US 20070263763A1

a9y United States

a2y Patent Application Publication o) Pub. No.: US 2007/0263763 A1

Moon 43) Pub. Date: Nov. 15, 2007
(54) SHIFT REGISTER AND DRIVING METHOD 30) Foreign Application Priority Data
THEREOF
Mar. 31, 2004 (KR) .cccoverrereercnrvccreeirerinenes P2004-21986
Apr. 30, 2004 (KR) .cceveneererrercneecrrecaennne P2004-30337
(75) Inventor: Su Hwan Moon, Kyoungsangbuk-do Publication Classification
(KR)
. (51) Imt.CL
Correspondence Address:
MORGAN LEWIS & BOCKIUS LLP (52) IGJ-ISI'CCL19/00 (2006.01) 377/68
1111 PENNSYLVANIA AVENUE NW = O USe €l
WASHINGTON, DC 20004 (US) (57) ABSTRACT
(73) Assignee: LG. Philips LCD Co., Ltd. A shift register having a plurality of stages for shifting a start
pulse and outputting a shifted start pulse to a next stage, each
(21) Appl. No.: 11/826,917 of the plurality of stages includes a pull-up transistor con-
trolled by a first node to apply a first clock signal to an output
(22) Filed: Jul. 19, 2007 line, a first pull-down transistor controlled by a second node
to apply a first driving voltage to the output line, a controller
Related U.S. Application Data for controlling the first and second nodes, and a compen-
sating capacitor connected between the first node and an
(62) Division of application No. 10/963,510, filed on Oct. input line of a second clock signal, the second clock signal

14, 2004

being different from the first clock signal.

Vst vep
C1
o
— 2 T .
CGD— | .
T |—o RE
3 LH : > out
al cas
e 8081 QB2 L
-0
ko | T e TR
T C—Q—_ T9 T11
-0 jp
__1 Ta /C1 Ct
Vssl * *

Petitioner Ex 1020, p. 1
BOE v. Samsung, IPR2024-00620



Patent Application Publication Nov. 15,2007 Sheet 1 of 13 US 2007/0263763 Al

FIG.1

RELATED ART

Vst

C1 /C1 l
*—
18T STAGE |——T—o Out1
——t—»
2ND STAGE QOut2
J I
*——» '
3RD STAGE Out3
Y
[ J
@
®
v
_: nTH STAGE I——> Outn

|

vDD VSS

Petitioner Ex 1020, p. 2
BOE v. Samsung, IPR2024-00620



US 2007/0263763 Al

Patent Application Publication Nov. 15,2007 Sheet 2 of 13

FIG.2
RELATED ART

C1

20
ouT

|
. |
|
|
|
|
|
|
|
{
l
|
|
|
|
|
|
|
!
|
|
|
|
1
|
|
|
|
¥
|
!
|
|
|
|
|
|
|
|
|
1
|
|
|
|
[
!
|
|
f
|
-

10 -

/

VDD

B e I

VSS|

Petitioner Ex 1020, p. 3
BOE v. Samsung, IPR2024-00620



Patent Application Publication Nov. 15,2007 Sheet 3 of 13 US 2007/0263763 Al

FIG.3

RELATED ART

. - ————  — —— - ———————————

A C1

n
(@]
|
'
|
1
1
T
1
1
1
1
1
i
!
4
]
!
]
]
|
|
|
|
-] - - -

Ov 80v

Petitioner Ex 1020, p. 4
BOE v. Samsung, IPR2024-00620



Patent Application Publication Nov. 15,2007 Sheet 4 of 13 US 2007/0263763 Al

FIG.4

C1.
/e
—=CC . 30
S
i *
/10 ' | caD !
| — !
I |
| |
o :T { TS5
Q@ ] ces i
' T i
| ) Out
CONTROLLER ! 5
: l l
| |
| 1
! N i
@
B! [
I :
| |
R N j
VSS

Petitioner Ex 1020, p. 5
BOE v. Samsung, IPR2024-00620



US 2007/0263763 Al

Patent Application Publication Nov. 15,2007 Sheet 5 of 13

AO8

O

L E T L

G Ol

Petitioner Ex 1020, p. 6
BOE v. Samsung, IPR2024-00620



Patent Application Publication Nov. 15,2007 Sheet 6 of 13 US 2007/0263763 Al

P Out

e F e

710

QB2

T7

C1
CGS
QB1

FIG.6
T8
I -
C1
T91
=
/C1

O
- O
[ ] i 3
- (@) ;
DI [V 4
0 -
S| L] @ | =
GL_H
B ) N
. Oi §
=1 1 | | 165
2l R

cC

Petitioner Ex 1020, p. 7
BOE v. Samsung, IPR2024-00620



Patent Application Publication Nov. 15,2007 Sheet 7 of 13 US 2007/0263763 Al

FIG.7

— e —————
—_— —————

Vst — |

/C1 —

C1

——— e e ———

T

— e ———— —— ———

e e v ——

QBt 1 1 |
| | |
| ! |

QB2—4——4  }

Out ——

—— e —am am

Petitioner Ex 1020, p. 8
BOE v. Samsung, IPR2024-00620



US 2007/0263763 Al

Patent Application Publication Nov. 15,2007 Sheet 8 of 13

Petitioner Ex 1020, p. 9
BOE v. Samsung, IPR2024-00620



US 2007/0263763 Al

Patent Application Publication Nov. 15,2007 Sheet 9 of 13

Petitioner Ex 1020, p. 10
BOE v. Samsung, IPR2024-00620



US 2007/0263763 Al

Patent Application Publication Nov. 15,2007 Sheet 10 of 13

FIG.9

I
/C1

CONTROLLER |-

Petitioner Ex 1020, p. 11
BOE v. Samsung, IPR2024-00620



US 2007/0263763 Al

Patent Application Publication Nov. 15,2007 Sheet 11 of 13

FIG.10

D

L__-__f__?__+__9__1_____J

A

) SR S | QI —

-1
l
|
!
!

| I 1 [P

1 (s}

J
I
]
]
]
!

4
]
'
|

deee o
!
|
|
L

———

C1

204+ ———

oyr=———f————-

ot —-—--—

ouT

Petitioner Ex 1020, p. 12
BOE v. Samsung, IPR2024-00620



Patent Application Publication Nov. 15,2007 Sheet 12 of 13 US 2007/0263763 Al

FIG.11

460
VDD
V_S_S C1
T46_2
T47} P
T49
VSS
Q a

Petitioner Ex 1020, p. 13
BOE v. Samsung, IPR2024-00620



Patent Application Publication Nov. 15,2007 Sheet 13 of 13 US 2007/0263763 Al

FIG.12

970
C1
vSS C1
L frses
T57| P
——1 T59
VSS
Q Q

Petitioner Ex 1020, p. 14
BOE v. Samsung, IPR2024-00620



US 2007/0263763 Al

SHIFT REGISTER AND DRIVING METHOD
THEREOF

[0001] The present application is a Divisional Application
of U.S. patent application Ser. No. 10/963,510 filed on Oct.
14,2004 and claims the benefit of Korean Patent Application
No. P2004-21986 filed in Korea on Mar. 31, 2004 and
Korean Patent Application No. P2004-30337 filed in Korea
on Apr. 30, 2004, which are hereby incorporated by refer-
ence.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] This invention relates to a driving circuit for a
liquid crystal display, and more particularly, to a shift
register employing an amorphous silicon thin film transistor
that prevents a voltage at a node, which controls an output
buffer, from being varied due to a parasitic capacitor of the
thin film transistor.

[0004] 2. Discussion of the Related Art

[0005] In general, liquid crystal display (LCD) devices are
used in televisions, computers or portable devices. LCD
devices use the optical anisotropy and polarization proper-
ties of liquid crystal molecules to generate a desired image.
In particular, liquid crystal molecules can be aligned in a
specific orientation, which can be controlled by applying an
electric field across the liquid crystal molecules. Due to
optical anisotropy, incident light is refracted according to the
orientation of the liquid crystal molecules, thereby generat-
ing the desired image.

[0006] In addition, a LCD device generally includes a
liquid crystal display panel having liquid crystal cells
arranged in a matrix, and a driving circuit for driving the
liquid crystal display panel. A liquid crystal display panel
generally includes gate lines and data lines intersecting each
other. A liquid crystal cell is positioned at each area defined
by intersections between the gate lines and the data lines.
The liquid crystal display panel also includes pixel elec-
trodes and a common electrode for applying an electric field
within each of the liquid crystal cells. Each of the pixel
electrodes is connected, via source and drain terminals of a
thin film transistor as a switching device, to one of the data
lines. A gate terminal of the thin film transistor is connected
to one of the gate lines.

[0007] The driving circuit includes a gate driver for driv-
ing the gate lines, and a data driver for driving the data lines.
The gate driver applies a scanning signal to the gate lines to
sequentially drive the liquid crystal cells row-by-row. The
data driver applies a video signal to each data line whenever
the scanning signal is applied to one of the gate lines. Thus,
the LCD controls light transmittance by an electric field
applied between the pixel electrode and the common elec-
trode in accordance with the video signal for each liquid
crystal cell, thereby displaying an image. In general, in such
a driving circuit, the gate driver generates a scanning signal
for sequentially driving the gate lines using a shift register.
In addition, the data driver generates a sampling signal for
sequentially sampling video signals inputted from the exte-
rior thereof by a certain unit using the shift register.

[0008] FIG. 1 is a schematic block diagram showing a
configuration of the related art two-phase shift register. In
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FIG. 1, a two-phase shift register includes first to nth stages
connected in cascade. The first to nth stages are commonly
supplied with a clock signal C1, an inverted clock signal/C1,
a high-level driving voltage (not shown), and a low-level
driving voltage (not shown). In addition, a start pulse Vst is
applied to the first stage while an output signal from each of
the first to (n-1)th the stages is applied to a respective next
stage. The 1st to nth stages have an identical circuit con-
figuration, and sequentially shift a specific voltage of the
start pulse Vst. The 1st to nth output signals Out1 to Outn are
supplied as scanning signals for sequentially driving the gate
lines of the liquid crystal display panel, or as sampling
signals for sequentially sampling video signals within the
data driver.

[0009] FIG. 2 is a detailed circuit diagram of one stage
shown in FIG. 1. In FIG. 2, a stage includes an output buffer
20 having a fifth NMOS transistor T5 for outputting a clock
signal C1 to an output line OUT under the control of a first
node Q, a sixth NMOS transistor T6 for outputting a
low-level driving voltage VSS to the output line OUT under
the control of a second node QB, and a controller 10 having
first to fourth NMOS transistors T1 to T4 for controlling the
first and second nodes Q and QB. The stage is supplied a
high-level driving voltage VDD, a low-level driving voltage
VSS, the start pulse Vst, the clock signal C1, and the
inverted clock signal/C1.

[0010] FIG. 3 is a driving waveform diagram of the stage
shown in FIG. 2. As shown in FIG. 3, during a first period
A, the inverted clock signal/C1 is at a high state, thereby
turning on the first transistor T1 and resulting a high-state of
the start pulse Vst being applied to the first node Q. Thus, the
fifth transistor T5 is turned on and applies a low state voltage
of the clock signal C1 to the output line OUT. In addition,
the high-level inverted clock signal/C1 turns on the second
transistor T2, thereby resulting the high-level driving volt-
age VDD be applied to the second node QB. Thus, the sixth
transistor T6 is turned on and applies the low-level driving
voltage Vss to the output line OUT. As a result, during the
first period A, the stage outputs a low-state output signal
OUT.

[0011] During a second period B, the inverted clock sig-
nal/C1 is at a low state, thereby turning off the first transistor
T1 and floating the first node Q at a high state. Thus, the fifth
transistor T5 remains turned on. In addition, the clock signal
C1 is at a high state and the floated first node Q is
boot-strapped due to an effect of a second parasitic capacitor
CGS (shown in FIG. 2). Accordingly, a voltage at the first
node Q may be raised to certainly turn on the fifth transistor
TS5, thereby rapidly supplying a high-state voltage of the first
clock signal C1 to the output line OUT. At the same time, the
high-level clock signal C1 turns on the third transistor T3.
The fourth transistor T4 also is turned on by the boot-
strapped first node Q, thereby applying the low-level driving
voltage VSS to the second node QB. Thus, the sixth tran-
sistor T6 is turned off. As a result, during the second period
B, the stage outputs a high-state output signal OUT.

[0012] During a third period C, the inverted clock signal/
C1 is at the high state, thereby turning on the first transistor
T1 and resulting a low-state voltage of the start pulse Vst
being applied to the first node Q. Thus, the fifth transistor TS
is turned off. At the same time, the high-state inverted clock
signal/C1 turns on the second transistor T2, thereby applying
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the high-level driving voltage VDD to the second node QB.
Thus, the sixth transistor T6 is turned on and applies the
low-level driving voltage VSS to the output line OUT. In
addition, the third transistor T3 is turned off by a low-level
clock signal C1, and the fourth transistor T4 is turned off by
the low-level first node Q. As a result, during the third period
C, the stage outputs the low-state output signal OUT.

[0013] During a fourth period D, the inverted clock signal/
C1 is at a low state, thereby turning off the first and second
transistors T1 and T2. Thus, the first node Q floats to its
previous low state, to thereby turn off the fifth transistor T5.
Thus, the fourth transistor T4 is turned off by the low-level
first node Q. At the same time, the high-level first clock
signal C1 turns on the third transistor T3. Thus, the second
node QB node floats at a high state somewhat lowered than
the high-level driving voltage VDD supplied in the previous
period C. Accordingly, the sixth transistor T6 is turned on
and applies the low-level driving voltage VSS to the output
line OUT. As a result, during the fourth period D, the stage
may output the low-state output signal OUT.

[0014] However, since each of the first to sixth NMOS
transistors T1 to T6 formed by an amorphous silicon thin
film transistor process has a structure in which the gate
electrode/terminal overlaps the source and drain electrodes/
terminals thereof, it inevitably includes parasitic capacitors
CGD and CGS. Moreover, as sizes of the fifth and sixth
NMOS transistors T5 and T6 are considerably enlarged to
compensate a low mobility of the amorphous silicon thin
film transistor, values of the parasitic capacitors CGD and
CGS also are increased.

[0015] Although the parasitic capacitor CGS formed at an
overlapping portion between the gate electrode and the
source electrode of the fifth NMOS transistor T5 aids the
boot-strapping of the first node Q, the parasitic capacitor
CGD formed at an overlapping portion between the gate
electrode and the drain electrode of the fifth NMOS tran-
sistor T5 causes a problem. For example, the parasitic
capacitor CGD varies a voltage at the floated Q node
whenever the clock signal C1 transitioning from a low state
into a high state and causes a swing in the output voltage
Vout. As shown in FIG. 3, a voltage at the first node Q
floated into a low state by the clock signal C1 transitioning
into a high state in the D period is varied into a somewhat
higher state. Hence, the output voltage Vout also slightly
rises from a low-level voltage and has a distortion. Since the
output voltage Vout distorted in this manner is used as an
input of the next stage, as it goes through a number of stages,
a distortion amount in the output voltage Vout increases and
causes a significant error in the LCD device operation.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is directed to a
shift register and a driving method thereof that substantially
obviate one or more of the problems due to limitations and
disadvantages of the related art.

[0017] An object of the present invention is to provide a
shift register and a driving method thereof that prevent a
voltage at a node, which controls an output buffer, from
being varied due to a parasitic capacitor of a thin film
transistor.

[0018] Additional features and advantages of the inven-
tion will be set forth in the description which follows, and
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in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and
other advantages of the invention will be realized and
attained by the structure particularly pointed out in the
written description and claims herecof as well as the
appended drawings.

[0019] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodied and broadly described herein, the shift register
having a plurality of stages for shifting a start pulse and
outputting a shifted start pulse to a next stage, each of the
plurality of stages includes a pull-up transistor controlled by
a first node to apply a first clock signal to an output line, a
first pull-down transistor controlled by a second node to
apply a first driving voltage to the output line, a controller
for controlling the first and second nodes, and a compen-
sating capacitor connected between the first node and an
input line of a second clock signal, the second clock signal
being different from the first clock signal.

[0020] In another aspect, the method of driving a shift
register having a plurality of stages for shifting a start pulse
and outputting a shifted start pulse to a next stage, each of
the plurality of stages comprising a pull-up transistor con-
trolled by a first node to apply a first clock signal to an output
line, a first pull-down transistor controlled by a second node
to apply a first driving voltage to the output line, a controller
for controlling the first and second nodes, and a compen-
sating capacitor connected between the first node and an
input line of a second clock signal, the second clock signal
being different from the first clock signal, includes floating
the first node, and varying a voltage at the floated first node
in an opposite direction along a transition voltage of the
second clock signal transferred via the compensating capaci-
tor.

[0021] Inyet another aspect, the driving device for a liquid
crystal display panel device including a shift register having
a plurality of stages for shifting a start pulse and outputting
a shifted start pulse to a next stage, each of the plurality of
stages includes a pull-up transistor controlled by a first node
to apply a first clock signal to an output line, a first
pull-down transistor controlled by a second node to apply a
first driving voltage to the output line, a controller for
controlling the first and second nodes, and a compensating
capacitor connected between the first node and an input line
of a second clock signal, the second clock signal being
different from the first clock signal.

[0022] In another aspect, the shift register having a plu-
rality of stages for shifting a start pulse and outputting a
shifted start pulse to a next stage, each of said plurality of
stages includes a pull-up transistor controlled by a first node
to apply a first clock signal to an output line, a pull-down
transistor controlled by a second node to apply a first driving
voltage to the output line, a controller for controlling the first
and second nodes, and a compensating circuit connected to
the first node, the compensating circuit selectively applying
the first driving voltage to the first node.

[0023] In yet another aspect, the method of driving a shift
register having a plurality of stages for shifting a start pulse
and outputting a shifted start pulse to a next stage, each of
said plurality of stages including a pull-up transistor con-
trolled by a first node to apply a first clock signal to an output
line, a pull-down transistor controlled by a second node to
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apply a first driving voltage to the output line, a controller
for controlling the first and second nodes, and a compen-
sating circuit connected to the first node, includes selectively
applying the first driving voltage to the first node by the
compensating circuit.

[0024] In another aspect, the driving device for a liquid
crystal display panel device includes a shift register having
a plurality of stages for shifting a start pulse and outputting
a shifted start pulse to a next stage, each of said plurality of
stages comprising a pull-up transistor controlled by a first
node to apply a first clock signal to an output line, a
pull-down transistor controlled by a second node to apply a
first driving voltage to the output line, a controller for
controlling the first and second nodes, and a compensating
circuit connected to the first node, the compensating circuit
selectively applying the first driving voltage to the first node.

[0025] 1t is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0027] FIG. 1 is a schematic block diagram showing a
configuration of the related art two-phase shift register;

[0028] FIG. 2 is a detailed circuit diagram of one stage
shown in FIG. 1;

[0029] FIG. 3 is a driving waveform diagram of the stage
shown in FIG. 2;

[0030] FIG. 4 is a circuit diagram showing an output
portion of one stage of a shift register according to an
embodiment of the present invention;

[0031] FIG. 5 is a driving waveform diagram of the stage
shown in FIG. 4;

[0032] FIG. 6 is a detailed circuit diagram of one stage of
a shift register according to another embodiment of the
present invention;

[0033] FIG. 7 is a driving waveform diagram of the stage
shown in FIG. 6;

[0034] FIG. 8A and FIG. 8B are driving waveform dia-
grams showing the effects of the compensating capacitor CC
in the stage shown in FIG. 6; and

[0035] FIG.9 is a detailed circuit diagram of one stage of
a shift register according to another embodiment of the
present invention;

[0036] FIG.10 is a driving waveform diagram of the stage
shown in FIG. 9;

[0037] FIG. 11 is a detailed circuit diagram of a compen-
sating circuit according to another embodiment of the
present invention; and
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[0038] FIG. 12 is a detailed circuit diagram of a compen-
sating circuit according to another embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0039] Reference will now be made in detail to the pre-
ferred embodiments, examples of which are illustrated in the
accompanying drawings.

[0040] FIG. 4 is a circuit diagram showing an output
portion of one stage of a shift register according to an
embodiment of the present invention and FIG. 5 is a driving
waveform diagram of the stage shown in FIG. 4. In FIG. 4,
a stage of a shift register may include an output buffer 30
having a fifth transistor T5 for outputting a clock signal C1
to a output line OUT under the control of a first node Q, and
a sixth transistor T6 for outputting a low-level driving
voltage VSS to the output line OUT under the control of a
second node QB. The fifth T5 may be a pull-up transistor
and may include a NMOS transistor. In addition, the sixth
transistor T6 may be a pull-down transistor and may include
a NMOS transistor. A source terminal of the fifth transistor
T5 may be connected to a drain terminal of the sixth
transistor T6. Because the fifth transistor T5 may have a
structure where its gate electrode/terminal overlaps its
source and drain electrodes/terminals, a first parasitic
capacitor CGD may be considered to be between a gate
terminal and a drain terminal of the fifth transistor T5, and
a second parasitic capacitor CGS may be considered to be
between the gate terminal of the fifth transistor T5, the
source terminal of the fifth transistor T5, and the drain
terminal of the sixth transistor T6.

[0041] In addition, a controller 10 may be provided for
controlling the first and second nodes Q and QB. The
controller 10 may be configured having the first to fourth
NMOS transistors T1 to T4 shown in FIG. 2, but may have
any configuration capable of controlling the first and second
nodes Q and QB. Further, a compensating capacitor CC may
be included for compensating a voltage variation at the first
node Q. The compensating capacitor CC may be connected
between the first node Q and a supply source providing an
inverted clock signal/C1. As a result, the compensating
capacitor CC may allow a voltage contrary to a parasitic
capacitor CGD to be applied to the first node Q, thereby
preventing a voltage variation at the first node Q.

[0042] In particular, because a capacitance of the compen-
sating capacitor CC may be greater than a capacitance of the
first parasitic capacitor CGD, the first node Q may respond
to a transition of the inverted clock signal/C1 prior to a
transition of the clock signal Cl1, i.e., the inverted clock
signal/C1 and the compensating capacitor CC may vary at
the first node Q in a direction contrary to the clock signal C1.
For example, as shown in FIG. 5, when the clock signal C1
transits from a low state into a high state at the boundary of
C and D periods, the first node Q may change to a low-level
with an initial state caused by the first parasitic capacitor
CGD. Thus, it becomes possible to reduce a distortion of a
output voltage Vout.

[0043] In addition, FIG. 5 shows a driving waveform
diagram of the stage of FIG. 4, where the controller 10 has
the same configuration shown in FIG. 2. During a first period
A, the inverted clock signal/C1 may be at a high state,
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thereby turning on the first transistor T1 and resulting a
high-state of the start pulse Vst being applied to the first
node Q. Thus, the fifth transistor TS may be turned on and
may apply a low state voltage of the clock signal C1 to the
output line OUT. In addition, the high-level inverted clock
signal/C1 may turn on the second transistor T2, thereby
resulting the high-level driving voltage VDD be applied to
the second node QB. Thus, the sixth transistor T6 may be
turned on and may apply the low-level driving voltage Vss
to the output line OUT. As a result, during the first period A,
the stage may output a low-state output signal OUT.

[0044] During a second period B, the inverted clock
signal/C1 may be at a low state, thereby turning off the first
transistor T1 and floating the first node Q at a high state.
Thus, the fifth transistor T5 may remain turned on. In
addition, the clock signal C1 may be at a high state and the
floated first node Q may be boot-strapped due to an effect of
the second parasitic capacitor CGS. Accordingly, a voltage
at the first node Q may be raised to certainly turn on the fifth
transistor T5, thereby rapidly supplying a high-state voltage
of the first clock signal C1 to the output line OUT. At the
same time, the high-level clock signal C1 may turn on the
third transistor T3. The fourth transistor T4 also may be
turned on by the boot-strapped first node Q, thereby apply-
ing the low-level driving voltage VSS to the second node
QB. Thus, the sixth transistor T6 may be turned off. As a
result, during the second period B, the stage may output a
high-state output signal OUT.

[0045] During a third period C, the inverted clock signal/
C1 again may be at the high state, thereby turning on the first
transistor T1 and resulting a low-state voltage of the start
pulse Vst being applied to the first node Q. Thus, the fifth
transistor T5 may be turned off. At the same time, the
high-state inverted clock signal/C1 may turn on the second
transistor T2, thereby applying the high-level driving volt-
age VDD to the second node QB. Thus, the sixth transistor
T6 may be turned on and may apply the low-level driving
voltage VSS to the output line OUT. In addition, the third
transistor T3 may be turned off by a low-level clock signal
C1, and the fourth transistor T4 may be turned off by the
low-level first node Q. As a result, during the third period C,
the stage may output the low-state output signal OUT.

[0046] During a fourth period D, the inverted clock signal/
C1 may be at a low state, thereby turning off the first and
second transistors T1 and T2. Thus, the first node Q may be
floated to its previous low state, to thereby turn off the fifth
transistor T5. Thus, the fourth transistor T4 may be turned
off by the low-level first node Q. At the same time, the
high-level first clock signal C1 may turn on the third
transistor T3. Thus, the second node QB node may be floated
at a high state somewhat lowered than the high-level driving
voltage VDD supplied in the previous period C. Accord-
ingly, the sixth transistor T6 may be turned on and may
apply the low-level driving voltage VSS to the output line
OUT. As a result, during the fourth period D, the stage may
output the low-state output signal OUT.

[0047] Unlike the related art shown in FIG. 3, as shown in
FIG. 5, at an initial point of the fourth period D, the inverted
clock signal/C1 is transferred, via the compensating capaci-
tor CC, to the first node Q before the clock signal C1
transited from a low state into a high state is transferred via
the parasitic capacitor CGD of the fifth transistor T5 thereto.
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Thus, a voltage at the first node Q can be more lowered
along a falling inverted clock signal/C1 and then can be
returned into an initial low-state voltage along a rising clock
signal C1.

[0048] Further, although not shown, during the remaining
period, the stage may repeat the operation during the third
and fourth periods, C and D, such that the stage may
continue to output the low-state output signal OUT. In
addition, although not shown, the stage shown in FIG. 4 may
be cascaded with other stages in the shift register.

[0049] FIG. 6 is a detailed circuit diagram of one stage of
a shift register according to another embodiment of the
present invention. In FIG. 6, each stage of a shift register
may include an output buffer having a fifth transistor T5 for
outputting a clock signal C1 to a first output line under the
control of a first node Q, and sixth and seventh transistors T6
and T7 for outputting a low-level driving voltage VSS to a
second output line under the control of second and third
nodes QB1 and QB2.

[0050] The fifth TS may be a pull-up transistor and may
include a NMOS transistor. In addition, the sixth and sev-
enth transistors T6 and T7 may be parallel to each other and
may form a pull-down transistor. The sixth and seventh
transistors 16 and T7 may include NMOS transistors. A
source terminal of the fifth transistor T5 may be connected
to a drain terminal of the sixth transistor T6 and a drain
terminal of the seventh transistor T7. Because the fifth
transistor T5 may have a structure where its gate electrode/
terminal overlaps its source and drain electrodes/terminals,
a first parasitic capacitor CGD may be considered to be
connected between a gate terminal and a drain terminal of
the fifth transistor T5, and a second parasitic capacitor CGS
may be considered to be connected to the gate terminal of
the fifth transistor T5, the source terminal of the fifth
transistor T5, the drain terminal of the sixth transistor T6,
and the drain terminal of the seventh transistor T7.

[0051] In addition, each stage of a shift register may
include a first transistor T1 for controlling the first node Q,
second, third and fourth transistors T2, T3 and T4 for
controlling a fourth node QB, eighth and ninth transistors T8
and T9 for controlling the second node QB1, and tenth and
eleventh transistors T10 and T11 for controlling the third
node QB2. The first transistor T1 may include a NMOS
transistor receiving a start pulse Vst and receiving a second
clock signal/C1 via a compensating capacitor CC for com-
pensating a voltage variation at the first node Q. A gate
terminal of the first transistor T1 may connect to a gate
terminal of the second transistor T2. The second transistor
T2 may be a NMOS transistor receiving the second clock
signal/C1 and a high-level driving voltage VDD. The second
transistor T2 also may be connected to the fourth node QB.
The third transistor T3 may include a NMOS transistor
receiving a first clock signal C1 and being parallel to the
second transistor T2. Further, the fourth NMOS transistor T4
may include a NMOS transistor receiving a low-voltage
driving VSS and being connected to the fourth QB.

[0052] The eighth transistor T8 may include a NMOS
transistor receiving the first clock signal C1 and being
connected between the second node QB1 and the fourth
node QB. The ninth transistor T9 may include a NMOS
transistor receiving the second clock signal/C1 and the
low-level driving voltage VSS and being connected to the
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second node QB1. In addition, the tenth transistor T10 may
include a NMOS transistor receiving the second clock
signal/C1 and being connected between the third node QB2
and the fourth node QB. The eleventh transistor T11 may
include a NMOS transistor receiving the first clock signal
C1 and the low-level driving voltage VSS and being con-
nected to the third node QB2.

[0053] A first capacitor CQ may be connected between the
first node Q and an input line of the low-level driving
voltage VSS for eliminating noise at the first node Q.
Similarly, a second capacitor CBQ may be connected
between the fourth node QB and the input line of the
low-level driving voltage VSS for eliminating noise at the
fourth node QB.

[0054] FIG. 7 is a driving waveform diagram of the stage
shown in FIG. 6. As shown in FIG. 7, during a first period
A, the second clock signal/C1 may be at a high state, thereby
turning on the first transistor T1 and resulting a high-state of
the start pulse Vst being applied to the first node Q. Thus, the
fifth transistor T5 may be turned on and may apply a low
state voltage of the clock signal C1 to the output line. In
addition, the high-level second clock signal/C1 may turn on
the second, ninth and tenth transistors T2, T9 and T10. By
turning on the second, ninth and tenth transistors T2, T9, and
T10, the high-level driving voltage VDD may be applied to
the fourth node QB and the third node QB2, while the
low-level driving voltage Vss may be applied to the second
node QB1. Thus, the seventh transistor T7 may be turned on
and may apply the low-level driving voltage VSS to the
output line. As a result, during the first period A, the stage
may output a low-state output signal OUT.

[0055] During a second period B, the second clock signal/
C1 may be at a low state, thereby turning off the first
transistor T1 and floating the first node Q at a high state.
Thus, the fifth transistor T5 may remain turned on. In
addition, the first clock signal C1 may be at a high state and
the floated first node Q may be boot-strapped due to an effect
of'a second parasitic capacitor CGS. Accordingly, a voltage
at the first node Q may be raised to certainly turn on the fifth
transistor T5, thereby rapidly supplying a high-state voltage
of the first clock signal C1 to the output line. At the same
time, the high-level first clock signal C1 may turn on the
third, eighth and eleventh transistors T3, T8 and T11. The
fourth transistor T4 may be turned on by the boot-strapped
first node Q, thereby applying the low-level driving voltage
VSS to the fourth node QB and changing the fourth node QB
to a low level. Thus, the second node QB1 and the third node
QB2 may be at a low state. Accordingly, the sixth and
seventh transistors T6 and T7 may be turned off. As a result,
during the second period B, the stage may output a high-
state output signal OUT.

[0056] During a third period C, the second clock signal/C1
again may be at the high state, thereby turning on the first
transistor T1 and resulting a low-state voltage of the start
pulse Vst being applied to the first node Q. Thus, the fifth
transistor T5 may be turned off. At the same time, the second
clock signal/Cl may turn on the second transistor T2,
thereby applying the high-level driving voltage VDD to the
fourth node QB. Further, the second clock signal/C1 also
may turn on the ninth and tenth transistors T9 and T10,
thereby applying the low-level driving voltage VSS to the
second node QB1 and applying the high-level driving volt-
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age VDD supplied to the fourth node QB to the third node
QB2. Accordingly, the seventh transistor T7 may be turned
on and may apply the low-level driving voltage VSS to the
output line. As a result, during the third period C, the stage
may output the low-state output signal OUT.

[0057] During a fourth period D, the second clock signal/
C1 may be at a low state, thereby turning off the first and
second transistors T1 and T2. Thus, the first node Q may be
floated to its previous low state, to thereby turn off the fifth
transistor T5. At the same time, the high-level first clock
signal C1 may turn on the third, eighth and eleventh tran-
sistors T3, T8 and T11. Thus, the high-level driving voltage
VDD may be applied to the fourth node QB node and then
to the second node QB1, while the low-level driving voltage
Vss may be applied to the third node QB2. Thus, the sixth
NMOS transistor T6é may be turned on and may apply the
low-level driving voltage VSS to the output line. As a result,
during the fourth period D, the stage may output the low-
state output signal OUT.

[0058] Although not shown, during the remaining period,
the stage may repeat the operation during the third and
fourth periods, C and D, such that the stage may continue to
output the low-state output signal OUT. In addition,
although not shown, the stage shown in FIG. 4 may be
cascaded with other stages in the shift register.

[0059] Since the sixth and seventh transistors T6 and T7
may be parallel to each other, the sixth and seventh transis-
tors T6 and T7 may operate in opposite manners by an
alternating current (AC) driving of the second node QB1 and
the third node QB2. The AC driving may include applying
the first and second clock signals C1 and /C2 to the gate
terminals of the sixth and seventh transistors T6 and T7.
Thus, a direct current (DC) bias may be prevented from
being applied to the gate terminals of the sixth and seventh
transistors T6 and T7, thereby preventing the sixth and
seventh transistors T6 and T7 from being erroneously oper-
ated due to a gate bias stress at a high-temperature driving.
Although forming the pull-down circuit with the sixth and
seventh transistors T6 and T7, instead of one transistor as
shown in FIG. 4, may cause a size reduction, the sixth and
seventh transistors have a relatively small size.

[0060] FIG. 8A and FIG. 8B are driving waveform dia-
grams showing the effects of the compensating capacitor CC
in the stage shown in FIG. 6. As shown in FIG. 8A, a
distortion may occur in the output voltage Vout, e.g., the
fourth period D, if the stage shown in FIG. 6 does not
include the compensating capacitor CC. Such a distortion
may occur due to a varying in the voltage at the first node
Q caused by the first parasitic capacitor CGD and the first
clock signal C1.

[0061] However, as shown in FIG. 8B, the compensating
capacitor CC (shown in FIG. 6) may allow the second clock
signal/C1 transitioning from a high state into a low state to
be transferred to the first node Q before the first clock signal
C1 transitioning from a low state into a high state is
transferred, via the parasitic capacitor CGD. Thus, a voltage
at the first node Q may be more lowered along a falling
second clock signal/C1 and then returned to an initial
low-stage voltage along a rising first clock signal C1. As a
result, it becomes possible to reduce a distortion in the
output voltage Vout.

[0062] FIG. 9 is a detailed circuit diagram of one stage of
a shift register according to another embodiment of the
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present invention. In FIG. 9, each stage of a shift register
may include an output buffer 330 having a pull-up transistor
T35 for outputting a first clock signal C1 to an output line
OUT under the control of a first node Q, and a pull-down
transistor T36 for outputting a low-level voltage VSS to the
output line OUT under the control of a second node QB.

[0063] Each stage also may include a compensating circuit
350 for compensating for a voltage variation in the first node
Q. The compensating circuit 350 includes a first compen-
sating transistor T36_1, a second compensating transistor
T37, and a third compensating transistor T39. The first
compensating transistor T36_1 may always be turned-on by
a high-level voltage VDD and may apply the first clock
signal C1 to a third node P. In addition, the second com-
pensating transistor T37 may be controlled by the voltage at
the third node P to selectively apply the low-level voltage
VSS to the first node Q.

[0064] Further, the third compensating transistor T39 may
be controlled by the voltage at the first node Q to selectively
apply the low-level voltage VSS to the third node P. The
third compensating transistor T39 may be much larger than
the first compensating transistor T36_1, thereby reducing a
stress level experienced by the first compensating transistor
T36_1. For example, a magnitude relationship of the third
compensating transistor T39 to the first compensating tran-
sistor T36_1 may have a ratio of approximately 3:1. Thus,
the first compensating transistor T36_1 may be less likely
deteriorated due to stress and may have a longer life span.

[0065] Accordingly, the compensating circuit 350 supplies
the low-level voltage VSS to the first node Q every period
D when the first clock signal C1 becomes a high state after
a high state output OUT was generated from one stage,
thereby preventing the first node Q from being floated into
a low state. In other words, the compensating circuit 350
prevents the first node Q from being floated into a low state
and thus prevents a voltage variation at the first node Q
caused by a coupling of a second parasitic capacitor CGS of
the pull-up transistor T35. Accordingly, it becomes possible
to prevent a distortion of the output signal OUT caused by
a voltage variation in the first node Q.

[0066] Moreover, a controller 340 may be provided for
controlling the first and second nodes Q and QB. The
controller 340 may receive a second clock signal/C1. The
second clock signal/C1 may be an inverted signal of the first
clock signal C1 and needs not be an exact inversion of the
first clock signal C1. The controller 340 may be configured
having the first to fourth NMOS transistors T1 to T4 shown
in FIG. 2, but may have any configuration capable of
controlling the first and second nodes Q and QB.

[0067] FIG.10 is a driving waveform diagram of the stage
shown in FIG. 9. As shown in FIG. 10, during a first period
A, the first clock signal C1 may be at a low state, and
although not shown, the second clock signal/C1 may be at
a high state. Thus, the first transistor T1 (shown in FIG. 2)
is turned on and a high-state of the start pulse Vst is applied
to the first node Q. Thus, the pull-up transistor T5 may be
turned on and may apply a low state voltage of the first clock
signal C1 to the output line OUT. Meanwhile, the second
node QB and the third node P may be at a low state. As a
result, during the first period A, the stage may output a
low-state output signal OUT.

[0068] During a second period B, the first clock signal C1
may be at a high state and the second clock signal/C1 may
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be at a low state. Thus, the first transistor T1 (shown in FIG.
2) is turned off and the first node Q is floated at a high state.
Because the first node Q is floated at the high state, the third
compensating transistor T39 (shown in FIG. 9) is on and
applies the low-level voltage to the third node P. In addition,
the clock signal C1 may be at a high state and the floated first
node Q may be boot-strapped due to an effect of the second
parasitic capacitor CGS of the pull-up transistor T35
Accordingly, a voltage at the first node Q may be raised to
certainly turn on the pull-up transistor T35, thereby rapidly
supplying a high-state voltage of the first clock signal C1 to
the output line OUT. At the same time, the high-level clock
signal C1 may turn on the third transistor T3 (shown in FIG.
2). The fourth transistor T4 (shown in FIG. 2) also may be
turned on by the boot-strapped first node Q, thereby apply-
ing the low-level driving voltage VSS to the second node
QB. As a result, during the second period B, the stage may
output a high-state output signal OUT.

[0069] During a third period C, the first clock signal C1
may be at the low state, and the second clock signal/C1 again
may be at the high state, thereby turning on the first
transistor T1 (shown in FIG. 2) and resulting a low-state
voltage of the start pulse Vst being applied to the first node
Q (shown in FI1G. 9). Thus, the pull-up transistor T35 (shown
in FIG. 9) may be turned off. At the same time, the second
clock signal/C1 may turn on the second transistor T2 (shown
in FIG. 2), thereby applying the high-level voltage VDD to
the second node QB and turning on the pull-down transistor
T36 (shown in FIG. 9). Thus, the low-level voltage VSS is
applied to the output line OUT. Meanwhile, the third node
remains at the low state. As a result, during the third period
C, the stage may output the low-state output signal OUT.

[0070] During a fourth period D, the second clock signal/
C1 may be at a low state, thereby turning off the first and
second transistors T1 and T2 (shown in FIG. 2). Thus, the
first node Q may be floated to its previous low state, to
thereby turn off the pull-up transistor T35 (shown in FIG. 9).
At the same time, the high-level first clock signal C1 may be
applied to the third node P, thereby turning on the second
compensating transistor T37. Thus, the low-level voltage
VSS may be applied to the first node Q. Accordingly, the
first node Q is not floated and the first node Q is prevented
from varying along a high-state voltage of the first clock
signal C1 by a coupling action of the second parasitic
capacitor CGS of the pull-up transistor T35.

[0071] Meanwhile, the second transistor T2 (shown in
FIG. 2) is turned off by a low-state voltage of the second
clock signal/C1 and the fourth transistor T4 (shown in FIG.
2) is turned off by a low state of the first node Q. Thus, the
second node QB is floated at a high state lowered than the
high-level driving voltage VDD supplied in the previous
period C even though the third transistor T3 (shown in FIG.
2) is turned on by a high-state voltage of the first clock signal
C1. Thus, the pull-down transistor T36 is at a turn-on state
to thereby output the low-level voltage VSS to the output
line OUT. As a result, in the D period, the output line of the
stage outputs a low-state output signal OUT.

[0072] In the remaining period, operations in the C and D
periods may be alternately repeated, so that the output signal
OUT of the stage can continuously keep a low state without
any distortion.

[0073] FIG. 11 is a detailed circuit diagram of a compen-
sating circuit according to another embodiment of the
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present invention. In FIG. 11, a compensating circuit 460 for
compensating for a voltage variation in the first node Q (for
example, shown in FIG. 9) may include a first compensating
transistor T46_2, a second compensating transistor T47, and
a third compensating transistor T49. The first compensating
transistor T46_2 may be controlled by the first clock signal
C1 and may selectively apply the high-level voltage VDD to
a third node P. In addition, the second compensating tran-
sistor T47 may be controlled by the voltage at the third node
P to selectively apply the low-level voltage VSS to the first
node Q. Further, the third compensating transistor T49 may
be controlled by the voltage at the first node Q to selectively
apply the low-level voltage VSS to the third node P.

[0074] As a result, during a first period A, the first com-
pensating transistor T46_2 is turned off by a low-state
voltage of the first clock signal C1 and a third compensating
transistor T49 is turned on by a high-state first node Q,
thereby supplying the low-level voltage VSS to the third
node P. Thus, the second compensating transistor T47 is
turned off.

[0075] During a second period B, the first compensating
transistor T46_2 is turned on by a high-state voltage of the
first clock signal C1, and the third compensating transistor
T49 is turned on by the high-state first node Q. However,
since the third compensating transistor T49 is larger than the
first compensating transistor T46_2, the third node P is
supplied with a low-level voltage VSS through the third
compensating transistor T49. Thus, the second compensat-
ing transistor T47 remains turned off. A magnitude relation-
ship of the third compensating transistor T49 to the first
compensating transistor T46_2 may be a ratio of approxi-
mately at least 3:1.

[0076] During a third period C, the first compensating
transistor T46_2 is turned off by a low-state voltage of the
first clock signal C1 and a third compensating transistor T49
is turned off by a low-state first node Q, thereby floating the
third node P to the previous low state. Thus, the second
compensating transistor T47 remains turned off.

[0077] During a fourth period D, the first compensating
transistor T46_2 is turned on by a high-state voltage of the
first clock signal C1, and the third compensating transistor
T49 is turned off by the low-state first node Q. Thus, the
high-level voltage VDD is applied to the third node P,
thereby turning on the second compensating transistor T47.
Accordingly, the second compensating transistor T47 is
turned on to supply the low-level voltage VSS to the first
node Q, thereby preventing the first node Q from varying
due to a high-state voltage of first clock signal C1.

[0078] FIG. 12 is a detailed circuit diagram of a compen-
sating circuit according to another embodiment of the
present invention. In FIG. 12, a compensating circuit 570 for
compensating for a voltage variation in the first node Q (for
example, shown in FIG. 9) may include a first compensating
transistor T56_3, a second compensating transistor T57, and
a third compensating transistor T59. The first compensating
transistor T56_3 may be controlled by the first clock signal
C1 and may selectively apply the first clock signal C1 to a
third node P. In addition, the second compensating transistor
T57 may be controlled by the voltage at the third node P to
selectively apply the low-level voltage VSS to the first node
Q. Further, the third compensating transistor T59 may be
controlled by the voltage at the first node Q to selectively
apply the low-level voltage VSS to the third node P.
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[0079] As a result, during a first period A, the first com-
pensating transistor T56_3 is turned off by a low-state
voltage of the first clock signal C1 and a third compensating
transistor T59 is turned on by a high-state first node Q,
thereby supplying the low-level voltage VSS to the third
node P. Thus, the second compensating transistor T57 is
turned off.

[0080] During a second period B, the first compensating
transistor T56_3 is turned on by a high-state voltage of the
first clock signal C1, and the third compensating transistor
T59 is turned on by the high-state first node Q. However,
since the third compensating transistor T59 is larger than the
first compensating transistor T56_3, the third node P is
supplied with a low-level voltage VSS through the third
compensating transistor T59. Thus, the second compensat-
ing transistor T57 remains turned off. A magnitude relation-
ship of the third compensating transistor T59 to the first
compensating transistor T56_3 may be a ratio of approxi-
mately at least 3:1.

[0081] During a third period C, the first compensating
transistor T56_3 is turned off by a low-state voltage of the
first clock signal C1 and a third compensating transistor T59
is turned off by a low-state first node Q, thereby floating the
third node P to the previous low state. Thus, the second
compensating transistor T57 remains turned off.

[0082] During a fourth period D, the first compensating
transistor T56_3 is turned on by a high-state voltage of the
first clock signal C1, and the third compensating transistor
T59 is turned off by the low-state first node Q. Thus, the
high-state voltage of the first clock signal C1 is applied to
the third node P, thereby turning on the second compensating
transistor T57. Accordingly, the second compensating tran-
sistor T57 is turned on to supply the low-level voltage VSS
to the first node Q, thereby preventing the first node Q from
varying due to a high-state voltage of first clock signal C1.

[0083] As described above, the shift register according to
the present invention prevents the control node Q of the
pull-up transistor from being varied along the clock signal
using the inverted clock signal and the compensating capaci-
tor/circuit, thereby reducing a distortion of the output volt-
age. Accordingly, it becomes possible to prevent an errone-
ous operation of the circuit caused by the distortion in the
output voltage.

[0084] 1t will be apparent to those skilled in the art that
various modifications and variations can be made in the shift
register and the driving method thereof of the present
invention without departing from the sprit or scope of the
invention. Thus, it is intended that the present invention
covers the modifications and variations of this invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A shift register having a plurality of stages for shifting
a start pulse and outputting a shifted start pulse to a next
stage, each of the plurality of stages comprising:

a pull-up transistor controlled by a first node to apply a
first clock signal to an output line;

a first pull-down transistor controlled by a second node to
apply a first driving voltage to the output line;

a controller for controlling the first and second nodes; and
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a compensating capacitor connected between the first
node and an input line of a second clock signal, the
second clock signal being different from the first clock
signal.

2. The shift register according to claim 1, wherein the
compensating capacitor has a capacitance greater than the
parasitic capacitor.

3. The shift register according to claim 1, wherein a
voltage level at the first node varies in an opposite direction
along a transition voltage of the second clock signal before
or at about the same time the voltage at the first node varies
along a transition voltage of the first clock signal transferred
via the parasitic capacitor with being floated.

4. The shift register according to claim 1, wherein the
controller includes:

a first transistor for applying the start pulse to the first
node in response to the second clock signal;

a second transistor for applying a second driving voltage
to the second node in response to the second clock
signal;

a third transistor for applying the first driving voltage to
the second node in response to the first clock signal;
and

a fourth transistor for applying the first driving voltage to
the third transistor in response to a voltage at the first
node.

5. The shift register according to claim 1, wherein the shift

register is formed on a glass substrate.

6. The shift register according to claim 1, each of the

stages further comprising:

a second pull-down transistor controlled by a third node
and connected in parallel to the first pull-down tran-
sistor between the output line and a supply line of the
first driving voltage.

7. The shift register according to claim 1, wherein the

controller includes:

a first node controller for applying the start pulse to the
first node in response to the second clock signal;

a second node controller for selectively applying a voltage
at a fourth node and the first driving voltage in response
to the first clock signal and the second clock signal;

a third node controller for applying the voltage at the
fourth node and the second driving voltage in a oppo-
site manner to the second node in response to the first
clock signal and the second clock signal; and

a fourth node controller for selectively applying the first
and second driving voltages to the fourth node in
response to the first clock signal, the second clock
signal and a voltage at the first node.

8. The shift register according to claim 7, wherein the first
node controller includes a first transistor for applying the
start pulse to the first node in response to the second clock
signal.

9. The shift register according to claim 7, wherein the
fourth node controller includes:
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a second transistor for applying a second driving voltage
to the fourth node in response to the second clock

signal;
a third transistor for applying the second driving voltage

to the fourth node in response to the first clock signal;
and

a fourth transistor for applying the first driving voltage to
the fourth node in response to a voltage at the first node.
10. A method of driving a shift register having a plurality
of stages for shifting a start pulse and outputting a shifted
start pulse to a next stage, each of the plurality of stages
comprising a pull-up transistor controlled by a first node to
apply a first clock signal to an output line, a first pull-down
transistor controlled by a second node to apply a first driving
voltage to the output line, a controller for controlling the first
and second nodes, and a compensating capacitor connected
between the first node and an input line of a second clock
signal, the second clock signal being different from the first
clock signal, comprising:

floating the first node; and

varying a voltage at the floated first node in an opposite
direction along a transition voltage of the second clock
signal transferred via the compensating capacitor.

11. The method according to claim 10, wherein the step of
varying the voltage at the floated first node is performed
before or at about the same time varying the voltage at the
floated first node along a transition voltage of the first clock
signal transferred via the parasitic capacitor of the pull-up
transistor, thereby compensating a voltage variation at the
first node caused by the first clock signal and a parasitic
capacitor of the pull-up transistor.

12. A driving device for a liquid crystal display panel
device, comprising:

a shift register having a plurality of stages for shifting a
start pulse and outputting a shifted start pulse to a next
stage, each of the plurality of stages including:

a pull-up transistor controlled by a first node to apply
a first clock signal to an output line;

a first pull-down transistor controlled by a second node
to apply a first driving voltage to the output line;

a controller for controlling the first and second nodes;
and

a compensating capacitor connected between the first
node and an input line of a second clock signal, the
second clock signal being different from the first
clock signal.

13. The driving device according to claim 12, wherein the
shift register is formed on a glass substrate.

14. The driving device according to claim 12, wherein the
output line of each of the plurality of stages is connected to
a gate line of a liquid crystal display panel.
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