches SAL SAL1(R) to SALi(B), and the holding latch
circuit 401 may include 3i holding latches HOL1(R) to
HOLi(B), where i is a positive integer.

[0143] The shift registers SR1 to SRi may have substan-
tially the same construction the shift register SR shown in
FIG. 7. Therefore, a detailed description thereof will not be
repeated.

[0144] In operation, odd-numbered shift registers SR1,
SR3, etc., may receive the first clock signal CLK1 through
the first input terminal (clk) and may receive a second clock
signal CLK2 through the second input terminal (/clk). Even-
numbered shift registers SR2, SR4, etc., may receive the
second clock signal CLK2 through the first input terminal
CLK1 and may receive the first clock signal CLK1 through
the second input terminal (/clk).

[0145] Among the shift registers SR1 to SRi, the first shift
register SR1 may receive the first clock signal CLK1, the
second clock signal CLK2, and the start signal SP, and may
provide the first sampling signal SAP1. The second shift
register SR2 may receive the first clock signal CLK1, the
second clock signal CLK2, and the first sampling signal
SAP1, and may provide the second sampling signal SAP2.
These operations may be repeated for each of the remaining
shift registers SR so that the shift registers SRi to SRi
sequentially provide sampling signals SAP1 to SAP1 to the
conversion circuits CC1 to CCi and the sampling latches
SALI(R) to SALi(B).

[0146] The conversion circuits CC1 to CCi may have
substantially the same construction the conversion circuit
CC shown in FIG. 10. Therefore, a detailed description
thereof will not be repeated.

[0147] In operation, odd-numbered conversion circuits
CC1, CC3, etc., may receive the first clock signal CLK1
through the first input terminal (clk) and may receive the
second clock signal CLK2 through a second input terminal
(/clk). Even-numbered conversion circuits CC2, CC4, etc.,
may receive the second clock signal CLK2 through the first
input terminal (clk) and may receive the first clock signal
CLK1 through the second input terminal (/clk).

[0148] The conversion circuits CC1 to CCi may receive
the first clock signal CLK1, the second clock signal CLK2,
and the sampling signal SAP, and may provide a conversion
signal CV. Thus, the first conversion circuit CC1 may
receive the first clock signal CLK1, the second clock signal
CLK2, and the first sampling signal SAP 1, and may provide
the first conversion signal CV1. The second conversion
circuit CC2 may receive the first clock signal CLK1, the
second clock signal CLK2, and the second sampling signal
SAP2, and may provide the second conversion signal CV2.
[0149] The sampling latches SAL1(R) to SALi(B) may
have substantially the same construction as the sampling
latch SAL shown in FIG. 8. Therefore, a detailed description
thereof will not be repeated.

[0150] In operation, the sampling latches SAL may
receive the conversion signal CV through the first input
terminal (clk), and may receive the sampling signal SAP
through the second input terminal CLK2. When the sam-
pling latches SAL receive the conversion signal CV and the
sampling signal SAP, they may store and maintain data
during a predetermined time period.

[0151] The sampling latches SAL may include red sam-
pling latches SAL1(R) to SALi(R) for receiving red data R
DATA, green sampling latches SAL1(G) to SALI(G) for
receiving green data G DATA, and blue sampling latches
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SAL1(B) to SALI(B) for receiving blue data B DATA. Thus,
when the sampling signal SAP and the conversion signal CV
are provided to the red sampling latches SAL1(R) to SALi
(R), they may receive and temporarily store red data R
DATA, when the sampling signal SAP and the conversion
signal CV are provided to the green sampling latches SAL1
(G) to SALi(G), they may receive and temporarily store
green data G DATA, and when the sampling signal SAP and
the conversion signal CV are provided to the blue sampling
latches SAL1(B) to SALi(B), they may receive and tempo-
rarily store blue data B DATA.

[0152] Respective ones of the red sampling latches SAL1
(R) to SALIi(R), the green sampling latches SAL1(G) to
SALi(G), and the blue sampling latches SAL1(B) to SAL1
(B) may be grouped, such that the red sampling latch
SAL(R), the green sampling latch SAL(G), and the blue
sampling latch SAL(B) included in one group may each
receive the same sampling signal SAP and the same con-
version signal CV. Accordingly, the red sampling latch
SAL(R), the green sampling latch SAL(G), and the blue
sampling latch SAL(B) included in the one group may
simultaneously receive data R DATA, G DATA, and B
DATA. The number of sampling latches SAL may be three
times the number of shift registers SR.

[0153] The holding latches HOL1(R) to HOLi(B) may
have substantially the same construction as the holding latch
HOL shown in FIG. 9. Therefore, a detailed description
thereof will not be repeated.

[0154] In operation, the holding latches HOL may receive
the second enable signal EN2 through the first input terminal
(clk) and may receive the first clock enable signal EN1
through the second input terminal (/clk). When the holding
latches HOL receive the first and second enable signals EN1
and EN2, they may simultaneously receive the red, green,
and blue data R DATA, G DATA, and B DATA that are
stored in the sampling latches SAL. In addition, the holding
latches HOL may supply the first data signal or the second
data signal according to polarities of the stored red, green
and blue data R DATA, G DATA, and B DATA.

[0155] The holding latches HOL may include red holding
latches HOL1(R) to HOLi(R) for receiving red data R Data,
green holding latches HOL1(G) to HOLI(G) for receiving
green data G Data, and blue holding latches HOL1(B) to
HOLi(B) for receiving blue data B Data. In detail, the red
holding latches HOL1(R) to HOLi(R) may receive red data
R DATA from red sampling latches SAL1(R) to SALi(R).
Similarly, the green holding latches HOL1(G) to HOLi(G)
may receive green data G DATA from green sampling
latches SAL1(G) to SALi(G). Similarly, the blue holding
latches HOL1(B) to HOLi(B) may receive blue data B
DATA from blue sampling latches SAL1(B) to SALi(B).
The number of the holding latches HOL may be the same as
the number of sampling latches SAL.

[0156] As described above, in the data driver and the
OLED display using the same according to embodiments of
the present invention, shift registers, sampling latches, hold-
ing latches, and conversion circuits included in the data
driver may be constructed using only PMOS transistors.
Accordingly, the data driver may be formed on a panel,
which may allow manufacturing costs to be reduced. In
addition, since the data driver may supply a first data signal
or a second data signal as a data signal, it may be employed
in an OLED display that is digitally driven.
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[0157] Exemplary embodiments of the present invention
have been disclosed herein, and although specific terms are
employed, they are used and are to be interpreted in a
generic and descriptive sense only and not for purpose of
limitation. Accordingly, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made without departing from the spirit and
scope of the present invention as set forth in the following
claims.

What is claimed is:

1. A data driver, comprising:

a shift register circuit configured to receive a first clock
signal, a second clock signal, and a start signal, and to
sequentially provide a sampling signal;

a conversion circuit configured to receive the first clock
signal, the second clock signal, and the sampling sig-
nal, and to sequentially provide a conversion signal;

a sampling latch circuit configured to store data according
to the sampling signal and the conversion signal; and

a holding latch circuit configured to receive the data from
the sampling latch circuit in response to first and
second enable signals, and to provide a first data signal
or a second data signal to data lines corresponding to
the received data.

2. The data driver as claimed in claim 1, wherein:

the conversion circuit is configured to output a conversion
signal having a level opposite to a level of the sampling
pulse during a low level half-cycle of the first clock
signal, and

the conversion circuit is configured to maintain the output
conversion signal at a same level during a next high
level half-cycle of the first clock signal.

3. The data driver as claimed in claim 1, wherein the
sampling latches receive the data when a sampling signal of
a low level is supplied thereto, and output the data when a
supply of the sampling pulse and the conversion signal
stops.

4. The data driver as claimed in claim 1, wherein:

the sampling latches are configured to store the data while
the first enable signal is at a high level,

the holding latches are configured to receive the data from
the sampling latches when the first enable signal is at a
low level, and

the holding latches are configured to provide the first data
signal or the second data signal when the first enable
signal is at a high level.

5. The data driver as claimed in claim 1, wherein:

the shift register circuit includes a plurality of shift
registers,

the sampling latch circuit includes a plurality of sampling
latches, and

the holding latch circuit includes a plurality of holding
latches.

6. The data driver as claimed in claim 5, wherein tran-

sistors in the first circuit are all PMOS transistors.

7. The data driver as claimed in claim 2, wherein each of
the shift registers, the sampling latches, and the holding
latches includes a same first circuit.

8. The data driver as claimed in claim 7, wherein:

the first circuit includes a capacitor and first, second, third,
fourth and fifth transistors,

a first electrode of the first transistor is connected to an
external input, a gate electrode of the first transistor is
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connected to a second input, and a second electrode of
the first transistor is connected to a first node,

a gate electrode of the second transistor is connected to
the first node, a first electrode of the second transistor
is connected to a first input, and a second electrode of
the second transistor is connected to an output,

a gate electrode of the third transistor is connected to the
second input, a first electrode of the third transistor is
connected to a second node, and a second electrode of
the third transistor is connected to a fourth power
supply,

a gate electrode of the fourth transistor is connected to the
first node, a first electrode of the fourth transistor is
connected to the second input, and a second electrode
of the fourth transistor is connected to the second node,

a gate electrode of the fifth transistor is connected to the
second node, a first electrode of the fifth transistor is
connected to a third power supply, and a second elec-
trode of the fifth transistor is connected to the output,
and

a first electrode of the capacitor is connected to the gate
electrode of the second transistor, and a second elec-
trode of the capacitor is connected to the second
electrode of the second transistor.

9. The data driver as claimed in claim 8, wherein the first,

second, third, fourth, and fifth transistors are PMOS tran-
sistors.

10. The data driver as claimed in claim 8, wherein:

the shift register circuit includes even and odd shift
registers,

the first clock signal is provided to the first input of the
odd shift registers,

the second clock signal is provided to the second input of
the odd shift registers,

the first clock signal is provided to the second input of the
even shift registers, and

the second clock signal is provided to the first input of the
even shift registers.

11. The data driver as claimed in claim 8, wherein:

the shift registers are configured to charge the capacitor
with a voltage corresponding to a voltage provided to
the external input when a low level voltage is provided
to the second input, and

the shift registers are configured to provide a voltage
corresponding to the voltage charged in the capacitor to
the output when a high level voltage is provided to the
second input.

12. The data driver as claimed in claim 8, wherein:

the sampling signal is provided to the second input of the
sampling latches, and

the conversion signal is provided to the first input of the
sampling latches.

13. The data driver as claimed in claim 7, wherein:

the first circuit includes a capacitor and first, second, third,
fourth and fifth transistors,

a first electrode of the first transistor is connected to an
external input, a gate electrode of the first transistor is
connected to a second input, and a second electrode of
the first transistor is connected to a first node,

a gate electrode of the second transistor is connected to
the first node, a first electrode of the second transistor
is connected to a first input, and a second electrode of
the second transistor is connected to an output,
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a first electrode of the third transistor is connected to a
second node, and a second electrode of the third
transistor is connected to a gate electrode of the third
transistor,

a gate electrode of the fourth transistor is connected to the
first node, a first electrode of the fourth transistor is
connected to the second input, and a second electrode
of the fourth transistor is connected to the second node,

a gate electrode of the fifth transistor is connected to the
second node, a first electrode of the fifth transistor is
connected to a third power supply, and a second elec-
trode of the fifth transistor is connected to the output,
and

a first electrode of the capacitor is connected to the gate
electrode of the second transistor, and a second elec-
trode of the capacitor is connected to the second
electrode of the second transistor.

14. The data driver as claimed in claim 1, wherein:

the conversion circuit includes an input circuit connected
to an output circuit,

the input circuit is configured to control a voltage pro-
vided to the output circuit in correspondence with the
sampling signal, and

the output circuit is configured to control output of the
conversion signal in correspondence with the sampling
signal and the voltage provided by the input circuit.

15. The data driver as claimed in claim 14, wherein

transistors in the input circuit and the output circuit are all
PMOS transistors.

16. The data driver as claimed in claim 14, wherein:

the output circuit includes an eleventh capacitor, a twelfth
capacitor, and eleventh, twelfth, thirteenth, fourteenth
and fifteenth transistors,

a gate electrode of the eleventh transistor is connected to
a third power supply, and a second electrode of the
eleventh transistor is connected to an output,

a gate electrode of the twelfth transistor is connected to
the output, and a second electrode of the twelfth
transistor is connected to a fourth power supply,

a gate electrode of the thirteenth transistor is connected to
a gate electrode of the eleventh transistor, and a first
electrode of the thirteenth transistor is connected to the
second electrode of the eleventh transistor,

a first electrode of the fourteenth transistor is connected to
the second electrode of the thirteenth transistor, a
second electrode of the fourteenth transistor is con-
nected to the fourth power supply, and a gate electrode
of the fourteenth transistor is connected to the input
circuit,

a first electrode of the fifteenth transistor is connected to
a third input, a second electrode of the fifteenth tran-
sistor is connected to the gate electrode of the eleventh
transistor, and a gate electrode of the fifteenth transistor
is connected to the first input,

a first electrode of the twelfth capacitor is connected to the
gate electrode of the eleventh transistor, and a second
electrode of the twelfth capacitor is connected to the
first electrode of the eleventh transistor, and

a first electrode of the eleventh capacitor is connected to
the gate electrode of the twelfth transistor, and a second
electrode of the eleventh capacitor is connected to the
first electrode of the twelfth transistor.

17. The data driver as claimed in claim 16, further

comprising a fourteenth capacitor, wherein a first electrode
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of the fourteenth capacitor is connected to the output, and a
second electrode of the fourteenth capacitor is connected to
the fourth power supply.

18. The data driver as claimed in claim 16, wherein:

the input circuit includes a thirteenth capacitor and six-
teenth, seventeenth, and eighteenth transistors,

a first electrode of the sixteenth transistor is connected to
a gate electrode of the fourteenth transistor, and a
second electrode of the sixteenth transistor is connected
to the first input,

a first electrode of the seventeenth transistor is connected
to a gate electrode of the sixteenth transistor, and a gate
electrode and a second electrode of the seventeenth
transistor are connected to a second input,

a gate electrode of the eighteenth transistor is connected
to the third input, a first electrode of the eighteenth
transistor is connected to the third power supply, and a
second electrode of the eighteenth transistor is con-
nected to the gate electrode of the sixteenth transistor,
and

a first electrode of the thirteenth capacitor is connected to
the gate electrode of the sixteenth transistor, and a
second electrode of the thirteenth capacitor is con-
nected to the first electrode of the sixteenth transistor.

19. The data driver as claimed in claim 18, wherein the

eleventh, twelfth, thirteenth, fourteenth, fifteenth, sixteenth,
seventeenth, and eighteenth transistors are PMOS transis-
tors.

20. The data driver as claimed in claim 18, wherein:

the conversion circuit includes even and odd conversion
circuits,

the first clock signal is provided to the first input of the
odd conversion circuits,

the second clock signal is provided to the second input of
the odd conversion circuits,

the first clock signal is provided to the second input of odd
conversion circuits, and

the second clock signal is provided to the first input of odd
conversion circuits.

21. The data driver as claimed in claim 16, wherein:

the input circuit includes a thirteenth capacitor and six-
teenth, seventeenth, and eighteenth transistors,

a first electrode of the sixteenth transistor is connected to
a gate electrode of the fourteenth transistor, and a
second electrode of the sixteenth transistor is connected
to the first input,

a first electrode of the seventeenth transistor is connected
to a gate electrode of the sixteenth transistor, and a gate
electrode and a second electrode of the seventeenth
transistor are connected to a second input,

a gate electrode of the eighteenth transistor is connected
to the third input, a first electrode of the eighteenth
transistor is connected to the second input, and a second
electrode of the eighteenth transistor is connected to the
gate electrode of the sixteenth transistor, and

a first electrode of the thirteenth capacitor is connected to
the gate electrode of the sixteenth transistor, and a
second electrode of the thirteenth capacitor is con-
nected to the first electrode of the sixteenth transistor.
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22. The data driver as claimed in claim 16, wherein:

the input circuit includes a thirteenth capacitor and six-
teenth, seventeenth, and eighteenth transistors,

a first electrode of the sixteenth transistor is connected to
a gate electrode of the fourteenth transistor, and a
second electrode of the sixteenth transistor is connected
to the first input,

a first electrode of the seventeenth transistor is connected
to a gate electrode of the sixteenth transistor, a second
electrode of the seventeenth transistor is connected to
the fourth power supply, and a gate electrode of the
seventeenth transistor is connected to a second input,

a gate electrode of the eighteenth transistor is connected
to the third input, a first electrode of the eighteenth
transistor is connected to the second input, and a second
electrode of the eighteenth transistor is connected to the
gate electrode of the sixteenth transistor, and

a first electrode of the thirteenth capacitor is connected to
the gate electrode of the sixteenth transistor, and a
second electrode of the thirteenth capacitor is con-
nected to the first electrode of the sixteenth transistor.

23. The data driver as claimed in claim 5, wherein:

the number of sampling latches is three times the number
of shift registers, and

the number of holding latches is three times the number
of the shift registers.

24. The data driver as claimed in claim 23, wherein the

sampling latches include:

red sampling latches configured to store red data,

green sampling latches configured to store green data, and
blue sampling latches configured to store blue data.

25, The data driver as claimed in claim 24, wherein:

one red sampling latch, one green sampling latch, and one
blue sampling latch are configured as one group, and

a same sampling signal and a same conversion signal are
provided to each of the red, green, and blue sampling
latches of the one group.

26. The data driver as claimed in claim 24, wherein:

the holding latches include red holding latches configured
to receive the red data from the red sampling latches,

the holding latches include green holding latches config-
ured to receive the green data from the green sampling
latches, and

the holding latches include blue holding latches config-
ured to receive the blue data from the blue sampling
latches.

27. An Organic Light Emitting Diodes Display driven in

a digital manner, comprising:

a scan driver for sequentially providing a scan signal to
scan lines;

a data driver for providing a first data signal or a second
data signal to data lines; and

pixels being selected in response to the scan signal, for
receiving the first data signal or the second data signal
to control emission or non-emission of light,
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wherein the data driver includes: corresponding to the sampling pulse and the conversion
a shift register circuit including shift registers formed of signal; and
PMOS transistors in order to sequentially supply a a holding latch circuit including holding latches for

sampling pulse;

a conversion circuit including conversion circuits formed
of PMOS transistors for receiving the sampling pulse in
order to sequentially generate a conversion signal;

a sampling latch circuit including sampling latches
formed of PMOS transistors in order to provide data Kook ok k@

receiving the data stored in the sampling latches in
order to provide the first data signal or the second signal
to the data lines.
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