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(7) ABSTRACT

A data driving circuit may include a shift register unit which
may further include a plurality of first stages connected in
series that may receive data signals and may output the data
signals, in which each first stage may receive the data signals
output from a preceding first stage, a latch unit including a
plurality of second stages, in which each second stage may
be connected to a different predetermined first stage, in
which each second stage receives the data signals output
from the predetermined first stage, in which the number of
second stages may be substantially half the number of the
first stages, and a /A converter connected to the latch umt

which may receive digital data signals and output analog
data signals.
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DATA DRIVING CIRCUIT AND
ELECTROLUMINESCENT DISPLAY USING THE
SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a driving circuit for
driving active matrix displays. More particularly, the present
invention relates to a data driving circuit that applies a data
signal to an electroluminescent display. The present inven-
tion also relates to an electroluminescent display.

[0003] 2. Discussion of the Related Art

[0004] Active matrix displays, such as an electrolumines-
cent display, may include a pixel array arranged in the form
of a matrix composed of cross points between the data lines
and the scan lines, i.., a matrix pixel unit. That is, the data
lines may constitute vertical lines (i.e., column lines) of the
matrix pixel unit and the scan lines may constitute horizontal
lines (i.e., row lines) of the matrix pixel unit. The data
driving circuit may supply data signals into the matrix pixel
unit at a predetermined time.

[0005] FIG. 1 illustrates a block diagram of an exemplary
configuration of a data driving circuit. Referring to FIG. 1,
a data driving circuit may include a shift register 10, a latch
unit 20 and a D/A converter 30.

[0006] The shift register 10 may receive a start pulse
(/CLK) and a clock (CLK) signal to generate a plurality of
shift signals. The shift signals may be generated sequentially
and transmitted to a latch unit 20. The latch unit 20 may
receive data signals, e.g., video data, and the shift signals. A
sampling latch may receive the data signals in series and
may output the shift signals in parallel. Accordingly, a row
of data signals may be simultaneously applied to a row of
pixel units (not illustrated).

[0007] The D/A converter unit 30 may convert data sig-
nals, output as digital data signals from the latch unit 20, into
analog data signals. The D/A converter unit 30 then may
output the analog data signals to a pixel unit (not illustrated).
The digital data signals converted into the analog data
signals may be used to display colors according to a grey
level ratio.

[0008] FIG. 2 illustrates a schematic of an exemplary
configuration of a shift register, which may be used in the
data driving circuit illustrated in FIG. 1.

[0009] Referring to FIG. 2, the shift register may use a
master-slave flip/flop arrangement. In an exemplary opera-
tion, the shift register may receive and output signals when
the clock is at a low level. Otherwise, the shift register may
not output signals when the clock is at a high level.

[0010] In this exemplary circuit, a problem may exist
because the inverters may output a static current when its
input is at a low level. Also, the static current may be
generated in half of the inverters inside the flip/flop. There-
fore, the overall power consumption of the circuit may be
increased since the number of inverters receiving a high-
level input in the flip/flop may be the same as the number of
inverters receiving a low level input.

[0011] A high level output voltage may be calculated by
accounting for the voltage and a resistance that may exist
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between a supply voltage potential and ground, and the low
level output voltage may be higher than a threshold voltage
of a transistor, as illustrated in FIG. 2. In other words, the
high level input voltage received at every stage may vary
according to property deviations of the transistors. There-
fore, the circuit may operate erroneously due to these level
variations generated at the high level. Also, a low-level
deviation of the output voltage may be represented by an ON
resistance deviation of input transistors in the inverters
illustrated in the circuit of FIG. 2, which may increase a
high-level deviation of the input voltage. Transistors, for
example, that may be employed in an electroluminescent
display may make the above problems even worse due to the
substantial property deviations that may exist.

[0012] Additionally, an inverter may charge an output port
by allowing a current to flow through an input transistor to
the output port. The output port may discharge by allowing
a current to flow from the output port to a load transistor.
Accordingly, a source-gate voltage of the load transistor may
be gradually reduced when the output port is being charged.
Therefore, the discharge current may fluctuate and the
efficiency of the discharge may be deteriorated.

SUMMARY OF THE INVENTION

[0013] The present invention is therefore directed to a data
driving circuit and an electroluminescent display employing
the same, which substantially overcome one or more of the
problems due to the limitations and disadvantages of the
related art.

[0014] Tt is therefore a feature of an exemplary embodi-
ment of the present invention to provide a data driving
circuit that may be capable of reducing a power consump-
tion by removing paths through which a static current may
flow, and switching an output voltage at the range from a
positive power supply voltage to a negative power supply
voltage using a bootstrap technique, since a shift register
may include a plurality of PMOS or NMOS transistors and
a capacitor, and may be operated by 2-phase clock signals,
and an electroluminescent display using the same.

[0015] At least one of the above and other features and
advantages of the present invention may be realized by
providing a data driving circuit that may include a shift
register unit, which may further include a plurality of first
stages that may be connected in series and may receive data
signals and output the data signals, in which each first stage
may receive the data signals output from a preceding first
stage, and a latch unit that may include a plurality of second
stages, in which each second stage may be connected to a
different predetermined first stage and may receive the data
signals output from the predetermined first stage, in which
the number of second stages may be substantially half the
number of the first stages.

[0016] The predetermined first stage may be an even-
numbered first stage. The predetermined first stage may be
an odd-numbered first stage.

[0017] Each first stage may be connected to a first clock
and a second clock and receives a first clock signal and a
second clock signal as input, in which each first stage may
store data signals when a first and a second clock signals
may be identical to each other and may output the stored
data signals when the first and the second clock signals may
be different from each other.
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[0018] The first stage may include a first transistor con-
nected between an input port and a first node and being
turned on based on the second clock, a second transistor
connected between the first clock and a second node and
being turned on based on a voltage of the first node, a third
transistor connected between a first power supply and a third
node and being turned on based on the second clock, a fourth
transistor connected between the second clock and the third
node and being turned on based on the voltage of the first
node, a fifth transistor connected between a second power
supply and an output port and being turned on based on the
voltage of the third node and a first capacitor connected
between the first node and the output port and maintaining
the voltages of the output port and the first node.

[0019] Each first stage may include PMOS transistors or
NMOS transistors.

[0020] The first and the second clock signals may include
a data-reading period and a data-transmitting period, and the
data-reading period may be shorter than the data-transmit-
ting period. The second clock signal may be analogous to a
delayed first clock signal.

[0021] Each second stage may receive a first enable signal
and a second enable signal that may be input at a same
period, in which each second stage may store data signals
when the first and the second enable signals may be identical
to each other and may output the stored data signals when
the first and the second enable signals may be different from
each other.

[0022] The second stage may include a sixth transistor
connected between an input port and a fourth node and being
turned on based on the first enable signal generator, a
seventh transistor connected between a second enable signal
generator and a fifth node and being turned on based on a
voltage of the fourth node, an eighth transistor connected
between a first power supply and a sixth node and being
turned on based on the first enable signal generator, a ninth
transistor connected between the first enable signal genera-
tor and the sixth node and based on the voltage of the fourth
node, a tenth transistor connected between the second power
supply and an output port and being turned on based on a
voltage of the sixth node, and a second capacitor connected
between the forth node and the output port and maintaining
the voltages of the output port and the fourth node.

[0023] Each second stage may include PMOS transistors
or NMOS transistors.

[0024] The second stages may simultaneously output data
signals in parallel based on the first and the second enable
signals.

[0025] The first and the second enable signals may have
waveforms of the first clock signal and the second clock
signal at an applied point.

[0026] The data driving circuit may include a D/A con-
verter connected to the latch unit, in which the D/A con-
verter may receive the digital data signals from the latch unit
and output analog data signals.

[0027] At least one of the above and other features and
advantages of the present invention may be realized by
providing an electroluminescent display that may include a
pixel unit, which further includes pixels receiving data
signals and scan signals, a scan driving circuit transmitting
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the data signals to the pixels, and a data driving circuit
transmitting the scan signals to the pixels, in which the data
driving circuit may include a shift register unit, which may
further include a plurality of first stages that may be con-
nected in series and may receive data signals and output the
data signals, in which each first stage may receive the data
signals output from a preceding first stage, and a latch unit
that may include a plurality of second stages, in which each
second stage may be connected to a different predetermined
first stage and may receive the data signals output from the
predetermined first stage, in which the number of second
stages may be substantially half the number of the first
stages.

[0028] The predetermined first stage may be an even-
numbered first stage. The predetermined first stage may be
an odd-numbered first stage.

[0029] Each first stage may be connected to a first clock
and a second clock and receives a first clock signal and a
second clock signal as input, in which each first stage may
store data signals when a first and a second clock signals
may be identical to each other and may output the stored
data signals when the first and the second clock signals may
be different from each other.

[0030] The first stage may include a first transistor con-
nected between an input port and a first node and being
turned on based on the second clock, a second transistor
connected between the first clock and a second node and
being turned on based on a voltage of the first node, a third
transistor connected between a first power supply and a third
node and being turned on based on the second clock, a fourth
transistor connected between the second clock and the third
node and being turned on based on the voltage of the first
node, a fifth transistor connected between a second power
supply and an output port and being turned on based on the
voltage of the third node and a first capacitor connected
between the first node and the output port and maintaining
the voltages of the output port and the first node.

[0031] The first and the second clock signals may include
a data-reading period and a data-transmitting period, and the
data-reading period may be shorter than the data-transmit-
ting period. The second clock signal may be analogous to a
delayed first clock signal.

[0032] Each second stage may receive a first enable signal
and a second enable signal that may be input at a same
period, in which each second stage may store data signals
when the first and the second enable signals may be identical
to each other and may output the stored data signals when
the first and the second enable signals may be different from
each other.

[0033] The second stage may include a sixth transistor
connected between an input port and a fourth node and being
turned on based on the first enable signal generator, a
seventh transistor connected between a second enable signal
generator and a fifth node and being turned on based on a
voltage of the fourth node, an eighth transistor connected
between a first power supply and a sixth node and being
turned on based on the first enable signal generator, a ninth
transistor connected between the first enable signal genera-
tor and the sixth node and based on the voltage of the fourth
node, a tenth transistor connected between the second power
supply and an output port and being turned on based on a
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voltage of the sixth node, and a second capacitor connected
between the forth node and the output port and maintaining
the voltages of the output port and the fourth node.

[0034] The second stages may simultaneously output data
signals in parallel based on the first and the second enable
signals.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] 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:

[0036] FIG. 1 illustrates a block diagram of an exemplary
configuration of a data driving circuit;

[0037] FIG. 2 illustrates a schematic of an exemplary
configuration of a shift register that may be used in the data
driving circuit illustrated in FIG. 1;

[0038] FIG. 3 illustrates a schematic of an exemplary
configuration of an electroluminescent display according to
an exemplary embodiment of the present invention;

[0039] FIG. 4 illustrates a schematic of an exemplary data
driving circuit that may be used by the electroluminescent
display illustrated in FIG. 3, according to an exemplary
embodiment of the present invention;

[0040] FIG. 5illustrates a timing diagram of an exemplary
operation of the data driving circuit illustrated in FIG. 4;

[0041] FIG. 6 illustrates a schematic of an exemplary data
driving circuit that may be used by the electroluminescent
display illustrated in FIG. 3, according to an exemplary
embodiment of the present invention;

[0042] FIG. 7 illustrates a timing diagram of an exemplary
operation of the data driving circuit illustrated in FIG. 6;

[0043] FIG. 8 illustrates a circuit diagram of an exemplary
first stage that may be used in the data driving circuits
illustrated in FIG. 4 and FIG. 6, according to an exemplary
embodiment of the present invention;

[0044] FIG.9 illustrates a circuit diagram of an exemplary
second stage that may be used in the data driving circuits
illustrated in FIG. 4 and FIG. 6, according to an exemplary
embodiment of the present invention;

[0045] FIG. 10 illustrates a circuit diagram of another
exemplary first stage that may be used in the data driving
circuits illustrated in FIG. 4 and FIG. 6, according to an
exemplary embodiment of the present invention;

[0046] FIG. 11 illustrates a circuit diagram of another
exemplary second stage that may be used in the data driving
circuits illustrated in FIG. 4 and FIG. 6, according to an
exemplary embodiment of the present invention;

[0047] FIG. 12 illustrates a timing diagram of an exem-
plary operation of the data driving circuit illustrated in FIG.
4, in which the first and second stages illustrated in FIG. 10
and FIG. 11 may be used; and

[0048] FIG. 13 illustrates a timing diagram of an exem-
plary operation of the data driving circuit illustrated in FIG.
6, in which the first and second stages illustrated in FIG. 10
and FIG. 11 may be used.

May 10, 2007

DETAILED DESCRIPTION OF THE
INVENTION

[0049] Korean Patent Application No. 10-2005-0106171,
filed on Nov. 7, 2005, in the Korean Intellectual Property
Office, and entitled: “Data Driving Circuit and Organic
Light Emitting Display Using the Same,” is incorporated by
reference herein in its entirety.

[0050] 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. In the figures, the dimensions of
elements may be exaggerated for clarity of illustration. Like
reference numerals refer to like elements throughout.

[0051] FIG. 3 illustrates a schematic of an exemplary
configuration of an organic light-emitting display (OLED)
according to one exemplary embodiment of the present
invention. However, it should be understood that an OLED
is considered a particular type of an electroluminescent
display and should not limit the scope of this invention.
Rather, the OLED is being presented as an example of an
electroluminescent display for the purposes of illustration
and discussion only. Furthermore, the OLED itself is exem-
plary in nature and the discussion herein should not limit the
implementation of such a display, including components
utilized, operations performed and connections thereto.
Referring to FIG. 3, the OLED may have a pixel unit 100,
including a plurality of pixels 110 connected with scan lines
S1 to Sn and data lines D1 to Dm, a data driving circuit 200
for driving the data lines D1 to Dm, a scan driving circuit
300 for driving the scan lines S1 to Sn, and a timing control
unit 400 for controlling the scan driving circuit 300 and the
data driving circuit 200.

[0052] The pixel unit 100 may receive a first power supply
(ELVDD) and a second power supply (ELVSS) from an
external source (not illustrated), and may supply the power
to each of pixels 110. Each of the pixels 110 receiving the
first power supply (ELVDD) and the second power supply
(ELVSS) may generate a light corresponding to data signals
by controlling a current flowing from the first power supply
(ELVDD) to the second power supply (ELVSS) via, for
example, a light-emitting diode (not illustrated), that corre-
sponds to the data signals.

[0053] The data driving circuit 200 may receive data-
driving control signals (DCS) from the timing control unit
400. The data driving circuit 200 receiving the data-driving
control signals (DCS) may generate data signals, and may
supply the generated data signals to data lines D1 to Dm so
that they may be synchronized with the scan signals. The
data driving circuit 200 may include a plurality of switching
elements. The switching elements may or may not be all the
same type. For example, the switching elements may be
realized by PMOS transistors, NMOS transistors or other
suitable components, either exclusively, respectively or
combinations thereof.

[0054] The scan driving circuit 300 may receive scan-
driving control signals (SCS) from the timing control umt
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400. The scan driving circuit 300 receiving the scan-driving
control signals (SCS) may generate scan signals and may
sequentially supply the generated scan signals to scan lines
S1 to Sn. That is, the scan driving circuit 300 may operate
to sequentially generate scan signals and supply the gener-
ated scan signals to a pixel unit 100 which may drive a
plurality of the pixels.

[0055] The timing control unit 400 may generate data-
driving control signals (DCS) and scan-driving control sig-
nals (SCS) to correspond to synchronizing signals which
may be supplied from an external source (not illustrated).
The DCS generated in the timing control unit 400 may be
supplied to the data driving circuit 200 and the SCS may be
supplied to the scan driving circuit 300. The timing control
unit 400 may also supply DATA, which may be generated
from an external source (not illustrated), to the data driving
circuit 200. Such the data driving unit may be used in liquid
crystal display device, etc.

[0056] FIG. 4 illustrates a schematic of an exemplary data
driving circuit that may be used with the exemplary OLED
illustrated in FIG. 3, according to an exemplary embodiment
of the present invention. However, it should be understood
that the exemplary data driving circuit should not be limited
to the exemplary OLED of FIG. 3. Rather, the exemplary
data driving circuit may be used with other electrolumines-
cent displays. Referring to FIG. 4, the data driving circuit
200 may include a shift register and a latch unit.

[0057] The shift register may include a plurality of first
stages 2101 to 21027, and each of the first stages may be
operated by a first clock (CLK1) and a second clock
(CLK2), and then the first stage 2101 may output a 1** carrier
wave (s[1]) and may transmit the 1% carrier wave (s[1]) to a
274 first stage 2102. Data signals (for example, video data)
may be output with the st carrier wave (s[1]). The 2™ first
stage 2102 may receive the 1° carrier wave, and then may
transmit the 2% carrier wave to a 3" first stage and a 1%
second stage 2201, and then the 3™ first stage may transmit
a 3" carrier wave to the 4% first stage 2104. That is, the
even-numbered first stages 2102, 2104 . . . 2102»-2, 2102»
may transmit carrier waves to the adjacent first stages (the
odd-numbered first stage 2103, 2105 . . . 2102»-3, 2102»-1)
and the second stages.

[0058] The latch unit may include a plurality of the second
stages 2201 to 220n, and each of the second stages may be
operated by a first enable signal (EN1), a second enable
signal (EN2) which may be supplied by first and second
enable signal generators. The plurality of the second stages
2201 to 220n may be connected to output lines of the
even-numbered first stages 2102, 2104 . . . 21021-2, 2102»
to receive data signal (al to an) transmitted from the
even-numbered first stages 2102, 2104, . . . 2102%-2, 2102»
to the carrier waves (s2, s4, . . . s2n-2,52n). Accordingly, a
plurality of the second stages 2201 to 220z may be half the
number of the plurality of the first stages 2101 to 2102n.
Also, each of the second stages may simultaneously output
the data signals (for example, video data) based on the first
enable signal (EN1) and the second enable signal (EN2).
Accordingly, the data signals (for example, video data) may
be input in series to a plurality of the first stages 2101 to
2102n and may be output in parallel by a plurality of the
second stages 2201 to 220n.

[0059] FIG. 5 illustrates a timing diagram of an exemplary
operation of the data driving circuit illustrated in FIG. 4.

May 10, 2007

Referring to FIG. 5, the first clock CLK1 may be a pulse that
may be periodically generated and may have a longer high
period and a shorter low period. The second clock (CLK2)
may also be a pulse that is delayed for a predetermined
period compared to the first clock (CLK1). The carrier wave
(s1) outputs from the 1 first stage 2101 may be generated
with the same periodicity as the first clock (CLK1), and the
carrier wave (s1) outputs the 1°* data (al) when the signal is
at a low level. The 1% first stage 2101 that may receive the
input data serially, may continue to sequentially output a
n-th data of the 1% data (al) over the carrier wave (§[1]). In
turn, the 2™ first stage 2102 receives the 1% carrier wave
from the 1% first stage 2101, and then outputs the 2™ carrier
wave (s2). Therefore, the 2™ carrier wave (s2) outputs the 1°
data (al) after the 1°* data (al) is delayed for a predetermined
time compared to the 1** carrier wave (s1), and sequentially
outputs the data from the 1% data (al) to the n data (an). In
this manner, the n carrier wave (sn) outputs the data from
the 1% data (al) to the n™ data (an). The first and second
enable signals (EN1, EN2) may be input at a point that the
1 data (al) to n'™ data (an) are output over the n™ carrier
wave (sn) of the 1% carrier wave (s1), and then output
simultaneously by a plurality of the second stages 2201 to
220n.

[0060] FIG. 6 illustrates a schematic of another exemplary
data driving circuit that may be used with the OLED
illustrated in FIG. 3, according to an exemplary embodiment
of the present invention. Again, it should be understood that
the exemplary data driving circuit should not be limited to
the exemplary OLED of FIG. 3. Rather, the exemplary data
driving circuit may be used with other electroluminescent
displays. Referring to FIG. 6, the data driving circuit 200
may include a shift register and a latch unit.

[0061] The shift register may include a plurality of first
stages 2101 to 21027, and each of the first stages may be
operated by the first clock (CLK1) and the second clock
(CLK2). The first stage 2101 may output the 1> carrier wave
(s1) and transmit the 1°° carrier wave (s1) to the 2 first stage
2102 and the 1°" second stage 2201. Data signals (for
example, video data) may be carried and output in the 1%
carrier wave (s1). Thus, the 2™ first stage 2102 may receive
the 1% carrier wave (s1) and may transmit the 2°¢ carrier
wave to a 3™ first stage 2103, and then the 3™ first stage 2103
may transmit a 3™ carrier wave (s3) to the 4™ first stage and
the 2™ second stage 2202. That is, the odd-numbered first
stages 2001, 2003 . . . 20025-3, 20027-1 may transmit carrier
waves to the adjacent first stages (the even-numbered first
stage 2002, 2004 . . . 2002%-2, 20027) and the second stages.

[0062] The latch unit may include a plurality of the second
stages 2201 to 220n, and each of the second stages may be
operated by a first enable signal (EN1) and a second enable
signal (EN2). The plurality of the second stages 2201 to
220n may be connected to output lines of the odd-numbered
first stages 2001, 2003 . . . 20027-3, 2002.-1 to receive data
signals (al to an) transmitted from the odd-numbered first
stages 2001, 2003 . . . 2002%-3, 2002.-1. Accordingly, a
plurality of the second stages 2201 to 2207 may have half
the number of the plurality of the first stages 2101 to 2102x.
Also, each of the second stages may simultaneously output
the data signals (for example, video data) based on the first
enable signal (EN1) and the second enable signal (EN2).
Accordingly, the data signals (for example, video data) may
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be input in series to a plurality of the first stages 2101 to
2102r and may be output in parallel by a plurality of the
second stages 2201 to 220n.

[0063] FIG. 7 illustrates a timing diagram of an exemplary
operation of the data driving circuit illustrated in FIG. 6.
Referring to FIG. 7, the first clock CLK1 may be a pulse that
may be periodically generated and may have a longer high
period and a shorter low period. The second clock (CLK2)
may be a pulse delayed for a predetermined period com-
pared to the first clock (CLK1) pulse. The carrier wave (s1)
that may be output from the 1** first stage 2101 may be
generated with the same periodicity as the first clock
(CLK1), and the carrier wave (s1) may output data (al)
when the signal is at a low level. The carrier wave (s1) may
continue to sequentially output a n™ data in the 1 data (al).

[0064] The 2°¢ first stage 2102 may receive the 1 carrier
wave (s1) from the 1% first stage and may output the 2™
carrier wave (s2). The 2™ carrier wave (s2) may output the
1*" data (al) after the 1** data (al) is delayed for a predeter-
mined time as compared to the 1°* carrier wave (s[1]), and
may sequentially output the data from the 1 data (al) to
then n™ data (an). In this manner, the nth first stage 2102n
may output the n't carrier wave (sn). The first and second
enable signals (EN1, EN2) may be input at a point that the
1t data (al) to n™ data (an) are output over the n' carrier
wave (sn) of the 1** carrier wave (s1), and then may be
simultaneously output by a plurality of the second stages
2201 to 220n.

[0065] FIG. 8 illustrates a circuit diagram of an exemplary
first stage that may be used in the data driving circuits
illustrated in FIG. 4 and FIG. 6, according to an exemplary
embodiment of the present invention. FIG. 9 illustrates a
circuit diagram of an exemplary second stage that may be
used in the data driving circuits illustrated in FIG. 4 and FIG.
6, according to an exemplary embodiment of the present
invention.

[0066] Referring to FIG. 8 and FIG. 9, the first and second
stages may have the same configuration, except that the first
stage may receive a first clock signal (CLK1) and a second
clock signal (CLK2), while the second stage may receive a
first enable signal (EN1) and a second enable signal (EN2).
However, although not illustrated, other implementation
may be considered where the first and second stages do not
have the same configuration. Also, for purposes of discus-
sion and illustration only, the first stage and the second stage
may be realized by PMOS transistors and capacitors. How-
ever, other implementations without PMOS transistors and
capacitors may be realized.

[0067] Since the first stage and the second stage may be
connected in a same manner, as discussed above, the first
stage and second stage will be described referring to the
connection of the first stage only.

[0068] Referring to FIG. 8, in the first transistor (M1), a
source may be connected to an input terminal (IN), a drain
may be connected to a first node (N1) and a gate may be
connected to the second clock (CLK2). In the second
transistor (M2), a source may be connected to a first clock
(CLK1), a drain may be connected to a second node (N2),
and a gate may be connected to the first node (N1). In the
third transistor (M3), a source may be connected to a third
node (N3), a drain may be connected to a second power
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supply (VSS), and a gate may be connected to the second
clock (CLK?2). In the fourth transistor (M4), a source may be
connected to a second clock (CLK2), a drain may be
connected to the third node (N3), and a gate may be
connected to the first node (N1). Also in the fifth transistor
(M5), a source may be connected to a first power supply
(VDD), a drain may be connected to an output terminal
(OUT), and a gate may be connected to the third node (N3).
Finally, in a capacitor (C1), a first electrode may be con-
nected to the first node (N1), and a second electrode may be
connected to the second node (N2). The second node (N2)
may also be connected to to the second node (N2). The
second node (N2) may also be connected to input terminal
(IN) may be stored in the capacitor (Cl), and then may be
output through the output terminal (OUT) after a predeter-
mined time.

[0069] At that time, an output port outputs high level
signals and low level signals by a clock and an inverse clock
regardless of property deviations of the transistors. There-
fore it is possible to decrease malfunction of the data driving
circuit.

[0070] FIG. 10 illustrates a circuit diagram of another
exemplary first stage that may be used in the data driving
circuits illustrated in FIG. 4 and FIG. 6. FIG. 11 illustrates
a circuit diagram of another exemplary second stage. Refer-
ring to FIG. 10 and FIG. 11, the first and second stages may
be realized by NMOS transistors and capacitors. Again,
other implementations of the first and second stages may be
realized. The first stage may be operated after receiving the
first clock signal and the second clock signal, and the second
stage may be operated after receiving the first enable signal
and the second enable signal.

[0071] FIG. 12 illustrates a timing diagram of an exem-
plary operation of the data driving circuit illustrated in FIG.
4, in which the first and second stages illustrated in FIG. 10
and FIG. 11 may be used. FIG. 13 illustrates a timing
diagram of an exemplary operation of the data driving
circuit illustrated in FIG. 6, in which the first and second
stages illustrated in FIG. 10 and FIG. 11 may be used.
Referring to FIG. 12 and FIG. 13, waveforms of signals
input/output in the first and second stage may be realized by
NMOS transistors. The signals may be reversed, and then
input into the first and second stages to operate the data
driving circuit, as illustrated in FIG. 6. As a result, a
description of FIG. 12 and FIG. 13 is identical with that of
FIG. 7.

[0072] As described above, the data driving circuit accord-
ing to the present invention has advantages in that it may
reduce power consumption by removing paths through
which a static current may flow, may minimize a leakage
current since the output port may not be recharged when a
high-level output may be put through the data driving
circuit, and also may increase an operation rate by minimiz-
ing reduction of the current that discharges the output port
since the bootstrap may be operated when a low-level output
is put through the data driving circuit.

[0073] 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
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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, comprising;

a shift register unit including a plurality of first stages
connected in series and receiving data signals and
outputting the data signals, wherein each first stage
receives the data signals output from a preceding first
stage; and

alatch unit including a plurality of second stages, wherein
each second stage is connected to a different predeter-
mined first stage and receives the data signals output
from the predetermined first stage, wherein the number
of second stages is substantially half the number of the
first stages.
2. The data driving circuit as claimed in claim 1, wherein
the predetermined first stage is an even-numbered first stage.
3. The data driving circuit as claimed in claim 1, wherein
the predetermined first stage is an odd-numbered first stage.
4. The data driving circuit as claimed in claim 1, wherein
each first stage is connected to a first clock and a second
clock and receives first and second clock signals as input,
wherein each first stage stores data signals when the first and
the second clock signals are identical to each other and
outputs the stored data signals when the first and the second
clock signals are different from each other.
5. The data driving circuit as claimed in claim 4, wherein
each first stage comprises:

a first transistor connected between an input port and a
first node and being turned on based on the second
clock:

a second transistor connected between the first clock and
a second node and being turned on based on a voltage
of the first node;

a third transistor connected between a third node and a
first power supply and being turned on based on the
second clock;

a fourth transistor connected between the second clock
and a third node and being turned on based on the
voltage of the first node;

a fifth transistor connected between a second power
supply and an output port and being turned on based on
the voltage of the third node; and

a first capacitor connected between the first node and the
output port and maintaining the voltages of the output
port and the first node.

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

each of the first stages includes PMOS or NMOS transistors.

7. The data driving circuit as claimed in claim 4, wherein
the first and the second clock signals include a data-reading
period and a data-transmitting period, and the data-reading
period is shorter than the data-transmitting period.

8. The data driving circuit as claimed in claim 7, wherein
the second clock signal is analogous to a delayed first clock
signal.

9. The data driving circuit as claimed in claim 1, wherein
each second stage receives a first enable signal and a second
enable signal that are input at a same period, wherein each
second stage stores data signals when the first and the second
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enable signals are identical to each other and outputs the
stored data signals when the first and the second enable
signals are different from each other.

10. The data driving circuit as claimed in claim 9, wherein
each second stage comprises:

a sixth transistor connected between an input port and a
fourth node and being turned on based on the first
enable signal generator;

a seventh transistor connected between a second enable
signal generator and a fifth node and being turned on
based on a voltage of the fourth node;

an eighth transistor connected between a first power
supply and a sixth node and being turned on based on
the first enable signal generator;

a ninth transistor connected between the first enable signal
generator and the sixth node and being turned on based
on the voltage of the fourth node;

a tenth transistor connected between a second power
supply and an output port and being turned on based on
a voltage of the sixth node; and

a second capacitor connected between the fourth node and
the output port, the second capacitor maintaining the
voltages of the output port and the fourth node.

11. The data driving circuit as claimed in claim 10,
wherein each of the second stages includes PMOS or NMOS
transistors.

12. The data driving circuit as claimed in claim 9, wherein
the second stages simultaneously output the data signals in
parallel based on the first and the second enable signals.

13. The data driving circuit as claimed in claim 12,
wherein the first and the second enable signals have wave-
forms of the first and the second clock signals at an applied
point.

14. The data driving circuit as claimed in claim 1,
including a D/A converter connected to the latch unit,
wherein the D/A converter receives digital data signals from
the latch unit and outputs analog data signals.

15. An electroluminescent display, comprising:

a pixel unit including pixels receiving data signals and
scan signals;

a scan driving circuit transmitting the data signals to the
pixels; and

a data driving circuit transmitting the scan signals to the
pixels,

wherein the data driving circuit includes:

a shift register unit including a plurality of first stages
connected in series and receiving data signals and
outputting the data signals, wherein each first stage
receives the data signals output from a preceding first
stage; and

a latch unit including a plurality of second stages, wherein
each second stage is connected to a different predeter-
mined first stage and receives the data signals output
from the predetermined first stage, wherein the number
of second stages is substantially half the number of the
first stages.
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16. The electroluminescent display as claimed in claim
15, wherein the predetermined first stage is an even-num-
bered first stage.

17. The electroluminescent display as claimed in claim
16, wherein the predetermined first stage is an odd-num-
bered first stage.

18. The electroluminescent display as claimed in claim
15, wherein each first stage is connected to a first clock and
a second clock and receives first and second clock signals as
input, wherein each first stage stores data signals when the
first and the second clock signals are identical to each other
and outputs the stored data signals when the first and the
second clock signals are different from each other.

19. The electroluminescent display as claimed in claim
18, wherein each first stage comprises:

a first transistor connected between an input port and a
first node and being turned on based on the second
clock;

a second transistor connected between the first clock and
second node and being turned on based on a voltage of
the first node;

a third transistor connected between a third node and a
first power supply and being turned on based on the
second clock;

a fourth transistor connected between the second clock
and a third node and being turned on based on the
voltage of the first node;

a fifth transistor connected between a second power
supply and an output port and being turned on based on
the voltage of the third node; and

a first capacitor connected between the first node and the
output port and maintaining the voltages of the output
port and the first node.

20. The electroluminescent display as claimed in claim
18, wherein the first and the second clock signals include a
data-reading period and a data-transmitting period, and the
data-reading period is shorter than the data-transmitting
period.
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21. The electroluminescent display as claimed in claim
20, wherein the second clock signal is analogous to a
delayed first clock signal.

22. The electroluminescent display as claimed in claim
15, wherein each second stage receives a first enable signal
and a second enable signal that are input at a same period,
wherein each second stage stores data signals when the first
and the second enable signals are identical to each other and
outputs the stored data signals when the first and the second
enable signals are different from each other.

23. The electroluminescent display as claimed in claim
22, wherein the second stage comprises:

a sixth transistor connected between an input port and a
fourth node and being turned on based on the first
enable signal generator;

a seventh transistor connected between a second enable
signal generator and a fifth node and being turned on
based on a voltage of the fourth node;

an eighth transistor connected between a first power
supply and a sixth node and being turned on based on
the first enable signal generator;

a ninth transistor connected between the first enable signal
generator and the sixth node and being turned on based
on the voltage of the fourth node;

a tenth transistor connected between a second power
supply and an output port and being turned on based on
a voltage of the sixth node; and

a second capacitor connected between the fourth node and
the output port, the second capacitor maintaining the
voltages of the output port and the fourth node.

24. The electroluminescent display as claimed in claim
22, wherein the second stages simultaneously output the
data signals in parallel based on the first and the second
enable signals.
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