US 20130169609A1

a2y Patent Application Publication o) Pub. No.: US 2013/0169609 A1

a9 United States

Son et al. 43) Pub. Date: Jul. 4, 2013
(54) SHIFT REGISTER AND GATE DRIVING (52) US.CL
CIRCUIT USING THE SAME CPC oo G09G 5/00 (2013.01); GIIC 19/287
. _ _ . (2013.01)
(71)  Applicant: Hydis Technologies Co., Ltd., Icheon-si USPC. oo 345/209: 377/75

(KR)

(72) Inventors: Ki Min Son, Gyeonggi-do (KR); Joon
Sung An, Seoul (KR); Won Hee Lee,
Gyeonggi-do (KR)

(73) Assignee: HYDIS TECHNOLOGIES CO., LTD.,

Gyeonggi-do (KR)

(21) Appl. No.: 13/716,256
(22) Filed: Dec. 17, 2012
(30) Foreign Application Priority Data
Dec. 30,2011  (KR) .ooornerveerrercenee 1020110147295

Publication Classification

(51) Int.CL
G09G 5/00
G1IC 19/28

(2006.01)
(2006.01)

STP CIKT CIK3 F‘N—_H

(57) ABSTRACT

Disclosed are a shift register, and a gate driving circuit includ-
ing a plurality of shift registers connected in sequence to
respectively supply scan signals to a plurality of gate lines of
a display device. Each shift register includes: an input unit
which outputs a directional input signal having a gate high or
low voltage based on an output signal from a previous or
subsequent shift register to a first node; an inverter unit which
is connected to the first node, generates an inverting signal to
a signal at the first node, and outputs the inverting signal to a
second node; and an output unit which includes a pull-up unit
connected to the first node and activating an output clock
signal based on the signal at the first node, and a pull-down
unit activating and outputting a pull-down output signal based
on a signal at the second node.
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SHIFT REGISTER AND GATE DRIVING
CIRCUIT USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0147295 filed in the
Korean Intellectual Property Office on Dec. 30, 2011, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] (a) Field of the Invention

[0003] The present invention relates to a shift register and a
gate driving circuit of a display device using the same, and
more particularly to a shift register which can adjust a scan
direction in the case where a screen of a display device is
upside down, and a gate driving circuit of the display device
using the same.

[0004] (b) Description of the Related Art

[0005] A display device that has recently been applied to a
portable terminal may display images on a screen, a position
of which is reversed, for example upside down or left and
right, in accordance with a user’s intention. In this case, a gate
driving circuits of the display device need to be designed to
change a scan direction and then output an image.

[0006] A conventional shift register, for example disclosed
in Korean Patent No. 10-1020627, includes a plurality of thin
film transistors (TFT).

[0007] FIG. 1 is a block diagram of a gate driving circuit,
showing connection among the conventional shift registers
capable of adjusting the scan direction.

[0008] FIG. 2 is a detailed circuit diagram illustrating an
example of the conventional shift register shown as a block in
FIG. 1.

[0009] Referring to FIG. 2, the conventional shift register
includes an input unit 1 for receiving an input signal for the
shifting operation, an inverter unit 2 for making off-charac-
teristics of an output terminal better, a output unit 3 for out-
putting a scan input signal to a gate line, and a reset unit 4.
[0010] The input unit 1 receives a pulse input signal and
transmits it to a P node (boosting node), and the inverter unit
2 inverts the signal of the P node, received from the input unit
1 and outputs the inverted signal to an X node.

[0011] In the conventional shift register, a TFT Tz consti-
tuting the inverter unit 2 keeps always turned on by a high
level voltage Vbias (a bias voltage), and thus there is a limit to
invert the voltage of an X node on the contrary to the voltage
of the P node.

[0012] Therefore, the conventional inverter unit 2 further
need to include two is TFTs T, and T, in addition to the TFTs
Tz and T, i.e., includes a total of four TFTs in order to
compensate for insufficient driving performance for the TFTs
and to secure reliability, and an LVGL signal is added to
enhance the reliability.

[0013] Like this, the conventional shift register needs a
plurality of thin film transistors and signal lines to improve
the off-characteristics.

[0014] This causes a problem of enlarging a dead space of
a display device, resulting in the display having bigger size
than originally planned and modifying a structure of the gate
driving circuit.

[0015] Further, a shift register of a recent gate driving cir-
cuit has additionally included a bidirectional driving function
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that changes order of supplying a signal to the gate line in
accordance with rotation of a display screen. To this end, as
shown in FIGS. 1 and 2, the conventional shift register has to
include a scan direction adjuster 5 including four TFTs Tb,
Thbr, Tf and Ttr. Thus, as the number of transistors increases
for changing the order of supplying the signal to the gate line,
the conventional shift register exacerbates the foregoing
problems.

SUMMARY OF THE INVENTION

[0016] Accordingly, the present invention is conceived to
solve the forgoing problems, and an aspect of the present
invention is to provide a shift register and a gate driving
circuit using the same, in which an inverter unit can operate
with excellent reliability as it is controlled by coupling with a
clock signal.

[0017] Another aspect is to provide a shift register and a
gate driving circuit using the same, in which change in a
signal connection state is enough for an input unit to do
bidirectional scan and reset without adding any TFT.

[0018] Still another aspect is to provide a shift register and
a gate driving circuit using the same, in which deterioration of
a TFT can be minimized.

[0019] Still another aspect is to provide a shift register and
a gate driving circuit using the same, in which initial driving
can be stabilized.

[0020] The foregoing and other aspects of the invention
may be achieved by a shift register and a gate driving circuit
using the same according to an exemplary embodiment.
[0021] According to the invention, the gate driving circuit
may include a plurality of shift registers connected in
sequence to respectively supply scan signals to a plurality of
gate lines of a display device.

[0022] According to an exemplary embodiment of the
invention, the shift register may include: an input unit which
outputs a directional input signal having a gate high voltage
VGH or a gate low voltage VGL based on an output signal
from a previous or subsequent shift register of the corre-
sponding shift register to a first node; an inverter unit which is
connected to the first node, generates an inverting signal to a
signal at the first node, and outputs the inverting signal to a
second node; and an output unit which includes a pull-up unit
connected to the first node and activating an output clock
signal based on the signal at the first node to be output as an
output signal to a corresponding gate line, and a pull-down
unit activating and outputting a pull-down output signal based
on a signal at the second node, the inverter unit being con-
trolled by coupling with a control clock signal.

[0023] According to an exemplary embodiment of the
invention, the input unit may include a first switching device
that includes a gate terminal to receive an output signal from
the previous shift register, a drain to receive the directional
input signal having the gate high voltage VGH or the gate low
voltage VGL, and a source connected to the first node; and a
second switching device that includes a gate terminal to
receive an output signal from the subsequent shift register, a
drain terminal to receive the directional input signal having
the gate low voltage VGL or the gate high voltage VGH as
opposed to the first switching device, and a source terminal
connected to the first node.

[0024] According to an exemplary embodiment of the
invention, the inverter unit may include: a first switching
device that includes a gate terminal to receive the control
clock signal through a capacitor, a drain terminal to receive
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the control clock signal, and a source terminal connected to
the second node; a second switching device that includes a
gate terminal connected to the first node, a drain terminal
connected to the second node, and a source terminal con-
nected to a base voltage terminal; and a third switching device
that a gate terminal connected to first node, a drain terminal
connected to the gate of the first switching device, and a
source terminal connected to the base voltage terminal.
[0025] According to another exemplary embodiment of the
invention, the inverter unit may include: a first switching
device that includes a gate terminal to receive the control
clock signal through a capacitor, a drain terminal to receive a
bias voltage signal, and a source terminal connected to the
second node; a second switching device that includes a gate
terminal connected to the first node, a drain terminal con-
nected to the second node, and a source terminal connected to
a base voltage terminal; and a third switching device that
includes a gate terminal connected to the first node, a drain
terminal connected to the gate of the first switching device,
and a source terminal connected to the base voltage terminal.
[0026] According to another exemplary embodiment of the
invention, the shift register may further include a stabilizer for
increasing a voltage at the second node by a gate start pulse.
[0027] According to an exemplary embodiment of the
invention, the stabilizer may include a switching device that
includes a gate terminal to receive the gate start pulse, a drain
terminal to receive a bias voltage signal, and a source terminal
connected to the second node.

[0028] According to still another exemplary embodiment
of the invention, the shift register may further include a reset
auxiliary unit that increases a voltage at the second node when
a directional input signal having a gate low voltage VOL
based on the output signal from the previous or subsequent
shift register is input to the first node.

[0029] According to an exemplary embodiment of the
invention, the reset auxiliary unit may include a first switch-
ing device that includes a gate terminal to receive the output
signal from the subsequent shift register, a drain terminal to
receive the directional input signal having a gate high voltage
VGH or a gate low voltage VGL, and a source terminal
connected to the second node; and a second switching device
that includes a gate terminal to receive the output signal from
the previous shift register, a drain terminal to receive the
directional input signal having a gate low voltage VGL or a
gate high voltage VGH on the contrary to the first switching
device, and a source terminal connected to the second node.
[0030] According to still another exemplary embodiment
of'the invention, the shift register may further include a swing
unit for periodically dropping a voltage at the second node in
response to a swing clock signal.

[0031] According to an exemplary embodiment of the
invention, the swing unit may include a switching device that
includes a gate terminal to receive the swing clock signal, a
drain terminal connected to the second node, and a source
terminal connected to the base voltage terminal.

[0032] In such a shift register according to an exemplary
embodiment, the gate start pulse (SIP) is supplied as an output
signal for the previous shift register of the first shift register,
so that the first to last shift registers can be driven in sequence
in the forward driving. On the other hand, in the backward
driving, the gate start pulse (STP) is supplied as an output
signal for the subsequent shift register of the last shift register
so that the last to first shift registers can be driven in sequence.
Thus, screen conversion, i.e., bi-directional driving is pos-
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sible without the conventional scan direction adjuster when
the display panel is reversed upside down.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] The above and/or other aspects of the present inven-
tion will become apparent and more readily appreciated from
the following description of the exemplary embodiments,
taken in conjunction with the accompanying drawings, in
which:

[0034] FIG. 1 is a block diagram of a conventional gate
driving circuit capable of adjusting a scan direction;

[0035] FIG. 2 is a detailed circuit diagram showing an
example of a conventional shift register;

[0036] FIG. 3 is a block diagram of a gate driving circuit
according to an exemplary embodiment of the invention;
[0037] FIG. 4 is a view showing a bidirectional drivable
liquid crystal display (LCD) panel;

[0038] FIG. 5isadetailed circuit diagram of a shift register
according to a first exemplary embodiment of the invention;
[0039] FIG. 6 is a forward timing diagram when a gate
driving circuit employing the shift register of FIG. 5 is
installed by a dual type;

[0040] FIG. 7 is a backward timing diagram when a gate
driving circuit employing the shift register of FIG. 5 is
installed by a dual type;

[0041] FIG. 8is a detailed circuit diagram of a shift register
according to a second exemplary embodiment of the inven-
tion;

[0042] FIG.9is atiming diagram at a P node and an X node
in a basic shift register according to an exemplary embodi-
ment of the invention;

[0043] FIG. 10 is a detailed circuit diagram of a shift reg-
ister according to a third exemplary embodiment of the inven-
tion;

[0044] FIG. 11 is a timing diagram at a P node and an X
node in a shift register provided with a stabilizer according to
a exemplary embodiment of the invention;

[0045] FIG. 12 is a block diagram of a gate driving circuit
employing the shift register of FIG. 10.

[0046] FIG. 13 is a detailed circuit diagram of a shift reg-
ister according to a fourth exemplary embodiment of the
invention;

[0047] FIG. 14 is a block diagram of a gate driving circuit
employing the shift register of FIG. 13;

[0048] FIG. 15 is a timing diagram at a P node and an X
node in a shift register provided with a reset auxiliary unit
according to a exemplary embodiment of the invention;
[0049] FIG. 16 is a detailed circuit diagram of a shift reg-
ister according to a fifth exemplary embodiment of the inven-
tion;

[0050] FIG. 17 is a detailed circuit diagram of a shift reg-
ister according to a sixth exemplary embodiment of the inven-
tion;

[0051] FIG. 18 is a timing diagram at a P node and an X
node in a shift register provided with a swing unit according
to a exemplary embodiment of the invention;

[0052] FIG. 19 is a detailed circuit diagram of a shift reg-
ister according to a seventh exemplary embodiment of the
invention;

[0053] FIG. 20 is a graph showing simulation results with
regard to the P node, the X node and output waveforms of a
single type gate driving circuit employing the shift register
according to an exemplary embodiment of the invention; and

SDC EX. 2051 - 17/25



US 2013/0169609 Al

[0054] FIG. 21 is a graph showing simulation results with
regard to the P node, the X node and output waveforms of a
dual type gate driving circuit employing the shift register
according to an exemplary embodiment of the invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0055] To supply scan signals to a plurality of gate lines of
a display device, shift registers according to an exemplary
embodiment of the invention are sequentially connected to
the gate lines, respectively.

[0056] That the gate driving circuits employing the shift
register are placed on both sides of a display panel and respec-
tively drive odd (1, 3, 5, . . . ) gate lines and even (2, 4, 6, . . .
) gate lines divisionally will be called a dual type arrangement
of gate driving circuit, and that one or more gate driving
circuits are placed in one-side of the display panel and drive
each ofthe gate lines will be called a single type arrangement
of gate driving circuit.

[0057] Also, dummy shift registers are respectively placed
in the front and rear of the sequentially connected shift reg-
isters. The dummy shift registers have the same structure as
the shift registers. In the case of forward driving, the output
signal of the dummy shift register (forward suicide) resets the
last shift register. In the case of backward driving, the output
signal of the dummy shift register (backward suicide) resets
the first shift register. The output signal of the dummy shift
register has no effect on the display area. The gate driving
circuit shown in FIG. 3 illustrates a configuration of one-side
gate driving circuit for driving the odd lines in the dual type
gate driving circuit, and the first two and last two are the
dummy shift registers. Each of the shift registers receives a
forward input signal FW and a backward input signal BW.
The forward input signal FW has a gate high voltage VGH in
the case of the forward driving and has a gate low voltage
VGL in the case of the backward driving. On the other hand,
the backward input signal BW has a gate low voltage VGL in
the case of the forward driving and has a gate high voltage
VGH in the case of the backward driving.

[0058] Also,two clock signals CLK1 and CL.LK3 are used as
a control clock signal and an output clock signal for an
inverter unit. For example, the odd-ordered (1,5, 9, .. . ) shift
registers use the clock signal CLK1 as an output signal and
use the clock signal CLLK3 for controlling the inverter unit of
the shift register. The even-ordered (3, 7, 11, . . . ) shift
registers use the clock signal CLK3 as an output signal and
use the clock signal CLK1 for controlling the inverter unit.

[0059] In the case of the single type, the forward input
signal FW and the backward input signal BW are applied, and
two clock signals CLK and CLKB having a phase difference
of 180 degrees from each other are used for control of the
inverter unit and the output signal. For example, the odd-
ordered (1, 3, 5, . . . ) shift registers use the clock signal CLK
as an output signal and use the clock signal CLKB for con-
trolling the inverter unit of the shift register. The even-ordered
(2,4, 6, ...)shift registers use the clock signal CLKB as an
output signal and use the clock signal CLK for controlling the
inverter unit.

[0060] The gate driving circuit drives the first dummy shift
register as a gate start pulse STV is applied to the first dummy
shift register in the case of the forward driving, and the output
signal from the first dummy shift register drives the second
dummy shift register. In such a manner, the first shift register
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SR, to the last shift register SR,, are sequentially driven so
that a screen can be output as shown in FIG. 4.

[0061] On the other hand, if a display panel is reversed
upside down and driven backward, the gate start pulse drives
the last dummy shift register, and the output signal from the
last dummy shift register SR, drives the last dummy shift
register SR, ; but one. In such a manner, the last shift register
SR, to the first shift register SR, are sequentially driven.
Thus, even though the display panel is reversed upside down
as shown in FIG. 4(b), the same image as shown in FIG. 4(a)
is displayed without being upside down.

[0062] FIG. 5 shows a first exemplary embodiment of a
shift register used in the gate driving circuit of FIG. 3.
[0063] A configuration of the shift register in this exem-
plary embodiment is as follows.

[0064] 1. Input Unit

[0065] The input unit 10 in this exemplary embodiment
receives the forward input signal FW based on the output
signal ofthe previous shift register, and receives the backward
input signal BW based on the output signal of the subsequent
shift register.

[0066] The forward input signal FW is a gate high voltage
VGH inthe case of the forward driving, and a gate low voltage
VGL in the case of the backward driving. On the other hand,
the backward input signal BW is a gate low voltage VGL in
the case of the forward driving, and a gate high voltage VGH
in the case of the backward driving.

[0067] The input unit 10 transmits the input signal to a P
node (or called a bootstrap node) connected to an output
terminal Gout (N).

[0068] Such an input unit 10 may include two switching
devices T1 and T2 as shown in FIG. 5. The switching device
T1 has a gate terminal to receive the output signal from the
previous shift register, a drain terminal to receive the forward
input signal, and a source terminal connected to the P node.
The switching device T2 has a gate terminal to receive the
output signal from the subsequent shift register, a drain ter-
minal to receive the backward input signal, and a source
terminal connected to the P node.

[0069] Incomparison with the conventional structure (refer
to FIG. 2), the input unit 10 in this exemplary embodiment of
the invention can remove the scan direction adjuster 5 includ-
ing four thin film transistors Tb, Tbr, Tt and Tfr only using
change of signal lines.

[0070] Also, the voltage of the P node increased by the
forward input signal FW applied by the switching device T1
in the case ofthe forward driving can be reset by the backward
input signal BW applied by the switching device T2 (and vice
versa in the case of the backward driving). Thus, the input unit
10 in this exemplary embodiment of the invention also serves
as the conventional reset unit 4 and thus there is no need of the
conventional reset unit 4.

[0071] Therefore, the input unit 10 in this exemplary
embodiment of the invention makes a circuit configuration
simpler than that of the conventional one, and reduces a dead
space.

[0072] Meanwhile, in the case of the dual type where the
gate driving circuits are arranged at both sides of the display
panel and each divisionally drives the odd-numbered and
even-numbered gate lines, if this circuit is an Nth shift regis-
ter, the output signal from the previous shift register becomes
the output signal Gout (N-2) of the (N-2)th shift register, and
the output signal from the subsequent shift register becomes
the output signal Gout (N+2) of the (N+2)th shift register.
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[0073] As opposed to the dual type, in the case of the single
type where the is gate driving circuit is arranged at one side on
the display panel, the output signal from the previous shift
register of an Nth shift register becomes the output signal
Gout (N-1) of the (N-1)th shift register, and the output signal
from the subsequent shift register becomes the output signal
Gout (N+1) of the (N+1)th shift register.

[0074] Further, the output signal of the previous shift reg-
ister of the first dummy shift register and the output signal of
the subsequent shift register of the last dummy shift register
are used as the gate start pulses STP.

[0075] 2. Inverter Unit

[0076] The inverter unit serves to generate an inverting
signal with regard to a signal at the P node and output it to an
X node.

[0077] Basically, the inverter unit includes a TFT T4 driven
when a voltage at the P node increases and decreasing a
voltage at the X node, and a TFT T3 driven when the voltage
at the P node increases and increasing the voltage at the X
node.

[0078] Therefore, the TFT T3 has to be turned off while the
voltage at the P node increases and the shift register is driven
as the input signal having the gate high voltage VGH is input,
and turned on to increase the voltage at the X node if the
voltage at the P node decreases as being reset by the input
signal having the gate low voltage VGL.

[0079] However, the TFT of the shift register uses only the
N-type TFT, and thus the input signal cannot do perfect
inverting. Therefore, there is a need of turning on/off the TFT
T3.

[0080] Conventionally, the TFT T3 was turned on/off by
adding one inverter or connecting a clock signal to an intro-
duction of the T3. However, the inverter added to the intro-
duction is not so perfectly do inverting that the inverter unit
cannot be perfectly controlled. Also, in the case of directly
connecting the clock signal, the timing of the signal is fixed
and therefore the number of clock signals used in the shift
register has to be disadvantageously increased.

[0081] Thus, according to an exemplary embodiment of the
invention, the inverter unit is controlled by coupling with a
control clock signal. The control of the inverter unit based on
the coupling with the control clock signal refers to that the
inverter unit is turned on when a signal at the gate terminal of
the TFT T3 is synchronized with the input control clock
signal and tuned off when the signal at the gate terminal is not
synchronized with the input clock signal.

[0082] Forthe above coupling, the gate terminal of the TFT
T3 is designed to receive the clock signal through a capacitor
C2. Also, the gate terminal of the TFT T3 has to keep a
floating state for time of the coupling, and keep always turned
off while the shift register is driven (i.e., from time when the
shift register starts to operate by the gate high voltage to time
when the shift register is reset by the gate low voltage).
[0083] To this end, the inverter in this exemplary embodi-
ment of the invention may be configured to include three
switching devices T3, T4 and T5 as shown in FIG. 5.

[0084] That is, the gate terminal of the TFT T3 receives a
control clock signal CLLK3 through the capacitor, the drain
terminal receives an external voltage (e.g., the clock signal
CLK3 in FIG. 3), and the source terminal is connected to the
X node. The gate terminal of the TFT T4 is connected to the
P node, the drain terminal is connected to the X node, and the
source terminal is connected to a base voltage terminal VGL.
The gate terminal of the TFT T5 is connected to the P node,
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the drain terminal is connected to the gate of the TFT T3, and
the source terminal is connected to the base voltage terminal
VGL.

[0085] The conventional inverter unit 2 shown in FIG. 2
employs four TFTs and an LVGL signal to secure reliability,
but the inverter unit 20 in this exemplary embodiment of the
invention can achieve desired features with three TFTs and
one capacitor since the control is based on the coupling with
the control clock signal and is more preferable than the con-
ventional one since there is no need of the LVGL signal.
[0086] 3. Output Unit

[0087] The output unit 30 in this exemplary embodiment of
the invention is the same as the conventional output unit
shown in FIG. 2 and thus its configuration and functions will
be described in brief.

[0088] Theoutputunit30is connected to the P node and the
X node. The output unit 30 includes a pull-up unit synchro-
nized with the output clock signal CLK1 and outputting a
signal of the P node as a pull-up output signal, and a pull-
down unit outputting a pull-down signal by a signal of the X
node.

[0089] The pull-up unitincludes a TFT T6. The TFT T6 has
a gate terminal connected to the P node, a drain terminal to
receive the output clock signal, and a source terminal con-
nected to the output terminal Gout(N) connected to the P
node.

[0090] A capacitor C1 may be provided between the gate
and the source of the TFT T6, in which the capacitor C1 is
synchronized with the output clock signal and causes a boot-
strap phenomenon, thereby making an output characteristic
of the output terminal Gout(N). The pull-down unit includes
TFTs T7 and T8. The TFT T7 has a gate terminal connected
to the X node, a drain terminal connected to the output ter-
minal Gout (N), and a source terminal connected to the base
voltage terminal VGL. The TFT T8 has a gate terminal con-
nected to the X node, a drain terminal connected to the P node,
and a source terminal connected to a base voltage terminal
VGL. The TFTs T7 and T8 of the pull-down unit may also be
called a stabilizing device for continuously maintaining the
voltage states of the P node and the output terminal N Gout as
the base voltage VGL while the P node is reset.

[0091] 4. Clock Signal

[0092] Referring to FIG. 5, the output clock signal CLK1
and the control clock signal CLK3 are signals that swing to a
high level VGH once per 4 H period, and the CLK1 is earlier
than the CLK3 by 2 H. Here, 1 H refers to a pulse width of a
clock signal, which is calculated as one frame time(1/fre-
quency/the number of gate lines).

[0093] The shift register according to an exemplary
embodiment of the invention may be achieved in various
forms on the basis of the above configurations, which will be
described with reference to the first to seventh exemplary
embodiments.

First Exemplary Embodiment

(1) Configuration

[0094] As shown in FIG. 5, the shift register according to
the first exemplary is embodiment includes eight switching
devices TFT: T1~T8 as follows.

[0095] The first switching device T1 has a gate terminal
connected to an output terminal of the previous shift register
N-2 or N-1, a drain terminal to receive the forward input
signal FW, and a source terminal connected to the Pnode. The
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forward input signal has a VGH in the case of the forward
driving and a VGL in the case of the backward driving.
[0096] The second switching device T2 has a gate con-
nected to an output terminal of the subsequent shift register
N+2 or N+1, a drain terminal to receive a backward input
signal, and a source terminal connected to the P node. The
backward input signal has a VGL in the case of the forward
driving and a VGH in the case of the backward driving.
[0097] The third switching device T3 has a gate terminal to
receive the control clock signal CLK3 or CLK1 through the
capacitor, a drain terminal to receive the control clock signal
CLK3 or CLK1, and a source terminal connected to the X
node.

[0098] The fourth switching device T4 has a gate terminal
connected to the P node, a drain terminal connected to the X
node, and a source terminal connected to the base voltage
terminal VGL.

[0099] The fifth switching device T5 has a gate terminal
connected to the P node, a drain terminal connected to the gate
of the third switching device T3, and a source terminal con-
nected to the base voltage terminal VGL.

[0100] The sixth switching device T6 has a gate terminal
connected to the P node, a drain terminal to receive the output
clock signal (a clock signal different from the control clock
signal, i.e., CLK1 or CLLK3), and a source terminal connected
to the output terminal.

[0101] The seventh switching device T7 has a gate terminal
connected to the X node, a drain terminal connected to the
output terminal, and a source terminal connected to the base
voltage terminal VGL.

[0102] The eighth switching device T8 has a gate terminal
connected to the X node, a drain terminal connected to the P
node, and a source terminal connected to the base voltage
terminal VGL.

[0103] The devices T1 and T2 correspond to the input unit
10, the devices T3 to T5 correspond to the inverter unit 20, and
the devices T6 to T8 correspond to the output unit 30.

(2) Operation
[0104] 1) Forward Driving
[0105] According to the first exemplary embodiment,

operations at the forward driving are as follows.

[0106] If the output signal from the previous ((N-2)th or
(N=1)th) shift register is supplied to the gate of the device T1
of'the Nth shift register, the device T1 is turned on so that the
forward input signal FW having the VGH can be input to the
P node.

[0107] The voltage at the P node is increased by the VGH
input signal, and the devices T4, T5 and T6 are turned on. As
the device T5 is turned on, the gate voltage of the device T3 is
dropped into VGL and the device T3 is turned off. Also, as the
device T4 is turned on, the voltage at the X node is dropped
into VGL. When the voltage at the X node is dropped into a
VGL level, the devices T7 and T8 are turned off.

[0108] After the input signal is input, the device T1 is
turned off and the voltage at the P node is maintained to keep
afloating state. The device T6 also keeps an ‘ON’ state for the
same time as the P node, and outputs a waveform ofthe output
clock signal to the output terminal Gout(N) in response to the
output clock signal CLK1.

[0109] This output signal is input to the device T2 of the
previous shift register in order to reset the previous shift
register and at the same time input to the subsequent shift
register T1 in order to drive the subsequent shift register.

Jul. 4, 2013

[0110] If the output signal is input to the device T1 of the
subsequent shift register, the subsequent shift register is also
driven by the foregoing operations. If the output clock signal
CLK3 is input to the device T6 of the subsequent shift regis-
ter, the output signal is input to the device T2 of the Nth shift
register in order to reset the Nth shift register.

[0111] Ifthe output signal from the subsequent shift regis-
ter is supplied to the gate terminal of the device T2, the device
T2 is turned on so that the backward input signal of VGL can
be input to the P node.

[0112] If the P node is reset in response to the backward
input signal BW and its voltage is dropped into a VGL level,
the devices T4, T5 and T6 are turned off. As the device T5 is
turned off, the gate terminal of the device T3 becomes a
floating state. At this time, if the control clock signal CLK3 is
supplied, the gate terminal of the device T3 is coupled with
the control clock signal so that the voltage can increases up to
a VGH level, thereby turning on the device T3.

[0113] Ifthedevice T3 is turned on, the control clock signal
CLK3 is supplied to the X node and the voltage at the X node
increases. If the voltage at the X node increases to the VGH,
the TFTs T7 and T8 are turned on and the voltages of the P
node and the output signals Gout(N) maintain the VGL.
[0114] 2) Backward Driving

[0115] According to the first exemplary embodiment of the
invention, operations at the backward driving are as follows.
[0116] On the contrary to the forward driving, if the subse-
quent (N+2)th or (N+1)th) shift register is first driven and its
output signal is supplied to the gate of the device T2, the
device T2 is turned on so that the backward input signal BW
of VGH can be input to the P node.

[0117] Operations from the input of the BW input signal to
the output of the output signal are the same as those of the
forward driving. However, differently from the forward driv-
ing, the output signal of the Nth shift register is used as a
signal for driving the previous shift register and used as a
signal for resetting the subsequent shift register.

[0118] The Nth shift register is reset as the output signal of
the previous (N-2)th or (N-1)th) shift register is supplied to
the gate terminal of the device T1 and the T1 is turned on so
that the forward input signal of VGL is input to the P node.
Resetting operations based on the forward input signal FW
are the same as those of the forward driving.

[0119] The foregoing operations of the shift register will be
ascertained through the timing diagrams of FIGS. 6 and 7.
[0120] FIG. 6 is a forward timing diagram of a dual type
where the gate driving circuits employing the shift register of
FIG. 5 are installed at the both sides of the display panel, in
which the odd-ordered shift registers use the clock signals
CLK1 and CLK3 as the output and the control clock signal for
the inverter unit, and the even-ordered shift registers use the
clock signals CLK2 and CLLK4 as the output and the control
clock signal for the inverter unit.

[0121] Inthe case of the forward driving, as shown in FIG.
6, the output signals Goutl, 2, 3 and 4 are output in order from
the first gate line to the last gate line on the basis of the clock
signal CLK1, 2, 3 and 4 input in sequence after the STP (start
signal).

[0122] In the case of the backward driving, as shown in
FIG. 7, the clock signals CLLK3, 2 and 1 are sequentially
received with the clock signal CLLK4 at the head after the STP
(start signal). Accordingly, the gate driving circuit outputs the
output signals Gout800, 799, 798 and 797 in order from the
last gate line to the first gate line.
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[0123] The reason why there are four dummy clock signals
before the output Gout of the shift register is because the first
and last two dummy shift registers among the shift registers
sequentially connected as shown in FIG. 3 have to be driven
at the bidirectional driving.

Second Exemplary Embodiment

[0124] FIG. 8illustrates a detailed circuit diagram of a shift
register according to a second exemplary embodiment of the
invention.

[0125] The second exemplary embodiment shows the same
configurations as the input unit 10 and the output unit 30 of
the first exemplary embodiment, but is different in an inverter
unit. That is, on the contrary to the inverter unit 20 of the first
exemplary embodiment of the invention, an inverter unit 21 of
the second exemplary embodiment of the invention inputs a
high level voltage signal VBIAS (a bias voltage signal)
instead of the control clock signal CL.LK3 to the drain terminal
of the device T3.

[0126] Inthe first exemplary embodiment, a high voltage at
the X node always has a voltage VGH. On the other hand, in
the second exemplary embodiment, the high voltage at the X
node can be adjusted by a bias voltage, and thus it is possible
to reduce stress applied to the devices T7 and T8.

[0127] The second exemplary embodiment has the same
operation as the first exemplary embodiment, and thus repeti-
tive descriptions thereof will be avoided. When the shift reg-
ister of one-side gate driving circuit for driving the odd lines
in the dual type gate driving circuit is configured like the first
and second exemplary embodiment, the timing diagrams at
the X and P nodes are as shown in FIG. 9. Referring to FIG.
9, if the voltage at the P node is increased by the inverter unit,
the voltage at the X node is dropped. After the reset, the P
node keeps a voltage of VOL and the X node keeps a voltage
increased by the control clock signal.

Third Exemplary Embodiment

[0128] FIG. 10 is a detailed circuit diagram of a shift reg-
ister according to a third exemplary embodiment of the inven-
tion.

[0129] The third exemplary embodiment further includes a
stabilizer 40 for increasing the voltage at the X node by the
gate start pulse (STP), compared with the second exemplary
embodiment.

[0130] For example, the stabilizer 40 may be configured by
a switching device T9 that has a gate terminal to receive the
gate start pulse, a drain terminal to receive the bias voltage
signal, and a source terminal connected to the X node.
[0131] The stabilizer 40 makes each shift register have a
high-level voltage at the X node at the initial driving as shown
in the timing diagram of FIG. 11 and turn on the devices T7
and T8. Thus, the voltages at the P node and the output
terminal are stabilized into a base voltage state, and it is
therefore possible to close off probability of abnormal driving
at the first frame.

[0132] However, the STP signal supplied to the stabilizer
40 is not supplied to the dummy shift register as shown in
FIG. 12. This is because if the first two dummy shift registers
driven by receiving the STP signal is reset by the STP signal,
the input timing and the reset timing are overlapped and
normal driving is disabled. The third exemplary embodiment
has the same operation as the first and second exemplary
embodiments except that the voltage at the X node has a high
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level and the devices T7 and T8 are being turned on when the
shift register starts being driven, and thus repetitive descrip-
tions thereof will be avoided.

Fourth Exemplary Embodiment

[0133] FIG. 13 is a detailed circuit diagram of a shift reg-
ister according to a fourth exemplary embodiment of the
invention.

[0134] The fourth exemplary embodiment shows the same
configurations as the input unit 10 and the output unit 30 of
the first to third exemplary embodiment, but is different in an
inverter unit.

[0135] Asopposedto the inverter units 20 and 21 of the first
to third exemplary embodiments, an inverter unit 22 of the
fourth exemplary embodiment is controlled by the same clock
signal as the output clock signal CLK1 or CLK3 for the output
signal.

[0136] Inthe shiftregister according to the first to third shift
registers, if the clock signal CLK1 is supplied to the device T6
in a reset state, the P node is coupled and generates a ripple
and thus the device T4 may be driven by the ripple to thereby
leak the voltage at the X node.

[0137] On the other hand, in the fourth exemplary embodi-
ment, the device T3 is controlled by the same clock signals
CLK1 or CLK3, and therefore the device T3 is turned on at the
timing when the ripple is generated, so that the voltage at the
X node can be raised up to a high level, thereby enhancing
reliability and stability.

[0138] Further, as shown in FIG. 14, only one clock signal
CLK1 or CLK3 is enough for each shift register to control the
output and the inverter unit, so that the circuit can have a
simpler configuration.

[0139] Inthis exemplary embodiment, the inverter units 20
and 21 of the first to third exemplary embodiments may be
replaced with the inverter 22.

[0140] However, if the output and the inverter unit are con-
trolled by one clock signal, there is a time difference of 2 H
between timing of reset signal input and a time when the
device T3 is turned on to increase the voltage at the X node
(i.e., a time difference between CLK1 and CLK3). Thus,
when the reset signal is input (i.e., when the VGL input signal
is input to the P node by the output signal from the previous or
subsequent shift register), a reset auxiliary unit 50 may be
provided to directly increase the voltage at the X node.
[0141] Asshownin FIG. 13, the reset auxiliary unit 50 may
include a switching device T10 that has a gate terminal to
receive the output signal from the subsequent shift register, a
drain terminal to receive the forward input signal FW (VGH
at the forward driving but VGL at the backward driving), and
a source terminal connected to the X node, and a switching
device T11 that has a gate terminal to receive the output signal
from the previous shift register, a drain terminal to receive the
backward input signal BW (VGL at the forward driving but
VGH at the backward driving), and a source terminal con-
nected to the X node.

[0142] At this time, the timing diagrams of the X and P
nodes are shown in FIG. 15, and the voltage at the X node is
immediately increased 2 H before receiving the control clock
signal.

[0143] The fourth exemplary embodiment has the same
operations as the first to third exemplary embodiments except
the inverter unit 22 is controlled by the same clock signal as
the output clock signal, and thus repetitive descriptions
thereof will be avoided.
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Fifth Exemplary Embodiment

[0144] FIG. 16 is a detailed circuit diagram of a shift reg-
ister according to a fifth exemplary embodiment of the inven-
tion.

[0145] The fifth exemplary embodiment is different from
the fourth exemplary embodiment in further including the
stabilizer 40 for raising up the voltage at the X node by the
gate start pulse (STP).

[0146] The stabilizer 40 is to close off the probability of
abnormal driving at the first frame, detailed descriptions of
which will be avoided since it was already described in the
third exemplary embodiment.

Sixth Exemplary Embodiment

[0147] FIG. 17 is a detailed circuit diagram of a shift reg-
ister according to a sixth exemplary embodiment of the inven-
tion.

[0148] An inverter unit 23 according to the sixth exemplary
embodiment is controlled by the same clock signal as the
output clock signal differently from the inverter units 20 and
21 of the first to third exemplary embodiments, and receives
the clock signal through the drain of the device T3 differently
from the inverter units 21 and 22 of the second to fifth exem-
plary embodiments. Like this, the inverter unit in this exem-
plary embodiment may be configured so that the device T3
can be controlled by the same clock signal as or the clock
signal different by 2 H from the output clock signal. Also, the
signal input to the drain terminal of the device T3 may be a
control clock signal for controlling the inverter unit or a
separate bias voltage signal. Accordingly, the inverter unit in
this exemplary embodiment may be freely configured by any
combination as desired by those skilled in the art.

[0149] Like the fourth exemplary embodiment, the sixth
exemplary embodiment uses one clock signal to control the
output and the inverter unit, and therefore the reset auxiliary
unit 50 may be further provided to immediately raise up the
voltage at the X node when receiving the reset signal.
[0150] Also, the sixth exemplary embodiment further
includes a swing unit 60 for periodically dropping the voltage
at the X node by the swing clock signal CLK3.

[0151] As shown in FIG. 17, the swing unit 60 may be
configured to include a switching device T12 that has a gate
terminal to receive a swing clock signal CLK3, a drain ter-
minal connected to the X node, and a source terminal con-
nected to a base voltage terminal.

[0152] The swing unit 60 periodically drops the voltage at
the X node increased by the clock signal CLK1, thereby
minimizing the deterioration of the devices T2 and T4 due to
the voltage atthe X node. Therefore, a swing clock signal may
be applied in the same cycle as the output clock signal, leav-
ing a time difference.

[0153] Inthe case where the shift register in this exemplary
embodiment additionally includes the swing unit 60, the con-
trol clock signal and the output clock signal may be config-
ured with the same clock signal as shown in the sixth exem-
plary embodiment so as to prevent abnormal output of the
shift register. Therefore, the control clock signal and the out-
put clock signal may be configured with the same clock signal
CLK3 or CLK1, and the swing clock signal may be config-
ured with the clock signal CLK1 or CLK3 different from the
control and output clock signals.

[0154] The timing diagrams at the X and P node with the
swing unit 60 are shown in FIG. 18. As shown in FIG. 18, the
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voltage at the X node is periodically dropped by the swing
unit 60 in a reset section, and is raised up to prevent abnormal
output when receiving the output clock signal. Like this, the
voltage at the X node alternates between increasing and
decreasing.

Seventh Exemplary Embodiment

[0155] FIG. 19 is a detailed circuit diagram of a shift reg-
ister according to a seventh exemplary embodiment of the
invention.

[0156] The seventh exemplary embodiment further
includes the stabilizer 40 in addition to the sixth exemplary
embodiment. Like the inverter units 20 and 23 of the first and
sixth exemplary embodiments, if the bias voltage is not used
as the input voltage for the drain terminal of the device T3, the
bias voltage is connected only to the drain terminal of the
device T9 as shown in the seventh exemplary embodiment,
thereby configuring the shift register to have the stabilizer 40.
[0157] FIG. 20 is a graph showing simulation results with
regard to the P node, the X node and output waveforms of a
single type gate driving circuit employing the shift register
according to an exemplary embodiment of the invention. FIG.
21 is a graph showing simulation results with regard to the P
node, the X node and output waveforms of a dual type gate
driving circuit employing the shift register according to an
exemplary embodiment of the invention.

[0158] InFIG. 20, (a) shows a spice simulation result of the
single type gate driving circuit at a high temperature of about
60 degrees and a humidity of 90%, (b) shows a spice simula-
tion result of the single type gate driving circuit at room
temperature (e.g., about 25 to 27 degrees), and (c) shows a
spice simulation result of the single type gate driving circuit at
a low temperature of about =20 degrees.

[0159] InFIG. 21, (a) shows a spice simulation result of the
dual type gate driving circuit at a high temperature of about 60
degrees and a humidity of 90%, (b) shows a spice simulation
result ofthe dual type gate driving circuit at room temperature
(e.g., about 25 to 27 degrees), and (c) shows a spice simula-
tion result of the dual type gate driving circuit at a low tem-
perature of about —20 degrees.

[0160] Referring to FIGS. 20 and 21, signal waveforms at
the P and X nodes are normal in each case, and a gate output
waveform is also stable.

[0161] Although the foregoing first to seventh exemplary
embodiments are described with reference to the drawings
that show the shift register used in one-side gate driving
circuit for driving the odd lines when the gate driving circuit
is dual type, it will be appreciated by those skilled in the art
that the above shift register may be used for the gate driving
circuit for driving the even lines and the single type gate
driving circuit.

[0162] Also, it will be appreciated by those skilled in the art
that the clock signals CLK2 and CIL.LK4 applied once per 4 H
period and having a difference of 2H may be used as the
control, output and swing clock signals used in the first to
seventh exemplary embodiments. Further, it will be appreci-
ated by those skilled in the art that the clock signals CLK and
CLKB having a phase difference of 180 degrees may be used
in the case of the single type.

[0163] The shift register according to an exemplary
embodiment is disclosed in the first to seventh exemplary
embodiment, but not limited thereto. Alternatively, the shift
register may be configured by variously combining four
inverter units 20, 21, 22 and 23, the stabilizer 40, the reset
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auxiliary unit 50 and the swing unit 60 in addition to the input
unit 10 and the output unit 30.

[0164] According to an exemplary embodiment, there is an
effect of making not only bidirectional driving but also reset-
ting possible by changing a signal connection state of an input
unit without the conventional scan direction adjuster. Also,
there is an effect of perfect inverting by coupling an inverter
unit with a clock signal.

[0165] Further, there is an effect of minimizing the number
of TFTs and signals needed for driving, minimizing deterio-
ration of a TFT, and providing a shift register stabilized at
initial driving.

[0166] While this invention has been described in connec-
tion with what is presently considered to be practical exem-
plary embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the con-
trary, is intended to cover various modifications and equiva-
lent arrangements included within the spirit and scope of the
appended claims.

What is claimed is:

1. A gate driving circuit comprising a plurality of shift
registers connected in sequence to respectively supply scan
signals to a plurality of gate lines of a display device,

the shift register comprising:

an input unit which outputs a directional input signal hav-
ing a gate high voltage VGH or a gate low voltage VGL
based on an output signal from a previous or subsequent
shift register of the shift register to a first node;

an inverter unit which is connected to the first node, gen-
erates an inverting signal to a signal at the first node, and
outputs the inverting signal to a second node; and

an output unit which comprises a pull-up unit connected to
the first node and activating an output clock signal based
on the signal at the first node to be output as an output
signal to a corresponding gate line, and a pull-down unit
activating and outputting a pull-down output signal
based on a signal at the second node,

the inverter unit being controlled by coupling with a con-
trol clock signal.

2. The gate driving circuit according to claim 1, wherein the

inverter unit comprises:

a first switching device that comprises a gate terminal to
receive the control clock signal through a capacitor, a
drain terminal to receive the control clock signal, and a
source terminal connected to the second node;

a second switching device that comprises a gate terminal
connected to the first node, a drain terminal connected to
the second node, and a source terminal connected to a
base voltage terminal; and

a third switching device that comprises a gate terminal
connected to the first node, a drain terminal connected to
the gate of the first switching device, and a source ter-
minal connected to the base voltage terminal.

3. The gate driving circuit according to claim 1, wherein the

inverter unit comprises:

a first switching device that comprises a gate terminal to
receive the control clock signal through a capacitor, a
drain terminal to receive a bias voltage signal, and a
source terminal connected to the second node;

a second switching device that comprises a gate terminal
connected to the first node, a drain terminal connected to
the second node, and a source terminal connected to a
base voltage terminal; and
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a third switching device that comprises a gate terminal
connected to the first node, a drain terminal connected to
the gate of the first switching device, and a source ter-
minal connected to the base voltage terminal.

4. The gate driving circuit according to claim 1, wherein

if the gate driving circuit is a single type, the output clock
signal and the control clock signal are clock signals
having a phase difference of 180 degrees,

if the gate driving circuit is a dual type, the output clock
signal and the control clock signals are applied once per
4 H period and having a difference of 2 H, and

an output clock signal of an odd-ordered shift register and
a control clock signal of an even-ordered shift register
are the same clock signal, and a control clock signal of
the odd-ordered shift register and an output clock signal
of an even-ordered shift register are the same clock
signal.

5. The gate driving circuit according to claim 1, wherein

the control clock signal and the output clock signal are the
same signal,

if the gate driving circuit is a single type, the control and
output clock signals of an odd-ordered shift register have
a phase difference of 180 degrees from the control and
output clock signals of an even-ordered shift register,
and

if the gate driving circuit is a dual type, the control and
output clock signals of an odd-ordered shift register and
the control and output clock signals of an even-ordered
shift register are applied once per 4 H period and have a
difference of 2 H.

6. The gate driving circuit according to claim 1, further
comprising a stabilizer for increasing a voltage at the second
node by a gate start pulse.

7. The gate driving circuit according to claim 6, wherein the
stabilizer comprises a switching device that comprises a gate
terminal to receive the gate start pulse, a drain terminal to
receive a bias voltage signal, and a source terminal connected
to the second node.

8. The gate driving circuit according to claim 5, further
comprising a reset auxiliary unit that increases a voltage at the
second node when a directional input signal having a gate low
voltage VGL based on the output signal from the previous or
subsequent shift register is input to the first node.

9. The gate driving circuit according to claim 8, wherein the
reset auxiliary unit comprises

a first switching device that comprises a gate terminal to
receive the output signal from the subsequent shift reg-
ister, a drain terminal to receive the directional input
signal having a gate high voltage VGH or a gate low
voltage VGL, and a source terminal connected to the
second node; and

a second switching device that comprises a gate terminal to
receive the output signal from the previous shift register,
a drain terminal to receive the directional input signal
having a gate low voltage VGL or a gate high voltage
VGH on the contrary to the first switching device, and a
source terminal connected to the second node.

10. The gate driving circuit according to claim 5, further
comprising a swing unit for periodically dropping a voltage at
the second node in response to a swing clock signal.

11. The gate driving circuit according to claim 10, wherein
the swing clock signal is a clock signal having a phase differ-
ence of 180 degrees from the control and output clock signals
if the gate driving circuit is a single type, and is a clock signal
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having a difference of 2 H from the control and output clock
signals if the gate driving circuit is a dual type.

12. The gate driving circuit according to claim 10, wherein
the swing unit comprises a switching device that comprises a
gate terminal to receive the swing clock signal, a drain termi-
nal connected to the second node, and a source terminal
connected to the base voltage terminal.

13. The gate driving circuit according to claim 1, wherein
among the plurality of shift registers, the output signal from
the previous shift register of the first shift register and the
output signal from the subsequent shift register of the last
shift register are gate start pulses.

14. The gate driving circuit according to claim 1, wherein
the input unit comprises

a first switching device that comprises a gate terminal to
receive an output signal from the previous shift register,
a drain terminal to receive the directional input signal
having the gate high voltage VGH or the gate low voltage
VGL, and a source terminal connected to the first node;
and

a second switching device that comprises a gate terminal to
receive an output signal from the subsequent shift reg-
ister, a drain terminal to receive the directional input
signal having the gate low voltage VGL or the gate high
voltage VGH as opposed to the first switching device,
and a source terminal connected to the first node.

15. The gate driving circuit according to claim 14, wherein
in the case of forward driving where the directional input
signal having the gate high voltage VGH is input to the first
switching device based on the output signal of the previous
shift register, the second switching device receives the direc-
tional input signal having the gate low voltage VGL based on
the output signal from the subsequent shift register, and the
first node is reset by the directional input signal having the
gate low voltage VGL.

16. The gate driving circuit according to claim 14, wherein
in the case of backward driving where the directional input
signal having the gate high voltage VGH is input to the second
switching device based on the output signal of the subsequent
shift register, the first switching device receives the direc-
tional input signal having the gate low voltage VGL based on
the output signal from the previous shift register, and the first
node is reset by the directional input signal having the gate
low voltage VGL.

17. A shift register comprising:

a first switching device T1 that comprises a gate terminal
connected to an output terminal of a previous shift reg-
ister, a drain terminal to receive a directional input signal
having a gate high voltage or a gate low voltage, and a
source terminal connected to a first node;

a second switching device T2 that comprises a gate termi-
nal connected to an output terminal of a subsequent shift
register, a drain terminal to receive a directional input
signal having a gate low voltage or a gate high voltage as
opposed to the first switching device, and a source ter-
minal connected to the first node;

a third switching device T3 that comprises a gate terminal
to receive a control clock signal through a capacitor, a
drain terminal to receive the control clock signal, and a
source terminal connected to a second node;

a fourth switching device T4 that comprises a gate terminal
connected to the first node, a drain terminal connected to
the second node, and a source terminal connected to a
base voltage terminal;
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a fifth switching device T5 that comprises a gate terminal
connected to the first node, a drain terminal connected to
the gate of the third switching device, and a source
terminal connected to the base voltage terminal;

a sixth switching device T6 that comprises a gate terminal
connected to the first node, a drain terminal to receive an
output clock signal, and a source terminal connected to
an output terminal;

a seventh switching device T7 that comprises a gate termi-
nal connected to the second node, a drain terminal con-
nected to the output terminal, and a source terminal
connected to the base voltage terminal; and

an eighth switching device T8 that comprises a gate termi-
nal connected to the second node, a drain terminal con-
nected to the first node, and a source terminal connected
to the base voltage terminal.

18. The shift register according to claim 17, wherein the
control clock signal and the output clock signal are the same
clock signal.

19. The shift register according to claim 18, further com-
prising:

atenth switching device T10 that comprises a gate terminal
to receive an output signal from the subsequent shift
register, a drain terminal to receive the same directional
input signal as the first switching device, and a source
terminal connected to the second node; and

an eleventh switching device T11 that comprises a gate
terminal to receive an output signal from the previous
shift register, a drain terminal to receive the same direc-
tional input signal as the second switching device, and a
source terminal connected to the second node.

20. The shift register according to claim 18, further com-
prising a twelfth switching device T12 that comprises a gate
terminal to receive a swing clock signal, a drain terminal
connected to the second node, and a source terminal con-
nected to a base voltage terminal.

21. The shift register according to claim 20, wherein the
swing clock signal is applied in the same cycle as the control
and output clock signals, leaving a time difference.

22. The shift register according to claim 20, further com-
prising a ninth switching device T9 that comprises a gate
terminal to receive a gate start pulse, a drain terminal to
receive a bias voltage signal, and a source terminal connected
to the second node.

23. A shift register comprising:

a first switching device T1 that comprises a gate terminal
connected to an output terminal of a previous shift reg-
ister, a drain terminal to receive a directional input signal
having a gate high voltage or a gate low voltage, and a
source terminal connected to a first node;

a second switching device T2 that comprises a gate termi-
nal connected to an output terminal of a subsequent shift
register, a drain terminal to receive a directional input
signal having a gate low voltage or a gate high voltage as
opposed to the first switching device, and a source ter-
minal connected to the first node;

a third switching device T3 that comprises a gate terminal
to receive a control clock signal through a capacitor, a
drain terminal to receive a bias voltage, and a source
terminal connected to a second node;

a fourth switching device T4 that comprises a gate terminal
connected to the first node, a drain terminal connected to
the second node, and a source terminal connected to a
base voltage terminal;
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a fifth switching device T5 that comprises a gate terminal
connected to the first node, a drain terminal connected to
the gate of the third switching device, and a source
terminal connected to the base voltage terminal;

a sixth switching device T6 that comprises a gate terminal
connected to the first node, a drain terminal to receive an
output clock signal, and a source terminal connected to
an output terminal;

a seventh switching device T7 that comprises a gate termi-
nal connected to the second node, a drain terminal con-
nected to the output terminal, and a source terminal
connected to the base voltage terminal; and

an eighth switching device T8 that comprises a gate termi-
nal connected to the second node, a drain terminal con-
nected to the first node, and a source terminal connected
to the base voltage terminal.

24. The shift register according to claim 23, further com-
prising a ninth switching device T9 that comprises a gate
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terminal to receive a gate start pulse, a drain terminal to
receive the bias voltage signal, and a source terminal con-
nected to the second node.

25. The shift register according to claim 23, wherein the
control clock signal and the output clock signal are the same
clock signal.

26. The shift register according to claim 25, further com-
prising:

atenth switching device T10 that comprises a gate terminal

to receive an output signal from the subsequent shift
register, a drain terminal to receive the same directional
input signal as the first switching device, and a source
terminal connected to the second node; and

an eleventh switching device T11 that comprises a gate

terminal to receive an output signal from the previous
shift register, a drain terminal to receive the same direc-
tional input signal as the second switching device, and a
source terminal connected to the second node.

#* #* #* #* #*
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