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A data driving circuit including n channels, where n is an
integer, the data driving circuit including a shift register unit
receiving data during a first input period and a second input
period, the shift register unit shifting and outputting the
received data, a first latch unit receiving the data input

(21) Appl. No. 11/717,038 during the first input period from the shift register unit, and
. simultaneously or substantially simultaneously outputting
(22) Filed: Mar. 13, 2007 the data corresponding to the first input period, and a second
latch unit receiving the data input during the second input
(30) Foreign Application Priority Data period from the shift register unit, and simultaneously or
substantially simultaneously outputting the data correspond-
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DATA DRIVER AND ORGANIC LIGHT
EMITTING DISPLAY USING THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Thepresent invention relates to a data driver and an
organic light emitting display using the same. More particu-
larly, the present invention relates to a shift register and/or
a data driver including only p-type transistors, e.g., PMOS
transistors, and an organic light emitting display using the
same.

[0003] 2. Description of the Related Art

[0004] Various types of flat panel displays have been
developed. Such flat panel displays may be advantageous
over cathode ray tube (CRT) displays. For example, flat
panel displays may be manufactured to be lighter, thinner
and to have lower volume than CRTs. Examples of flat panel
display devices include liquid crystal displays (LCDs), field
emission displays, plasma display panels (PDPs) and light
emitting displays. Further, e.g., organic light emitting dis-
plays are one type of light emitting displays.

[0005] Organic light emitting displays may display an
image using an organic light emitting diode (OLED), which
generates light by recombining electrons and holes. Organic
light emitting displays may have advantages such as rela-
tively low power consumption and/or relatively fast
response speeds.

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

[0007] The data driver may allow a predetermined image
to be displayed in the pixels by supplying data signals
corresponding to data during every horizontal period. The
scan driver may select pixels to which data signals are
supplied, by sequentially supplying scan signals during
every horizontal period.

[0008] As organic light emitting display panels become
larger and larger, it may be advantageous to mount the data
driver on the panel in order to reduce a size, a weight and a
manufacturing expense of the organic light emitting display.
However, it is difficult for a conventional data driver con-
figured of both PMOS transistors and NMOS transistors to
be mounted on the panel. Therefore, a data driver, which is
mountable on the panel and/or is configured of PMOS
transistors, i.e., only PMOS transistors is desired.

SUMMARY OF THE INVENTION

[0009] The present invention is therefore directed to a data
driver, and a display including such a shift register and/or
data driver, which substantially overcome one or more of the
problems due to limitations and disadvantages of the related
art.

[0010] It is therefore a feature of an embodiment of the
present invention to provide a shift register and a data driver
configured of PMOS type transistors, and an organic light
emitting display using the same.

[0011] At least one of the above and other features and
advantages of the present invention may be realized by
providing a data driving circuit including n channels, where
n is an integer, the data driving circuit including a shift
register unit receiving data during a first input period and a
second input period, the shift register unit shifting and
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outputting the received data, a first latch unit receiving the
data input during the first input period from the shift register
unit, and simultaneously or substantially simultaneously
outputting the data corresponding to the first input period,
and a second latch unit receiving the data input during the
second input period from the shift register unit, and simul-
taneously or substantially simultaneously outputting the data
corresponding to the second input period.

[0012] The shift register unit may include 2 shift registers
connected in series. The first shift register may receives a
data signal, and the second to the 2n shift registers may
receive an output signal of a previous shift register.

[0013] Among the plurality of 2n shift registers, odd
numbered ones of the shift registers receive a first clock
signal through a first clock terminal thereof and receive a
second clock signal through a second clock terminal thereof,
and even numbered ones of the registers receive the second
clock signal through a first clock terminal thereof and
receive the first clock signal through a second clock terminal
thereof.

[0014] Each of the 2n shift registers may include a first
transistor receiving the data at a first electrode thereof and
having a gate connected to a first clock terminal, a second
transistor connected between a second clock terminal and an
output terminal and having a gate connected with a second
electrode of the first transistor, a third transistor and a fourth
transistor connected between the first clock terminal and a
second power source, a first electrode of the third transistor
being connected to a first electrode of the fourth transistor,
a gate of the fourth transistor being connected to the second
terminal of the first transistor, and a gate electrode of the
third transistor being connected to the first clock terminal, a
fifth transistor connected between a first power source and
an output terminal out and having a gate connected to the
first electrodes of the third and fourth transistors, and a
capacitor connected between the gate and the output termi-
nal.

[0015] The data may be an externally supplied data signal
or an output of a previous one of the shift registers. Each of
the first, second, third, fourth and fifth transistors are p-type
transistors. The first latch unit and the second latch unit may
each include n latches and receive, as input signals thereto,
respective outputs of odd numbered ones of the 2 shift
registers of the shift register unit.

[0016] Each of the latches may include a transfer unit for
storing and then outputting an input signal input thereto, an
inversion unit for storing and inversing the input signal input
to the transfer unit and outputting the inversed input signal,
and a buffer unit, including a pull-up transistor and a
pull-down transistor, for selecting a signal output from at
least one of the transfer unit and the inversion unit and
outputting the selected signal.

[0017] Each of the latches may include a first transistor
receiving the respective input signal at a first electrode
thereof, the first transistor including a gate connected to a
first clock terminal, a second transistor connected between a
first power source and a first node and having a gate
connected with the first clock terminal, a third transistor
connected between a second clock terminal and the first
node and having a gate connected with a second electrode of
the first transistor, a fourth transistor connected between a
second power source and a third node and having a gate
connected with the first clock terminal, a fifth transistor
connected between the first clock terminal and the third node
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and having a gate connected with the second electrode of the
first transistor, a sixth transistor connected between the
second clock terminal and a second node and having a gate
connected with the third node, a seventh transistor con-
nected between the second power source and an output
terminal and having a gate connected with the first node, and
an eighth transistor connected between the first power
source and the output terminal and having a gate connected
with the second node.

[0018] Each of the first, second, third, fourth, fifth, sixth,
seventh, eighth and ninth transistors may be a p-type tran-
sistor. Each of the latches may further include a first capaci-
tor connected between the second electrode of the first
transistor and the first node, and a third capacitor connected
between the second node and the third node.

[0019] Each of the latches may further include a second
capacitor connected between the first node and the second
power source, and a third capacitor connected between the
second node and the second power source. Each latch
provided in the first latch unit may receive a first enable
signal and a second enable signal, and each latch provided
in the second latch unit receives a third enable signal and a
fourth enable signal.

[0020] The first enable signal and the second enable signal
may sustain a low level and a high level, respectively, during
all or substantially all of the first input period, and may
sustain a high level and a low level, respectively, during all
or substantially all of the second input period. The first latch
unit may simultaneously or substantially simultaneously
output the data corresponding to the first input period during
the second input period when the first enable signal and the
second enable signal are at a high level and a low level,
respectively. The third enable signal and the fourth enable
signal may sustain a low level and a high level, respectively,
during all or substantially all of the second input period, and
may sustain a high level and a low level, respectively, during
all or substantially all of a third input period.

[0021] The second latch unit may simultaneously or sub-
stantially simultaneously output the data corresponding to
the second input period during the third input period when
the third enable signal and the fourth enable signal are at a
high level and a low level, respectively. During the first
period, the first enable signal may be at the low level only
for a period when a first data of the data input during the first
input period is output by the 2r-1 shift register of the 2x shift
registers, and during the second period, the third enable
signal may be at the low level only for a period when a first
data of the data input during the second input period is
output by the 2r-1 shift register of the 2» shift registers.
[0022] The second enable signal and the fourth enable
signal may maintain a low level at different periods in time.
The shift register unit may include a first shift register unit
for outputting first sampling pulses corresponding to the data
received during the first input period based on a first clock
signal, a second clock signal and a first start pulse, and a
second shift register unit for outputting second sampling
pulses corresponding to the data received during the second
input period based on a third clock signal, a fourth clock
signal and a second start pulse, and wherein the first latch
unit may simultaneously or substantially simultaneously
outputs data corresponding to the first input period in
accordance with a first enable signal and the first sampling
pulses from the first shift register unit, and the second latch
unit may simultaneously or substantially simultaneously
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output data corresponding to the second input period in
accordance with a second enable signal and the second
sampling pulses from the second shift register unit.

[0023] The first shift register may include n shift registers
connected in series, a first shift register thereof receiving
each first start pulse and the second to the nth shift registers
receiving the respective sampling pulse of a previous one of
the shift registers, and the second shift register may include
n shift registers connected in series, a fist shift register
thereof may receive each second start pulse, and the second
to the nth shift registers may receive the respective sampling
pulse of a previous one of the shift registers.

[0024] The first latch unit may include a plurality of
latches and each of the latches outputs data input during the
first input period in accordance with the first sampling pulses
and the first enable signal, and the second latch unit may
include a plurality of latches and each of the latches outputs
data input during the second input period in accordance with
the second sampling pulses and the second enable signal.
[0025] At least one of the above and other features and
advantages of the present invention may be realized by
providing an organic light emitting display including a scan
driver for sequentially supplying scan signals to scan lines,
a data driver for supplying a first data signal or a second data
signal to respective data lines, and pixels selected when the
scan signals are supplied and controlled to emit or not emit
light based on whether the first data signal or the second data
signal is respectively supplied thereto, wherein the data
driver may include a shift register unit receiving data during
a first input period and a second input period, the shift
register unit shifting and outputting the received data, a first
latch unit receiving the data input during the first input
period from the shift register unit, and simultaneously or
substantially simultaneously outputting the data correspond-
ing to the first input period, and a second latch unit receiving
the data input during the second input period from the shift
register unit, and simultaneously or substantially simulta-
neously outputting the data corresponding to the second
input period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] 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:

[0027] FIG. 1 illustrates a circuit diagram of an exemplary
organic light emitting display employing one or more
aspects of the present invention;

[0028] FIG. 2 illustrates a diagram of one exemplary
frame of an organic light emitting display employing one or
more aspects of the present invention;

[0029] FIG. 3 illustrates a circuit diagram of an exemplary
pixel employable by the organic light emitting display
shown in FIG. 1;

[0030] FIG. 4 illustrates a block diagram of a first exem-
plary embodiment of a data driving circuit employing one or
more aspects of the present invention;

[0031] FIG. 5 illustrates an exemplary waveform diagram
of signals employable by a first exemplary method for
driving the data driving circuit shown in FIG. 4,

[0032] FIG. 6 illustrates a circuit diagram of an exemplary
embodiment of a shift register employable by a shift register
unit of the data driving circuit shown in FIG. 4;
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[0033] FIG. 7 illustrates a circuit diagram of an exemplary
embodiment of a latch employable by a first latch unit and
a second latch unit of the data driving circuit shown in FIG.
4;

[0034] FIG. 8 illustrates an exemplary waveform diagram
of signals employable for driving the exemplary latch shown
in FIG. 7,

[0035] FIG. 9illustrates an exemplary waveform diagram
of signals employable by a second exemplary method for
driving the data driving circuit shown in FIG. 4;

[0036] FIG. 10 illustrates a block diagram of a second
exemplary embodiment of a data driving circuit employing
one or more aspects of the present invention;

[0037] FIG. 11 illustrates an exemplary waveform dia-
gram of signals employable by a first exemplary method for
driving the data driving circuit shown in FIG. 10; and
[0038] FIG. 12 illustrates a block diagram of a third
exemplary embodiment of a data driving circuit employing
one or more aspects of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0039] Korean Patent Application No. 10-2006-0023691,
filed on Mar. 14, 2006, in the Korean Intellectual Property
Office, and entitled: “Data Driver and Organic Light Emit-
ting Display Using the Same,” 1s incorporated by reference
herein in its entirety.

[0040] 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.

[0041] In the figures, the dimensions of layers and regions
may be exaggerated for clarity of illustration. It will also be
understood that when a layer or element is referred to as
being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also
be present. Further, it will be understood that when a layer
is referred to as being “under” another layer, it can be
directly under, and one or more intervening layers may also
be present. In addition, it will also be understood that when
a layer is referred to as being “between” two layers, it can
be the only layer between the two layers, or one or more
intervening layers may also be present. Like reference
numerals refer to like elements throughout the specification.
[0042] Hereinafter, exemplary embodiments employing
one or more aspects of the present invention, which can be
easily carried out by those skilled in the art, will be described
below with reference to the accompanying FIGS. 1 through
13.

[0043] FIG. 1 illustrates a circuit diagram of an exemplary
organic light emitting display employing one or more
aspects of the present invention.

[0044] Referring to FIG. 1, an organic light emitting
display according to an embodiment of the present invention
may include a pixel unit 30, a scan driver 10, a data driver
20 and a timing controller 50. The pixel unit 30 may include
a plurality of pixels 40 connected with scan lines S1 to Sn
and data lines D1 to Dm. The scan driver 10 may drive the
scan lines S1 to Sn.
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[0045] The data driver 10 may drive the data lines D1 to
Dm. The timing controller 50 may control the scan driver 10
and the data driver 20.

[0046] The timing controller 50 may generate a data
driving control signal DCS and a scan driving control signal
SCS in accordance with externally supplied synchronizing
signals. The data driving control signal DCS generated in the
timing controller 50 may be supplied to the data driver 20,
and the scan driving control signal SCS may be supplied to
the scan driver 10. The timing controller 50 may also supply
data DATA to the data driver 20 in accordance with exter-
nally supplied data.

[0047] The data driver 20 may supply data signals to data
lines D1 to Dm during each subframe of a frame. The data
signals may include a first data signal for enabling the pixels
40 to emit light and a second data signal with which the
pixels 40 cannot emit light. In other words, the data driver
20 may supply the first data signal or the second data signal
to the data lines D1 to Dm to control whether or not the
pixels 40 may emit light during each subframe.

[0048] The scan driver 10 may sequentially supply scan
signals to the scan lines S1 to Sn during each subframe.
More particularly, if the scan signals are sequentially sup-
plied to the scan lines S1 to Sn, the pixels 40 may be
sequentially selected per line, and the selected ones of the
pixels 40 may receive the first data signal or the second
signal supplied from the data lines D1 to Dm.

[0049] The pixel unit 30 may be supplied with a first
power source voltage VDD and a second power source
voltage VSS, and the pixel unit 30 may supply the first
power source voltage VDD and the second power source
voltage VSS to each of the pixels 40. The first power source
voltage VDD and the second power source voltage VSS may
be supplied by externally supplied power sources (not
shown).

[0050] When a combination of the scan signals, the data
signals, i.e., the first data signal or the second data signal, the
first power source voltage VDD and/or the second power
source voltage VSS is supplied to each of the pixels 40
during a subframe, each of the pixels may or may not emit
light during the subframe based on, e.g., whether the first
data signal or the second data signal was supplied thereto
during the subframe.

[0051] FIG. 2 illustrates a diagram of one exemplary
frame 1F of an organic light emitting display employing one
or more aspects of the present invention.

[0052] More particularly, FIG. 2 illustrates the frame 1F
divided into eight frames. However, the present invention is
not limited thereto. Referring to FIG. 2, an organic light
emitting display according to an embodiment of the present
invention may be driven by dividing one frame 1F into a
plurality of subframes SF1 to SF8. Each of the subframes
SF1 to SF8 may be driven by dividing each of the subframes
SF1 to SF8 into a scan period and an emitting period.
[0053] During the scan period of a subframe, the scan
signals may be sequentially supplied to the scan lines S1 to
Sn. During the scan period the data signals may be supplied
to the data lines D1 to Dm to be synchronized with the scan
signals. That is, during the scan period the pixels to be,
turned on may be selected by the corresponding data signals.
[0054] During the emitting period, the pixels 40 may or
may not emit light based on the data signals supplied during
the scan period. The scan period may be set to be identical,
e.g., same amount of time, for each of the subframes SF1 to
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SF8. The emitting period may be set to be different, e.g.,
different amounts of time, for each of the subframes SF1 to
SF8. For example, the duration of the emitting period may
increase by aratio of 2" (n=0, 1, 2, 3, 4, 5, 6, 7) from the first
subframe SF1 to eighth subframe SF8. That is, in embodi-
ments of the present invention, the pixels 40 may display an
image of a predetermined gray scale by emitting or non-
emitting light during each of the subframes SF1 to SF8
included in one frame 1F.

[0055] In embodiments of the present invention, each of
the subframes SF1 to SF8 included in one frame 1F, e.g., the
emitting period of each of the subframes SF1 to SF8, may
be changed in various ways. For example, a reset period may
be included in each of the respective subframes SF1 to SFS8.
[0056] FIG. 3 illustrates a circuit diagram of an exemplary
pixel 40 employable by the organic light emitting display
shown in FIG. 1. For purposes of description, the exemplary
pixel 40 is illustrated in FIG. 3 and described below as
connected with the n scan line Sn and the m™ data line Dm.
However, one, some or all of the pixels 40 of an organic light
emitting display may have one, some or all of the features
described below with regard to the exemplary pixel 40.
[0057] Referring to FIG. 3, the pixel 40 employing one or
more aspects of the invention may include a pixel circuit 42.
The pixel circuit 42 may be connected with an organic light
emitting diode OLED, the mth data line Dm and the nth scan
line Sn to control whether or not the organic light emitting
diode OLED emits light.

[0058] An anode electrode of the organic light emitting
diode OLED may be connected with the pixel circuit 42, and
a cathode electrode of the organic light emitting diode
OLED may be connected to the second power source
voltage VSS. Such an organic light emitting diode OLED
may or may not emit light during each of the subframes SF1
to SF8 based on currents supplied thereto from the pixel
circuit 42. When the scan signals are supplied to the scan
line Sn, the pixel circuit 42 may control whether or not the
organic light emitting diode OLED emits light based on the
data signals supplied to the data line Dm.

[0059] In embodiments of the invention, the pixel circuit
42 may include a first transistor M1, a second transistor M2
and a capacitor C. A first electrode of the first transistor M1
may be connected to the mth data line, a gate electrode of the
first transistor M1 may be connected to the nth scan line, and
a second electrode of the first transistor M1 may be con-
nected to a first electrode of the capacitor C and a gate
electrode of the second transistor M2. Meanwhile, the first
electrode of the first transistor M1 may be set to be either a
source electrode or a drain electrode thereof, and the second
electrode of the first transistor M2 may be set to be the other
of the source electrode and the drain electrode, i.€., set to be
different from the first electrode thereof. For example, if the
first electrode is set to be the source electrode, the second
electrode may be set to be the drain electrode of the first
transistor M1.

[0060] A second electrode of the capacitor C may be
connected to a first electrode of the second transistor M2,
and the second electrode of the capacitor C and the first
electrode of the second transistor M2 may be connected to
the first power source voltage VDD. A second electrode of
the second transistor M2 may be connected to the organic
light emitting diode OLED.

[0061] When the scan signals are supplied to the scan line
during the scan period of each of the subframes SF1 to SF8,
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the first transistor M1 may be turned on to supply the data
signals supplied to the data line Dm to the capacitor C. The
second transistor M2 may control whether or not the organic
light emitting diode OLED emits light based on a voltage
stored in the storage capacitor C. For example, when the
voltage corresponding to the first data signal is charged in
the storage capacitor C, the second transistor M2 may supply
a predetermined current so that the organic light emitting
diode OLED may emit light. When a voltage corresponding
to the second data signal is charged in the storage capacitor
C, the second transistor M2 may supply a current, e.g., little
or no current, such that the organic light emitting diode
OLED may not emit light.

[0062] FIG. 4 illustrates a block diagram of a first exem-
plary embodiment of a data driving circuit employing one or
more aspects of the present invention, and FIG. 5 illustrates
an exemplary waveform diagram of signals employable by
a first exemplary method for driving the data driving circuit
shown in FIG. 4. For purposes of description, it is assumed
that the data driving circuit illustrated in FIG. 4 includes n
channels.

[0063] Referring to FIG. 4, a data driving circuit according
to an embodiment of the present invention may include a
shift register 80, a first latch unit 90 and a second latch unit
100. The shift register 80 may receive data via an input
terminal (in) thereof, and may shift the input data to an
output terminal (out) thereof. The first latch unit 90 may
simultaneously or substantially simultaneously output data
corresponding to data input during a first input period from
the shift register. The second latch unit 100 may simulta-
neously output data corresponding to a second input period
input from the shift register.

[0064] The shift register 80 may include 2# shift registers
S/R1 to S/R2r connected in series. A first shift register S/R1
may receive a data signal, and the second to the 2nth shift
registers S/R2 to S/R2» may receive an output signal of a
previous one of the shift registers S/R1 to S/R2x-1.

[0065] Each of the shift registers S/R1 to S/R2z may
receive a first clock signal CLK and a second clock signal
/CLK. In embodiments of the invention, odd numbered ones
S/R1, S/R3, ... S/Rn-1 of the shift registers S/R1 to S/R2n
may receive a first clock signal CLK through a first clock
terminal clk and may receive a second clock signal /CLK
through a second clock terminal /clk, and even numbered
ones S/R2, S/R4, S/R2xn of the registers S/R1 to S/R2r may
receive a second clock signal /CLK through a first clock
terminal clk and receive a first clock signal CLK through a
second clock terminal /clk.

[0066] FIG. 6 illustrates a circuit diagram of an exemplary
embodiment of a shift register employable by a shift register
unit of the data driving circuit shown in FIG. 4.

[0067] Referring to FIG. 6, the exemplary shift register
S/R according to an embodiment of the present invention
may include a first transistor M1, a second transistor M2, a
third transistor M3, a fourth transistor M4, a fifth transistor
M5 and a capacitor C1. The exemplary shift register S/R
may correspond to one, some or all of the shift registers S/R1
to SR2# of the shift register unit 80 shown in FIG. 4.

[0068] A first electrode of the first transistor M1 may
receive an input signal, e.g., a data signal or an output of a
previous one of the shift registers S/R1 to S/R2x-1. A gate
electrode of the first transistor M1 may be connected with a
first clock terminal clk of the shift register S/R, and may
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receive the first clock signal CLK. A second terminal of the
first transistor may be connected to a first node N1.

[0069] A first electrode of the capacitor C1 may be con-
nected to the first node N1. A second electrode of the
capacitor C1 may be connected to an output terminal (out)
of the shift register S/R.

[0070] A first electrode of the second transistor M2 may be
connected to a second clock terminal /clk of the shift register
S/R, and may receive the second clock signal /CLK. A gate
electrode of the second transistor M2 may be connected to
the first node N1. A second electrode of the second transistor
M2 may be connected to the second terminal of the capacitor
C1 and the output terminal (out) of the shift register S/R.
[0071] A first electrode of the third transistor M3 may be
connected to a second node N2 of the shift register S/R. A
second electrode of the third transistor M3 may be con-
nected to the second power source voltage VSS. A gate
electrode of the third transistor M3 may be connected to the
first clock terminal clk of the shift register /R, and may
receive the first clock signal CLK.

[0072] A first electrode of the fourth transistor M4 may be
connected to the first clock terminal clk, and may receive the
first clock signal CLK. A second electrode of the fourth
transistor M4 may be connected to the second node N2. A
gate electrode of the fourth transistor M4 may be connected
to the first node N1.

[0073] A gate electrode of the fifth transistor M5 may be
connected to the second node N2. A first electrode of the fifth
transistor M5 may be connected to the first power source
voltage VDD. A second electrode of the fifth transistor M5
may be connected to the output terminal (out) of the shift
register S/R.

[0074] In embodiments of the invention, the first transistor
M1 to the fifth transistor M5 may be PMOS. The first power
source voltage VDD may be set to be a higher voltage than
the second power source voltage VSS. In embodiments of
the invention, the second power source VSS may be a
ground voltage GND.

[0075] The first electrode of the first transistor M1 may
receive an input signal, e.g., a data signal or an output signal
of a previous shift register S/R. The first transistor M1 may
be turned on or turned off in accordance with a state of the
first clock signal CLK or the second clock signal /CLK
supplied to the first clock terminal clk thereof.

[0076] The second transistor M2 may be turned on or
turned off in accordance with a voltage applied to the first
node N1. The third transistor M3 may be turned on or turned
off in accordance with a state of the first clock signal CLK
or the second clock signal CLK supplied to the first clock
terminal clk thereof.

[0077] The fourth transistor M4 may be turned on or
turned off in accordance with the voltage applied to the first
node N1. The fifth transistor M5 may be turned on or turned
off in accordance with the voltage applied to the second node
N2. When the first transistor M1 is turned on, the capacitor
C1 may be charged with a voltage corresponding to the input
signal applied to the first node N1.

[0078] Exemplary operation of the shift register will be
described below.

[0079] For description purposes, the exemplary operation
will be described assuming that the shift register S/R shown
in FIG. 6 is the first shift register S/R1 of the plurality of
shift registers S/R1 to S/R2x.
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[0080] Referring to FIG. 5, during the first input period,
the first clock signal CLK may be at a low level while the
second clock signal /CLK is at a high level. It will be
assumed that a first data signal (al) input during the first
input period has a low level. Under such circumstances, i.e.,
the first cock signal CLK at a low level, the second clock
signal /CLK at a high level and the input signal at a low level
(the first data signal (al) input during a first input period is
at low level), the first transistor M1 and the third transistor
M3 receiving the first clock signal CLK of a low level may
be turned on. If the first transistor M1 is turned on, the input
signal may be supplied to the first node N1. In this case, the
second transistor M2 and the fourth transistor M4 may be
turned on.

[0081] If the fourth transistor M4 is turned on, the first
clock signal CLK of a low level may be supplied to the
second node N2. Also, if the third transistor M3 is turned on,
the second power source voltage VSS may be supplied to the
second node N2. In this case, the fifth transistor M5 may be
turned on and the first power source voltage VDD may be
supplied to the output terminal (out). Meanwhile, if the
second transistor M2 is turned on, the second clock signal
/CLK of a high level may be supplied to the output terminal
(out).

[0082] At this time, the capacitor C1 may be charged with
a voltage corresponding to the difference between the first
node N1 and the output terminal (out). For example, the
capacitor C1 may be charged with the voltage corresponding
to the difference between a low voltage of the input signal
and the first power source voltage VDD.

[0083] Thereafter, as shown in FIG. 5, the first clock signal
CLK and the second clock signal /CLK may be controlled to
have a high level and a low level, respectively. As a result
of the first clock signal CLK having the high level, the first
transistor M1 and the third transistor M3 may be turned off,
and a path of the input signal to the first node N1 may be
stopped. At this time, the first node N1 may be set to a low
level in accordance with the voltage charged in the capacitor
C1. Then, the second transistor M2 may be turned on and
thereby, a voltage of the output terminal (out) may fall to the
voltage of the low level of the second clock signal /CLK.
That is, as shown in FIG. 5, the data signal (al), i.e., the
input signal, which may have been stored in the capacitor C1
may be output as a first shift register output signal S[1].
[0084] Meanwhile, if the first node N1 is set to be a low
level, the fourth transistor M4 may be turned on. If the fourth
transistor M4 is turned on, the first clock signal CLK of a
high level may be supplied to the second node N2 and the
fifth transistor M5 may be turned off.

[0085] Thereafter, the second clock signal /CLK and the
first clock signal CLK may be changed to have a high level
and a low level, respectively. At this time, the first transistor
M1 and the third transistor M3 receiving the first clock
signal CLK of a low level may be turned on. If the third
transistor M3 is turned on, the second power source voltage
VSS may be supplied to the second node N2 and may turn
on the fifth transistor M5, and the first power source voltage
VDD may be supplied to the output terminal (out) accord-
ingly.

[0086] If the first transistor M1 is turned on in a state
where the input signal having a low level voltage is not
being supplied, i.¢., a voltage at the input terminal (in) of the
shift register S/R1 may be at a high voltage level, and a
voltage of a high level may be supplied to the first node N1.
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In such a state, the capacitor C1 may not charged with a
voltage. Accordingly, even though the phase of the next
clock signals CLK1 and CLK2 is inversed such that the first
transistor M1 may be on in response to the first clock signal
CLK having a low level, the second transistor M2 and the
fourth transistor M4 may sustain a turned-off state, and the
shift register S/R1 may sustain an output of a high state
accordingly.

[0087] In embodiments of the invention, a gap or time
delay may be generated between respective output pulses of
subsequently operated ones of the shift registers S/R1 to
S/R2# in accordance with time periods during which the first
and second clock signals CLK, /CLK overlap at a high level,
e.g. periods during which both the first and second clock
signal CLK, /CLK are at a high level state.

[0088] In some embodiments of the invention, when the
first clock signal CLK is at low level and the second clock
signal /CLK is at a high level, odd numbered ones S/R1,
S/R3, . .. S/Ro-1, etc., of the shift registers S/R to S/R2n
shown in FIG. 5 may output a high level as a precharge
interval, and when the first clock signal CLK is a high level
and the second clock signal /CLK is a low level, the odd
numbered ones S/R1, S/R3, . . . S/Rn-1, etc., of the shift
registers S/R to S/R2xr may perform an operation to output
a waveform identical to that of the input signal input and
stored during the previous interval.

[0089] Also, when the second clock signal /CLK is at a
low level and the first clock signal CLK is at a high level,
even numbered ones S/R2, S/R4, . . . S/R2n of the shift
registers S/R to S/R2r may output a high level as a pre-
charge interval, and when the second clock signal /CLK is
at ahigh level and the first clock signal CLK is at a low level,
the even numbered ones S/R2, S/R4, . . . S/R2n of the shift
registers S/R to S/R2r may perform an operation to output
a waveform identical to that of the input signal input and
stored during the previous interval.

[0090] In some embodiments of the invention, when the
first clock signal CLK and the second clock signal /CLK
overlap at a high level, a gap or time delay may be generated
between respective output pulses of subsequently operated
ones of the shift registers S/R1 to S/R2r in accordance with
the time period during which the first and second clock
signals CLK, /CLK overlap at a high level, e.g. the period
during which both the first and second clock signal CLK,
/CLK are at a high level state.

[0091] The first shift register output signal S[1] will be
described below with reference to FIG. 5, as an exemplary
shift register output signal. Referring to FIG. 5, when a first
data signal (al) is input, the data signal (al) may be output
during an interval in which the second clock signal /CLK
may be at a low level and the first clock signal CLK may be
at a high level. A high level may be output during a
precharge interval in which the second clock signal /CLK is
at ahigh level and the first clock signal CLK is at a low level.
Also, a high level may be output during an interval in which
the first and the second clock signals overlap at a high level.
[0092] Thereafter, as shown in FIG. 5, in the case that the
first data signal to the nth data signals (al to an) are input,
the data signals (al to an) may be output at a predetermined
interval.

[0093] More particularly, e.g., with regard to the second
shift register S/R2, which is an even numbered shift register
and may receive an output signal of the first shift register
S/RI, when a first data signal (al) is input from the first shift
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register S/R1, the first data signal (al) may be output during
the interval in which the first clock signal CLK is at a low
level and the second clock signal /CLK is at a high level, and
a high level may be output as a precharge interval during the
interval in which the first clock signal CLK is at a high level
and the second clock signal /CLK is at a low level. Also, a
high level may be output during the interval in which the
first and the second clock signals CLK, /CLK are overlapped
at a high level. Thereafter, in the case that the second data
signal a2 to the nth data signal (an) are input, the second to
nth data signals (a2 to an) may be output at a predetermined
interval, as shown in FIG. 5. More particularly, as shown in
FIG. 5, with regard to the second shift register S/R2, the
second shift register S/R2 may output the first to n-1 data
signals (al to an-1) during the first input period and may
output the nth data signal (an) during the second input
period.

[0094] The exemplary operations described above with
regard to the first and second shift register S/R1, S/R2 may
be performed in the rest of the odd numbered registers S/R3
to S/R2x-1 and the even numbered registers S/R4 to S/R2n,
and the respective exemplary waveforms shown in FIG. §
may be output.

[0095] Insomeembodiments of the invention, as shown in
FIG. 5, the data signals (al to an) for the n channels may be
input during the first input period, and the data signals (bl
to bn) for the n channels may be input during the second
input period. At least some of the input data signals (al to
an) may be output during the first input period, and at least
some of the input data signals (b1 to bn) may be input during
the second input period.

[0096] Referring to FIG. 4, the first latch unit 90 and the
second latch unit 100 may each include n latches Latch 1_1
to Latch 1_», Latch 2_1 to Latch 2_n, respectively. The
first latch unit 90 and the second latch unit 100 may receive,
as inputs, the shift register outputs S[1] to S[2r-1] of odd
numbered ones S/R1, S/R3, . . . S/R2r-1 of the shift registers
S/R1 to S/R2#x of the shift register 80.

[0097] The first latch unit 90 may simultaneously and/or
substantially simultaneously output the data (al to an)
corresponding to the first input period input from the shift
register unit 80, and the second latch unit 100 may simul-
taneously and/or substantially simultaneously output the
data (b1 to bn) corresponding to the second input period
input from shift register unit 80.

[0098] More particularly, as shown in FIG. 5, in the data
driving circuit shown in FIG. 4, the data (al to an) corre-
sponding to the first input period may be simultaneously
and/or substantially simultaneously output through the first
latch unit 90 and then, the data (b1 to bn) corresponding to
the second input period may be simultaneously and/or
substantially simultaneously output through the second latch
unit 100.

[0099] More particularly, in some embodiments of the
invention, the first latch Latch 1_1 of the n latches Latch 1_1
to Latch 1_» of the first latch unit 90 may employ the first
shift register output S[1] of the first shift register S/R1 as an
input, the second latch Latch 1_2 may employ the third shift
register output S[3] of the third shift register S/R3 as an
input, and the nth latch Latch 1_» may employ the 27-1 shift
register output S[2x-1] of the 2n-1 shift register S/R2x-1 as
an input.

[0100] Similarly, in some embodiments of the invention,
the first latch Latch 2_1 of the n latches Latch 2_1 to Latch
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2 n of the second latch unit 100 may employ the first shift
register output S[1] of the first shift register S/R1 as an input,
the second latch Latch 2_2 may employ the third shift
register output S[3] of the third shift register S/R3 as an
input, and the nth latch Latch 2__» may employ the 27-1 shift
register output S[2x-1] of the 2r-1 shift register S/R2r-1 as
an input.

[0101] Referring to FIG. 4, in some embodiments of the
invention, the respective n latches Latch 1_1 to Latch 1_»
of the first latch unit 90 may receive a first enable signal EN1
and a second enable signal EN2, and the respective n latches
Latch 2_1 to Latch 2_ #» of the second latch unit 100 may
receive a third enable signal EN3 and a fourth enable signal
EN4.

[0102] In some embodiments of the invention, each of the
latches Latch 1 1 to Latch 1_ » and Latch 2-1 to Latch 2-n
of the first and second latch units 90, 100, respectively, may
employ a same circuit structure as that of the exemplary shift
register S/R illustrated in FIG. 6. More particularly, e.g., in
some embodiments of the invention, each of the latches
Latch1 1toLatch1 »and Latch 2 1 to Latch 2_ » of the
first and second latch units 90, 100, respectively, may
include an input terminal (in), an output terminal (out), a first
enable terminal (en) and a second enable terminal (/en),
where the first and second enable terminals (en, /en) may
correspond to the first and second clock terminals (clk, /clk)
of the exemplary circuit illustrated in FIG. 6. Other exem-
plary embodiments of the latches latches Latch 1_1 to Latch
1_» and Latch 2_1 to Latch 2_ » will be described below.

[0103] Thus, in such cases, the latches Latch 1_1 to Latch
1_» of the first latch unit 90 may receive the first enable
signal EN1 through the first enable terminal (en), which may
correspond to the first clock terminal (clk) of the exemplary
circuit shown in FIG. 4, and the second enable signal EN2
through the second enable terminal (/en), which may cor-
respond to the second clock terminal (/clk) of the exemplary
circuit shown in FIG. 4. In some embodiments of the
invention, the first and second enable signals EN1, EN2 may
be respectively supplied to the first and second enable
terminals (en, /en) of the latches Latch 1_1 to Latch 1_»
irrespective of whether it is an even or odd numbered one of
the latches Latch 1_1 to Latch 1_»n.

[0104] Similarly, in such cases, the latches Latch 2_1 to
Latch2_# of the second latch unit 100 may receive the third
enable signal EN3 through the first enable terminal (en),
which may correspond to the first clock terminal (clk) of the
exemplary circuit shown in FIG. 4, and may receive the
fourth enable signal EN4 through the second enable terminal
(/en), which may correspond to the second clock terminal
(/clk) of the exemplary circuit shown in FIG. 4. In some
embodiments of the invention, the third and fourth enable
signals EN3, EN4 may be respectively supplied to the first
and second enable terminals (en, /en) of the latches Latch
2_1to Latch 2_ n irrespectively of whether it is an even or
odd numbered one of the latches Latch 2_1 to Latch 2_ ».

[0105] Referring to FIG. 5, in some embodiments of the
invention, the first enable signal EN1 and the second enable
signal EN2 may maintain a low level and a high level,
respectively, during all or substantially all of the first input
period during which the data signals (al to an) may be input,
and may maintain a high level and a low level, respectively,
during all or substantially all of the second input period
during which the data signals (b1 to bn) may be input.
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[0106] Referring to FIG. 5, the first latch unit 90 may
simultaneously and/or substantially simultaneously output
the data signals (al to an), input during the first input period,
during the second input period during which the first enable
signal EN1 and the second enable signal EN2 may output at
a high level and a low level, respectively.

[0107] With regard to the third and fourth enable signals
EN3, EN4, the third enable signal EN3 and the fourth enable
signal EN4 may maintain a low level and a high level,
respectively, during all and/or substantially all of the second
input period during which the data signals (b1 to bn) may be
input, and may reversely sustain a high level and a low level,
respectively, during all or substantially all of the third input
period during which the data signals (c1 to cn) may be input.
[0108] Referring to FIG. 5, the second latch unit 100 may
simultaneously and/or substantially simultaneously output
the data (b1 to bn), which may be input during the second
input period, during the third input period when the third
enable signal EN3 and the fourth enable signal EN4 may be
at a high level and a low level, respectively.

[0109] As shown in FIG. 5, in some embodiments of the
invention, the second enable signal EN2 and the fourth
enable signal EN4 may be controlled such that the second
enable signal EN2 and the fourth enable signal EN4 are not
simultaneously at a low level, i.e., a low level portion the
second enable signal EN2 and a low level portion of the
fourth enable signal EN4 do not overlap each other. Accord-
ingly, there may be a gap in time between when the second
enable signal EN2 is at a low level and when the fourth
enable signal EN4 is at a low level.

[0110] FIG. 7 illustrates a circuit diagram of an exemplary
embodiment of a latch 200 employable by the first latch umt
90 and the second latch unit 100 of the data driving circuit
shown in FIG. 4, and FIG. 8 illustrates an exemplary
waveform diagram of signals employable for driving the
exemplary latch shown in FIG. 7. That is, the latch 200 may
be employed for one, some or all of the latches Latch 1_1 to
Latch 1_n, Latch 2_1 to Latch 2_ » of the first and second
latch units 90, 100, respectively.

[0111] Inthe following description of an exemplary opera-
tion of the latch 200, clock signals rather than enable signals
will be described as being input in the latch 200.

[0112] Referring to FIG. 7, the latch 200 according to an
exemplary embodiment of the present invention may include
a transfer unit, an inversion unit, and a buffer unit. The
transfer unit may store an input signal (in) and then output
the input signal (in). The inversion unit may store the input
signal (in) and then, invert it before outputting it. The buffer
unit may include a full-up transistor and a full-down tran-
sistor, may select a signal output from the transfer unit and
the inversion unit, and may output the selected signal.
[0113] More particularly, the latch 200 may include a first
PMOS transistor M1, a second PMOS transistor M2, a third
PMOS transistor M3, a fourth PMOS transistor M4, a fifth
PMOS transistor M5, a sixth PMOS transistor M6, a seventh
PMOS transistor M7, an eighth PMOS transistor M8, a first
capacitor C1, a second capacitor C2, a third capacitor C3 and
a fourth capacitor C4. Although the first through eight
transistors M1 to M8 shown in FIG. 7 are described as being
PMOS transistors, the transistors are not limited to MOS
transistors and may be any p-type transistor.

[0114] The first PMOS transistor M1 may receive an input
signal (in) at a first electrode thereof. A gate electrode of the
first PMOS transistor M1 may be connected to a first clock
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terminal (clk), and a second electrode of the first PMOS
transistor M1 may be connected to a gate electrode of the
fifth PMOS transistor M5, a first electrode of the first
capacitor C1 and a gate electrode of the third PMOS
transistor M3. A second electrode of the first capacitor C1
may be connected to a first node N1.

[0115] A first electrode of the second PMOS transistor M2
may be connected to the first power source voltage VDD and
a second electrode the second PMOS transistor M2 may be
connected to the first node N1. A gate electrode of the second
PMOS ftransistor M2 may be connected to the first clock
terminal (clk). A first electrode of the third PMOS transistor
M3 may be connected to a second clock terminal (/clk) and
a second electrode of the third PMOS transistor M3 may be
connected to the first node N1. A first electrode of the second
capacitor C2 may be connected to the first node N1 and a
second electrode of the second capacitor C2 may be con-
nected to the second power source voltage VSS.

[0116] A first electrode of the fourth PMOS transistor M4
may be connected to a third node N3, a gate electrode of the
fourth PMOS transistor M4 may be connected to the first
clock terminal (clk), and a second electrode of the fourth
transistor M4 may be connected to the second power source
voltage VSS. A first electrode of the fifth PMOS transistor
MS5 may be connected to the first clock terminal (clk), and
a second electrode of the fifth PMOS transistor M5 may be
connected to the third node N3.

[0117] A first electrode of the sixth PMOS transistor M6
may be connected to the second clock terminal (/clk) and a
second electrode of the sixth PMOS transistor M6 may be
connected to a second node N2. A gate electrode of the sixth
PMOS transistor M6 may be connected to the third node N3.
A first terminal of the third capacitor C3 may be connected
to the third node N3 and a second terminal of the third
capacitor C3 may be connected to the second node N2.
[0118] A first electrode of the fourth capacitor C4 may be
connected to the second node N2 and a second electrode of
the fourth capacitor C4 may be connected to the second
power source voltage VSS. A gate electrode of the seventh
PMOS transistor M7 may be connected to the first node N1,
a first electrode of the seventh PMOS transistor M7 may be
connected to an output terminal (out), and a second electrode
of the seventh PMOS transistor M7 may be connected to the
second power source voltage VSS.

[0119] A gate electrode of the eighth PMOS transistor M8
may be connected to the second node N2, a first electrode of
the eighth PMOS transistor M8 may be connected to the
second power source voltage VDD and a second electrode of
the eighth PMOS transistor M8 may be connected to the
output terminal (out).

[0120] The first capacitor C1 may be a data storage
capacitor, and the second, third and fourth capacitors C2, C3
and C4 may be precharge capacitors. In some embodiments
of the invention, the second capacitor C2 and the fourth
capacitor C4 may inherently result from a parasitic capaci-
tance, and thus, the second and fourth capacitors C2, C4 may
be omitted.

[0121] For convenience of explanation, however, the latch
200 as shown in FIG. 7 and including the second and fourth
capacitors C2, C4 will be further described below.

[0122] As described above, in some embodiments of the
invention, the latch 200 may include the transfer unit, the
inversion unit, and the buffer unit. The transfer unit may
store the input signal (in) and then output the input signal
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(in). The transfer unit may include the first, second, third
PMOS transistors M1, M2 and M3 and the first and second
capacitors C1 and C2. The inversion unit may store the input
signal (in) and may inverse the input signal (in) before
outputting it. The inversion unit may include the first, fourth,
fifth and sixth PMOS transistors M1, M4, M5 and Mé and
the third and fourth capacitors C3 and C4. The buffer unit
may select a signal output from the transfer unit and the
inversion unit, and may output the selected signal. The
buffer unit may include the seventh and eight PMOS tran-
sistors M7 and M8. In some embodiments of the invention,
the second power source voltage VSS may be applied as a
separate negative power source, while in some other
embodiments of the invention, the second power source
voltage VSS may correspond to a ground voltage GND.
[0123] Hereinafter, an exemplary operation of the latch
200 including the transfer unit, the inversion unit and the
output unit, will be described with reference to FIGS. 7 and
8.

[0124] Although it is described that the first clock signal
CLK as shown in FIG. 8 may be input through the first clock
terminal (clk) and the second clock signal /CLK is input
through the second clock signal (/clk), with regard to latches
Latch 1_1 to Latch 1_x of the first latch unit 90, the first
enable signal EN1 may be input through the first clock
terminal (cIK) and the second enable signal EN2 may be
input through the second clock terminal (/clk). With regard
to latches Latch 2_1 to Latch 2 » of the second latch unit
100, the third enable signal EN3 may be input through the
first clock terminal (clk) and the fourth enable signal EN4
may be input through the second clock terminal (/clk).
[0125] Referring to FIG. 8, during a first interval Ti for
driving the latch 200, the first clock signal CLK may be at
a low level, the second clock signal /CLK may be at a high
level, and the input signal (in) may be at a low level. Under
such circumstances, the first and second PMOS transistor
M1 and M2 of the transfer unit of the latch 200 may be
turned, and the input signal (in) of a low level may be
transferred to the gate of third PMOS transistor M3 as a
result of the first PMOS transistor M1 being turned on. As
aresult of the low level state of the input signal (in), the third
PMOS transistor M3 may also be turned on.

[0126] Under such circumstances, a voltage correspond-
ing to a difference between the input signal (in) and the
second clock signal /CLK, which may be input through the
first terminal, i.e., source terminal, of the third PMOS
transistor M3, may be stored in the first capacitor C1. Also,
when the second PMOS transistor M2 is turned on, a charge
corresponding to the first power source voltage VDD may be
stored in the second capacitor C2.

[0127] Also, in the transfer unit of the latch 200, when the
first PMOS transistor M1 is turned on, the input signal (in),
which is currently assumed to have a low level, may be
transferred to the gate electrode of the fifth PMOS transistor
M35. Therefore, the fifth PMOS transistor M5 may be turned
on and thus, the low level state of the first clock signal CLK
being supplied to the first terminal of the fifth transistor M5
may be supplied to the third node N3. The fourth PMOS
transistor M4 may also be turned on as a result of low level
state of the first clock signal CLK being supplied to the gate
electrode thereof and thus, the second power source voltage
VSS may be supplied to the third node N3.

[0128] As a result of the low level state of the third node
N3, the sixth PMOS transistor M6 may be turned on and a
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voltage of a high level corresponding to the second clock
signal /CLK being supplied to the first electrode of the sixth
transistor M6 may be supplied to the second node N2. Under
such circumstances, the third capacitor C3 may be charged
with a voltage corresponding to a difference between the
voltage at the second node N2 and the voltage at the third
node N3. That is, the amount charge stored in the third
capacitor C3 may not be based on the voltage of the input
signal (in). The fourth capacitor C4 may be charged with a
high level voltage corresponding to the difference between
the high level voltage of the second clock signal /CLK,
which may be supplied to the first electrode of the sixth
transistor M6, and the second power source voltage VSS.
[0129] Also, since the second capacitor C2 of the transfer
unit of the latch 200 may be stored with the first power
source voltage VDD and the fourth capacitor C4 of the
inversion unit may be stored with the voltage of a high level
via the second clock signal /CLK, the seventh and eighth
PMOS transistor M7, M8 of the buffer unit of the latch 200
may be turned off. Thus, under such circumstances, the
output (out) of latch 200 may be in a high impedance state
and may sustain the output obtained in a previous interval.
[0130] That is, during the first interval T1, the latch 200
may be placed in a high impedance state and may sustain the
output of a previous interval.

[0131] Referring to FIG. 8, during a second interval T2,
the first clock signal CLK may be at a high level, the second
clock signal /CLK may be at a low level, and the input signal
(in) may be at a low level. Under such circumstances, the
first and second PMOS transistors M1 and M2 of the transfer
unit of the latch 200 may be turned off, and the third PMOS
transistor M3 may be turned on as a result of a voltage, i.e.,
low voltage of input signal (in), stored in the first capacitor
C1 during the first interval T1.

[0132] Accordingly, the second clock signal /CLK of a
low level, which may be supplied via the source of third
PMOS transistor M3, may be transferred to the first node N1
and thus, the second capacitor C2 may be charged with the
low level voltage corresponding to the voltage state of the
second clock signal /CLK during the second interval T2.
[0133] Also, in the transfer unit of the latch 200, the first,
fourth and fifth PMOS transistors M1, M4 and M5 may be
turned off, and the sixth PMOS transistor M6 may be turned
on as a result of a voltage previously stored in the third
capacitor C3. Thus, in some embodiments of the invention,
a voltage of a high level corresponding to a high level state
of the second clock signal /CLK during the second interval
T2 may be supplied to the second node N2 and the fourth
capacitor C4 connected to the second node N2 may be
charged with a voltage of a high level.

[0134] Under such circumstances, because the second
capacitor C2 of the transfer unit of the latch 200 may be
charged with a voltage of'a low level and the fourth capacitor
C4 of the inversion unit of the latch 200 may be charged with
a voltage of a high level, the seventh PMOS transistor M7
of the buffer unit of the latch 200 may be turned on and the
eighth PMOS transistor M8 of the buffer unit of the latch
200 may be turned off. Thus, the second power source
voltage VSS of a low level may be output, via the seventh
PMOS transistor M7, to the output terminal (out) of the latch
200.

[0135] That is, as shown in FIG. 8, during the second
interval T2 the latch 200 may be in a state so as to output a
signal of a low level.
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[0136] Referring to FIG. 8, during a third interval T3, the
first clock signal CLK may be at a low level, the second
clock signal /CLK may be at a high level, and the input
signal (in) may be at a high level. Under such circumstances,
the first and second PMOS transistors M1 and M2 of the
transfer unit of the latch 200 may be turned on, and the input
signal (in) of a high level may be transferred to the gate
electrode of the third PMOS transistor M3 via the first
PMOS transistor M1 being in an on state. Thus, the third
PMOS transistor M3 may be turned off.

[0137] Under such circumstances, the first capacitor C1
may be charged with a voltage corresponding to a difference
between the input signal (in) and the first power source
voltage VDD, which may be supplied through a source
electrode, e.g., the first electrode, of the second PMOS
transistor M2. Also, as a result of the second PMOS tran-
sistor M2 being turned on, the second capacitor C2 may be
charged with the first power source voltage VDD.

[0138] Also, in the transfer unit of the latch 200, the input
signal (in) having a high level may be transferred to the gate
electrode of the fifth PMOS transistor M5 via the first PMOS
transistor M1 being in an on-state. Therefore, the fifth
PMOS transistor M5 may be turned off. As a result of the
low level of the first clock signal CLK, the fourth transistor
M4 may be turned on and thus, a voltage of a low level
corresponding to the second power source voltage VSS may
be supplied to the third node N3, and the sixth PMOS
transistor M6 may also be turned on.

[0139] As a result of the on-state of the sixth PMOS
transistor M6, the voltage of a high level corresponding to
the second clock signal /CLK may be supplied to the second
node N2.

[0140] Under such circumstances, the third capacitor C3
may be charged with a voltage corresponding to a difference
between the second node N2 having a high voltage and the
third node N3 having a low voltage. In some embodiments
of the invention, the amount of charge stored in the third
capacitor C3 may not be dependent on a voltage of the input
signal (in). The fourth capacitor C4 may be charged with a
voltage corresponding to the first power source voltage
VDD via the on-state of the sixth transistor M6.

[0141] During the third interval T3, the second capacitor
C2 of the transfer unit of the latch 200 and the fourth
capacitor C4 of the transfer unit may be charged with the
first power source voltage VDD. Thus, the seventh and
eighth PMOS transistors M7, M8 may be turned off, and the
output terminal (out) of the latch 200 may be in a high
impedance state, and may sustain the output of a previous
interval.

[0142] That is, during the third interval T3 the latch 200
may be in a high impedance state and may sustain the output
of a previous interval, e.g., output of the latch 200 during the
second interval T2.

[0143] Referring to FIG. 4, during the fourth interval T4,
the first clock signal CLK may be at a high level, the second
clock signal /CLK may be at a low level, and the input signal
(in) may be at a high level. Under such circumstances, the
first and second PMOS transistors M1 and M2 of the transfer
unit of the latch 200 may be turned off, and the third PMOS
transistor M3 may be turned off via the voltage stored in the
first capacitor C1 during the third interval T3. Thus, during
the fourth interval T4, the first, second and third PMOS
transistors M1, M2 and M3 of the transfer unit of the latch
200 may be turned off.
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[0144] Under such circumstances, the fourth and fifth
PMOS transistor M4, M5 may also be turned off via the high
level of the first clock signal CLK and the high level of the
input signal (in) respectively supplied to the gate electrodes
thereof. The sixth transistor M6 may be turned on as a result
of the voltage stored in the third capacitor C3 during the
previous interval, e.g., the third interval T3. Thus, the low
level voltage of the second clock signal /CLK may be
supplied to the second node N2 and the fourth capacitor C4
may be charged with a corresponding low level voltage.
[0145] During the fourth interval T4, the second capacitor
C2 may be in a floating state as a result of the off state of the
first, second and third PMOS transistors M1, M2, M3 of the
transfer unit of the latch 200. The fourth capacitor C4 may
be charged with a low level corresponding to the low level
state of the second clock signal /CLK. As a result, the
seventh PMOS transistor M7 may be turned off and the
eighth PMOS transistor M8 may be turned on. Therefore, a
high level voltage corresponding to the first power source
voltage VDD may be output to the output terminal out of the
latch 200.

[0146] That is, as shown in FIG.8, during the fourth
interval T4, the latch 200 is in a state of outputting a signal
of a high level.

[0147] In some embodiments of the invention, when the
first clock signal CLK is at a low level and the second clock
signal /CLK is at a high level, the latch 200 having, e.g., the
circuit constitution shown in FIG. 7, may sustain a high
impedance output state and may sustain the output of a
previous interval, and when the first clock signal CLK is at
a high level and the second clock signal /CLK 1s at a low
level, the latch 200 may sustain a state of outputting a high
level. The latch 200 employing one or more aspects of the
invention may have a 3-Stage output state for outputting one
of the same waveform as the input signal (in) and the same
voltage state output during a previous interval.

[0148] That is, when the first enable signal EN1, which
may be input through the first clock terminal (clk), is at a low
level and the second enable signal EN2, which may be input
through the second clock terminal (/clk), is at a high level,
the latches Latch 1_1 to Latch 1 # of the first latch unit 90
may sustain a high impedance output state, i.e., may main-
tain the output of a previous interval, and when the first
enable signal EN1 is at a high level and the second enable
signal EN2 is at a low level, the latches Latch 1_1 to Latch
1_ » may perform an operation to output the same waveform
as that of the input signal (in), which may have been input
and stored during the previous interval.

[0149] Also, when the third enable signal EN3, which may
be input through the first clock terminal (clk), is at a low
level and the fourth enable signal EN4, which may be input
through the second clock terminal (/clk), is at a high level,
latches Latch 2 1 to Latch 2 » of the second latch unit 100
may sustain a high impedance output state, i.e., may main-
tain the output of a previous interval, and when the third
enable signal EN3 is at a high level and the fourth enable
signal EN4 is at a low level, the latches Latch 2_1 to Latch
2 may perform an operation to output the same waveform
as that of the input signal (in), which may have been input
and stored during the previous interval.

[0150] Referring to FIGS. 4, 5 and 7, an exemplary
operation of the first latch unit 90 will be described below.
For a period until the first data (al) is output by from the a
2n-1 shift register S/R2x-1 during the first input period when
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each data signal (al to an) for the n channels may be input,
and the data signals (al to an) may be output as the shift
register output signals S[1] to S[2x-1] of the odd numbered
ones S/R1, S/R3, . .. S/R2x-1 of the shift registers S/R1 to
S/R2n, the first enable signal EN1 may be at a low level and
the second enable signal EN2 may be at a high level and
thus, the first latch unit 90 may be outputting a high
impedance state. That is, during the first input period, the
first latch unit 90 may receive and store data signals (al to
an) for each of the n channels from the odd numbered ones
S/R1, S/R3, ... S/R2r-1 of the shift registers S/R1 to S/R2x,
while sustaining the output of a previous interval. In
embodiments of the invention, the first enable signal EN1
and the second enable signal EN2 may respectively be at a
low level and high level during all or substantially all of the
first input period.

[0151] Thereafter, as shown in FIG. 5, the first enable
signal EN1 may have a high level and the second enable
signal EN2 may have a low level after the first data signal
(al) is output via the 2r-1th shift register S/R2xr-1, and the
voltage corresponding to the stored data signal a(1) may be
simultaneously and/or substantially simultaneously output
from the first latch unit 90.

[0152] That is, the first latch Latch 1_1 may store data (an)
during the period when the first enable signal EN1 is at a low
level and the second enable signal EN2 is at a high level, as
shown in FIG. 5, and may thereafter output the voltage
corresponding to the stored data signal (an) when the first
enable signal EN1 is at a high level and the second enable
signal EN2 is at a low level.

[0153] In a similar manner, the second to the nth latches
Latch 1_2 to Latch 1_» may store data (an-1 to al) during
the period when the first enable signal EN1 i1s at a low level
and the second enable signal EN2 is at a high level, as shown
in FIG. 5, and may thereafter simultaneously or substantially
simultaneously output the voltage corresponding to the
stored data signal (an-1 to al) when the first enable signal
ENI1 is at a high level and the second enable signal EN2 is
at a low level.

[0154] An exemplary operation of the second latch unit
100 will be described below with reference to FIGS. 4, 5 and
7. For a period until the data signal (b1) is output by means
of the 2r-1 shift register S/R2x-1 during the second input
period when each of the data signals (b1 to bn) may be
output as the shift register output signals S[1] to S[2r-1] of
the odd numbered ones S/R1, S/R3, . . . S/R2x-1 of the shift
registers S/R1 to S/R2#, the third enable signal EN3 may be
at a low level and the fourth enable signal EN4 may be at a
high level, the second latch unit 10-0 may be outputting a
high impedance state. That is, during the second input
period, the second latch unit 100 may receive and store data
signals (b1 to bn) for each of the n channels from the odd
numbered ones S/R1, S/R3, . . . S/R2r-1 of the shift registers
S/R1 to S/R2», while sustaining the output of a previous
interval.

[0155] Thereafter, as shown in FIG. 5, when the third
enable signal EN3 is at a high level and the fourth enable
signal EN4 is at a low level after the data signal (b1) is
output by the 2n-1 shift register S/R2x»-1, the voltage cor-
responding to the stored data signal may be simultaneously
and/or substantially simultaneously output from the latches
Latch2 1 to Latch2 n.

[0156] More particularly, e.g., the first latch Latch 2_1
may store data (bn) during the second input period when the
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third enable signal EN3 is at a low level and the fourth
enable signal EN4 is at a high level, as shown in FIG. 5.
Thereafter, the first latch Latch 2_1 may output the voltage
corresponding to the stored data signal (bn) when the third
enable signal EN3 may be at a high level and the fourth
enable signal EN4 may be at a low level, e.g., during the
third input period.

[0157] Inthe same manner, the second to nth latches Latch
2_2to Latch 2 » may respectively store data (bn-1 to b1)
during the second input period when the third enable signal
EN3 may be at a low level and the fourth enable signal EN4
may be at a high level, as shown in FIG. 5. Thereafter, the
second to nth latches Latch 2_2 to Latch 2__» may output the
respective voltage corresponding to the respectively stored
data signal (bn-1 to b1) when the third enable signal EN3
may be at a high level and the fourth enable signal EN4 may
be at a low level, e.g., during the third input period.
[0158] As shown in FIG. 5, the first latch unit 90 may
simultaneously and/or substantially simultaneously output
the first data (al to an) corresponding to the first input period
during the second input period when the first enable signal
EN1 and the second enable signal EN2 may be at a high
level and a low level, respectively. Further, as shown in FIG.
5, the second latch unit 100 may simultaneously output the
data (b1 to bn), corresponding to the second input period,
during the third input period when the third enable signal
ENS3 and the fourth enable signal EN4 may be at a high level
and a low level, respectively.

[0159] FIG. 9illustrates an exemplary waveform diagram
of signals employable by a second exemplary method for
driving the data driving circuit shown in FIG. 4.

[0160] The exemplary embodiment of the signal wave-
forms illustrated in FIG. 9 substantially correspond to the
exemplary signal waveforms illustrated in FIG. 5. In gen-
eral, only differences between the exemplary embodiments
illustrated in FIGS. 5 and 9 and will be described below. In
particular, differences between the exemplary embodiments
illustrated in FIG. 5 and 9 substantially exist with regard to
the first enable signal EN1 and the third enable signal EN3.
[0161] In the exemplary embodiment shown in FIG. 5, the
first enable signal EN1 may be continuously and/or substan-
tially continuously sustained a low level during the first
input period, until the data signal (al) is output by the 2x-1
shift register S/R2n-1. More particularly, in some embodi-
ments of the invention, the data that each of the latches is to
store is a respective data signal output by each of the odd
numbered ones of the shift registers at a time when the data
signal (al) is output by the 2r-1 shift register S/R2»-1.
[0162] The exemplary embodiment illustrated in FIG. 9
employs this scenario to help reduce power consumption by
continuously charging and discharging the first capacitor Cl
of the respective latch(es). More particularly, in the exem-
plary embodiment shown in F1G. 9, a low level may be input
only for the period of the first input period during which the
data signal (al) is output by the 2x-1 shift register S/R2x-1
and thus, the first capacitor C1, i.e., the data storage capaci-
tor, of the latch may be more selectively charged and
discharged, and may thereby reduce power consumption.
[0163] In the same manner, the third enable signal EN3
may output a low level only for the period of the second
input period when the data signal (b1) is output by means of
the 2n-1 shift register S/R2x-1. That is, the respective enable
signal, e.g., the first enable EN1, the third enable signal EN3,
may be controlled so as to output a low level for a shorter
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time period than that of the first exemplary embodiment
illustrated in FIG. 5. More particularly, in some embodi-
ments of the invention, the first enable signal EN1 and the
third enable signal EN3 may output a low level a time period
corresponding to when the respective data signal is to be
output from the latch, e.g., output from the last of the odd
numbered latches.

[0164] FIG. 10 illustrates a block diagram of a second
exemplary embodiment of a data driving circuit employing
one or more aspects of the present invention. FIG. 11
illustrates an exemplary waveform diagram of signals
employable by a first exemplary method for driving the data
driving circuit shown in FIG. 10.

[0165] For description purposes, it is assumed that the data
driving circuit comprises n channels. However, embodi-
ments of the invention are not limited to n channels.
[0166] Referring to FIG. 10, a data driving circuit accord-
ing to the second exemplary embodiment of the present
invention may include a first shift register 110", a second
shift register 120, a first latch unit 130, and a second latch
unit 140.

[0167] The first shift register 110 may sequentially output
a sampling pulse sap1_1 to sapl_» corresponding to a first
input period in accordance with a first clock signal CLK1, a
second clock signal CLK?2 and a first start pulse SP1. The
second shift register 120 may sequentially output a sampling
pulse sap2_1 to sap2_» corresponding to a second input
period in accordance with a third clock signal CLK3, a
fourth clock signal CLK4 and a second start pulse SP2. The
first latch unit 130 may simultaneously and/or substantially
simultaneously output a data signal input during a first input
period in accordance with a first enable signal EN1 and the
respective sampling pulse sapl_1 to sapl_» from the first
shift register 110. The second latch unit 140 may simulta-
neously and/or substantially simultaneously output a data
signal input during the second input period in accordance
with a second enable signal EN2 and a sampling pulse
sap2_1 to sap2_n from the second shift register 120.
[0168] The first shift register 110 may include n shift
registers S/R1 to S/Rn connected in series. The first shift
register S/R1 may receive each first start pulse SP1, and the
second to the nth shift registers S/R2 to S/R2» may receive
an output signal of a previous shift register, e.g., sapl_1 to
sapl_n-1.

[0169] The shift registers S/R1 to S/Rn of the first shift
register unit 110 may receive the first clock signal CLK1 and
the second clock signal CLK2. However, in some embodi-
ments of the invention, odd numbered ones of the shift
registers S/R1 to S/Rn may receive the first clock signal
CLK1 through a first clock terminal (clk) thereof and may
receive the second clock signal /CLK through a second
clock terminal (/clk) thereof, and even numbered ones of the
shift registers S/R1 to S/Rn may receive the second clock
signal CLK2 through a first clock terminal (clk) thereof and
may receive the first clock signal CLK1 through a second
clock terminal (/clk) thereof.

[0170] In the same manner, the second shift register 120
may include n shift registers S/R1 to S/Rn connected in
series. The first shift register S/R1 may receive each second
start pulse SP2, and the second to the nth shift registers S/R2
to S/R2r may receive an output signal of a previous shift
register, e.g., sap2_1 to sap2_ »-1.

[0171] The shift registers S/R1 to S/Rn of the second shift
register unit 120 may receive the third clock signal CLK3
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and the fourth clock signal CLK4. However, in some
embodiments of the invention, odd numbered ones of the
shift registers S/R1 to S/Rn may receive the third clock
signal CLK3 through a first clock terminal (clk) thereof and
may receive a fourth clock signal CLK4 through a second
clock terminal (/clk) thereof, and even numbered ones of the
shift registers S/R1 to S/Rn may receive the fourth clock
signal CLK4 through a first clock terminal (clk) thereof and
may receive the third clock signal CLK through a second
clock terminal (/clk) thereof.

[0172] At this time, the first and the third clock signals
CLK1, CLK3 may substantially and/or completely corre-
spond to each other, and the second and the fourth clock
signals CLK2, CLK4 may substantially and/or completely
correspond to each other.

[0173] One, some or all of the shift registers S/R1 to S/Rn
of the first and the second shift register units 110 and 120
may have the same circuit, e.g., the exemplary circuit shown
in FIG. 6. Thus, a repetitive detailed description of the
operation thereof will be omitted below.

[0174] In embodiments of the invention, as shown in FIG.
11, each of the first and the second shift register units
110,120 may sequentially output sampling pulses sap1_1 to
sap 1_»n corresponding to a first input period, and may
sequentially output sampling pulses sap2_1 to sap2_ » cor-
responding to a second input period.

[0175] Accordingly, the sampling pulses sapl 1 to
sapl__n that may be output by the first shift register unit 110
may be input to respective latches Latchl_1 to Latch 1_» of
the first latch unit 130, and the sampling pulses sap2_1 to
sap2__n that may be output by the second shift register unit
120 may be input to respective latches Latch2_1 to
Latch2__» of the second latch unit 140.

[0176] In some embodiments of the invention, one, some
or all of the latches Latch 1 1 to Latch 1_», Latch 2 1 to
Latch 2_n, provided in the first latch unit 130 and the
second latch unit 140 may have the same circuit, e.g., the
exemplary circuit shown in FIG. 7. Thus, a repetitive
detailed description of the operation thereof will be omitted
below.

[0177] However, the respective latches Latch1_1 to Latch
1_» of the first latch unit 130 may receive the sampling
pulses sapl_1 to sapl__n from the first shift register 110 and
the first enable signal EN1 with a waveform as shown in
FIG. 11, and may then simultaneously and/or substantially
simultaneously output the data signal (al) to an input during
the first input period.

[0178] That is, referring to FIG. 11, the first latch Latch
1_1 of the first latch unit 130 may store the data signal (al)
for the period when the first sampling signal sapl_1 is at a
low level and the first enable signal EN1 is at a high level.
The first latch Latch 1_1 may then output a voltage corre-
sponding to the prestored data signal (al) when the first
enable signal EN1 becomes a low level.

[0179] Similarly, each of the second to the nth latches
Latch 1_2 to Latch 1_» may respectively store data (a2 to
an) during the period when the second to the nth sampling
signals (sapl_2 to sapl_ ) are at a low level and the first
enable signal EN1 is at a high level. Then, as shown in FIG.
11, when the first enable signal EN1 changes to a low level,
the second to the nth latches Latch 1_2 to Latch 1_» may
then simultaneously and/or substantially simultaneously
output a voltage corresponding the prestored data signal (a2
to an) respectively stored therein.
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[0180] The respective latches Latch 2_1 to Latch 2_» of
the second latch unit 140 may receive the sampling pulses
sap2_1 to sap2_ »n from the second shift register 120 and the
second enable signal EN2 having, e.g., the waveform shown
in FIG. 11, and may then simultaneously and/or substantially
simultaneously output the data (b1 to bn) input during the
second input period.

[0181] That is, referring to FIG. 11, the first latch Latch
2_1 of the second latch unit 140 may store data (b1) during
the period when the first sampling signal sap2_1 is at a low
level and the second enable signal EN2 is at a high level, and
may thereafter output a voltage corresponding to the pre-
stored data signal (b1) when the second enable signal EN2
changes to a low level.

[0182] Similarly, each of the second to the nth latches
Latch 2_2 to Latch 21 may store data (b2 to bn) during the
period when the second to the nth sampling signals sap2_2
to sap2_n are at a low level and the second enable signal
EN2 is at a high level, and thereafter, when the first enable
signal EN1 changes to a low level, may simultaneously
and/or substantially simultaneously output the voltage cor-
responding to the prestored data signals (b2 to bn), as shown
in FIG. 11.

[0183] FIG. 12 illustrates a block diagram of a third
exemplary embodiment of a data driving circuit employing
one or more aspects of the present invention. The third
exemplary data driving circuit substantially corresponds to
the second exemplary data driving circuit shown in FIG. 10.
Thus, in general only differences between the third exem-
plary data driving circuit shown in FIG. 10 and the second
exemplary data driving circuit shown in FIG. 12 will be
described below.

[0184] As discussed above and shown in FIG. 10, in the
second exemplary data driving circuit, data signals D[1] to
D[n] including data relating to red, green and blue are
respectively supplied to each of the n channels. That is, e.g,,
in the second exemplary data driving circuit, the first chan-
nel may be associated with the first latch of the first and
second latch units 130, 140. In the third exemplary embodi-
ment, each of the n channels may receive three data signals
corresponding to a red data signal R[n], a green data signal
G[n], and a blue data signal B[n]. That is, e.g., in the third
exemplary data driving circuit shown in FIG. 12, the data
driving circuit may include a first latch unit 130" and a
second latch unit 140" including three latches for each of the
n channels. For example, in the third exemplary data driving
circuit, the first channel may be associated with latches
Latchl 1a, Latch1_15 and Latch 1_1¢ of the first latch unit
130" and latches Latch 2_1a, Latch 2_15 and Latch 2 _1c of
the second latch unit 140'. More particularly, e.g., the 1a
latch Latchl 1a of the first latch unit 130" and the 1qa latch
Latch.2_1a of the second latch unit 140" may be associated
with red data R[1] for the first channel, the 15 latch
Latchl 15 of the first latch unit 130" and the 15 latch
Latch2_15 of the second latch unit 140" may be associated
with green data G[1] for the first channel, and the 1c¢ latch
Latchl 1c of the first latch unit 130" and the 1c latch
Latch2_1c of the second latch unit 140' may be associated
with the blue data B[1] for the first channel.

[0185] That is, the data driving circuit according to the
third exemplary embodiment shown in FIG. 12 may include
the first shift register 110, the second shift register 120, the
first latch unit 130" and the second latch unit 140'. The first
shift register 110 may sequentially output the sampling pulse
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sapl_1, sap1_2 ... sapl_x corresponding to the first input
period in accordance with the first clock signal CLK1, the
second clock signal CLK2 and the first start pulse SP1. The
second shift register 120 may sequentially output the sam-
pling pulse sap2_1, sap2_2 .. .sap2_2xn corresponding to the
second input period in accordance with the third clock signal
CLK3, the fourth clock signal CLK4 and the second start
pulse SP2. As described above, the first latch unit 130" and
the second latch unit 140" may each include three latches for
each channel of the circuit, i.e., each of the first latch unit
130" and the second latch unit 140' may include 3*x latches.
Other than these features of the first and second latch unit
130, 140, the, constitution and the operation of the third
exemplary data driving circuit may be the same as those of
the second exemplary data driving circuit previously
described with reference to FIG. 10, and thus, the detailed
description thereof will be omitted.

[0186] As described above, embodiments of the invention
may provide a shift register, a data driver and an organic
light emitting display using the same according that are
configured of only PMOS transistors, resulting in that the
data driver may be mounted on a panel and the manufac-
turing expense can be reduced accordingly. Also, in embodi-
ments of the present invention, the data driver may supply
a first data signal or a second data signal as a data signal,
resulting in that the data driving circuit may be employed to
digitally drive an organic light emitting display.

[0187] The detailed description and the drawings of the
present invention are illustrated, by way of example, to
describe the present invention, rather than limiting the
meanings of the present invention or the scope of the present
invention defined in the claims.

[0188] 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 driving circuit including n channels, where n is
an integer, the data driving circuit comprising:

a shift register unit receiving data during a first input
period and a second input period, the shift register unit
shifting and outputting the received data;

a first latch unit receiving the data input during the first
input period from the shift register unit, and simulta-
neously or substantially simultaneously outputting the
data corresponding to the first input period; and

a second latch unit receiving the data input during the
second input period from the shift register unit, and
simultaneously or substantially simultaneously output-
ting the data corresponding to the second input period.

2. The data driving circuit as claimed in claim 1, wherein
the shift register unit includes 2 shift registers connected in
series.

3. The data driving circuit as claimed in claim 2, wherein
the first shift register receives a data signal, and the second
to the 2 shift registers receive an output signal of a previous
shift register.

4. The data driving circuit as claimed in claim 2, wherein
among the plurality of 2x shift registers,
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odd numbered ones of the shift registers receive a first
clock signal through a first clock terminal thereof and
receive a second clock signal through a second clock
terminal thereof, and

even numbered ones of the registers receive the second
clock signal through a first clock terminal thereof and
receive the first clock signal through a second clock
terminal thereof.

5. The data driving circuit as claimed in claim 2, wherein

each of the 2r shift registers comprises:

a first transistor receiving the data at a first electrode
thereof and having a gate connected to a first clock
terminal;

a second transistor connected between a second clock
terminal and an output terminal and having a gate
connected with a second electrode of the first transistor;

a third transistor and a fourth transistor connected
between the first clock terminal and a second power
source, a first electrode of the third transistor being
connected to a first electrode of the fourth transistor, a
gate of the fourth transistor being connected to the
second terminal of the first transistor, and a gate elec-
trode of the third transistor being connected to the first
clock terminal,

a fifth transistor connected between a first power source
and an output terminal out and having a gate connected
to the first electrodes of the third and fourth transistors;
and

a capacitor connected between the gate and the output
terminal.

6. The data driving circuit as claimed in claim 5, wherein
the data is an externally supplied data signal or an output of
a previous one of the shift registers.

7. The data driving circuit as claimed in claim 5, wherein
the first, second, third, fourth and fifth transistors are p-type
transistors.

8. The data driving circuit as claimed in claim 1, wherein
the first latch unit and the second latch unit each include n
latches and receive, as input signals thereto, respective
outputs of odd numbered ones of the 2r shift registers of the
shift register unit.

9. The data driving circuit as claimed in claim 8, wherein
each of the latches includes:

a transfer unit for storing and then outputting an input

signal input thereto;

an inversion unit for storing and inversing the input signal
input to the transfer unit and outputting the inversed
input signal; and

a buffer unit, including a pull-up transistor and a pull-
down transistor, for selecting a signal output from at
least one of the transfer unit and the inversion unit and
outputting the selected signal.

10. The data driving circuit as claimed in claim 8, wherein

each of the latches includes:

a first transistor receiving the respective input signal at a
first electrode thereof, the first transistor including a
gate connected to a first clock terminal,

a second transistor connected between a first power
source and a first node and having a gate connected
with the first clock terminal;

a third transistor connected between a second clock
terminal and the first node and having a gate connected
with a second electrode of the first transistor;
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a fourth transistor connected between a second power
source and a third node and having a gate connected
with the first clock terminal;

a fifth transistor connected between the first clock termi-
nal and the third node and having a gate connected with
the second electrode of the first transistor;

a sixth transistor connected between the second clock
terminal and a second node and having a gate con-
nected with the third node;

a seventh transistor connected between the second power
source and an output terminal and having a gate con-
nected with the first node; and

an eighth transistor connected between the first power
source and the output terminal and having a gate
connected with the second node.

11. The data driving circuit as claimed in claim 10,
wherein each of the first, second, third, fourth, fifth, sixth,
seventh, eighth and ninth transistors is a p-type transistor.

12. The data driving circuit as claimed in claim 10,
wherein each of the latches further includes:

a first capacitor connected between the second electrode

of the first transistor and the first node; and

a third capacitor connected between the second node and
the third node.

13. The data driving circuit as claimed in claim 12,

wherein each of the latches further includes:

a second capacitor connected between the first node and
the second power source; and

a third capacitor connected between the second node and
the second power source.

14. The data driving circuit as claimed in claim 8, wherein
each latch provided in the first latch unit receives a first
enable signal and a second enable signal, and each latch
provided in the second latch unit receives a third enable
signal and a fourth enable signal.

15. The data driving circuit as claimed in claim 14,
wherein the first enable signal and the second enable signal
sustain a low level and a high level, respectively, during all
or substantially all of the first input period, and sustain a high
level and a low level, respectively, during all or substantially
all of the second input period.

16. The data driving circuit as claimed in claim 15,
wherein the first latch unit simultaneously or substantially
simultaneously outputs the data corresponding to the first
input period during all or substantially all of the second input
period when the first enable signal and the second enable
signal are at a high level and a low level, respectively.

17. The data driving circuit as claimed in claim 14,
wherein the third enable signal and the fourth enable signal
sustain a low level and a high level, respectively, during all
or substantially all of the second input period, and sustain a
high level and a low level, respectively, during a third input
period.

18. The data driving circuit as claimed in claim 17,
wherein the second latch unit simultaneously or substan-
tially simultaneously outputs the data corresponding to the
second input period during the third input period when the
third enable signal and the fourth enable signal are at a high
level and a low level, respectively.

19. The data driving circuit as claimed in claim 14,
wherein:

during the first period, the first enable signal is at the low
level only for a period when a first data of the data input
during the first input period is output by the 2r-1 shift

14
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register of the 2# shift registers, and during the second
period, the third enable signal is at the low level only
for a period when a first data of the data input during
the second input period is output by the 2z-1 shift
register of the 2r shift registers.

20. The data driving circuit as claimed in claim 14,
wherein the second enable signal and the fourth enable
signal maintain a low level at different periods in time.

21. The data driving circuit as claimed in claim 1, wherein
the shift register unit includes:

a first shift register unit for outputting first sampling
pulses corresponding to the data received during the
first input period based on a first clock signal, a second
clock signal and a first start pulse, and

a second shift register unit for outputting second sampling
pulses corresponding to the data received during the
second input period based on a third clock signal, a
fourth clock signal and a second start pulse, and

wherein:

the first latch unit simultaneously or substantially simul-
taneously outputs data corresponding to the first input
period in accordance with a first enable signal and the
first sampling pulses from the first shift register unit;
and

the second latch unit simultaneously or substantially
simultaneously outputs data corresponding to the sec-
ond input period in accordance with a second enable
signal and the second sampling pulses from the second
shift register unit.

22. The data driving circuit as claimed in claim 21,
wherein:

the first shift register includes n shift registers connected
in series, a first shift register thereof receiving each first
start pulse and the second to the nth shift registers
receiving the respective sampling pulse of a previous
one of the shift registers, and

the second shift register includes n shift registers con-
nected in series, a fist shift register thereof receiving
each second start pulse, and the second to the nth shift
registers receiving the respective sampling pulse of a
previous one of the shift registers.

23. The data driving circuit as claimed in claim 21,

wherein:

the first latch unit includes a plurality of latches and each
of the latches outputs data input during the first input
period in accordance with the first sampling pulses and
the first enable signal, and

the second latch unit includes a plurality of latches and
each of the latches outputs data input during the second
input period in accordance with the second sampling
pulses and the second enable signal.

24. An organic light emitting display, comprising:

a scan driver for sequentially supplying scan signals to
scan lines;

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

pixels selected when the scan signals are supplied and
controlled to emit or not emit light based on whether
the first data signal or the second data signal is respec-
tively supplied thereto,
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wherein the data driver includes: a second latch unit receiving the data input during the
a shift register unit receiving data during a first input second input period from the shift register unit, and
perjod .an.d a second inp}lt period, the shift register simultaneously or substantially simultaneously out-
unit shifting and outputting the received data; . . .
a first latch unit receiving the data input during the first putting the data corresponding to the second input
input period from the shift register unit, and simul- period.

taneously or substantially simultaneously outputting
the data corresponding to the first input period; and IR
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