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SCAN DRIVING CIRCUIT,
ELECTROLUMINESCENT DISPLAY HAVING
THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] Embodiments of the present invention relate to a
scan driver and a method for driving a display, and an elec-
troluminescent (EL) display including the scan driver. More
particularly, embodiments relate to a scan driver and method
for driving a display, and an EL display including the scan
driver inwhich a reduced number of clock signals are input to
terminals of the scan driver.

[0003] 2. Description of the Related Art

[0004] Generally, a conventional EL display emits light by
electrically exciting fluorescent or phosphorescent materials.
An organic EL display may drive NxM number of organic EL,
cells so as to display an image. The organic EL cell may
include an anode, e.g., made of a transparent conductive
material such as indium tin oxide (ITO), an organic thin film
and a cathode, e.g., made of an opaque conductive material,
such as metal. The organic thin film may have a multi-layered
structure including an emitting layer (EML) for emitting light
by combing an electron and a hole, an electron transport layer
(ETL) for transporting the electron and a hole transport layer
(HTL) for transporting the hole. Further, the organic thin film
may include an electron injecting layer (EIL) for injecting the
electron and a hole injecting layer (HIL) for injecting the
hole.

[0005] Driving techniques for the organic EL cell may
include a passive matrix (PM) technique and an active matrix
(AM) technique. The PM technique refers to a driving tech-
nique in which lines of anodes and cathodes orthogonal to
each other may be selected to drive light emission cells. The
AM technique refers to a driving technique in which each
emission cell may be driven by a thin film transistor (TFT) via
external signals stored in a capacitor. The AM technique may
include a voltage programming technique and a current pro-
gramming technique according to a signal form applied to
maintain a voltage in the capacitor.

[0006] Recently, various kinds of light-weight, small-sized
light emitting displays have been developed. Organic EL
displays may be employed in mobile communication termi-
nals, navigation devices, personal display assistances
(PDAs), camcorders, and so forth. For such applications, an
organic EL display having a high light emitting efficiency,
high luminance, a wide viewing angle, a high resolution, a
high response speed and a reduced thickness may be
employed. The AM technique may provide better luminance
and lower power consumption than the PM technique.
[0007] Scan drivers of organic EL displays may employ a
latch scan circuit using two clock signals to prevent a scan
signal from being changed due to coupling capacitance. The
latch scan circuit may have two input terminals for receiving
the two clock signals, thereby increasing the size and the
manufacturing cost of an integrated circuit (IC) including the
latch scan circuit.

SUMMARY OF THE INVENTION

[0008] Embodiments of the present invention are therefore
directed to providing a scan driver, a driving method, and an
EL display including the scan driver, which substantially
overcome one or more of the disadvantages of the related art.
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[0009] It is therefore a feature of an embodiment of the
present invention to provide a scan driver, a driving method,
and an EL display including the scan driver that can operate a
latch scan driving circuit using a single clock signal to gen-
erate two clock signals.

[0010] It is therefore another feature of an embodiment of
the present invention to provide a scan driver, a driving
method, and an EL display including the scan driver that
decreases a number of clock input terminals for a latch scan
driving circuit to one.

[0011] Itis therefore yet another feature of an embodiment
of the present invention to provide a scan driver, a driving
method, and an EL display including the scan driver having
decreased integrated circuit size.

[0012] TItis therefore still another feature of an embodiment
of the present invention to provide a scan driver, a driving
method, and an EL display including the scan driver having a
reduced manufacturing cost.

[0013] At least one of the above and other features and
advantages of the present invention may be realized by pro-
viding a scan driver including a shift register, a first signal
processor adapted to receive an initializing signal, a base
clock signal, a base negative clock signal and a feedback
signal, and to generate a first output signal, a second signal
processor adapted to receive the initializing signal, the first
output signal, the base clock signal and the base negative
clock signal, and to generate a second output signal and a
second negative output signal, a first logic gate adapted to
receive the base clock signal and the second output signal, and
to generate a first clock signal, and a second logic gate
adapted to receive the base clock signal and the second nega-
tive output signal, and to generate a second clock signal.
[0014] The may include a first switching element, the first
switching element being electrically coupled to a negative
output signal of the shift register via a control electrode, the
first switching element being adapted to supply a first power
voltage to the first and second signal processors. The scan
driver may include a shift inverter adapted to receive the
output signal of shift register and to output the negative output
signal of the shift register. The first power voltage may be the
initializing signal supplied to the first signal processor and the
second signal processor. The shift register may be adapted to
receive the base clock signal, the base negative clock signal,
and the initializing signal, and to output an output signal of
the shift register.

[0015] The first signal processor may include a first trans-
mission gate adapted to receive the base clock signal and the
base negative clock signal, and to transfer the feedback signal
to a first inverter, a second transmission gate adapted to
receive the base clock signal and the base negative clock
signal, and to transfer the output signal of a second inverter to
the first inverter, the first inverter adapted to receive the output
signal of the first and the second transmission gates, and to
generate a first output signal, and the second inverter adapted
to invert the first output signal and to transfer an inverted first
output signal to the second transmission gate.

[0016] The initializing signal may be input to the second
inverter. The feedback signal may be the second output signal.
The first transmission gate may be on when the base clock
signal is high. The second transmission gate may be on when
the base clock signal is low.

[0017] The second signal processor may include a third
transmission gate adapted to receive the base clock signal and
the base negative clock signal, and to transfer the first output
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signal to a third inverter, a fourth transmission gate adapted to
receive the base clock signal and the base negative clock
signal, and to transfer the feedback signal to the third inverter,
the third inverter adapted to receive the output signal of the
third and the fourth transmission gate, and to generate the
second negative output signal, and the fourth inverter adapted
to receive the second negative output signal and to generate
the second output signal.

[0018] The initializing signal may be an input signal of the
third transmission gate. The feedback signal may be the sec-
ond output signal. The third transmission gate may be on
when the base clock signal is high. The fourth transmission
gate may be on when the base clock signal is low.

[0019] The first and the second clock signals may be input
to alatch scan circuit. The latch scan circuit may include first
through fifth transistors, wherein the first transistor is adapted
to transfer an input signal of the latch scan circuit to control
electrodes of the second and fourth transistors in accordance
with the first clock signal, the second transistor is adapted to
transfer the second clock signal to an output signal of the latch
scan circuit in accordance with an output signal of the first
transistor, the third transistor adapted to transfer a second
power voltage to the fifth transistor in accordance with the
first clock signal, the fourth transistor is adapted to transfer
the first clock signal to a control electrode of the fifth transis-
tor in accordance with an output signal of the first transistor,
and the fifth transistor is adapted to transfer a first power
voltage to the output signal of the latch scan driving circuit in
accordance with outputs of the third and the fourth transistors.
The output signal of the latch scan circuit may be a scan signal
transmitted to a pixel circuit.

[0020] The shift register may include a first PMOS switch-
ing element adapted to supply a first power voltage in accor-
dance with the base clock signal, a second PMOS switching
element adapted to supply the first power voltage from the
first PMOS switching element to a first node in accordance
with a shift register input signal, a first NMOS switching
element adapted to supply a second power voltage in accor-
dance with the base negative clock signal, a second NMOS
switching element adapted to supply the second power volt-
age from the first NMOS switching element to the first node
in accordance with the shift register input signal, a third
PMOS switching element adapted to supply the first power
voltage in accordance with the base negative clock signal, a
third NMOS switching element adapted to supply the second
power voltage in accordance with the base clock signal, a
second node between a fourth PMOS switching element and
a fourth NMOS switching element, the fourth PMOS switch-
ing element being adapted to transfer the first power voltage
from the third PMOS switching element to the first node in
accordance with a signal at the second node, and the fourth
NMOS switching element being adapted to transfer the sec-
ond power voltage from the third NMOS switching element
to the first node in accordance with the signal at the second
node, a fifth PMOS switching element adapted to supply the
first power voltage to the second node in accordance with a
signal at the first node, and a fifth NMOS switching element
adapted to supply the second power voltage to the second
node in accordance with the signal at the first node. The
second node may be an output signal of the shift register.
[0021] The driver may include a clock inverter receiving
the primitive clock signal so as to generate the primitive
negative clock signal
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[0022] At least one of the above and other features and
advantages of the present invention may be realized by pro-
viding an electroluminescence display including the scan
driver.

[0023] At least one of the above and other features and
advantages of the present invention may be realized by pro-
viding a method of generating first and second clock signals
from a single clock signal, the method including generating a
first output signal from an initializing signal, a base clock
signal, a base negative clock signal and a feedback signal,
generating a second output signal and a second negative out-
put signal from the initializing signal, the first output signal,
the base clock signal and the base negative clock signal,
generating the first clock signal from the base clock signal and
the second output signal, and generating the second clock
signal from the base clock signal and the second negative
output signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] 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 drawings,
in which:

[0025] FIG. 1 illustrates a block diagram of an EL display
according to an embodiment of the present invention;

[0026] FIG. 2 illustrates a block diagram of a scan driver
according to an embodiment of the present invention;

[0027] FIG. 3 illustrates a circuit diagram of a latch scan
circuit according to an embodiment of the present invention;
[0028] FIG. 4illustrates a timing diagram of an operation of
the latch scan circuit shown in FIG. 3;

[0029] FIG. Sillustrates a circuit diagram of a shift register
according to an embodiment of the present invention;

[0030] FIG. 6 illustrates a block diagram of a clock dis-
tributor according to an embodiment of the present invention;
and

[0031] FIG. 7illustrates a timing diagram of an operation of
the clock distributor shown in FIG. 6.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Korean Patent Application No. 10-2007-0004431,
filed on Jan. 15, 2007, in the Korean Intellectual Property
Office (KIPO), and entitled: “Organic Electroluminescence
Display and Driving Circuit Thereof,” is incorporated by
reference herein in its entirety.

[0033] The present invention will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
illustrated. The invention may, however, be embodied in dif-
ferent 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 com-
plete, and will fully convey the scope of the invention to those
skilled in the art.

[0034] In the figures, the dimensions of layers and regions
may be exaggerated for clarity of illustration. It will also be
understood that when alayer 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 or elements may also
be present. Further, it will be understood that when a layer or
element is referred to as being “under” another layer or sub-
strate, it can be directly under, or one or more intervening
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layers or elements may also be present. In addition, it will also
be understood that when a layer or elements is referred to as
being “between” two layers or elements, it can be the only
layer or element between the two layers or elements, or one or
more intervening layers or elements may also be present. Tt
will further be understood that when an element is referred to
as being “coupled” to another element, it can be directly
coupled to the other element, or one or more intervening
elements may also be present. Like reference numerals refer
to like elements throughout.

[0035] As will be described in detail below, a scan driver, a
driving method, and an organic EL display including the scan
driver according to embodiments may produce the following
effects. First, the scan driver may generate two clock signals
that can operate the latch scan driving circuit from a single
clock signal, thereby decreasing a number of clock input
terminals, i.e., to one, a size of integrated circuit, and a manu-
facturing cost. Second, a clock distributor used to generate the
two clock signals may be initially driven using the scan driver.
[0036] FIG. 1 illustrates a block diagram of an organic EL,
display 100 according to an embodiment of the present inven-
tion. Referring to FIG. 1, the organic EL display 100 may
include a scan driver 200, a data driver 120 and an organic EL
display panel (hereinafter, referred to as “a panel”) 130.
[0037] The scan driver 200 may sequentially supply a scan
signal to the panel 130 via a scan lines Scan[1], Scan[2], . ..
, Scan[n]. The data driver 120 may supply a data signal to the
panel 130 via a data lines Data[1], Data[2], . .., Data[m]. The
panel 130 may include a plurality of scan lines Scan[1],
Scan[2], . . ., Scan|n] arranged in a column direction, a
plurality of datalines Data[1], Data[2], .. ., Data|m] arranged
in arow direction, and a pixel circuit 131 at the intersection of
the scan lines and the data lines.

[0038] Thepixelcircuit131 may bein a pixel area P defined
by two neighboring scan lines and two neighboring data lines.
The panel 130 may supply the first and the second power
voltage VDD and VSS (not shown) from the outside to each
pixel circuit 131. Each pixel circuit 131 may emit light in
accordance with a data signal supplied by a controlling cur-
rent.

[0039] FIG. 2 illustrates a block diagram of the scan driver
200 according to an embodiment of the present invention.
Referring to FIG. 2, the scan driver 200 may include a clock
distributor (CD) 210 and a plurality of latch scan circuits 220.
[0040] The clock distributor CD 210 may receive a base
clock signal CS and an initializing driving signal FLM, and
may generate first and second signals CLK1 and CLK2. The
first and second signals CLK1 and CLK2 may be supplied to
the latch scan circuit 220. The first and second signals CLK1
and CLK2 may have may overlap for a predetermined time at
the high level, i.e., may both be high for the predetermined
time, and may have opposite phases over a remaining portion
of the period. The clock distributor CD 210 may generate the
first and second signals CLK1 and CLK?2 in accordance with
only the base clock signal CS, thereby allowing the number of
input clock terminals of scan driver 200 to be reduced from
two to one, which may allow a number of the input terminals,
a size and manufacturing cost of the scan driver 200 all to be
reduced.

[0041] A number n of the latch scan circuits 220 may
sequentially output the scan signal. The number n of latch
scan circuits 220 may transfer the scan signal to the panel 130
through the scan lines Scan[1], Scan[2], . . ., Scan[n]. The
latch scan circuit 220 may transfer a base input signal as an
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input signal of a first latch scan circuit, and may transfer an
output signal of a previous latch circuit as an input signal for
the 2 to an n latch scan circuits. Each latch scan circuit 220 of
the scan driver 200 for outputting the scan signal may include
first and second clock terminals clka and clkb for receiving
the first and second clock signals CLK1 and CLK2. The first
clock signal CLK1 may be supplied to the first clock terminal
clka of odd number latch scan circuits 220, and the second
clock signal CLK2 may be supplied to the second clock
terminal clkb thereof. The second clock signal CLK2 may be
supplied to the first clock terminal clka of even number latch
scan circuits 220, and the first clock signal CLK1 may be
supplied to the second clock terminal clkb thereof. In other
words, each latch scan circuit 220 may receive the initializing
input signal IN or the output signal of the previous stage, the
first and second signals CLK1 and CLK2, and may sequen-
tially output the scan signal, e.g., a low level signal, after a
period in which the first clock signal CLK1 and the second
clock signal CLK?2 are both high.

[0042] FIG. 3 illustrates a circuit diagram of the latch scan
circuit 220 according to an embodiment of the present inven-
tion. FIG. 4 illustrates a timing diagram of the operation of the
latch scan circuit 220 shown in FIG. 3. FIG. 6 illustrates a
circuit diagram of the clock distributor CD 210 of the scan
driver 200. FIG. 5 illustrates a circuit diagram of a shift
register SR to be used in the clock distributor CD 210.
[0043] Referring to FIG. 3, the latch scan circuit 220 of an
embodiment of the present invention, which is assumed to be
odd numbered, here the first, latch scan circuit 220, may
receive the first clock signal CLK1 at the first clock terminal
clka and the second clock signal CLK2 at the second clock
terminal clkb. Alternatively, in an even numbered latch scan
circuit 220, the second clock signal CLK2 may be supplied to
the first clock terminal clka, and the first clock signal CLK1
may be supplied to the second clock terminal clkb. The sec-
ond power voltage VSS may be a ground voltage, as illus-
trated in FIG. 3.

[0044] Each latch scan circuit 220 may include a first tran-
sistor M1, a second transistor M2, a third transistor M3, a
fourth transistor M4, a fifth transistor M5, and a capacitive
element C1.

[0045] As illustrated in FIG. 4, during a precharge period,
e.g., a first period T41, the first clock signal CLK1 may be
low, the second clock signal CLK2 may be high, and the input
signal IN may be low. During an evaluation period, e.g., a
third period T43, the first clock signal CLK1 may be high and
the second clock signal CLK2 may be low. During the pre-
charge period, a high level may be output to the scan line
Scan[1]. During the evaluation period, a signal received dur-
ing the precharge period, e.g., a low level signal, may be
output to the scan line Scan[1].

[0046] By sequentially outputting the signal of the low
level after a time that the clock signals CLK1 and CLK2 input
to each latch circuit 220 from the clock distributor CD 210
overlap, i.e., botharehigh, in a second period T42 and a fourth
period T44, a predetermined time interval between the output
signals of each latch scan circuit 220 may be produced,
thereby allowing margin for the clock skew or the delay to be
assured.

[0047] During the precharge period, i.e., the first period
T41, when the first clock signal CLK1 is low and the second
clock signal CLK2 is high, first and third transistors M1 and
M3 may be turned on, such that the input signal IN may be
transferred to each control electrode of second and fourth
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transistors M2 and M4, thereby turning them on. Consequen-
tially, for the precharge period, the input signal IN may be
stored in the capacitive element C1, and the first clock signal
CLK1 transferred from the fourth transistor M4 or a second
power voltage VSS transferred from the third transistor M3
may be applied to a control electrode of the fifth transistor
M35, which is thereby turned on, such that the first power
voltage VDD may be output through an output stage OUT. In
other words, the output of the latch scan circuit 220 may
become high during the precharge period.

[0048] During the evaluation period, i.e., the third period
T43, when the first clock signal CLK1 is high and the second
clock signal CLK2 is low, the first transistor M1 may be
turned off so that the input signal IN is cut off, such that the
third and fourth transistors M3 and M4 may also be turned off.
The second transistor M2 may be turned on by a voltage, e.g.,
the input signal IN, stored in the capacitive element C1 during
the precharge period. The second clock signal CLK2 may be
provided to the output stage OIT via the turned-on second
transistor M2, and the output may become low during the
third period T43.

[0049] When the first and the second clock signals CLK1
and CLK2 are high, if a previous period is the precharge
period, i.e., during the second period T42, the first and third
transistors M1 and M3 controlled by the first clock signal
CLK1 may be turned off, and the voltage stored in the capaci-
tive element C1 may be maintained.

[0050] During the fourth period T44, the fifth transistor M5
may be turned on and the second transistor M2 may be turned
off, or the fifth transistor M5 may be turned off and the second
transistor M2 may be turned on. Thus, the output stage OUT
may become a non-floating state.

[0051] As a result, the output stage OUT of the latch scan
circuit 220 may always be maintained in the non-floating state
for the first to fourth periods T41, T42, T43 and T44, thereby
reducing or preventing the scan signal applied to each scan
line being changed due to the coupling capacitance caused by
the intersection of the scan lines and the data lines.

[0052] FIG. Sillustrates a circuit diagram of a shift register
SR, which may be used in the clock distributor CD 210 (FIG.
6) according to an embodiment of the present invention.
[0053] Referring to FIG. 5, the shift register SR may
receive the base clock signal CS, a base negative clock signal
CSB, a shift register input signal IN[SR], a first power voltage
VDD, and the second power voltage VSS. The base clock
signal CS and the base negative clock signal CSB are opposite
eachother, i.e., when the base clock signal CSis high, the base
negative clock signal CSB is low, and vice versa. The first
power voltage VDD may be higher than the second power
voltage VDD.

[0054] The shift register SR may include a first PMOS
switching element P1, a second PMOS switching element P2,
a third PMOS switching element P3, a fourth PMOS switch-
ing element P4, a fifth PMOS switching element P5, a first
NMOS switching element N1, a second NMOS switching
element N2, a third NMOS switching element N3, a fourth
NMOS switching element N4 and a fifth NMOS switching
element N5.

[0055] The first PMOS switching element P1 may include
a first electrode (drain electrode or source electrode) electri-
cally coupled to the first power voltage VDD, a second elec-
trode (drain electrode or source electrode) electrically
coupled to the second PMOS switching element P2, and a
control electrode (gate electrode) electrically coupled to the
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base clock signal CS. The first PMOS switching element P1
may be turned on when the base clock signal CS is low,
thereby supplying the first power voltage VDD to the second
PMOS switching element P2.

[0056] The second PMOS switching element P2 may
include a first electrode electrically coupled to the second
electrode of the first PMOS switching element P1, a second
electrode electrically coupled to a first electrode of the second
NMOS switching element N2 and a first node (FN), and a
control electrode electrically coupled to the shift register
input signal IN[SR]. The second PMOS switching element P2
may be turned on when the shift register input signal IN[SR]
is low, such that, the first power voltage VDD being supplied
from the first PMOS switching element P1 may be supplied to
the first node FN.

[0057] The third PMOS switching element P3 may include
a first electrode electrically coupled to the first power voltage
VDD, a second electrode electrically coupled to the fourth
PMOS switching element P4, and a control electrode electri-
cally coupled to the base negative clock signal CSB. The third
PMOS switching element P3 may be turned on when the base
negative clock signal CSB is low, such that the first power
voltage VDD may be supplied to the first electrode of the
fourth PMOS switching element P4.

[0058] The fourth PMOS switching element P4 may
include a first electrode electrically coupled to the second
electrode of the third PMOS switching element P3, a second
electrode electrically coupled to a first electrode of the fourth
NMOS switching element N3 and the first node FN, and a
control electrode electrically coupled to the shift register
output signal OUT[SR]. The fourth PMOS switching element
P4 may be turned on when the shift register output signal
OUT[SR] is low, such that the first power voltage VDD being
supplied at the third PMOS switching element P3 may be
supplied to the first node FN.

[0059] The fifth PMOS switching element P5 may include
a first electrode electrically coupled to the first power voltage
VDD, a second electrode electrically coupled to the first
electrode of the fifth NMOS switching element N5, and a
control electrode electrically coupled to the first node FN.
The fifth PMOS switching element P5 may be turned on when
a signal input to the control electrode through the first node
FN is low, such that the first power voltage VDD may be
output to the shift register output signal OUT[SR].

[0060] The first NMOS switching element N1 may include
a first electrode electrically coupled to the second NMOS
switching element N2, a second electrode electrically
coupled to the second power voltage VSS, and a control
electrode electrically coupled to the base negative clock sig-
nal CSB. The first NMOS switching element N1 may be
turned on when the base negative clock signal CSB is high,
such that the second power voltage VSS may be supplied to
the second electrode of the second NMOS switching element
N2.

[0061] The second NMOS switching element N2 may
include a first electrode electrically coupled to the second
electrode of the PMOS switching element P2 and the first
node FN, a second electrode electrically coupled to the first
electrode of the first NMOS switching element N1, and a
control electrode electrically coupled to the shift register
input signal IN[SR]. The second NMOS switching element
N2 may be turned on when the shift register input signal
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IN[SR]is high, such that the second power voltage VSS being
supplied at the first NMOS switching element N1 may be
supplied to the first node FN.

[0062] Thethird NMOS switching element N3 may include
a first electrode electrically coupled to the fourth NMOS
switching element N4, a second electrode electrically
coupled to the second power voltage VSS, and a control
electrode electrically coupled to the base clock signal CS. The
third NMOS switching element N3 may be turned on when
the base clock signal CS is high, such that the second power
voltage VSS may be supplied to the second electrode of the
fourth NMOS switching element N4.

[0063] The fourth NMOS switching element N4 may
include a first electrode electrically coupled to the second
electrode of the fourth PMOS switching element P4 and the
first node FN, a second electrode electrically coupled to the
first electrode of the third NMOS switching element N3, and
a control electrode electrically coupled to the shift register
output signal OUT[SR] and a second node (SN). The fourth
NMOS switching element N4 may be turned on when the
shift register output signal OUT[SR] is high, such that the
second power voltage VSS being supplied at the third NMOS
switching element N3 may be supplied to the first node FN.
[0064] The fifth NMOS switching element N5 may include
a firstelectrode electrically coupled to the second electrode of
the fifth PMOS switching element P5, a second electrode
electrically coupled to the second power voltage VSS, and a
control electrode electrically coupled to the first node FN.
The fifth NMOS switching element N5 may be turned on
when a signal input to the control electrode through the first
node FNishigh, such that the second power voltage VSS may
be supplied to the shift register output signal OUT[SR].
[0065] FIG. 6 illustrates a block diagram of the clock dis-
tributor 210 according to an embodiment of the present inven-
tion. The clock distributor 210 may include the shift register
SR illustrated in FIG. 5.

[0066] Referringto FIG. 6, the clock distributor CD 210 of
the scan driver 200 of EL display 100 may include the shift
register SR, a shift inverter S_Inv, a first switching element
S1, aclockinverter Clk_Inv, a first driver 610, a second driver
620, and logic gate(s), e.g., a first NAND gate NAND1 and a
second NAND gate NAND2.

[0067] Theclock distributor CD 210 may generate first and
second signals CLK1 and CLK2 by receiving the base clock
signal CS, the initializing driving signal FLM and the first
power voltage VDD.

[0068] The shift register SR, referring to the shift register
SR of FIG. 5, may generate the output signal by receiving the
base clock signal CS, the base negative clock signal CSB and
the initializing driving signal FLM. The output signal of the
shift register SR is a shifted initializing driving signal. The
output signal of the shift register may be an input signal of the
shift inverter S_Inv. The base clock signal CS may be trans-
ferred to the clock inverter Clk_Inv to generate the base
negative clock signal CSB.

[0069] The shift inverter S_Inv may receive the output sig-
nal of the shift register SR, generate a negative output signal
of the shift register SR, and supply the negative output signal
of the shift register SR to the control electrode of the first
switching element S1. If the output signal of the shift register
SR is high, the negative output signal of the shift register is
low, and vice versa.

[0070] The first switching element S1 may include a first
electrode (drain electrode or source electrode) electrically
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coupled to the first power voltage VDD, a second electrode
(drain electrode or source electrode) electrically coupled to
the first and second drivers 610 and 620, and a control elec-
trode (gate electrode) electrically coupled to the output signal
terminal of the shift inverter S_Tnv. The first switching ele-
ment S1 may be turned on when the shift register output
signal is high, thereby supplying a first power voltage VDDa
to the first and second drivers 610 and 620.

[0071] The clock inverter Clk_Inv may receive the base
clock signal CS to generate the base negative clock signal
CSB. When the base clock signal CS is high, the base negative
clock signal becomes low, and vice versa.

[0072] The first driver 610 may include a first transmission
gate TM1, a second transmission gate TM2, a first inverter
Invl, and a second inverter Inv2. The first driver 610 may
receive the base clock signal CS, the base negative clock
signal CSB, and the initializing signal (the first power voltage
VDDa supplied by the first switching element S1), and may
output an output signal. The first transmission gate TM1 of
the first driver 610 may receive a feedback signal from the
second driver 620, i.e., a second output signal B, the base
clock signal CS and the base negative clock signal CSB, and
may generate an output signal of the first transmission gate
T™1.

[0073] The first transmission gate TM1 may include a
PMOS transistor and a NMOS transistor. The PMOS transis-
tor may include a first electrode electrically coupled to the
first electrode of the NMOS transistor, a second electrode
electrically coupled to the second electrode of the NMOS
transistor and a control electrode electrically coupled to the
base negative clock signal CSB. The PMOS transistor may be
turned on when the input signal is low, thereby outputting the
input signal. The NMOS transistor may include a first elec-
trode electrically coupled to the first electrode of the PMOS
transistor, a second electrode electrically coupled to the sec-
ond electrode of the PMOS transistor, and a control electrode
electrically coupled to the base clock signal CS. The NMOS
transistor may be turned on when the input signal is high,
thereby outputting the input signal. The first transmission
gate TM1 may be turned when the base clock signal CS is
high and the base negative clock signal CSB is low, thereby
supplying the feedback signal B to the first inverter Inv1.
[0074] The second transmission gate TM2 of the first driver
610 may generate an output signal by receiving the output
signal of the second inverter Inv2, the base clock signal CS,
and the base negative clock signal CSB. The second trans-
mission gate TM1 may include a PMOS transistor and a
NMOS transistor. The PMOS transistor may include a first
electrode electrically coupled to the first electrode of the
NMOS transistor, a second electrode electrically coupled to
the second electrode of the NMOS transistor, and a control
electrode electrically coupled to the base clock signal CS. The
PMOS transistor may be turned on when an input signal is
low, thus outputting the input signal. The NMOS transistor
may include a first electrode electrically coupled to the first
electrode of the PMOS transistor, a second electrode electri-
cally coupled to the second electrode of the PMOS transistor,
and a control electrode electrically coupled to the base nega-
tive clock signal CSB. The NMOS transistor may be turned
on when an input signal supplied to the control electrode
thereof is high, thus outputting the input signal. Thus, the
second transmission gate TM2 may be turned on when the
base negative clock signal CSB is high and the base clock
signal CS is low, thereby supplying the output signal of the
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second inverter Inv2 to the first inverter Invl. When the first
transmission gate TM1 is turned on, the second transmission
gate TM2 is turned off, and vice versa.

[0075] The first inverter Invl of the first driver 610 may
receive the output signal of the first transmission gate TM1
when the base clock signal CS is high, and may receive the
output signal of the second transmission gate TM2 when the
base clock signal CS is low, so as to generate a first output
signal A of the first driver 610.

[0076] The second inverter Inv2 of the first driver 610 may
receive the first power voltage VDDa from the first switching
element S1 during initial driving, may supply an inverted first
power voltage signal to the second transmission gate TM2,
and may receive the first output signal from the first inverter
Inv1 after initial driving to output the first output signal to the
second transmission gate TM2.

[0077] Thesecond driver 620 may include a third transmis-
sion gate TM3, a fourth transmission gate TM4, a third
inverter Inv3 and a fourth inverter Inv4. The second driver 620
may receive the base clock signal CS, the base negative clock
signal CSB, and the initializing signal VDDa, and may output
asecond output signal B. The third transmission gate TM3 of
the second driver 620 may receive the first power voltage
VDDa, the base clock signal CS, and the base negative clock
signal CSB during initial driving to generate the output signal
of the third transmission gate TM3. After initial driving, the
output signal of the third transmission gate TM3 may be
generated by receiving the first output signal A, the base clock
signal CS and the base negative clock signal CSB.

[0078] The third transmission gate TM3 may include a
PMOS transistor and a NMOS transistor. The PMOS transis-
tor may include a first electrode electrically coupled to the
first electrode of NMOS transistor, a second electrode elec-
trically coupled to the second electrode of NMOS transistor,
and a control electrode electrically coupled to the base clock
signal CS. The PMOS transistor may be turned on when the
input signal is low, thereby outputting the input signal. The
NMOS transistor may include a first electrode electrically
coupled to the first electrode of the PMOS transistor, a second
electrode electrically coupled to the second electrode of the
PMOS transistor and a control electrode electrically coupled
to the base negative clock signal CSB. The NMOS transistor
may be turned on when the input signal is high, thereby
outputting the input signal. The third transmission gate TM3
may be turned on when the base negative clock signal CSB is
high and the base clock signal CS is low. Accordingly, the first
power voltage VDD and the first output signal A may be
transferred to an input of the third inverter Inv3.

[0079] The fourth transmission gate TM4 of the second
driver 620 may receive the second output signal B, the base
clock signal CS, and the base negative clock signal CSB, and
may generate an output signal of the fourth transmission gate
TM4. The fourth transmission gate TM4 may include a
PMOS transistor and NMOS transistor. The PMOS transistor
may include a first electrode electrically coupled to the first
electrode of the NMOS transistor, a second electrode electri-
cally coupled to the second electrode of the NMOS transistor,
and a control electrode electrically coupled to the base nega-
tive clock signal CSB. The PMOS transistor may be turned on
when the input signal is low, thus outputting the input signal.
The NMOS transistor may include a first electrode electri-
cally coupled to the first electrode of the PMOS transistor, a
second electrode electrically coupled to the second electrode
of the PMOS transistor, and a control electrode electrically
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coupled to the base clock signal CS. The NMOS transistor
may be turned on when the input signal is high, thus output-
ting the input signal. The fourth transmission gate TM4 may
be turned when the base clock signal CS is high and the base
negative clock signal CSB is low, thus transferring the output
signal (same as the second output signal of the fourth inverter
Inv4) to the input signal of the third inverter Inv3. When the
third transmission gate TM3 is turned on, the fourth transmis-
sion gate TM4 is turned off, and vice versa.

[0080] The third inverter Inv3 of the second driver 620 may
receive the output signal of the third transmission gate TM3
when the base clock signal CS is low and receive the output
signal of the fourth transmission gate TM4 when the base
clock signal CS is high, and may generate a second negative
output signal C of the second driver 620.

[0081] The fourth inverter Inv4 of the second driver 620
may receive the second negative output signal from the third
inverter Inv3 and may generate the second output signal B. If
the second output signal B is high, the second negative clock
signal C becomes low, and vice versa.

[0082] The first NAND gate NAND1 may receive the base
clock signal CS and the second output signal B of the second
driver 620 to generate the first clock signal CLK1. The second
NAND gate NAND2 may receive the base clock signal CS
and the second output signal C of the second driver 620 to
generate the second clock signal CLK2. The first and second
signals CLK1 and CLK2 may sequentially be low signals
separated by a time during which the first and second clock
signals CLK1 and CLK2 overlap, i.e., are both high.

[0083] FIG. 7 illustrates a timing diagram of operation of
the clock distributor CD 210 illustrated in FIG. 6. An opera-
tion of the clock distributor CD 210 will be explained below.
[0084] Referring to FIG. 7, the clock distributor CD 210 of
scan driver 200 may include an initializing driving period T0,
a first delay period T1, a first clock signal output period T2, a
second delay period T3, a second clock signal output period
T4 and a third delay period T5.

[0085] During the initializing driving period T0, when the
initializing driving signal FLM is high and a base clock signal
CS is low, an output signal of the shift register SR may be
high. The output signal may be inverted from high to low
through the shift inverter S_Inv. The first switching element
S1 may be turned on when the low output signal is supplied
from the shift inverter S_Inv to the control electrode of the
first switching element S1, thus transferring the first power
voltage VDD to the first and second drivers 610 and 620. The
first power voltage VDD may supply an initializing signal
VDDa to the first and second drivers 610 and 620, where
VDDa is an initializing signal for initially driving the first and
second drivers 610 and 620.

[0086] During the initializing driving period T0, the second
transmission gate TM2 may be turned when the initializing
signal VDDa is high and the base clock signal CS is low. The
initializing signal VDDa may be inverted from high to low
through the second inverter Inv2, and may output a first output
signal A from the first inverter Inv1 via the second transmis-
sion gate TM2. In other words, the input initializing signal
VDDa may circulate through the first inverter Inv1, the sec-
ond transmission gate TM2 and the second inverter Inv2.
[0087] During the initializing driving period T0, the third
transmission gate TM3 may be turned on when the initializing
signal VDDa is high and the base clock signal CS is low. The
initializing signal VDDa output from the third transmission
gate TM3 may be inverted from high to low through the third
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inverter Inv3, thus outputting a low second negative output
signal C. The low second negative output signal C may be
supplied to the fourth inverter Inv4, which may output a high
second output signal B.

[0088] During the initializing driving period T0, the first
clock signal CLK1 output by the first NAND gate NAND1
may be high when the second output signal B is high and the
base clock signal CS is low. The second clock signal CLK2
output by the second NAND gate NAND2 may be high when
the second negative output signal C is low and the base clock
signal CS is low.

[0089] During the first delay period T1, when the initializ-
ing driving signal FLM is low and the base clock signal CS is
low, the output signal of the shift register SR may be low. The
output signal may be inverted from low to high through the
shift inverter S_Inv. The first switching element S1 may be
turned off when the high output signal is supplied to the
control electrode of the first switching element S1. In other
words, the initializing signal VDDa may be supplied to the
first and second drivers 610 and 620 in the initializing driving
period T0, but not during the first delay period T1. The second
transmission gate TM2 may be turned when the base clock
signal CS is low. The high first output signal A may be
inverted to low through the second inverter Inv2, and may be
output as a high first output signal A from the first inverter
Inv1 via the second transmission gate TM2. Thus, during the
first delay period T1, the first output signal A may circulate
through the first inverter Inv1, the second transmission gate
TM2 and the second inverter Inv2.

[0090] During the first delay period T1, the third transmis-
sion gate TM3 may be turned on when the base clock signal
CS is low. The high first output signal A may be supplied to
the third inverter Inv3 via the third transmission gate TM3.
The third inverter Inv3 may output a low second negative
output signal C and may transfer the second negative output
signal C to the fourth inverter Inv4, which, in turn, may output
a high second output signal B.

[0091] During the first delay period T1, the first clock sig-
nal CLK1 output by the first NAND gate NAND1 may be
high when the second output signal B is high and the base
clock signal CS is low. The second clock signal CLK2 output
by the second NAND gate NAND2 may be high when the
second negative output signal C and the base clock signal CS
are low.

[0092] During the first clock signal output period T2, when
the initializing driving signal FLM is low and the base clock
signal CS is high, a low output signal may be output from the
shift register SR. The low output signal may be inverted to
high by the shift inverter S_Inv. The first switching element
S1 may be turned off by the high output signal supplied to the
control electrode of the first switching element S1, such that
the initializing signal VDDa may be supplied to the first and
second drivers 610 and 620 during the initializing driving
period T0, but not during the first clock signal output period
T2.

[0093] The first transmission gate TM1 may be turned on
when the base clock signal CS is high. The high second output
signal B received from the second driver 620 may be trans-
ferred to the first inverter Inv1 through the first transmission
gate TM1 to generate a low first output signal A. The fourth
transmission gate TM4 may be turned on when the base clock
signal CS is low. The high second output signal B output by
the second driver 620 during the first delay period T1 may be
transferred to the third inverter Inv3 via the fourth transmis-
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sion gate TM4. The third inverter Inv3 may output a low
second negative output signal C of the low level to the fourth
inverter Invd, which, in turn, may output a high second output
signal B. The high input second output signal B may circulate
through the fourth transmission gate TM4, the third inverter
Inv3 and the fourth inverter Inv4.

[0094] During the first clock signal output period T2, the
first clock signal CLK1 output by the first NAND gate
NANDI1 may be low when the second output signal B and the
base clock signal CS are high. The second clock signal CLK2
output by the second NAND gate NAND2 may be high when
the second negative output signal C is low and the base clock
signal CS is high.

[0095] During the second delay period T3, when the initial-
izing driving signal FLM and the base clock signal CS are
low, a output signal from the shift register SR may be low. The
low output signal may be inverted to high by shift inverter
S_Inv. The first switching element S1 may be turned off when
the high output signal is supplied to the control electrode of
the first switching element S1. In other words, the initializing
signal VDDa may be transferred to the first and second drivers
610 and 620 during the initializing driving period T0, and not
during the second delay period T3.

[0096] During the second delay period T3, the second
transmission gate TM2 may be turned on when the base clock
signal CS is low. The low first output signal A of supplied
during the first clock signal output period T2 may be inverted
to high by the second inverter Inv2. A low first output signal
A may be supplied to first inverter Inv1 iva the second trans-
mission gate TM2. Thus, the first output signal A may circu-
late through the first inverter Inv1, the second transmission
gate TM2 and the second inverter Inv2.

[0097] During the second delay period T3, the third trans-
mission gate TM3 may be turned on when the base clock
signal CS is low. The low first output signal A may be supplied
to the third inverter Inv3 via the third transmission gate TM3,
which may generate the second negative output signal C. The
second negative output signal C may be supplied to fourth
inverter Inv4, which may generate a low second output signal
B.

[0098] During the second delay period T3, the first clock
signal CLK1 output by the first NAND gate NANDI1 may be
high when the second output signal B and the base clock
signal CS are low. The second clock signal CLK2 output by
the second NAND gate NAND2 may be high when the second
negative output signal C is high and the base clock signal CS
is low. The second delay period T3 may correspond to a time
that the first and the second clock signal CLK1 and CLK2
overlap, i.e., are both high. A predetermined time interval
between the output signals of each latch scan circuit may be
produced by the delay period T3, thereby allowing margin for
the clock skew or the delay to be assured.

[0099] During the second clock signal output period T4,
when the initializing driving signal FLM is low and the base
clock signal CS is high, the output signal of the shift register
SR may be low. The low output signal may be output as high
by shift inverter S_Inv. The first switching element S1 may be
turned off when the high output signal is supplied to the
control electrode of the first switching element S1. Thus, the
initializing signal VDDa may be supplied to the first and
second drivers 610 and 620s in the initializing driving period
T0, but not during the second clock signal output period T4.
[0100] During the second clock signal output period T4, the
first transmission gate TM1 may be turned on when the base
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clock signal CS is high. The high first output signal A may be
generated when the second output signal B is low from the
second driver 620 is supplied to the first inverter Inv1 via the
first transmission gate TM1. The fourth transmission gate
TM4 may be turned on when the base clock signal CS is low.
The low second output signal B from the second driver 620 in
the second delay period T3 may be transferred to the third
inverter [nv3 via the fourth transmission gate TM4 to generate
a high second negative output signal C. The high second
negative output signal C may be inverted by the fourth
inverter Inv4 to generate a low second output signal B. In
other words, the input second output signal B of the low level
circulates through the fourth transmission gate TM4, the third
inverter Inv3 and the fourth inverter Inv4. The first clock
signal CLK1 output by the first NAND gate NAND1 may be
high when the second output signal B is low and the base
clock signal CSis high. The second clock signal CLK2 output
by the second NAND gate NAND2 may be low when the
second negative output signal C and the base clock signal CS
are high.

[0101] During the third delay period T5, when the initial-
izing driving signal FLM of and the base clock signal CS are
low, the output signal of the shift register SR may be low. The
low output signal may be inverted to high through shift
inverter S_Inv. The first switching element S1 may be turned
off when the high output signal is supplied to the control
electrode of the first switching element S1. Thus, the initial-
izing signal VDDa may be supplied to the first and second
drivers 610 and 620s in the initializing driving period T0, but
not during the third delay period T5.

[0102] During the second clock signal output period T4, the
second transmission gate TM2 may be turned on when the
base clock signal CS is low. The high first output signal A
supplied during the second clock signal output period T4 may
be inverted to low by the second inverter Inv2. The low first
output signal A may be transferred to first inverter Inv via the
second transmission gate TM2 so as to output a high first
output signal A. Thus, the first output signal A may circulate
through the first inverter Inv1, the second transmission gate
TM2 and the second inverter Inv2.

[0103] During the second clock signal output period T4, the
third transmission gate TM3 may be turned on when the base
clock signal CS is low. The first output signal A may be
inverted to high by the third inverter via the third transmission
gate TM3 and may be output the second negative output
signal C. The second negative output signal C may be inverted
by fourth inverter Inv4 to generate a high second output signal
B.

[0104] During the second clock signal output period T4, the
first clock signal CLK1 output by the first NAND gate
NANDI1 may be high when the second output signal B is high
and the base clock signal CS is low. The second clock signal
CLK2 output by the second NAND gate NAND2 may be high
when the second negative output signal C and the base clock
signal CS are low. The third delay period T5 may correspond
to time that the high levels of the first and second clock signals
CLK1 and CLK2 overlap. A predetermined time interval
between the output signals of each latch scan circuit may be
produced by the delay period T5, thereby allowing margin for
the clock skew or the delay to be assured.

EXAMPLES OF EL ELEMENTS

[0105] An organic electroluminescent (EL) element to be
used in the EL display according to embodiments may
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include an anode, an organic layer and a cathode. The organic
layer may include an emitting layer (EML) for emitting light
by meeting electrons with holes to form excitons, an electron
transport layer (ETL) for transporting the electrons and a hole
transport layer (HTL) for transporting holes. An electron
injecting layer (EIL) for injecting the electrons may be
formed on one side of the electron transport layer, and a hole
injecting layer (HIL) for injecting holes may be formed on
one side of the HTL. A phosphorescent organic electrolumi-
nescence element may be formed selectively between the
EML and the ETL, and an electron blocking layer (EBL) may
be formed selectively between the EML and the HTL.
[0106] A slim organic EL element having a decreased
thickness may be realized by providing two functions within
a single layer. For example, the organic layer may be selec-
tively formed of a hole injection transport layer (HITL) that
simultaneously forms the HIL and the HTL, and an electron
injection transport layer (EITL) that simultaneously forms
the EIL and the ETL. The slim organic EL element may be
used to increase light emission efficiency.

[0107] Bufferlayers may be formed between the anode, the
organic layer and the cathode. The buffer layers may be
classified as an electron buffer layer (EBL) for buffering the
electrons and a hole buffer layer (HBL) for buffering the
holes. An electron buffer layer may be selectively formed
between the cathode and the EIL, and may replace the EIL. A
stack structure of the organic layer may include EML/ETL/
EBL/cathode. The hole buffer layer may be selectively
formed between the anode and HIL, and may replace the HIL.
A stack structure of the organic layer may be anode/HBL/
HTL/EML.

[0108] Any of the stack structures of the following
examples of stack structures may be employed in embodi-
ments of the present invention. For example, a normal stack
structure may include: 1) anode/HIL/HTL/EML/ETL/EIL/
cathode; 2) anode/HBL/HIL/HTL/EML/ETL/EIL/cathode;
3) anode/HIL/HTL/EML/ETL/EIL/EBL/cathode; 4) anode/
hole buffer layer/HIL/HTL/EML/ETL/EIL/EBL/cathode; 5)
anode/HIL/HBL/HTL/EML/ETL/Ell/cathode; ~and  6)
anode/HIL/HTL/EML/ETL/EBL/EIL/cathode. For example,
a normal slim structure may include: 1) anode/HITL/EML/
BTL/EIL/cathode; 2) anode/HBL/HITL/EML/ETL/EIL/
cathode; 3) anode/HIL/HTL/EML/EITL/EBL/cathode; 4)
anode/HBL/HTL/EML/EITL/EBL/cathode; 5) anode/HITL/
HBL/EML/ETL/EIL/cathode; and 6) anode/HIL/HTL/EML/
EBL/EITL/cathode. For example, an inverted stack structure
may include: 1) cathode/EIL/ETL/EML/HTL/HIL/anode; 2)
cathode/EIL/ETL/EMI/HTL/HIL/HBL/anode; 3) cathode/
EBL/EIL/ETL/EML/HTL/HIL/cathode; 4) cathode/electron
buffer layer/EIL/ETL/EML/HTL/HBL/anode; 5) cathode/
EIL/ETL/EML/HTL/HBL/HIL/anode; and 6) cathode/EIL/
EBL/ETL/EMIL/HTL/EIL/anode. For example, an inverted
slim structure may include: 1) cathode/EIL/ETL/EML/
HITL/anode; 2) cathode/EIL/ETL/EML/HITL/HBL/anode;
3) cathode/EBL/EITL/EML/HTL/HIL/cathode; 4) cathode/
EBL/EITL/EML/HTL/HBL/anode; 5) cathode/EIL/ETL/
EML/HBL/HITL/anode; and 6) cathode/EITL/EBL/EML/
HTL/EIL/anode.

[0109] As described above, a driving technique of the
organic electroluminescence element may be classified as a
passive matrix (PM) technique and an active matrix (AM)
technique. The PM matrix technique may include an anode
and a cathode orthogonal to each other and may be driven by
selecting a line. Accordingly, a production process is simple
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and investment cost is decreased, but consumption current is
large in implementing a large screen. The AM technique may
include an active device such as the thin film transistor (TFT)
and a capacitance device on each pixel, thereby having low
consumption current, high image quality and life.

[0110] As described above, the AM technique may essen-
tially include a pixel circuit based on the organic EL element
and the TFT. Crystallization of the TFT of the organic EL
display may include using an excimer laser crystallization
(ELA) using an excimer laser, a metal induced crystallization
(MIC) using a promoting material, and a solid phase crystal-
lization (SPC). Additionally, the crystallization of the TFT of
the organic electroluminescence display may include a
sequential lateral solidification (SLS) using a mask in the
conventional excimer-laser crystallization method. Also a
crystallization method for crystallizing micro silicon having
grain size between an amorphous silicon (a-Si) and poly
silicon mainly includes a thermal crystallization method and
a laser crystallization method.

[0111] “Micro silicon” as used herein is silicon having a
grain size that is small compared with poly-silicon, e.g., is
between about 1 nm to about 100 nm. Micro silicon may have
an electron mobility between about 1 to below about 50, and
a hole mobility between about 0.01 to below about 0.2.
Accordingly, electrons in the micro silicon may not be
affected by the projecting part between grains, since the pro-
jecting part is small.

[0112] The thermal crystallization method for crystallizing
the micro silicon may include a method of obtaining crystal-
lization structure while depositing amorphous silicon and a
reheating method.

[0113] Thelasercrystallization method for crystallizing the
micro silicon may deposit a-Si using a chemical vapor depo-
sition (CVD) method and crystallizes using the laser, e.g., a
diode laser. The laser may output light at a red wavelength,
e.g., 800 nm. The red wavelength may aid in uniformly crys-
tallizing the micro silicon grain.

[0114] Among the methods for crystallizing a TFT into the
poly silicon, excimer laser crystallization has been mainly
used. Excimer laser crystallization may use a crystallization
method of a conventional poly liquid crystal display itself,
and a process is simple. Further, the technology development
of the excimer laser crystallization has been fully developed.
[0115] The metal induced crystallization (MIC) is one of
methods capable of crystallizing at a low temperature without
using the excimer laser. The metal induced crystallization
(MIC) may deposit or spin-coat a catalyst metal, such as Ni,
Co, Pd and Ir, so the catalyst metal may directly penetrate a
surface of the amorphous silicon (a-Si) and crystallize while
a phase of the amorphous silicon is changed. The metal
induced crystallization (MIC) may be crystallized at the low
temperature.

[0116] Further, the metal induced crystallization (MIC)
may maximally restrain a contaminant, such as nickel-sili-
cide, on a specific region of the TFT using a mask, when a
metal layer is formed on the surface of the amorphous silicon.
This metal induced crystallization is referred to as a metal
induced lateral crystallization (MILC). The mask of the metal
induced crystallization (MIC) may be a shadow mask. The
shadow mask may be a line-type mask or a dot type mask.
[0117] Further, the metal induced crystallization may be a
metal induced crystallization with capping layer (MICC),
where a capping layer may be inserted before the metal cata-
lyst layer is deposited or spin-coated on the surface of the
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amorphous silicon, so that a catalytic amount of the metal
induced to the amorphous silicon is controlled. The capping
layer may be a silicon nitride film. The catalytic amount ofthe
metal induced from the metal catalyst layer to the amorphous
silicon becomes different according to thickness ofthe silicon
nitride film. The metal catalyst being induced into the silicon
nitride film may be wholly formed on the silicon nitride film,
and selectively formed using the shadow mask. The amor-
phous silicon is crystallized into the poly silicon by the metal
catalyst layer and then the capping layer can be selectively
removed. The capping layer may be removed using a wet
etching or a dry etching. Additionally, after the poly silicon is
formed, a gate insulation film may be formed and then a gate
electrode may be formed on the gate insulation film. An
interlayer insulation film may be formed on the gate elec-
trode. After forming a via-hole on the interlayer insulation
film, impurities are injected into the poly silicon crystallized
through the via-hole so as to enable the metal catalytic impu-
rities in the inside of the poly silicon to be removed. This is
referred to as “gettering process”. The gettering process
includes a process of injecting the impurities and a heating
process of heating the thin film transistor at a low tempera-
ture. The gettering process may provide a good quality TFT.
[0118] 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 scan driver, comprising:

a shift register;

a first signal processor adapted to receive an initializing
signal, a base clock signal, a base negative clock signal
and a feedback signal, and to generate a first output
signal,

asecond signal processor adapted to receive the initializing
signal, the first output signal, the base clock signal and
the base negative clock signal, and to generate a second
output signal and a second negative output signal;

a first logic gate adapted to receive the base clock signal
and the second output signal, and to generate a first clock
signal; and

asecond logic gate adapted to receive the base clock signal
and the second negative output signal, and to generate a
second clock signal.

2. The scan driver as claimed in claim 1, further comprising

a first switching element, the first switching element being
electrically coupled to a negative output signal of the shift
register via a control electrode, the first switching element
being adapted to supply a first power voltage to the first and
second signal processors.

3. The scan driver as claimed in claim 2, further comprising
a shift inverter adapted to receive the output signal of shift
register and to output the negative output signal of the shift
register.

4. The scan driver as claimed in claim 2, wherein the first
power voltage is the initializing signal supplied to the first
signal processor and the second signal processor.

5. The scan driver as claimed in claim 2, wherein the shift
register is adapted to receive the base clock signal, the base
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negative clock signal, and the initializing signal, and to output
an output signal of the shift register.

6. The scan driver as claimed in claim 1, wherein first signal
processor comprises:

a first transmission gate adapted to receive the base clock
signal and the base negative clock signal, and to transfer
the feedback signal to a first inverter;

a second transmission gate adapted to receive the base
clock signal and the base negative clock signal, and to
transfer the output signal of a second inverter to the first
inverter;

the first inverter adapted to receive the output signal of the
first and the second transmission gates, and to generate a
first output signal; and

the second inverter adapted to invert the first output signal
and to transfer an inverted first output signal to the sec-
ond transmission gate.

7. The scan driver as claimed in claim 6, wherein the

initializing signal is input to the second inverter.

8. The scan driver as claimed in claim 6, wherein the
feedback signal is the second output signal.

9. The scan driver as claimed in claim 6, wherein the first
transmission gate is on when the base clock signal is high.

10. The scan driver as claimed in claim 6, wherein the
second transmission gate is on when the base clock signal is
low.

11. The scan driver as claimed in claim 1, wherein the
second signal processor comprises:

a third transmission gate adapted to receive the base clock
signal and the base negative clock signal, and to transfer
the first output signal to a third inverter;

afourth transmission gate adapted to receive the base clock
signal and the base negative clock signal, and to transfer
the feedback signal to the third inverter;

the third inverter adapted to receive the output signal of the
third and the fourth transmission gate, and to generate
the second negative output signal; and

the fourth inverter adapted to receive the second negative
output signal and to generate the second output signal.

12. The scan driver as claimed in claim 11, wherein the
initializing signal is an input signal of the third transmission
gate.

13. The scan driver as claimed in claim 11, wherein the
feedback signal is the second output signal.

14. The scan driver as claimed in claim 11, wherein the
third transmission gate is on when the base clock signal is
high.

15. The scan driver as claimed in claim 11, wherein the
fourth transmission gate is on when the base clock signal is
low.

16. The scan driver as claimed in claim 1, wherein the first
and the second clock signals are input to a latch scan circuit.

17. The scan driver as claimed in claim 16, wherein the
latch scan circuit comprises:

first through fifth transistors, wherein:

the first transistor is adapted to transfer an input signal of
the latch scan circuit to control electrodes of the second
and fourth transistors in accordance with the first clock
signal;
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the second transistor is adapted to transfer the second clock
signal to an output signal of the latch scan circuit in
accordance with an output signal of the first transistor;

the third transistor adapted to transfer a second power
voltage to the fifth transistor in accordance with the first
clock signal;

the fourth transistor is adapted to transfer the first clock
signal to a control electrode of the fifth transistor in
accordance with an output signal of the first transistor;
and

the fifth transistor is adapted to transfer a first power volt-
age to the output signal of the latch scan driving circuit
in accordance with outputs of the third and the fourth
transistors.

18. The scan driver as claimed in claim 16, wherein the
output signal of the latch scan circuit is a scan signal trans-
mitted to a pixel circuit.

19. The scan driver as claimed in claim 1, wherein the shift
register comprises:

a first PMOS switching element adapted to supply a first

power voltage in accordance with the base clock signal;

a second PMOS switching element adapted to supply the
first power voltage from the first PMOS switching ele-
ment to a first node in accordance with a shift register
input signal;

a first NMOS switching element adapted to supply a sec-
ond power voltage in accordance with the base negative
clock signal;

a second NMOS switching element adapted to supply the
second power voltage from the first NMOS switching
element to the first node in accordance with the shift
register input signal;

athird PMOS switching element adapted to supply the first
power voltage in accordance with the base negative
clock signal,

a third NMOS switching element adapted to supply the
second power voltage in accordance with the base clock
signal,

a second node between a fourth PMOS switching element
and a fourth NMOS switching element, the fourth
PMOS switching element being adapted to transfer the
first power voltage from the third PMOS switching ele-
ment to the first node in accordance with a signal at the
second node, and the fourth NMOS switching element
being adapted to transfer the second power voltage from
the third NMOS switching element to the first node in
accordance with the signal at the second node;

a fifth PMOS switching element adapted to supply the first
power voltage to the second node in accordance with a
signal at the first node; and

a fifth NMOS switching element adapted to supply the
second power voltage to the second node in accordance
with the signal at the first node.

20. The scan driver as claimed in claim 19, wherein the

second node is an output signal of the shift register.

21. The scan driver of claim 1, further comprising:

aclock inverter receiving the primitive clock signal so as to
generate the primitive negative clock signal.

22. An electroluminescence display comprising the scan

driver as claimed in claim 1.
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