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(54)  Shift register and organic light emitting display using the same

(57) A shift register and an organic light emitting dis-
play using the same with a simplified design of a shift
register having high reliance, and reduced dead space
includes a plurality of stages dependently connected to
a start pulse input line, each of the stages including: a
voltage level controller to control voltage levels of first
and second output nodes according to a start pulse or
an output signal of a previous stage and a second clock

signal; a control capacitor coupled between the first out-
put node and an input line of a first clock signal; a first
transistor coupled between a first power supply and a
third output node and including a gate electrode coupled
to the first output node; and a second transistor coupled
between the third output node and an input line of the
third clock signal and including a gate electrode coupled
to the second output node.
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Description
BACKGROUND
1. Field of the Invention

[0001] Aspects of the present invention relate to a shift
register and an organic light emitting display using the
same. More particularly, aspects of the present invention
relate to a shift register and an organic light emitting dis-
play using the same, which has a simplified design and
a reduced dead space.

2. Description of the Related Art

[0002] Generally, a flat panel display device, such an
organic light emitting display, includes a pixel array in a
matrix pattern arranged at intersections of data lines and
scan lines.

The scan lines constitute horizontal lines (row lines) of a
matrix pixel portion, and are selected by a shift register
to receive a predetermined scan signal.

[0003] FIG. 1is a block diagram showing a related art
shift register.

With reference to FIG. 1, the related art shift register in-
cludes a plurality of stages (ST1 to STn), which are de-
pendently connected to an input line of a start pulse SP.
[0004] The plurality of stages (ST1to STn) sequentially
shift a start pulse SP or an output signal of a previous
stage to generate respective output signals (SS 1 to SSn)
corresponding to clock signals supplied from input lines
of the clock signals (not shown).

[0005] The respective output signals (SS1 to SSn)
generated by the respective stages (ST1to STn) are pro-
vided to a pixel array.

[0006] There is a need for a design of a shift register
having high reliance, simplicity of design of the shift reg-
ister, and a reduction of the dead space by way of a re-
duced number of wires, such as power supply lines.

SUMMARY OF THE INVENTION

[0007] Accordingly, aspects of the present invention
provide a shift register and an organic light emitting dis-
play using the same, with a shift register having a simple
design, a high reliability, and a reduced dead space.

[0008] According to afirst aspect of the invention there
is provided a shift register as set outin Claim 1. Preferred
features of this aspect are set out in Claims 1 to 13. Ac-
cording to a second aspect of the invention there is pro-
vided a shift register as set out in Claim 14. Preferred
features of this aspect are set out in Claims 15 to 17.
According to a third aspect of the invention there is pro-
vided a shift register as set out in Claim 18. Preferred
features of this aspect are set out in Claims 19 to 22.
According to a fourth aspect of the invention there is pro-
vided an organic light emitting display device as set out
in Claim 23. Preferred features of this aspect are set out
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in Claims 24 and 25.
BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Embodiments of the invention will now be de-

scribed, by way of example, and with reference to the
accompanying drawings in which:

[0010] FIG. 1is a block diagram showing a related art
shift register;
[0011] FIG. 2 is a block diagram showing an organic

light emitting display according to an embodiment of the
present invention;

[0012] FIG.3isablockdiagramshowinga shiftregister
according to an embodiment of the present invention in-
cluded in the scan driver shown in FIG. 2;

[0013] FIG. 4 is a detailed circuitry diagram showing
an embodiment of a representative stage of the shift reg-
ister shown in FIG. 3;

[0014] FIG. 5 is an input/output signal waveform dia-
gram of the representative stage shown in FIG. 4;
[0015] FIG. 6 is a detailed circuitry diagram showing
another embodiment of a representative stage of the shift
register shown in FIG. 3;

[0016] FIG. 7A s acircuitry diagram implementing the
representative stage STi’ shown in FIG. 6 of the shift
register shown in FIG. 3; and

[0017] FIG. 7B is a view showing a simulation result
of the circuit shown in FIG. 7A.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] Reference will now be made in detail to embod-
iments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout.
The embodiment are described below in order to explain
the present invention by referring to the figures.

[0019] Hereinafter, embodiment of the present inven-
tion will be described with reference to the accompanying
drawings, namely, FIG. 2 to FIG. 7B. In the following dis-
cussion, when one element is connected to another el-
ement, one element may not only be directly connected
to another element but also be indirectly connected to
another element via another element(s). Further, prior
discussed elements are not repeated for clarity. Also, like
reference numerals refer to like elements throughout
[0020] FIG. 2 is a block diagram showing an organic
light emitting display according to an embodiment of the
present invention. The organic light emitting display in-
cludes a pixel portion 130 including pixels 140 formed in
areas divided (or defined) by scan lines S 1 through Sn
and data lines D 1 through Dm, a scan driver 110 to drive
the scan lines S1 through Sn, a data driver 120 to drive
the data lines D1 through Dm, and a timing control unit
150 to control the scan driver 110 and the data driver 120.
[0021] As shown, the scan driver 110 receives scan
control signals SCSs including a start pulse SP and a
clock signal CLK from the timing control unit 150 to gen-
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erate (or output) scan signals, and provides the scan sig-
nals to the scan lines S 1 to Sn.

[0022] In order to do this, the scan driver 110 includes
a shift register, which sequentially generates the scan
signals in accordance with the start pulse SP and the
clock signal CLK and provides the scan signals to the
scan lines S 1 to Sn.

[0023] Asshown, the datadriver 120 receives the data
control signal DCS and data (Data) from the timing control
unit 150, and generates a data signal. The data signal is
provided to the data lines D1 to Dm in synchronization
with the scan signal.

[0024] The timing control unit 150 generates (or out-
puts) scan control signals SCSs and a data control signal
DCS according to externally supplied signals, which may
be synchronous thereto. The scan control signals SCSs
generated by the timing control unit 150 are provided (or
applied) to the scan driver 110, and the data control signal
DCS generated (or output) by the timing controller 150
is provided (or applied) to the data driver 120. Further-
more, the timing control unit 150 provides (or outputs)
externally supplied data (Data) to the data driver 120.
[0025] The pixel portion 130 includes a plurality of pix-
els 140, which respectively are electrically connected to
the scan lines S1 to Sn and the data lines D1 to Dm.
Each of the pixels 140 receives a voltage of a first pixel
power supply ELVDD and a voltage of a second pixel
power supply ELVSS from an exterior thereof, and re-
ceives a scan signal and a data signal from the scan
driver 110 and the data driver 120, respectively. When
one or more of the pixels 140 receive the voltage of a
first pixel power supply ELVDD, the voltage of a second
pixel power supply ELVSS, the scan signal, and/or the
data signal, one or more of the pixels are selected by the
scan signal and light corresponding to the data signal is
generated (or output) therefrom, in the shown embodi-
ment.

[0026] FIG.3isablockdiagram showing a shiftregister
according to an embodiment of the present invention in-
cluded in the scan driver shown in FIG. 2.

[0027] With reference to FIG. 3, the shift register in-
cludes a plurality of stages ST11 to ST1n, which are de-
pendently connected to an input line of a start pulse SP
and three clock signal supply lines CLK1 to CLK3. Here,
three clock signals CLK1, CLK2, and CLK3 are supplied
in such a manner that phases (or pulses) of the three
clock signals CLK1, CLK2, and CLK3 are sequentially
delayed. In other embodiments, the three clocks signals
CLK1, CLK2, and CLK3 are applied sequentially and/or
periodically. In other embodiments, the clock signal sup-
ply lines may be connected differently to each of the stag-
es ST11 to ST1n, and the clock signals CLK1 to CLK3
may be supplied in a different order or with different phas-
es.

[0028] Inthe embodiment shown, the first stage ST11
delays a phase of the start pulse SP supplied thereto by
one clock and outputs the phase-delayed start pulse in
response to first to third clock signals CLK1 to CLKS3.
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[0029] Each ofthe secondton-thstages ST12to ST1n
delays a phase of an output signal SSi-1 of a previous
stage supplied thereto by one clock and outputs the
phase-delayed output signal in response to the first to
third clock signals CLK1 to CLK3.

[0030] Accordingly, by the aforementioned operations
thereof, the stages ST11 to ST1n sequentially generate
(or output) respective phase-delayed output signals SS1
to SSn, and sequentially provide the generated output
signals SS1 to SSn to the respective scan lines (S1 to
Sn shown in FIG 2).

[0031] Inthe embodiment shown in FIG. 3, a shift reg-
ister is driven by the sequentially phase-delayed three
clock signals CLK1 to CLK3. However, in other embod-
iments, the shift register can be driven by sequentially
phase-delayed four or more clock signals.

[0032] In such a case, each stage STi may receive
only three of the four clock signals and generate an output
signal SSi corresponding thereto.

[0033] For example, a first stage ST11 may receive
first, third, and fourth clock signals, while a second stage
ST12 may receive the second, fourth, and first clock sig-
nals, which are obtained by sequentially delaying phases
of the first, third, and fourth clock signals, respectively by
one clock. In the same manner, each of the third to n-th
stages ST13 to ST1n respectively may sequentially re-
ceive three phase-delayed clock signals that are delayed
by one clock from those of the previous stage.

[0034] FIG. 4 is a detailed circuitry diagram showing
an aspect of a representative stage of the shift register
shown in FIG. 3.

[0035] With reference to FIG. 4, the representative
stage STi includes a voltage level controller 410, first,
second, and sixth transistors M1, M2, and M6, and first,
second, and third capacitors C1, C2, and C3.

[0036] In the embodiment shown, the voltage level
controller 410 controls a voltage level of a first node (first
output node) N1 and a voltage level of a second node
(second output node) N2 to be output as a high level or
a low level.

[0037] More particularly, the voltage level controller
410 controls a voltage level of the second node (second
output node) N2 according to the start pulse SP or an
output signal SSi-1 of a previous stage. The voltage level
controller 410 also controls a voltage level of the first
node (first output node) N1 according to the start pulse
SP or an output signal SSi-1 of a previous stage and the
voltage level of the second node N2.

[0038] Accordingly, in the embodiment shown, the
voltage level controller 410 includes third, fourth, and fifth
transistors M3, M4, and M5. In some embodiments, the
third, fourth, and fifth transistors M3, M4, and/or M5 are
formed of P-type transistors.

[0039] As shown, the third transistor M3 is coupled be-
tween an input line of the start pulse SP or an output
signal SSi-1 of a previous stage, and the second node
N2. A gate electrode of the third transistor M3 is coupled
to an input line of the second clock signal CLK2. When
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the second clock signal CLK2 of a low level is supplied
to the gate electrode of the third transistor M3, the third
transistor M3 is turned-on and supplies the start pulse
SP or the output signal SSi-1 of a previous stage to the
second node N2.

[0040] As shown, the fourth transistor M4 is coupled
between a first power supply VDD and the first node N1.
A gate electrode of the fourth transistor M4 is coupled to
the input line of the start pulse SP or the output signal
SSi-1 of a previous stage. When the start pulse SP or
the output signal SSi-1 of a previous stage having a low
level is inputted to the gate electrode of the fourth tran-
sistor M4, the fourth transistor M4 is turned-on and elec-
trically connects the first node N1 to the first power supply
VDD.

[0041] As shown the fifth transistor M5 is coupled be-
tween the first power supply VDD and the first node N1.
A gate electrode of the fifth transistor M5 is coupled to
the second node N2. When a voltage level of the second
node N2 drops to be equal to or less than apredetermined
value, the fifth transistor M5 electrically connects the first
node N1 to the first power supply VDD.

[0042] Thatis, the voltage level controller 410 controls
a voltage level of the first node N1 and the voltage level
of the second node N2 according to the start pulse SP
or the output signal SSi-1 of a previous stage and the
second clock signal CLK2.

[0043] As shown, the first transistor M1 is coupled be-
tween the first power supply VDD, which is a high level
voltage source, and a third node (third output node) N3,
which is an output node of the stage STi. A gate electrode
of the first transistor M1 is coupled to the first node N1.
When a voltage level of the first node N1 is low (namely,
when a voltage of the first node N1 is less than that of a
source electrode of the first transistor M1), the first tran-
sistor M1 is turned-on and electrically connects an output
line of the stage STi to the first power supply VDD.
[0044] As shown, the second transistor M2 is coupled
between the third node N3 and an input line of the third
clock signal CLK3. A gate electrode of the second tran-
sistor M2 is coupled with the second node N2. When a
voltage level of the second node N2 is low, the second
transistor M2 is turned-on and electrically connects an
output line of the stage STi to an input line of the third
clock signal CLK3. That is, when the second transistor
M2 is turned-on, a voltage level of the output signal SSi
of the stage STi becomes identical with that of the third
clock signal CLK3.

[0045] Inthe embodiment shown, the first and second
transistors M1 and/or M2 are formed of P-type transistor.
In other embodiments, N-type transistors or combina-
tions of P-type or N-type transistors could be used.
[0046] As shown, the sixth transistor M6 is coupled
between the first node N1 and a second power supply
VSS, which is a low level voltage source that is less than
that of the first power supply VDD. A gate electrode of
the sixth transistor M6 is coupled to an input line of the
first clock signal CLK1. When the first clock signal CLK1
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of a low level is inputted to the input line of the first clock
signal CLK1, the sixth transistor M6 is turned-on and elec-
trically connects the first node N1 to the second power
supply VSS. In this embodiment, the sixth transistor M6
comprises a P-type transistor. The combination of the
sixth transistor M6 and the second power supply VSS
functions as voltage changing means for changing a volt-
age of the first node N1 by a predetermined value in ac-
cordance with a level of a first clock signal CLK1.
[0047] As shown, the first capacitor C1 is coupled be-
tween the second node N2 and the third node N3. The
first capacitor C1is charged with a predetermined voltage
corresponding to a potential difference between both ter-
minals thereof in order to stabilize an operation of the
second transistor M2.

[0048] As shown, the second capacitor C2 is coupled
between the first power supply VDD and the firstnode N1.
[0049] As shown, the third capacitor C3is coupled be-
tween the first power supply VDD and the second node
N2.

[0050] The second and third capacitor C2 and C3 re-
duce a variation of (or to stabilize) a voltage, which is
applied to the first power supply VDD, the first node N1,
and/or the second node N2.

[0051] Asisseen from the forgoing descriptions there-
of, when a circuit of the stages STi is designed, a shift
register is constructed using a relatively small number of
elements, namely, a relatively small number of transis-
tors M and capacitors C, to thereby easily design the shift
register and to reduce dead space (in other words to
make the shift register more compact).

[0052] Further, a manufacturing process thereof is
simplified by designing the transistors M1 to M6 included
in a representative stage STi with the same conductive
type.

[0053] In particular, in a flat panel display such as an
active matrix type organic light emitting display, a pixel
array includes P-type transistors. When stages included
in a shift register of a scan driver are constructed by tran-
sistors having the same conductive type as that of tran-
sistors included in the pixel array, the shift register can
be formed simultaneously with the pixel array formed on
a substrate. Accordingly, a manufacturing process of the
flat panel display is simplified and eased in order to en-
hance the efficiency thereof.

[0054] Thatis, in the embodiment shown, the shift reg-
ister is formed on the substrate together with the pixel
array. However, embodiments of the present invention
are not limited thereto. For example, in some embodi-
ments of the present invention the shift register may be
mounted on a chip and be mounted on a substrate on
which the pixel array is formed.

[0055] Additionally, in the representative stage STi
shown in FIG. 4, the first, second, and third clock signals
CLK1, CLK2, and CLK3 are supplied to one electrode of
the sixth, third, and second transistor M6, M3, and M2,
respectively. However, in other embodiments, the first,
second, and third clock signals CLK1, CLK2, and CLK3
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may be supplied and shifted by one clock for respective
stages.

[0056] For example, in animmediate next stage of the
representative stage STi shown in FIG. 4, the second,
third, and first clock signals CLK2, CLK3, and CLK1
(which are clock signals respectively shifted by one clock
from that of first, second, and third signals) may be sup-
plied to respective one electrode of the sixth, third, and
second transistor M6, M3, and M2, respectively. To en-
able supply of such shifted clock signals, the respective
clock signal supply lines may be arranged accordingly to
supply the second, third, and first clock signals CLK2,
CLK3, and CLK1.

[0057] The following is a description of an operation of
the representative stage STi shown in FIG. 4 with refer-
ence to the input/output signal waveform shown in FIG.
5. For the sake of convenience and brevity, discussion
below will not consider factors such as a threshold volt-
age of transistors.

[0058] Referring to FIG. 5, first, during a t1 period, an
output signal SSi-1 of a previous stage (or start pulse
SP) of a high level is supplied to a source electrode of
the third transistor M3 and a gate electrode of the fourth
transistor M4.

[0059] Moreover, the first clock signal CLK1 of a low
level is supplied to a gate electrode of the sixth transistor
M6, and the second clock signal CLK2 and the third clock
signal CLK3 of the high level are supplied to a gate elec-
trode of the third transistor M3 and a drain electrode of
the second transistor M2, respectively. In this embodi-
ment, the first, second, and third clock signals CLK1,
CLK2, and CLK3 have a waveform with a sequentially
delayed phase.

[0060] Accordingly, the third and fourth transistor M3
and M4 maintain an off state, and the sixth transistor M6
is turned-on.

[0061] When the sixth transistor M6 is turned-on, a
voltage of the second power supply VSS is transferred
to the first node N1. Therefore, during the t1 period, the
first node N1 is charged (supplied or applied) with a low
level voltage.

[0062] At this time, as the voltage of the first node N1
drops to a low level, the first transistor M1 is turned-on
to supply the voltage of the first power supply VDD to an
outputline of the stage STi. Accordingly, the output signal
SSi of the stage STi maintains a high level during the t1
period. Additionally, the voltage charged (supplied or ap-
plied) in the second node N2 maintains a high level with-
out variation (or distortions).

[0063] Next, during t2 period, an output signal SSi-1
of a previous stage (or start pulse SP) of a low level is
supplied to a source electrode of the third transistor M3
and a gate electrode of the fourth transistor M4.

[0064] Moreover, the first clock signal CLK1 of a high
level is supplied to a gate electrode of the sixth transistor
M6, and the second clock signal CLK2 of a low level and
the third clock signal CLK3 of the high level are supplied
to the gate electrode of the third transistor M3 and the
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drain electrode of the second transistor M2, respectively.
[0065] Accordingly, the third transistor M3 is turned-
on according to the second clock signal CLK2 of a low
level, and transfers a low level (voltage or phase) of the
output signal SSi-1 of a previous stage (or start pulse
SP) to the second node N2 so that the second node N2
is charged with the low level thereof.

[0066] Further, as the fourth transistor M4 is turned-
on according to the low level of the output signal SSi-1
of a previous stage (or start pulse SP) and the second
node N2 is charged with the low level thereof, the fourth
transistor M4 is turned-on, and charges (supplies or ap-
plies) the first node N1 with a high level voltage of the
first power supply VDD.

[0067] As the first node N1 is charged with the high
level voltage, the first transistor M1 is turned-off. As the
second node N2 is charged with the low level voltage,
the second transistor M2 is turned-on, so that the third
clock signal CLK3 of a high level is supplied to an output
line of the stage STi. At this time, a voltage capable of
turning-on the second transistor M2 is stored (or charged)
in the first capacitor C1.

[0068] Next, during the period t3, an output signal SSi-
1 of a previous stage (or start pulse SP) of a high level
is supplied to the source electrode of the third transistor
M3 and the gate electrode of the fourth transistor M4.
[0069] Furthermore, the first and second clock signals
CLK1 and CLK2 of a high level are respectively supplied
to a gate electrode of the sixth transistor M6 and a gate
electrode of the third transistor M3, and the third clock
signal CLK3 of the low level is provided to the drain elec-
trode of the second transistor M2.

[0070] Accordingly, the third, fourth, and sixth transis-
tors M3, M4, and M6 are turned-off according to the out-
put signal SSi-1 of a previous stage (or start pulse SP)
of a high level, and the high level of the first and second
clock signals CLK1 and CLK2.

[0071] Inaddition, becausethe voltage capable ofturn-
ing-on the second transistor M2 was stored (or charged)
in the first capacitor C1 during the previous time period
of 12, the second transistor M2 maintains an on state.
Accordingly, a waveform in the output signal SSi of the
stage STidepends on that of the third clock signal CLK3.
Therefore, the output signal SSi of the stage STi has a
low level during the t3 period.

[0072] At this time, as the third clock signal CLK3
changes from a high level to a low level, through a cou-
pling of a capacitor connected to the gate-source of the
second transistor M2 (for example a parasitic capaci-
tance coupled between the gate of the second transistor
M2 and the input line of the third clock signal CLK3), the
second node N2 is charged with a level (or voltage level)
less than the low level thereof during the t2 period.
[0073] Accordingly, the fifth transistor M5 that is con-
nected to the second node N2 is turned-on, to thereby
charge (or apply) a high level voltage VDD to the first
node N1.

[0074] Thereafter, during the t4 period, an output sig-
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nal SSi-1 of the previous stage (or start pulse SP) of a
high level is supplied to the source electrode of the third
transistor M3 and the gate electrode of the fourth tran-
sistor M4.

[0075] Furthermore the first, second, and third clock
signals CLK1, CLK2, and CLK3 of a high level are re-
spectively supplied to a gate electrode of the sixth tran-
sistor M6, a gate electrode of the third transistor M3, and
a drain electrode of the second transistor M2.

[0076] Accordingly, the third, fourth, and sixth transis-
tors M3, M4, and M6 maintain a turned-off state according
to the output signal SSi-1 (or start pulse SP) of a previous
stage of a high level, and the first and second clock sig-
nals CLK1 and CLK2.

[0077] In addition, the second transistor M2 maintains
an on state by way of the first capacitor C1. Accordingly,
the output signal SSi of the stage STi has a high level
according to a waveform of the third clock signal CLK3.
[0078] Atthis time, by way of a coupling of a capacitor
of gate-source of the second transistor M2, the second
node N2 is charged with a level that is a predetermined
value higher than that of the low level occurring during
the t2 period and charged with an intermediate level volt-
age, which is similar or identical with a value thereof oc-
curring during the t2 period. Accordingly, the fifth tran-
sistor M5 maintains a turned-on state, so that the first
node N1 maintains a high level.

[0079] During the next time periods, since the output
signal SSi-1 of the previous stage (start pulse SP) main-
tains a high level, the output signal SSi of the stage STi
also maintains the high level.

[0080] For example, during the t5 period, although the
second clock signal CLK2 of a low level is supplied, be-
cause the output signal SSi-1 of the previous stage (start
pulse SP) supplied through the third transistor M3 con-
tinues to maintain a high level, the second node N2 is
charged with a high level, with the result that a voltage
capable of turning-off the second transistor M2 is applied
to the second node N2 (or stored in the first capacitor
C1). Next, during t6 period, although the third clock signal
CLK3 of a low level is supplied, the second transistor M2
maintains a turned-off state, so that the output signal SSi
of the representative stage STi maintains a high level
regardless of a level of the third clock signal CLK3 due
to the high level of the second node N2 (or the first ca-
pacitor C1).

[0081] In the aforementioned operations thereof, the
various stages ST11 to ST1n of the shift register each
delay a phase of the output signal SSi-1 of the previous
stage (start pulse SP) that is supplied thereto by one
clock in response to first, second, and/or third clock sig-
nals CLK1, CLK2, and/or CLK3, and outputs the phase-
delayed signal to a respective output line SS1 to SSn.
[0082] FIG. 6 is a detailed circuitry diagram showing
another embodiment of a representative stage of the shift
register shown in FIG. 3.

[0083] WithreferencetoFIG. 6, arepresentative stage
STi’ comprises a voltage level controller 410 to control
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the voltage levels of first and second nodes (first and
second output nodes) N1 and N2 according to a start
pulse SP or an output signal SSi-1 of a previous stage
and a second clock signal CLK2; a control capacitor Cc
coupled between the first node N1 and an input line of a
first clock signal CLK1; a first transistor M1 coupled be-
tween a first power supply VDD and a third node (third
output node) N3 that is an output node of the stage STi
and includes a gate electrode coupled to the first output
node N1; and a second transistor M2 coupled between
the third output node N3 and an input line of the third
clock signal CLK3 and includes a gate electrode coupled
to the second output node N3.

[0084] In the embodiment shown, the first and/or sec-
ond transistors M1, M2 are formed of P-type transistors.
The first, second, and third clock signals CLK1, CLK2,
and CLK3 have a waveform of a sequentially delayed
phase.

[0085] As shown, the voltage level controller 410 in-
cludes: a third transistor M3 coupled between an input
line of the start pulse SP or an output signal SSi-1 of a
previous stage and the second node N2 and includes a
gate electrode coupled toaninputline of the second clock
signal CLK2; a fourth transistor M4 coupled between the
first power supply VDD and the firstnode N1 and includes
a gate electrode coupled to the input line of the start pulse
SP or an output signal SSi-1 of a previous stage; and a
fifth transistor M5 coupled between the first power supply
VDD and the first node N1 and includes a gate electrode
coupled to the second node N2. Here, the respective
third, fourth, and fifth transistors M3, M4, and/or M5 are
formed of P-type transistors.

[0086] As shown, the voltage level controller 410 con-
trols a voltage level of the second node N2 according to
the start pulse SP or the output signal SSi-1 of a previous
stage and the second clock signal CLK2, and controls a
voltage level of the first node N1 according to the start
pulse SP or the output signal SSi-1 of a previous stage
and a voltage level of the second node N2.

[0087] Moreover, the representative stage STi’ further
comprises a first capacitor C1 coupled between the sec-
ond node N2 and the third node N3, a second capacitor
C2 coupled between the first power supply VDD and the
first node N1, and a third capacitor C3 coupled between
the first power supply VDD and the second node N2.
[0088] In the representative stage STi' according to
the embodiment of FIG. 6, the structures and the oper-
ations of the voltage level controller 410, the first and
second transistors M1 and M2, and the first to third ca-
pacitors C1 to C3 are identical to those shown in the
embodiment of FIG. 4. Accordingly, like or the same el-
ements are designated by like or the same numerals.
Description of those similar elements or components will
not be repeated.

[0089] However, unlike the representative stage STi
of the embodiment of FIG. 4, the representative stage
STi’ of the embodiment of FIG. 6 is not connected to a
second power supply VSS that is a low level voltage
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source.
[0090] In the embodiment of FIG. 4, the first node N1
is connected to the second power supply VSS, by way
of the sixth transistor M6. When the first clock signal
CLK1 has a low level, the sixth transistor M6 charges the
first node N1 with a low level voltage of the second power
supply VSS. In contrast, in the embodiment of FIG. 6
without the sixth transistor M6, a control capacitor Cc is
coupled between the first node N1 and the first clock
signal CLK input line that is provided thereto.

[0091] As shown in FIG. 6, when the first clock signal
CLK1 of a low level is inputted to the control capacitor
Cc, particularly, while the phase of the first clock signal
CLK1 drops from a high level to a low level, the control
capacitor Cc is charged with a low value of voltage ob-
tained by reducing a voltage of the first node N1 by a
predetermined value by way of the coupling.. The control
capacitor Cc functions as voltage changing means for
changing a voltage of the first node N1 by a predeter-
mined value in accordance with a level of a first clock
signal CLK1.

[0092] In detail, when the start pulse SP or an output
signal SSi-1 of a previous stage and the first to third clock
signals CLK1 to CLK3 in the manner shown in FIG. 5 are
supplied to the representative stage STi', the control ca-
pacitor Cc functions to reduce a voltage level of the first
node N1 to a low value by way of the coupling during the
t1 period, which is a period when the first clock signal
CLK1 supplies a low level voltage.

[0093] That is, the control capacitor Cc performs the
same function as that of the sixth transistor M6 of the
embodiment of FIG. 4, yet does not need the second
power supply VSS of the embodiment of FIG. 4. In the
embodiment of FIG. 4, once the first clock signal CLK1
of a low level is supplied, the sixth transistor M6 electri-
cally connects the first node N1 to the second power sup-
ply VSS that is a low level voltage source to reduce a
voltage level of the first node N1 to a low value.

[0094] Inthis embodiment, since aninput/output signal
waveform of the representative stage ST’ is identical with
that shown in FIG. 5, a detailed description of an opera-
tion of the stage STi’ during respective time periods is
not repeated.

[0095] In the representative stage STi' according to
the aforementioned embodiment of FIG. 6, the number
of power supply lines is reduced by removing the second
power supply VSS. This causes a circuit to be easily de-
signed and a dead space to be reduced.

[0096] FIG. 7Ais a circuitry diagram implementing the
representative stage STi’ shown in FIG. 6 of the shift
register shown in FIG. 3. FIG. 7B is a view showing a
simulation result of the circuit shown in FIG. 7A.

[0097] With reference to FIG. 7A a shift register is ar-
ranged using the representative stage STi’ of the embod-
iment shown in FIG. 6. As shown, three representative
stages STi’ are connected. With reference to FIG. 7B,
the shift register of FIG. 7A sequentially shifts a phase
of the start pulse SP supplied thereto according to the
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first, second, and/or third clock signals CLK1, CLK2,
and/or CLK3, which are sequentially phase-delayed. Ac-
cordingly, the shift register implemented with the repre-
sentative stage STi’ obtains similar results as those of
the shift register implemented with the representative
stage STi.

[0098] It will be appreciated that in the above discus-
sion of a signal includes embodiments having one or
more signals and vice versa.

[0099] Although discussed in terms of an organic light
emitting display, embodiments of the present invention
alsoinclude other displays, such as liquid crystal displays
and/or similar devices.

[0100] In some embodiments, the p-type transistor
may be a field effect transistor, or equivalent.

[0101] In various embodiments, the stages have first,
second, and third clock signal input lines an input line
and an output line, wherein the input line of each stage
is connected to the output line of the previous stage or
the start pulse input line, and the input line corresponds
to one of the first, second, and third clock signal input
lines, and a voltage level controller to control voltage lev-
els of the each stage according to an input line signal
and a clock signal of the corresponding clock signal input
line to output a pulse signal that corresponds to a clock
signal of another one of the first, second, and third clock
signal input line, as shown in FIGS. 4 and 6, for example.
[0102] Asisclearfrom the foregoing description, a shift
register according to an embodiment of the present in-
vention may ease designing of a shift register, reduce a
dead space, and obtain reliable operation characteristics
by reducing wires of a power supply line.

[0103] Further, by forming most, if not all transistors
included in the shift register as P-type transistors, an ac-
tive matrix type organic light emitting display including P-
type transistors in a pixel array can be more easily man-
ufactured.

[0104] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes might
be made in the embodiments without departing from the
principles of the invention, the scope of which is defined
in the claims and their equivalents.

Claims

1. Ashift register including a plurality of stages that are
sequentially connected to each other, the plurality of
stages including a first stage connected to a start
pulse input line, each of the plurality of stages com-
prising::

first, second and third nodes, the third node be-
ing an output node of the stage;

a voltage level controller for controlling voltage
levels of the first and second nodes according
to a said start pulse or an output signal of a pre-
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vious stage and a second clock signal;

voltage changing means for changing a voltage
of the first node by a predetermined value in ac-
cordance with a level of a first clock signal;

a first transistor coupled between a first power
supply and the third node, and including a gate
electrode coupled to the first node; and

a second transistor coupled between the third
node and an input line of the third clock signal,
and including a gate electrode coupled to the
second output node.

2. Ashiftregisteraccording to claim 1, wherein the volt-

age level controller includes:

athird transistor coupled between the start pulse
input line or an output signal line of a previous
stage and the second node, and including a gate
electrode coupled to an input line of the second
clock signal;

afourth transistor coupled between the first pow-
er supply and the first node, and including a gate
electrode coupled to the start pulse input line or
an output signal of a previous stage; and

a fifth transistor coupled between the first power
supply and the first node, and including a gate
electrode coupled to the second node.

Ashiftregisteraccordingto claim 2, wherein the third,
fourth, and fifth transistors each comprise a P-type
transistor.

A shift register according to any one of claims 1 to
3, wherein the voltage level controller is arranged to
control a voltage level of the second node according
to the start pulse or the output signal of a previous
stage and the second clock signal, and

to control a voltage level of the first node accord-
ing to the start pulse or the output signal of a
previous stage and a voltage level of the second
output node.

A shift register according to any one of claims 1 to
4, wherein the voltage changing means comprises
a control capacitor coupled between the first node
and an input line of the first clock signal.

A shift register according to claim 5, wherein the con-
trol capacitor is arranged to reduce a voltage of the
first node by a predetermined value when the first
clock signal of low level is inputted to the control ca-
pacitor.

A shift register according to any one of claims 1 to
4, wherein the voltage changing means comprises
a sixth transistor coupled between a second power
supply and the first node, and including a gate elec-
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10.

1.

12,

13.

14.

15.

16.

trode coupled to an input line of the first clock signal.

A shift register according to claim 7, wherein the volt-
age changing means is arranged to reduce a voltage
of the first node by a predetermined value when the
first clock signal of low level is inputted to the gate
electrode of the sixth transistor.

A shift register according to claim 7 or 8, wherein the
sixth transistor is a P-type transistor.

A shift register according to any one of claims 1 to
9, wherein the firstand second transistors each com-
prise a P-type transistor.

A shift register according to any one of claims 1 to
10, wherein the first, second, and third clock signals
have a waveform a phase of which is sequentially
delayed.

A shift register according to any one of claims 1 to
11, further comprising a first capacitor coupled be-
tween the second node and the third node.

A shift register according to any one of claims 1 to
12, further comprising a second capacitor coupled
between the first power supply and the first node,
and a third capacitor coupled between the first power
supply and the second node.

A shift register including a plurality of stages that are
sequentially connected and a first stage being con-
nected to a start pulse input line, each of the first and
the plurality of stages comprising:

first, second, and third clock signal input lines;
aninputline and an outputline, wherein the input
line of the stage is connected to the output line
of the previous stage or the start pulse inputline,
and the input line corresponds to one of the first,
second, and third clock signal input lines; and
avoltage level controller arranged to control volt-
age levels of the each stage according to an
input line signal and a clock signal of the corre-
sponding clock signal input line to output a pulse
signal that corresponds to a clock signal of an-
other one of the first, second, and third clock
signal input line.

A shift register according to claim 14, further com-
prising a power supply arranged to output a fixed
voltage level as the output signal when a clock signal
of athird one of the first, second and third clock signal
input lines is applied.

A shift register according to any one of claims 14 to
15, lacking another power supply of a lower voltage
level than that of the fixed voltage level.
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18.

19.
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21.

22,

23.
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A shift register according to any one of claims 14 to
16, wherein the respective clock signals of the first,
second, and the third input lines are shifted by one
clock from one another.

A shift register including a plurality of stages that are
sequentially connected and a first stage being con-
nected to a start pulse input line, each of the first and
the plurality of stages comprising:

first, second, and third clock signal input lines;
and

aninputline and an outputline, whereinthe input
line of the stage is connected to the output line
of the previous stage or the start pulse inputline,
wherein the first clock signal input line is ar-
ranged to supply a low voltage first clock signal
to the stage, the second clock signal input line
is arranged to supply a second clock signal to
selectively control an input signal of the input
line, and the third clock signal input line is ar-
ranged to supply a third clock signal to selec-
tively control output of the third clock signal
through the output line of the stage.

A shift register according to claim 18, further com-
prising a transistor and a low voltage power supply,
wherein the first clock signal input line is arranged
to supply the low voltage first clock signal to the tran-
sistor to supply the stage with a low voltage power
from the low voltage power supply.

A shift register according to any one of claims 18 or
19, further comprising a capacitor, wherein the first
clock signal input line is arranged to supply the low
voltage first clock signal to the capacitor to supply
the low voltage thereof to the stage.

A shift register according to claim 20, further com-
prising a plurality of transistors of the same conduc-
tive type.

A shift register according to claim 21, wherein the
transistors are p-type.

An organic light emitting display including the shift
register according to any one of claims 1 to 22, the
organic light emitting display comprising:

scan lines and data lines;

a pixel portion including a plurality of pixels elec-
trically connected to the scan lines and the data
lines;

ascandriverincluding the shiftregisterarranged
to sequentially apply scan signals to the scan
lines; and

a data driver arranged to apply a data signal to
the data lines.
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24. An organic light emitting display according to claim

23, further comprising a substrate, wherein the shift
register and the pixels comprise transistors of the
same conduction type so that the shift register and
the pixels are simultaneously formable on the sub-
strate.

25. An organic light emitting display according to claim

23, wherein the transistors are p-type.
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