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(57) ABSTRACT

Disclosed herein is a gate driver which is capable of partially
driving a screen. The gate driver includes a first shift register
for sequentially outputting n scan pulses (where n is a natural
number larger than 2), and a second shift register for selecting
p ones (where p is a natural number smaller than or equal to n)
of'the n scan pulses from the first shift register in response to
an external output control signal and supplying the selected p
scan pulses respectively to p gate lines of a liquid crystal
panel.
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FIG. 3
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FIG. 4
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1
GATE DRIVER FOR PARTIALLY DRIVING A
SCREEN

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent Appli-
cation No. 10-2008-0130084 filed on Dec. 19, 2008 which is
hereby incorporated by reference as if fully set forth herein.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a gate driver, and more
particularly, to a gate driver which is capable of partially
driving a screen.

2. Discussion of the Related Art

In general, a liquid crystal display device is adapted to
display an image by adjusting light transmittance of a liquid
crystal using an electric field. To this end, the liquid crystal
display device includes a liquid crystal panel having pixel
areas arranged in matrix form, and a driving circuit for driving
the liquid crystal panel.

In the liquid crystal panel, a plurality of gate lines and a
plurality of data lines are arranged to intersect each other, and
pixel areas are located respectively in areas defined by the
intersections of the gate lines and the data lines. A pixel
electrode and a common electrode for application of an elec-
tric field to each of the pixel areas are formed in the liquid
crystal panel.

Each pixel electrode is connected to a corresponding one of
the data lines via the source terminal and drain terminal of a
thin film transistor (TFT), which is a switching device. The
TFT is turned on by a scan pulse applied to the gate terminal
thereof via a corresponding one of the gate lines to charge a
data signal from the corresponding data line in the pixel
electrode.

The driving circuit includes a gate driver for driving the
gate lines, a data driver for driving the data lines, a timing
controller for supplying control signals for control of the gate
driver and data driver, and a power supply for supplying
various driving voltages to be used in the liquid crystal dis-
play device.

The gate driver sequentially supplies scan pulses to the gate
lines to sequentially drive pixels in the liquid crystal panel on
a line-by-line basis.

On the other hand, when the liquid crystal display device is
driven, it is common that the gate lines are all driven. How-
ever, in some cases, it may be necessary to display an image
on only a portion of a screen. A conventional gate driver has
a disadvantage in that it cannot drive the gate lines such that
an image is displayed on only a portion of a screen.

SUMMARY OF THE INVENTION

Accordingly, the present invention is directed to a gate
driver that substantially obviates one or more problems due to
limitations and disadvantages of the related art.

Anobject of the present invention is to provide a gate driver
which has a second shift register capable of selectively out-
putting only desired ones of all scan pulses outputted from a
first shift register.

Additional advantages, objects, and features of the inven-
tion will be set forth in part in the description which follows
and in part will become apparent to those having ordinary
skill in the art upon examination of the following or may be
learned from the practice of the invention. The objectives and
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other advantages of the invention may be realized and
attained by the structure particularly pointed out in the written
description and claims hereof as well as the appended draw-
ings.

To achieve these objects and other advantages and in accor-
dance with the purpose of the invention, as embodied and
broadly described herein, a gate driver includes: a first shift
register for sequentially outputting n scan pulses (where n is
anatural number larger than 2); and a second shift register for
selecting p ones (where p is a natural number smaller than or
equal to n) of the n scan pulses from the first shift register in
response to an external output control signal and supplying
the selected p scan pulses respectively to p gate lines of a
liquid crystal panel.

The first shift register may include n A stages for sequen-
tially outputting the n scan pulses based on any one of at least
two types of A clock pulses which are outputted sequentially
out of phase with each other, an upper dummy stage for
outputting an upper dummy scan pulse based on any one of
the A clock pulses, and a lower dummy stage for outputting a
lower dummy scan pulse based on any one of the A clock
pulses, and the second shift register may include n B stages
for receiving any one of at least two types of B clock pulses
which are outputted sequentially out of phase with each other,
the n scan pulses from the A stages, the upper dummy scan
pulse from the upper dummy stage, and the lower dummy
scan pulse from the lower dummy stage. Here, a kth one
(where k is a natural number) of the n B stages may output a
scan pulse from a kth one of the n A stages as any one of the
B clock pulses in response to the output control signal.

Each of the A stages may output a corresponding one of the
n scan pulses for an output period thereof. Here, only scan
pulses from A stages whose output periods are located in an
enable duration of the output control signal where the output
control signal is maintained in a high state, among the n A
stages, may be supplied respectively to corresponding ones of
the gate lines of the liquid crystal panel through correspond-
ing ones of the B stages.

A high edge point of the enable duration of the output
control signal may be ahead of a high edge point of a high
duration of a scan pulse output earliest in the enable duration.

A time difference between the high edge point of the enable
duration of the output control signal and the high edge point
of the high duration of the scan pulse output earliest in the
enable duration may correspond to one horizontal time.

The A clock pulses may be supplied to the A stages, the
upper dummy stage and the lower dummy stage over an entire
period including the enable duration of the output control
signal, and the B clock pulses may be supplied to the B stages
in only the enable duration of the output control signal.

Alternatively, the A clock pulses may be supplied to the A
stages, the upper dummy stage and the lower dummy stage
over an entire period including the enable duration of the
output control signal, and the B clock pulses may be supplied
to the B stages over the entire period including the enable
duration of the output control signal.

The A clock pulses and the B clock pulses may be the same
signals.

The upper dummy stage may set or reset a first one of the A
stages of the first shift register and a first one of the B stages
of the second shift register in response to an external start
pulse, and the lower dummy stage may reset or set an nth one
of the A stages of the first shift register and an nth one of the
B stages of the second shift register in response to the start
pulse. Here, the lower dummy stage may reset when the upper
dummy stage sets, and set when the upper dummy stage
resets.
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A (k+1)th one of the A stages may include: a first switching
device turned on or off in response to the scan pulse from the
kth A stage, the first switching device interconnecting a set
node and a charging voltage line when being turned on, the
charging voltage line transferring a charging voltage; a sec-
ond switching device turned on or off in response to a first
alternating current (AC) voltage from a first AC voltage line,
the second switching device interconnecting the first AC volt-
age line and a first reset node when being turned on; a third
switching device turned on or off according to a voltage state
of'the first reset node, the third switching device interconnect-
ing the set node and a discharging voltage line when being
turned on, the discharging voltage line transferring a dis-
charging voltage; a fourth switching device turned on or off
according to a voltage state of the set node, the fourth switch-
ing device interconnecting the first reset node and the dis-
charging voltage line when being turned on; a fifth switching
device turned on or off in response to the scan pulse from the
kth A stage, the fifth switching device interconnecting the first
reset node and the discharging voltage line when being turned
on; a sixth switching device turned on or off in response to a
second AC voltage from a second AC voltage line, the sixth
switching device interconnecting the first reset node and the
discharging voltage line when being turned on; a seventh
switching device turned on or off in response to the second
AC voltage from the second AC voltage line, the seventh
switching device interconnecting the second AC voltage line
and a second reset node when being turned on; an eighth
switching device turned on or off according to a voltage state
of the second reset node, the eighth switching device inter-
connecting the set node and the discharging voltage line when
being turned on; a ninth switching device turned on or off
according to the voltage state of the set node, the ninth switch-
ing device interconnecting the second reset node and the
discharging voltage line when being turned on; a tenth
switching device turned on or off in response to the scan pulse
from the kth A stage, the tenth switching device interconnect-
ing the second reset node and the discharging voltage line
when being turned on; an eleventh switching device turned on
or off in response to the first AC voltage from the first AC
voltage line, the eleventh switching device interconnecting
the second reset node and the discharging voltage line when
being turned on; a twelfth switching device turned on or off in
response to a scan pulse from a (k+2)th one of the A stages,
the twelfth switching device interconnecting the set node and
the discharging voltage line when being turned on; a pull-up
switching device turned on or off according to the voltage
state of the set node, the pull-up switching device intercon-
necting a clock transfer line transferring any one of the A
clock pulses and an output terminal of the (k+1)th A stage
when being turned on; a first pull-down switching device
turned on or off according to the voltage state of the first reset
node, the first pull-down switching device interconnecting
the output terminal of the (k+1)th A stage and the discharging
voltage line when being turned on; and a second pull-down
switching device turned on or off according to the voltage
state of the second reset node, the second pull-down switch-
ing device interconnecting the output terminal of the (k+1)th
A stage and the discharging voltage line when being turned
on.
A (k+1)th one of the B stages may include: a first switching
device turned on or off in response to the scan pulse from the
kth A stage, the first switching device interconnecting a set
node and a control signal line when being turned on, the
control signal line transferring the output control signal; a
second switching device turned on or off in response to a first
AC voltage from a first AC voltage line, the second switching
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device interconnecting the first AC voltage line and a first
reset node when being turned on; a third switching device
turned on or off according to a voltage state of the first reset
node, the third switching device interconnecting the set node
and a discharging voltage line when being turned on, the
discharging voltage line transferring a discharging voltage; a
fourth switching device turned on or off according to a volt-
age state of the set node, the fourth switching device inter-
connecting the first reset node and the discharging voltage
line when being turned on; a fifth switching device turned on
or off in response to the scan pulse from the kth A stage, the
fifth switching device interconnecting the first reset node and
the discharging voltage line when being turned on; a sixth
switching device turned on or off in response to a second AC
voltage from a second AC voltage line, the sixth switching
device interconnecting the first reset node and the discharging
voltage line when being turned on; a seventh switching device
turned on or off in response to the second AC voltage from the
second AC voltage line, the seventh switching device inter-
connecting the second AC voltage line and a second reset
node when being turned on; an eighth switching device turned
onor off according to a voltage state of the second reset node,
the eighth switching device interconnecting the set node and
the discharging voltage line when being turned on; a ninth
switching device turned on or off according to the voltage
state of the set node, the ninth switching device interconnect-
ing the second reset node and the discharging voltage line
when being turned on; a tenth switching device turned on or
off in response to the scan pulse from the kth A stage, the tenth
switching device interconnecting the second reset node and
the discharging voltage line when being turned on; an elev-
enth switching device turned on or off in response to the first
AC voltage from the first AC voltage line, the eleventh switch-
ing device interconnecting the second reset node and the
discharging voltage line when being turned on; a twelfth
switching device turned on or off in response to a scan pulse
from a (k+2)th one of the A stages, the twelfth switching
device interconnecting the set node and the discharging volt-
age line when being turned on; a pull-up switching device
turned on or off according to the voltage state of the set node,
the pull-up switching device interconnecting a clock transfer
line transferring any one of the B clock pulses and an output
terminal of the (k+1)th B stage when being turned on; a first
pull-down switching device turned on or off according to the
voltage state of the first reset node, the first pull-down switch-
ing device interconnecting the output terminal of the (k+1)th
B stage and the discharging voltage line when being turned
on; and a second pull-down switching device turned on or off
according to the voltage state of the second reset node, the
second pull-down switching device interconnecting the out-
put terminal of the (k+1)th B stage and the discharging volt-
age line when being turned on.

It is to be understood that both the foregoing general
description and the following detailed description of the
present invention are exemplary and explanatory and are
intended to provide further explanation of the invention as
claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this application, illustrate
embodiment(s) of the invention and together with the descrip-
tion serve to explain the principle of the invention. In the
drawings:
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FIG.1is aschematic block diagram of a gate driver accord-

ing to an exemplary embodiment of the present invention;
FIG. 2 is a detailed block diagram of the gate driver of FIG.

1;

FIG. 3 and FIG. 4 are timing diagrams of various signals
supplied to the gate driver of FIG. 2 and scan pulses outputted
therefrom;

FIG. 5 is a circuit diagram of a kth A stage in FIG. 2; and

FIG. 6 is a circuit diagram of a kth B stage in FIG. 2.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to the preferred
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings. Wherever pos-
sible, the same reference numbers will be used throughout the
drawings to refer to the same or like parts.

FIG.1is aschematic block diagram of a gate driver accord-
ing to an exemplary embodiment of the present invention.

The gate driver according to the present embodiment
includes, as shown in FIG. 1, a first shift register SR1 for
sequentially outputting n scan pulses Vout1 to Voutn (where n
is a natural number larger than 2), and a second shift register
SR2 for selecting p ones (where p is a natural number smaller
than or equal to n) ofthe n scan pulses Vout1 to Voutn from the
first shift register SR1 in response to an external output con-
trol signal VEN and supplying the selected p scan pulses
respectively to p gate lines of a liquid crystal panel.

That is, the first shift register SR1 sequentially outputs n+2
scan pulses Vout0 to Voutn+1 including dummy scan pulses
Vout0 and Voutn+1, and the second shift register SR2 selects
and outputs all or some of the n scan pulses Voutl to Voutn,
except the dummy scan pulses Vout0 and Voutn+1. At this
time, the number of scan pulses selected by the second shift
register SR2 varies with an enable duration ED of the output
control signal VEN. That is, by adjusting the temporal posi-
tion and size of a pulse width corresponding to the enable
duration ED of the output control signal VEN, the second
shift register SR2 can selectively supply desired ones of the n
scan pulses Voutl to Voutn outputted from the first shift
register SR1 to gate lines.

To this end, the above-stated gate driver has a structure as
follows.

FIG. 2 is a detailed block diagram of the gate driver of FIG.
1, and FIG. 3 and FIG. 4 are timing diagrams of various
signals supplied to the gate driver of FIG. 2 and scan pulses
outputted therefrom.

The first shift register SR1 includes, as shown in FIG. 2, n
A stages AST1 to ASTn for sequentially outputting n scan
pulses Voutl to Voutn based on any one of at least two types
of A clock pulses ACLK1 and ACLK2 which are outputted
sequentially out of phase with each other, an upper dummy
stage ASTO for outputting an upper dummy scan pulse Vout0
based on any one of the A clock pulses ACLK1 and ACLK2,
and a lower dummy stage ASTn+1 for outputting a lower
dummy scan pulse Voutn+1 based on any one of the A clock
pulses ACLK1 and ACLK2.

Each of all the stages AST0 to ASTn+1 provided in the first
shift register SR1 is supplied with a charging voltage VDD, a
discharging voltage VSS, a first alternating current (AC) volt-
age VDDI, a second AC voltage VDD2, and any one of first
and second A clock pulses ACLK1 and ACLK2 which are
outputted sequentially out of phase with each other and cycli-
cally. On the other hand, the upper dummy stage ASTO0 and
lower dummy stage ASTn+1 among all the stages ASTO to
ASTn+1 are further supplied with a start pulse Vst.
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The charging voltage VDD is provided from a charging
voltage line, the discharging voltage VSS is provided from a
discharging voltage line, the first A clock pulse ACLK1 is
provided from a first clock transfer line, and the second A
clock pulse ACLK2 is provided from a second clock transfer
line. The start pulse Vst is provided from a start transfer line.

The charging voltage VDD and the discharging voltage
VSS are both direct current (DC) voltages. The charging
voltage VDD has a level higher than that of the discharging
voltage VSS. For example, the charging voltage VDD may be
positive and the discharging voltage VSS may be negative. On
the other hand, the discharging voltage VSS may be a ground
voltage. The discharging voltage VSS has the same voltage
value as a low state voltage value of each of the clock pulses.

The A clock pulses ACLK1 and ACLK2 are signals which
are used to generate scan pulses. Each of the A stages AST0 to
ASTn+1 generates the corresponding scan pulse using any
one of the A clock pulses ACLK1 and ACLK?2. For example,
the (2i+1)th A stage among the A stages outputs the corre-
sponding scan pulse using the first A clock pulse ACLK1, and
the (2i+2)th A stage among the A stages outputs the corre-
sponding scan pulse using the second A clock pulse ACLK2.
Here, i is a natural number including O.

Although the two types of A clock pulses having different
phases are used for illustrative purposes in the present inven-
tion, any number of types of A clock pulses may be used as
long as they are two or more.

The first and second A clock pulses ACLK1 and ACLK2
are outputted out of phase with each another. The second A
clock pulse ACLK2 is outputted after being phase-delayed by
one pulse width from the first A clock pulse ACLK1. That is,
the first A clock pulse ACLK1 and the second A clock pulse
ACLK?2 are 180° phase-inverted with respect to each other.

The start pulse Vst is outputted only once for one frame
period, whereas each of the A clock pulses ACLK1 and
ACLK2 is outputted several times for the one frame period. In
other words, the start pulse Vst exhibits its active state (high
state) only once for the one frame period, whereas each of the
A clock pulses ACLK1 and ACLK2 exhibits its active state
periodically several times for the one frame period.

The first and second AC voltages VDD1 and VDD2 are
both AC voltages, and the first AC voltage VDD1 is 180°
phase-inverted with respect to the second AC voltage VDD2.
The high state voltage values of the first and second AC
voltages VDD1 and VDD2 may be the same as the voltage
value of the charging voltage VDD, and the low state voltage
values of the first and second AC voltages VDD1 and VDD2
may be the same as the voltage value of the discharging
voltage VSS. The states of the first and second AC voltages
VDD1 and VDD2 are inverted at intervals of a period of m
frames. Here, m is a natural number. The first AC voltage
VDD1 is provided from a first AC voltage line, and the second
AC voltage VDD2 is provided from a second AC voltage line.

A kth A stage ASTk is set in response to a scan pulse from
a (k-1)th A stage and reset in response to a scan pulse from a
(k+1)th A stage. When each stage is set, it can output a clock
pulse supplied from a clock transfer line as a scan pulse. In
contrast, when each stage is reset, it cannot output the clock
pulse even though the clock pulse is supplied from the clock
transfer line.

The second shift register SR2 includes, as shown in FIG. 2,
n B stages BST1 to BSTn for receiving any one of at least two
types of B clock pulses BCLK1 and BCLK2 which are out-
putted sequentially out of phase with each other, the n scan
pulses Voutl to Voutn from the A stages AST1 to ASTn, the
upper dummy scan pulse Vout0 from the upper dummy stage
ASTO, and the lower dummy scan pulse Voutn+1 from the
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lower dummy stage ASTn+1. Here, a kth one BSTk (where k
is a natural number) of the n B stages outputs the scan pulse
from the kth one ASTk of the n A stages as any one of the B
clock pulses BCLK1 and BCLK2 in response to the output
control signal VEN.

Similarly, each of the B stages is supplied with the above-
stated charging voltage VDD, discharging voltage VSS, first
AC voltage VDD1 and second AC voltage VDD2. On the
other hand, each of the B stages is supplied with any one of
first and second B clock pulses BCLK1 and BCLK2 which
are outputted sequentially out of phase with each other.

The B clock pulses BCLK1 and BCLK2 are signals which
are used to generate scan pulses. Each of the B stages BST1 to
BSTn generates the corresponding scan pulse using any one
of the B clock pulses BCLK1 and BCLK2. For example, the
(2i+1)th B stage among the B stages outputs the correspond-
ing scan pulse using the first B clock pulse BCLK1, and the
(2i+2)th B stage among the B stages outputs the correspond-
ing scan pulse using the second B clock pulse BCLK2. Here,
iis a natural number including O.

Although the two types of B clock pulses having different
phases are used for illustrative purposes in the present inven-
tion, any number of types of B clock pulses may be used as
long as they are two or more.

The second B clock pulse BCLK2 is outputted after being
phase-delayed by one pulse width from the first B clock pulse
BCLK1. That is, the first B clock pulse BCLK1 and the
second B clock pulse BCLK2 are 180° phase-inverted with
respect to each other.

As shown in FIG. 3, the first B clock pulse BCLK1 and the
first A clock pulse ACLK1 may be the same signal, and the
second B clock pulse BCLK2 and the second A clock pulse
ACLK2 may be the same signal. That is, only any one of a set
of A clock pulses ACLK1 and ACLLK2 and a set of B clock
pulses BCLK1 and BCLK2 may be supplied to both the first
and second shift registers SR1 and SR2. For example, the first
and second shift registers SR1 and SR2 may be driven using
only the first and second A clock pulses ACLK1 and ACLK2,
without the first and second B clock pulses BCLK1 and
BCLK2.

Each A stage outputs a scan pulse for an output period
thereof. That is, only scan pulses from A stages whose output
periods are located in the enable duration ED of the output
control signal VEN where the output control signal VEN is
maintained in a high state, among the n A stages, are supplied
respectively to corresponding gate lines of the liquid crystal
panel through corresponding B stages. A high edge point E1
of the enable duration ED of the output control signal VEN is
ahead of a high edge point E2 of a high duration of a scan
pulse outputted earliest in the enable duration ED. A time
difference between the high edge point E1 of the enable
duration ED of the output control signal VEN and the high
edge point E2 of the high duration of the scan pulse outputted
earliest in the enable duration ED corresponds to one hori-
zontal time.

As shown in FIG. 3, the selection of only the third to fifth
scan pulses Vout3 to Vout5 among all the scan pulses output-
ted from the A stages can be made by providing, to the B
stages, the output control signal VEN which is maintained in
the high state for a period including the scan pulse output
period of the third A stage AST3, the scan pulse output period
ofthe fourth A stage AST4 and the scan pulse output period of
the fifth A stage ASTS5. At this time, the output control signal
VEN assumes the high state earlier by one clock pulse width
than the third scan pulse Vout3 outputted earliest in the enable
duration ED exhibiting the high state of the output control
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signal VEN. This is for setting the third B stage BST3 that
outputs the third scan pulse Vout3.

As shownin FIG. 3, the A clock pulses ACLK1 and ACLK2
are supplied to the A stages AST1 to ASTn, upper dummy
stage AST0 and lower dummy stage ASTn+1 over the entire
period including the enable duration ED of the output control
signal VEN; and the B clock pulses BCLK1 and BCLK2 are
supplied to the B stages BST1 to BSTn over the entire period
including the enable duration ED of the output control signal
VEN.

In an alternative embodiment, as shown in FIG. 4, the A
clock pulses ACLK1 and ACLK2 may be supplied to the A
stages AST1 to ASTn, upper dummy stage AST0 and lower
dummy stage ASTn+1 over the entire period including the
enable duration ED of the output control signal VEN, and the
B clock pulses BCLK1 and BCLK2 may be supplied to the B
stages BST1 to BSTn in only the enable duration ED of the
output control signal VEN. This case is advantageous in that
power consumption can be reduced because the first and
second B clock pulses BCLK1 and BCLK2 are not supplied
in a period where there is no output.

On the other hand, the upper dummy stage ASTO sets or
resets the first A stage AST1 of the first shift register SR1 and
the first B stage BST1 of the second shift register SR2 in
response to the external start pulse Vst, and the lower dummy
stage ASTn+1 resets or sets the nth A stage ASTn of the first
shift register SR1 and the nth B stage BSTn of the second shift
register SR2 in response to the start pulse Vst. The lower
dummy stage ASTn+1 resets when the upper dummy stage
ASTO sets, and sets when the upper dummy stage ASTO
resets.

The n A stages provided in the first shift register SR1 are the
same in configuration, and a detailed description will herein-
after be given of the configuration of the kth A stage ASTk.

FIG. 5 is a circuit diagram of the kth A stage ASTk in FIG.
2.

The kth A stage ASTk includes, as shown in FIG. 5, first to
twelfth switching devices Trl to Tr12, a pull-up switching
device Tru, a first pull-down switching device Trdl, and a
second pull-down switching device Trd2.

The first switching device Trl is turned on or off in
response to the scan pulse from the (k-1)th A stage, and
interconnects a set node Q and the charging voltage line
transferring the charging voltage VDD when being turned on.

The second switching device Tr2 is turned on or off in
response to the first AC voltage VDD1 from the first AC
voltage line, and interconnects the first AC voltage line and a
first reset node QB1 when being turned on.

The third switching device Tr3 is turned on or off according
to the voltage state of the first reset node QB1, and intercon-
nects the set node Q and the discharging voltage line trans-
ferring the discharging voltage VSS when being turned on.

The fourth switching device Tr4 is turned on or off accord-
ing to the voltage state of the set node Q, and interconnects the
first reset node QB1 and the discharging voltage line when
being turned on.

The fifth switching device Tr5 is turned on or off in
response to the scan pulse from the (k-1)th A stage, and
interconnects the first reset node QB1 and the discharging
voltage line when being turned on.

The sixth switching device Tr6 is turned on or off in
response to the second AC voltage VDD2 from the second AC
voltage line, and interconnects the first reset node QB1 and
the discharging voltage line when being turned on.

The seventh switching device Tr7 is turned on or off in
response to the second AC voltage VDD?2 from the second AC
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voltage line, and interconnects the second AC voltage line and
a second reset node QB2 when being turned on.

The eighth switching device Tr8 is turned on or off accord-
ing to the voltage state of the second reset node QB2, and
interconnects the set node Q and the discharging voltage line
when being turned on.

The ninth switching device Tr9 is turned on or off accord-
ing to the voltage state of the set node Q, and interconnects the
second reset node QB2 and the discharging voltage line when
being turned on.

The tenth switching device Tr10 is turned on or off in
response to the scan pulse from the (k-1)th A stage, and
interconnects the second reset node QB2 and the discharging
voltage line when being turned on.

The eleventh switching device Tr11 is turned on or off in
response to the first AC voltage VDD1 from the first AC
voltage line, and interconnects the second reset node QB2 and
the discharging voltage line when being turned on.

The twelfth switching device Tr12 is turned on or off in
response to the scan pulse from the (k+1)th A stage, and
interconnects the set node Q and the discharging voltage line
when being turned on.

The pull-up switching device Tru is turned on or off
according to the voltage state of the set node Q, and intercon-
nects a clock transfer line transferring any one of the A clock
pulses ACLK1 and ACLK2 and an output terminal OT of the
kth A stage ASTk when being turned on.

The first pull-down switching device Trd1 is turned on or
off according to the voltage state of the first reset node QB1,
and interconnects the output terminal OT of the kth A stage
ASTk and the discharging voltage line when being turned on.

The second pull-down switching device Trd2 is turned on
or off according to the voltage state of the second reset node
QB2, and interconnects the output terminal OT of the kth A
stage ASTk and the discharging voltage line when being
turned on.

On the other hand, the upper dummy stage ASTO is sub-
stantially the same in circuit configuration as the above-stated
kth A stage. However, because there is no stage upstream
from the upper dummy stage ASTO, the first switching device
Trl, fifth switching device Tr5 and tenth switching device
Tr10 of the upper dummy stage ASTO are turned on or off by
the start pulse Vst from a timing controller.

Also, the lower dummy stage ASTn+1 is substantially the
same in circuit configuration as the above-stated kth A stage.
However, because there is no stage downstream from the
lower dummy stage ASTn+1, the twelfth switching device
Tr12 of the lower dummy stage ASTn+1 is turned on or oft by
the start pulse Vst from the timing controller.

Hereinafter, the operation of the kth A stage ASTk with the
above-stated circuit configuration will be described in detail
with reference to FIG. 3 and FIG. 5.

In a first period, the scan pulse from the (k—1)th A stage is
supplied to each of the gate electrodes of the first switching
device Trl, fifth switching device Tr5 and tenth switching
device Tr10 of the kth A stage ASTk. As a result, the first, fifth
and tenth switching devices Tr1, Tr5 and Tr10 are turned on.
The charging voltage VDD is supplied to the set node Q ofthe
kth A stage ASTk through the turned-on first switching device
Trl, so as to charge the set node Q. Accordingly, the pull-up
switching device TRu, fourth switching device Tr4 and ninth
switching device Tr9, connected to the charged set node Q
through the gate electrodes thereof, are all turned on. The
discharging voltage VSS is supplied to the first reset node
QB1 through the turned-on fourth switching device Tr4, so as
to discharge the first reset node QB1. Meanwhile, the first
reset node QB1 is also supplied with the discharging voltage
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VSS outputted through the turned-on fifth switching device
Tr5. As a result, the third switching device Trl and first
pull-down switching device Trdl, connected to the dis-
charged first reset node QB1 through the gate electrodes
thereof, are turned off. Also, the discharging voltage VSS is
supplied to the second reset node QB2 through the turned-on
ninth switching device Tr9, so as to discharge the second reset
node QB2. On the other hand, the second reset node QB2 is
also supplied with the discharging voltage VSS outputted
through the eleventh switching device Trl1 which is kept
turned on for an odd frame period by the first AC voltage
VDD1, which is always maintained in the high state for the
odd frame period. Accordingly, the eighth switching device
Tr8 and second pull-down switching device Trd2, connected
to the discharged second reset node QB2 through the gate
electrodes thereof, are turned off.

On the other hand, the second switching device Tr2 sup-
plied with the first AC voltage VDD1 is also kept turned on for
the odd frame period similarly to the eleventh switching
device Tr11, and the first AC voltage VDD1 of the high state
is supplied to the discharged first reset node QB1 through the
turned-on second switching device Tr2. As a result, in the first
period, the first AC voltage VDD1 of the high state and the
discharging voltage VSS of the low state are together supplied
to the first reset node QB1. At this time, the first reset node
QB1 is kept discharged, because the area of each of the fourth
and fifth switching devices Tr4 and Tr5 is set to be larger than
that of the second switching device Tr2. Meanwhile, since the
second AC voltage VDD2 is phase-inverted with respect to
the first AC voltage VDD, the seventh switching device Tr7,
supplied with the second AC voltage VDD2 through the gate
electrode thereof, is kept turned off for the odd frame period.
Also, in this first period, the discharging voltage VSS is
supplied from the (k+1)th A stage, so that the twelfth switch-
ing device Tr12, supplied with the discharging voltage VSS
through the gate electrode thereof, is turned off.

In this manner, in the first period, the set node Q of the kth
A stage ASTk is charged and the first and second reset nodes
QB1 and QB2 thereof are discharged. That is, in the first
period, the kth A stage ASTk is set.

Next, adescription will be given of an operation in a second
period.

In this second period, since the discharging voltage VSS is
outputted from the (k—1)th A stage, the first switching device
Trl, fifth switching device Tr5 and tenth switching device
Tr10 of the kth A stage ASTK, supplied with the discharging
voltage VSS through the gate electrodes thereof, are turned
off. As the first switching device Tr1 is turned off, the set node
Q of the kth A stage ASTk is kept floating while holding the
charging voltage VDD supplied in the first period.

Also, in this second period, any one of the A clock pulses
ACLK1 and ACLK2 is supplied to the drain electrode of the
turned-on pull-up switching device Tru. The pull-up switch-
ing device Tru is supplied with the first A clock pulse ACLK1
if the kth A stage ASTk is an odd A stage among the n A
stages, and the second A clock pulse ACLK?2 ifthe kth A stage
ASTKk is an even A stage among the n A stages.

A parasitic capacitor is formed between the drain electrode
and gate electrode of the pull-up switching device Tru. At the
moment that the A clock pulse is applied to the drain electrode
of the pull-up switching device Tru, a voltage at the floating
set node QQ connected to the gate electrode of the pull-up
switching device Tru is bootstrapped by the parasitic capaci-
tor. Accordingly, the pull-up switching device Tru is kept
almost completely turned on, and the A clock pulse is output-
ted as the scan pulse of the kth A stage ASTk through the
turned-on pull-up switching device Tru.
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This second period corresponds to the output period of the
kth A stage ASTk. The scan pulse outputted from the kth A
stage ASTk in the second period is supplied to the (k+1)th A
stage to set the (k+1)th A stage and also to the (k—1)th A stage
to reset the (k—1)th A stage.

Next, a description will be given of an operation in a third
period.

This third period corresponds to the output period of the
(k+1)th A stage, and the scan pulse outputted from the (k+1)th
A stage is supplied to a (k+2)th A stage to set the (k+2)th A
stage and also to the kth A stage ASTk to reset the kth A stage
ASTk. The reset operation of the kth A stage ASTk will
hereinafter be described in detail.

The scan pulse outputted from the (k+1)th A stage is sup-
plied to the gate electrode of the twelfth switching device
Tr12 of the kth A stage ASTK, so as to turn on the twelfth
switching device Tr12. As a result, the discharging voltage
VSS is supplied to the set node Q of the kth A stage ASTk
through the turned-on twelfth switching device Tr12, so as to
discharge the set node Q. Then, the pull-up switching device
TRu, fourth switching device Tr4 and ninth switching device
Tr9, connected to the discharged set node Q through the gate
electrodes thereof, are all turned off. Meanwhile, in this third
period, the discharging voltage VSS is supplied from the
(k-1)th A stage, so that the fifth switching device Tr5 of the
kth A stage ASTk, supplied with the discharging voltage VSS
through the gate electrode thereof, is turned off. As the fourth
and fifth switching devices Trd and Tr5 of the kth A stage
ASTk are changed from their turned-on state to turned-off
state and the second switching device Tr2 thereof remains
turned on, the first reset node QB1 of the kth A stage ASTk is
charged by the first AC voltage VDD1 of the high state sup-
plied by the turned-on second switching device Tr2. Accord-
ingly, the third switching device Tr3 and first pull-down
switching device Trdl, connected to the charged first reset
node QB1 through the gate electrodes thereof; are both turned
on. The discharging voltage VSS is supplied to the set node Q
through the turned-on third switching device Tr3, thereby
causing the discharging of the set node Q to be accelerated.
On the other hand, the discharging voltage VSS is outputted at
the output terminal OT of the kth A stage ASTk through the
turned-on first pull-down switching device Trd1.

Also, in this third period, the eleventh switching device
Tr11 of the kth A stage ASTk is kept turned on, thereby
causing the second reset node QB2 to remain discharged. As
a result, the second pull-down switching device Tr2 and
eighth switching device Tr8, connected to the discharged
second reset node QB2 through the gate electrodes thereof,
are kept turned off.

This third period is a reset period of the kth A stage ASTk.
In this reset period, the first reset node QB1 of the kth A stage
ASTk is charged and the set node Q and second reset node
QB2 thereof are discharged. On the other hand, in an even
frame period, the first AC voltage VDD is changed from the
high state to the low state and the second AC voltage VDD2 is
changed from the low state to the high state, so that the second
reset node QB2 is charged in the reset operation of each A
stage instead of the first reset node QB1. Accordingly, the
second pull-down switching device Trd2 is operated instead
of the first pull-down switching device Trdl. In this manner,
the first pull-down switching device Trd1 and the second
pull-down switching device Trd2 are alternately driven by
frame periods, so that they can be prevented from being
deteriorated.

The set operation, output operation and reset operation of
any one A stage have been described, and the other A stages,
not described, also perform the same operations. However,
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the upper dummy stage ASTO0 is set by the start pulse Vst from
the timing controller, not by the scan pulse from the upstream
A stage. Also, the lower dummy stage ASTn+1 is reset by the
start pulse Vst from the timing controller, not by the scan
pulse from the downstream A stage. Also, the first A stage
AST1 is set by the upper dummy scan pulse Vout( from the
upper dummy stage AST0, and the nth A stage ASTn is reset
by the lower dummy scan pulse Voutn+1l from the lower
dummy stage ASTn+1.

All the stages AST0 to ASTn+1 provided in the first shift
register SR1 sequentially output the scan pulses in the above
manner. At this time, the upper dummy scan pulse Vout(
outputted from the upper dummy stage AST0 and the lower
dummy scan pulse Voutn+1 outputted from the lower dummy
stage ASTn+1 are carry signals that are not supplied to gate
lines. That is, only the first to nth scan pulses Vout1 to Voutn
outputted from the first to nth A stages AST1to ASTn are used
as scanning pulses to drive first to nth gate lines of the liquid
crystal panel.

All the scan pulses including the upper dummy scan pulse
Vout0 and lower dummy scan pulse Voutn+1, outputted from
the first shift register SR1, are supplied to the second shift
register SR2. Before describing the operation of the second
shift register SR2, a detailed description will first be given of
the circuit configurations of the B stages provided in the
second shift register SR2.

FIG. 6 is a circuit diagram of the kth B stage BSTk in FIG.
2.

The kth B stage BSTk includes, as shown in FIG. 6, first to
twelfth switching devices Trl to Tr12, a pull-up switching
device Tru, a first pull-down switching device Trdl, and a
second pull-down switching device Trd2.

The first switching device Trl is turned on or off in
response to the scan pulse from the (k-1)th A stage, and
interconnects a set node Q and a control signal line transfer-
ring the output control signal VEN when being turned on.

The second switching device Tr2 is turned on or off in
response to the first AC voltage VDD1 from the first AC
voltage line, and interconnects the first AC voltage line and a
first reset node QB1 when being turned on.

The third switching device Tr3 is turned on or off according
to the voltage state of the first reset node QB1, and intercon-
nects the set node Q and the discharging voltage line trans-
ferring the discharging voltage VSS when being turned on.

The fourth switching device Tr4 is turned on or off accord-
ing to the voltage state of the set node Q, and interconnects the
first reset node QB1 and the discharging voltage line when
being turned on.

The fifth switching device Tr5 is turned on or off in
response to the scan pulse from the (k-1)th A stage, and
interconnects the first reset node QB1 and the discharging
voltage line when being turned on.

The sixth switching device Tr6 is turned on or off in
response to the second AC voltage VDD2 from the second AC
voltage line, and interconnects the first reset node QB1 and
the discharging voltage line when being turned on.

The seventh switching device Tr7 is turned on or off in
response to the second AC voltage VDD?2 from the second AC
voltage line, and interconnects the second AC voltage line and
a second reset node QB2 when being turned on.

The eighth switching device Tr8 is turned on or off accord-
ing to the voltage state of the second reset node QB2, and
interconnects the set node Q and the discharging voltage line
when being turned on.
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The ninth switching device Tr9 is turned on or off accord-
ing to the voltage state of the set node Q, and interconnects the
second reset node QB2 and the discharging voltage line when
being turned on.

The tenth switching device Tr10 is turned on or off in
response to the scan pulse from the (k-1)th A stage, and
interconnects the second reset node QB2 and the discharging
voltage line when being turned on.

The eleventh switching device Tr11 is turned on or off in
response to the first AC voltage VDD1 from the first AC
voltage line, and interconnects the second reset node QB2 and
the discharging voltage line when being turned on.

The twelfth switching device Tr12 is turned on or off in
response to the scan pulse from the (k+1)th A stage, and
interconnects the set node Q and the discharging voltage line
when being turned on.

The pull-up switching device Tru is turned on or off
according to the voltage state of the set node Q, and intercon-
nects a clock transfer line transferring any one of the B clock
pulses BCLK1 and BCLK2 and an output terminal OT of the
kth B stage BSTk when being turned on.

The first pull-down switching device Trd1 is turned on or
off according to the voltage state of the first reset node QB1,
and interconnects the output terminal OT of the kth B stage
BSTk and the discharging voltage line when being turned on.

The second pull-down switching device Trd2 is turned on
or off according to the voltage state of the second reset node
QB2, and interconnects the output terminal OT of the kth B
stage BSTk and the discharging voltage line when being
turned on.

On the other hand, the first switching device Trl, fifth
switching device Tr5 and tenth switching device Tr10 of the
first B stage BST1 are turned on or off by the upper dummy
scan pulse Vout0 from the upper dummy stage ASTO.

Also, the twelfth switching device Tr12 of the nth B stage
BSTn is turned on or off by the lower dummy scan pulse
Voutn+1 from the lower dummy stage ASTn+1.

Hereinafter, the operation of the kth B stage BSTk with the
above-stated circuit configuration will be described in detail
with reference to FIG. 3 and FIG. 6.

In the first period, the scan pulse from the (k—1)th A stage
is supplied to each of the gate electrodes of the first switching
device Trl, fifth switching device Tr5 and tenth switching
device Tr10 of the kth B stage BSTk. As a result, the first, fifth
and tenth switching devices Trl, Tr5 and Tr10 are turned on.
The output control signal VEN of the high state is supplied to
the set node Q of the kth B stage BSTk through the turned-on
first switching device Trl, so as to charge the set node Q.
Accordingly, the pull-up switching device TRu, fourth
switching device Tr4 and ninth switching device Tr9, con-
nected to the charged set node Q through the gate electrodes
thereof, are all turned on. The discharging voltage VSS is
supplied to the first reset node QB1 through the turned-on
fourth switching device Trd4, so as to discharge the first reset
node QB1. Meanwhile, the first reset node QB1 is also sup-
plied with the discharging voltage VSS outputted through the
turned-on fifth switching device Tr5. As a result, the third
switching device Tr3 and first pull-down switching device
Trd1, connected to the discharged first reset node QB1
through the gate electrodes thereof, are turned off. Also, the
discharging voltage VSS is supplied to the second reset node
QB2 through the turned-on ninth switching device Tr9, so as
to discharge the second reset node QB2. On the other hand,
the second reset node QB2 is also supplied with the discharg-
ing voltage VSS outputted through the eleventh switching
device Tr11 which is kept turned on for the odd frame period
by the first AC voltage VDD1, which is always maintained in
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the high state for the odd frame period. Accordingly, the
eighth switching device Tr8 and second pull-down switching
device Trd2, connected to the discharged second reset node
QB2 through the gate electrodes thereof, are turned off.

On the other hand, the second switching device Tr2 sup-
plied with the first AC voltage VDD1 is also kept turned on for
the odd frame period similarly to the eleventh switching
device Tr11, and the first AC voltage VDD1 of the high state
is supplied to the discharged first reset node QB1 through the
turned-on second switching device Tr2. As a result, in the first
period, the first AC voltage VDD1 of the high state and the
discharging voltage VSS of the low state are together supplied
to the first reset node QB1. At this time, the first reset node
QB1 is kept discharged, because the area of each of the fourth
and fifth switching devices Tr4 and TrS5 is set to be larger than
that of the second switching device Tr2. Meanwhile, since the
second AC voltage VDD2 is phase-inverted with respect to
the first AC voltage VDD, the seventh switching device Tr7,
supplied with the second AC voltage VDD2 through the gate
electrode thereof, is kept turned off for the odd frame period.
Also, in this first period, the discharging voltage VSS is
supplied from the (k+1)th A stage, so that the twelfth switch-
ing device Tr12, supplied with the discharging voltage VSS
through the gate electrode thereof, is turned off.

In this manner, in the first period, the set node Q of the kth
B stage BSTk is charged and the first and second reset nodes
QB1 and QB2 thereof are discharged. That is, in the first
period, the kth B stage BSTk is set.

Provided that the output control signal VEN assumes the
low state in the first period, the pull-up switching device TRu,
fourth switching device Tr4 and ninth switching device Tr9,
connected to the set node Q of the kth stage through the gate
electrodes thereof, are all turned off because the output con-
trol signal VEN of the low state is supplied to the set node Q.
As aresult, the kth stage is not set, so that it cannot outputa B
clock pulse supplied thereto in the subsequent period as a scan
pulse. The following description will be given on the assump-
tion that the output control signal VEN assumes the high state.

Next, a description will be given of an operation in the
second period.

In this second period, since the discharging voltage VSS is
outputted from the (k-1)th A stage, the first switching device
Trl, fifth switching device Tr5 and tenth switching device
Tr10 of the kth B stage BSTKk, supplied with the discharging
voltage VSS through the gate electrodes thereof, are turned
off. As the first switching device Trl is turned off, the set node
Q of the kth B stage BSTk is kept floating while holding the
output control signal YEN of the high state supplied in the first
period.

Also, in this second period, any one of the B clock pulses
BCLK1 and BCLK2 is supplied to the drain electrode of the
turned-on pull-up switching device Tru. The pull-up switch-
ing device Tru is supplied with the first B clock pulse BCLK1
if the kth B stage BSTk is an odd B stage among the n B
stages, and the second B clock pulse BCLK2 if the kth B stage
BSTk is an even B stage among the n B stages.

A parasitic capacitor is formed between the drain electrode
and gate electrode of the pull-up switching device Tru. At the
moment that the B clock pulse is applied to the drain electrode
of the pull-up switching device Tru, a voltage at the floating
set node QQ connected to the gate electrode of the pull-up
switching device Tru is bootstrapped by the parasitic capaci-
tor. Accordingly, the pull-up switching device Tru is kept
almost completely turned on, and the B clock pulse is output-
ted as the scan pulse of the kth B stage BSTk through the
turned-on pull-up switching device Tru.
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This second period corresponds to the output period of the
kth B stage BSTk. The scan pulse outputted from the kth B
stage BSTk in the second period is supplied to a kth gate line
of the liquid crystal panel through the output terminal OT.

Next, a description will be given of an operation in the third
period.

This third period corresponds to the output period of the
(k+1)th A stage, and the scan pulse outputted from the (k+1)th
A stage is supplied to a (k+2)th B stage to set the (k+2)th B
stage and also to the kth B stage BSTk to reset the kth B stage
BSTk. The reset operation of the kth B stage BSTk will
hereinafter be described in detail.

The scan pulse outputted from the (k+1)th A stage is sup-
plied to the gate electrode of the twelfth switching device
Tr12 of the kth B stage BSTK, so as to turn on the twelfth
switching device Tr12. As a result, the discharging voltage
VSS is supplied to the set node Q of the kth B stage BSTk
through the turned-on twelfth switching device Tr12, so as to
discharge the set node Q. Then, the pull-up switching device
TRu, fourth switching device Tr4 and ninth switching device
Tr9, connected to the discharged set node Q through the gate
electrodes thereof, are all turned off. Meanwhile, in this third
period, the discharging voltage VSS is supplied from the
(k-1)th A stage, so that the fifth switching device Tr5 of the
kth B stage BSTK, supplied with the discharging voltage VSS
through the gate electrode thereof, is turned off. As the fourth
and fifth switching devices Tr4 and Tr5 of the kth B stage
BSTk are changed from their turned-on state to turned-off
state and the second switching device Tr2 thereof remains
turned on, the first reset node QB1 of the kth B stage BSTk is
charged by the first AC voltage VDD1 of the high state sup-
plied by the turned-on second switching device Tr2. Accord-
ingly, the third switching device Tr3 and first pull-down
switching device Trdl, connected to the charged first reset
node QB1 through the gate electrodes thereof, are both turned
on. The discharging voltage VSS is supplied to the set node Q
through the turned-on third switching device Tr3, thereby
causing the discharging of the set node Q to be accelerated.
Onthe other hand, the discharging voltage VSS is outputted to
the kth gate line through the turned-on first pull-down switch-
ing device Trdl and the output terminal OT of the kth B stage
BSTk.

Also, in this third period, the eleventh switching device
Tr11 of the kth B stage BSTk is kept turned on, thereby
causing the second reset node QB2 to remain discharged. As
a result, the second pull-down switching device Tr2 and
eighth switching device Tr8, connected to the discharged
second reset node QB2 through the gate electrodes thereof,
are kept turned off.

This third period is a reset period of the kth B stage BSTk.
In this reset period, the first reset node QB1 of the kth B stage
BSTk is charged and the set node Q and second reset node
QB2 thereof are discharged. On the other hand, in the even
frame period, the first AC voltage VDD is changed from the
high state to the low state and the second AC voltage VDD2 is
changed from the low state to the high state, so that the second
reset node QB2 is charged in the reset operation of each B
stage instead of the first reset node QB1. Accordingly, the
second pull-down switching device Trd2 is operated instead
of the first pull-down switching device Trdl. In this manner,
the first pull-down switching device Trd1 and the second
pull-down switching device Trd2 are alternately driven by
frame periods, so that they can be prevented from being
deteriorated.

The set operation, output operation and reset operation of
any one B stage have been described, and the other B stages,
not described, also perform the same operations. However,
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the first B stage BST1 is set by the upper dummy scan pulse
Vout0 from the upper dummy stage AST0, not by the scan
pulse from the upstream A stage. Also, the nth B stage BSTn
is reset by the lower dummy scan pulse Voutn+1 from the
lower dummy stage ASTn+1, not by the scan pulse from the
downstream A stage.

All the stages BST1 to BSTn provided in the second shift
register SR2 sequentially output the scan pulses in the above
manner. Notably, the B stages provided in the second shift
register SR2 select and output all or some of the first to nth
scan pulses from the A stages in response to the output control
signal VEN. For example, in order to selectively drive only
the third to fifth gate lines among the n gate lines and in order
not to drive the remaining gate lines, as shown in FIG. 3, the
output control signal VEN supplied to the B stages makes a
low to high state transition at the time that the second scan
pulse Vout2 from the second stage is outputted, namely, the
second scan pulse Vout2 makes the low to high state transi-
tion. Then, the output control signal VEN is maintained in the
high state until the fifth scan pulse Vout5 makes a high to low
state transition, and thereafter makes the high to low state
transition again.

In the case where the three gate lines are driven in order in
this manner, only pixels connected to those three gate lines
display images and pixels connected to the remaining gate
lines display no image. In this case, it is preferable to peri-
odically supply black data to the pixels displaying no imagein
advance before the start of one frame period.

As apparent from the above description, a gate driver
according to the present invention has effects as follows.

The gate driver of the present invention has a second shift
register capable of selectively outputting only desired ones of
all scan pulses outputted from a first shift register. Therefore,
it is possible to selectively drive desired gate lines to selec-
tively display an image on only a desired portion of the entire
screen of a liquid crystal panel.

It will be apparent to those skilled in the art that various
modifications and variations can be made in the present
invention without departing from the spirit or scope of the
inventions. Thus, it is intended that the present invention
covers the modifications and variations of this invention pro-
vided they come within the scope of the appended claims and
their equivalents.

What is claimed is:
1. A gate driver for partially driving a screen comprising: a
first shift register for sequentially outputting n scan pulses,
where n is a natural number larger than 2; and
a second shift register for selecting p ones of the n scan
pulses from the first shift register in response to an
external output control signal and supplying the selected
p scan pulses respectively to p gate lines of a liquid
crystal panel, where p is a natural number smaller than or
equal to n,

wherein:

the first shift register comprises n A stages for sequentially
outputting the n scan pulses based on any one of at least
two types of A clock pulses which are outputted sequen-
tially out of phase with each other, an upper dummy
stage for outputting an upper dummy scan pulse based
on any one of the A clock pulses, and a lower dummy
stage for outputting a lower dummy scan pulse based on
any one of the A clock pulses; and

the second shift register comprises n B stages for receiving

any one of at least two types of B clock pulses which are
outputted sequentially out of phase with each other, the
n scan pulses from the n A stages, the upper dummy scan
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pulse from the upper dummy stage, and the lower
dummy scan pulse from the lower dummy stage,

wherein a kth one of the n B stages outputs a scan pulse
from a kth one of the n A stages as any one of the B clock
pulses in response to the external output control signal,
where k is a natural number.

2. The gate driver according to claim 1, wherein each of the
n A stages outputs a corresponding one of the n scan pulses for
an output period thereof,

wherein only scan pulses from the n A stages whose output
periods are located in an enable duration of the external
output control signal where the external output control
signal is maintained in a high state, among the n A
stages, are supplied respectively to corresponding ones
of the gate lines of the liquid crystal panel through cor-
responding ones of the n B stages.

3. The gate driver according to claim 2, wherein a high edge
point of the enable duration of the external output control
signal is ahead ofa high edge point of a high duration ofa scan
pulse output earliest in the enable duration.

4. The gate driver according to claim 3, wherein a time
difference between the high edge point of the enable duration
ofthe external output control signal and the high edge point of
the high duration of the scan pulse output earliest in the enable
duration corresponds to one horizontal time.

5. The gate driver according to claim 2, wherein:

the A clock pulses are supplied to the n A stages, the upper
dummy stage and the lower dummy stage over an entire
period including the enable duration of the external out-
put control signal; and

the B clock pulses are supplied to the n B stages in only the
enable duration of the external output control signal.

6. The gate driver according to claim 2, wherein:

the A clock pulses are supplied to the n A stages, the upper
dummy stage and the lower dummy stage over an entire
period including the enable duration of the external out-
put control signal; and

the B clock pulses are supplied to the n B stages over the
entire period including the enable duration of the exter-
nal output control signal.

7. The gate driver according to claim 6, wherein the A clock

pulses and the B clock pulses are the same signals.

8. The gate driver according to claim 1, wherein:

the upper dummy stage sets or resets a first one of the n A
stages of the first shift register and a first one of the n B
stages of the second shift register in response to an
external start pulse; and

the lower dummy stage resets or sets an nth one of the n A
stages of the first shift register and an nth one of then B
stages of the second shift register in response to the start
pulse,

wherein the lower dummy stage resets when the upper
dummy stage sets, and sets when the upper dummy stage
resets.

9. The gate driver according to claim 1, wherein a (k+1)th

one of the n A stages comprises:

a first switching device turned on or off in response to the
scan pulse from the kth A stage, the first switching
device interconnecting a set node and a charging voltage
line when being turned on, the charging voltage line
transferring a charging voltage;

a second switching device turned on or off in response to a
first alternating current (AC) voltage from a first AC
voltage line, the second switching device interconnect-
ing the first AC voltage line and a first reset node when
being turned on;
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a third switching device turned on or off according to a
voltage state of the first reset node, the third switching
device interconnecting the set node and a discharging
voltage line when being turned on, the discharging volt-
age line transferring a discharging voltage;

a fourth switching device turned on or off according to a
voltage state of the set node, the fourth switching device
interconnecting the first reset node and the discharging
voltage line when being turned on;

a fifth switching device turned on or off in response to the
scan pulse from the kth A stage, the fifth switching
device interconnecting the first reset node and the dis-
charging voltage line when being turned on;

a sixth switching device turned on or off in response to a
second AC voltage from a second AC voltage line, the
sixth switching device interconnecting the first reset
node and the discharging voltage line when being turned
on;

a seventh switching device turned on or off in response to
the second AC voltage from the second AC voltage line,
the seventh switching device interconnecting the second
AC voltage line and a second reset node when being
turned on;

an eighth switching device turned on or off according to a
voltage state of the second reset node, the eighth switch-
ing device interconnecting the set node and the discharg-
ing voltage line when being turned on;

a ninth switching device turned on or off according to the
voltage state of the set node, the ninth switching device
interconnecting the second reset node and the discharg-
ing voltage line when being turned on;

a tenth switching device turned on or off in response to the
scan pulse from the kth A stage, the tenth switching
device interconnecting the second reset node and the
discharging voltage line when being turned on;

an eleventh switching device turned on or off in response to
the first AC voltage from the first AC voltage line, the
eleventh switching device interconnecting the second
reset node and the discharging voltage line when being
turned on;

a twelfth switching device turned on or off in response to a
scan pulse from a (k+2)th one of the n A stages, the
twelfth switching device interconnecting the set node
and the discharging voltage line when being turned on;

a pull-up switching device turned on or off according to the
voltage state of the set node, the pull-up switching
device interconnecting a clock transfer line transferring
any one of the A clock pulses and an output terminal of
the (k+1)th A stage when being turned on;

a first pull-down switching device turned on or off accord-
ing to the voltage state of the first reset node, the first
pull-down switching device interconnecting the output
terminal of the (k+1)th A stage and the discharging
voltage line when being turned on; and

a second pull-down switching device turned on or off
according to the voltage state of the second reset node,
the second pull-down switching device interconnecting
the output terminal of the (k+1)th A stage and the dis-
charging voltage line when being turned on.

10. The gate driver according to claim 1, wherein a (k+1)th

one of the n B stages comprises:

a first switching device turned on or off in response to the
scan pulse from the kth A stage, the first switching
device interconnecting a set node and a control signal
line when being turned on, the control signal line trans-
ferring the external output control signal;
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a second switching device turned on or off in response to a
first AC voltage from a first AC voltage line, the second
switching device interconnecting the first AC voltage
line and a first reset node when being turned on;

a third switching device turned on or off according to a
voltage state of the first reset node, the third switching
device interconnecting the set node and a discharging
voltage line when being turned on, the discharging volt-
age line transferring a discharging voltage;

a fourth switching device turned on or off according to a
voltage state of the set node, the fourth switching device
interconnecting the first reset node and the discharging
voltage line when being turned on;

a fifth switching device turned on or off in response to the
scan pulse from the kth A stage, the fifth switching
device interconnecting the first reset node and the dis-
charging voltage line when being turned on;

a sixth switching device turned on or off in response to a
second AC voltage from a second AC voltage line, the
sixth switching device interconnecting the first reset
node and the discharging voltage line when being turned
on;

a seventh switching device turned on or off in response to
the second AC voltage from the second AC voltage line,
the seventh switching device interconnecting the second
AC voltage line and a second reset node when being
turned on;

an eighth switching device turned on or off according to a
voltage state of the second reset node, the eighth switch-
ing device interconnecting the set node and the discharg-
ing voltage line when being turned on;

a ninth switching device turned on or off according to the
voltage state of the set node, the ninth switching device
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interconnecting the second reset node and the discharg-
ing voltage line when being turned on;

a tenth switching device turned on or off in response to the
scan pulse from the kth A stage, the tenth switching
device interconnecting the second reset node and the
discharging voltage line when being turned on;

an eleventh switching device turned on or off in response to
the first AC voltage from the first AC voltage line, the
eleventh switching device interconnecting the second
reset node and the discharging voltage line when being
turned on;

a twelfth switching device turned on or off in response to a
scan pulse from a (k+2)th one of the n A stages, the
twelfth switching device interconnecting the set node
and the discharging voltage line when being turned on;

a pull-up switching device turned on or off according to the
voltage state of the set node, the pull-up switching
device interconnecting a clock transfer line transferring
any one of the B clock pulses and an output terminal of
the (k+1)th B stage when being turned on;

a first pull-down switching device turned on or off accord-
ing to the voltage state of the first reset node, the first
pull-down switching device interconnecting the output
terminal of the (k+1)th B stage and the discharging
voltage line when being turned on; and

a second pull-down switching device turned on or off
according to the voltage state of the second reset node,
the second pull-down switching device interconnecting
the output terminal of the (k+1)th B stage and the dis-
charging voltage line when being turned on.
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