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The invention provides a bidirectional scanning driving cir-
cuit, which comprises N stages of driving modules. Driving
module comprises an output unit, a forward input unit, and a
reverse input unit. For the n-th stage driving module, the
forward input unit receives a first input voltage and a front
forward scan signal of any of the driving modules lower than
or equal to (n-2)th stage for charging or discharging a control
node of the output unit. The reverse input unit receives a
second input voltage and a back reverse scan signal of any of
the driving modules higher than or equal to (n+2)th stage for
charging or discharging the control node of the output unit.
When the forward input unit is charging the output unit, the
output unit outputs a forward scan signal; when the reverse
input unit is charging the output unit, the output unit outputs
a reverse scan signal.
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BIDIRECTIONAL SCANNING DRIVING
CIRCUIT

FIELD OF THE INVENTION

[0001] The present invention relates generally to a driving
circuit, and particularly to a bidirectional scanning driving
circuit.

BACKGROUND OF THE INVENTION

[0002] With the prosperous development of modern tech-
nologies, novel information products are introduced for sat-
isfying people’s various needs. Compared with conventional
displays, liquid crystal displays (LCDs) have the advantages
of light and compact size, low radiation, and low power
consumption. Thereby, current conventional displays in the
market have being replaced by LCDs gradually, making
LCDs as a mainstream in the display market. No matter which
type of LCDs, adriving circuitis required for driving the LCD
panel. For a thin-film transistor (TFT) panel, a bidirectional
scanning driving circuit is used for controlling if the pixel
structure of the TFT receives the data signal provided by the
data driving circuit. Thereby, the pixel electrode of the pixel
structure can have the voltage corresponding to the data sig-
nal, and thus forming the electric field between the common
electrode and the pixel electrode for driving the liquid crystals
therebetweern to rotate. In addition, the rotating angle of the
liquid crystals can be adjusted by varying the intensity of the
electric field. Because the bidirectional scanning driving cir-
cuit outputs scan signals to the gates of the TFTs for driving,
the bidirectional scanning driving circuit can also be named
as a gate driving circuit.

[0003] A conventional TFT-LCD panel is formed by attach-
ing a TFT panel glass to a color filter glass and filling the gap
therebetween with liquid crystal molecules. In order to reduce
the number of devices as well as lowering the manufacturing
cost, the trend is to fabricate the driving circuit structure on
the display panel directly in recent years. For example, the
gate on array (GOA) technology is to integrate the scanning
driving circuit on the liquid crystal panel. This novel mass-
production technology performs the color-filter process after
completing the TFT array on the TFT panel glass. This tech-
nology can improve the aperture ratio of pixels and thus
enhancing the brightness of the panel.

[0004] The scanning driving circuit is required to respond
rapidly and have light and compact designs for LCD panels.
In addition, for supporting bidirectional scanning, the influ-
ence among devices in the circuit should be reduced and the
interference among signals should be minimized as well.
Thereby, the layout of the control circuit for bidirectional
scanning in the scanning driving circuit need to be simplified.
The noise during charging and discharging should be can-
celed too.

[0005]  Accordingly, the present invention provides a bidi-
rectional scanning driving circuit, which simplifies the charg-
ing and discharging mechanisms and thus reducing the num-
ber of transistors required for bidirectional scanning. The
present invention can also be applied to the GOA technology
for disposing the driving circuit on a thin panel.

SUMMARY

[0006] An objective of the present invention is to provide a
bidirectional scanning driving circuit, which provides the
scan signal for bidirectional scanning.
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[0007] Another objective of the present invention is to pro-
vide a bidirectional scanning driving circuit, which simplifies
the driving circuit for reducing the circuit area.

[0008] Still another objective of the present invention is to
provide a bidirectional scanning driving circuit, which pro-
vides a plurality of clock signals to the driving circuit for
reducing the operating time of transistors and thus reducing
the power consumption.

[0009] The present invention provides a bidirectional scan-
ning driving circuit, which comprises N stages of driving
modules. The plurality of driving modules receive a plurality
of clock signals, a first input voltage and a second input
voltage, respectively, and produce and output a plurality of
scan signals to a display panel sequentially. Each of the plu-
rality of driving modules comprises an output unit, a forward
input unit, and a reverse input unit, respectively. The forward
and reverse input units are coupled to the output unit. For the
n-th stage driving module, the forward input unit receives the
first input voltage and a front forward scan signal of any of the
plurality of driving modules lower than or equal to (n-2)th
stage. The forward input unit charges or discharges a control
node of the output unit according to the first input voltage and
the front forward scan signal. The reverse input unit receives
the second input voltage and a back reverse scan signal of any
of the plurality of driving modules higher than or equal to
(n+2)th stage. The reverse input unit charges or discharges the
control node of the output unit according to the second input
voltage and the back reverse scan signal. The output unit
receives a first clock signal of the plurality of clock signals.
Thereby, when the forward input unit is charging the output
unit, a forward scan signal is produced; when the reverse
input unit is charging the output unit, a reverse scan signal is
produced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1A shows a block diagram of the display
device according an embodiment of the present invention;
[0011] FIG. 1B shows a block diagram of the driving mod-
ule according an embodiment of the present invention;
[0012] FIG. 2A shows waveforms of the driving signals
during forward scanning according an embodiment of the
present invention;

[0013] FIG. 2B shows waveforms of the driving signals
during reverse scanning according an embodiment of the
present invention; and

[0014] FIG. 3 shows a block diagram of the bidirectional
scanning driving circuit according an embodiment of the
present invention.

DETAILED DESCRIPTION

[0015] Inorder to make the structure and characteristics as
well as the effectiveness of the present invention to be further
understood and recognized, the detailed description of the
present invention is provided as follows along with embodi-
ments and accompanying figures.

[0016] FIG. 1A shows a block diagram of the display
device according an embodiment of the present invention. As
shown in the figure, the display device 10 comprises a bidi-
rectional scanning driving circuit 20, a data driving circuit 30,
and a display panel 40. The bidirectional scanning driving
circuit 20 comprises a plurality of dummy driving modules
and a plurality of driving modules. For example, according to
the present embodiment, the dummy driving modules include
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a first dummy driving module 201, a second dummy driving
module 202, a third dummy driving module 203, a fourth
dummy driving module 204, a fifth dummy driving module
205, a sixth dummy driving module 206, a seventh dummy
driving module 207, and an eighth dummy driving module
208. Besides, the display device 10 has 800 scan lines.
Thereby, the number of the driving modules 22 is 800. More-
over, the display panel 40 includes a plurality of pixel struc-
tures 402.

[0017] The display panel 40 includes a plurality of scan
lines GL and a plurality of data lines DL disposed thereon.
The plurality of driving module 22 of the bidirectional scan-
ning driving circuit 20 are coupled to the plurality of pixel
structures 402 via the plurality of scan lines GL. The data
driving circuit 30 is coupled to the plurality ofpixel structures
402 via the plurality of data lines DL. According to the
present embodiment, the scanning driving circuit 20 is dis-
posed on both sides of the display panel 40. Nonetheless, the
present invention is not limited to this embodiment; the scan-
ning driving circuit 20 can be further integrated on one side of
the display panel 40. In addition, the plurality of driving
modules 22 according to the present embodiment are
arranged in odd series on the left side and in even series on the
right side of the display panel 40. For example, a first driving
module 224, a third driving module 22¢, a fifth driving mod-
ule 22¢ to a 795th driving module 22¢, a 797th driving mod-
ule 22w, and a 799th driving module 22y are arranged on the
left side of the display panel 40 sequentially, while a second
driving module 225, a fourth driving module 224, a sixth
driving module 22f'to a 796th driving module 22v, a 798th
driving module 22x, and an 800th driving module 22z are
arranged on the right side of the display panel 40 sequentially.

[0018] The display device 40 uses the plurality of driving
module 22 to output scan signals sequentially to the transis-
tors of the plurality of pixel structures 402 for driving and
controlling the plurality of pixel structures 402 to receive the
data signals outputted by the data driving circuit 30. The n-th
stage driving module 22 needs to connect electrically with the
(n-2)th stage and the (n+2)th stage driving modules, respec-
tively. Nevertheless, the first and final two stages of driving
modules 22 on both sides are located on the edges. Thereby,
a first dummy driving module 201, a second dummy driving
module 202, a third dummy driving module 203, a fourth
dummy driving module 204, a fifth dummy driving module
205, a sixth dummy driving module 206, a seventh dummy
driving module 207, and an eighth dummy driving module
208 are disposed selectively on both sides.

[0019] The firstand third dummy driving modules 201, 203
correspond to the first, third and fifth driving modules 22aq,
22¢, 22e. The second and fourth dummy driving modules 202,
204 correspond to the second, fourth and sixth driving mod-
ules 225, 22d, 22f. The fifth and seventh dummy driving
modules 205, 207 correspond to the 796th, 797th and 799th
driving modules 22u, 22w, 22y. The sixth and eighth dummy
driving modules 206, 208 correspond to the 796th, 798th and
800th driving modules 22v, 22x, 22z Because the n-th stage
driving module 22 according to the present invention receives
the output signal of the (n-2)th stage driving module and
transmits the output signal to the (n+2)th stage driving mod-
ule, the first and third driving modules 224, 22¢ need to
provide scan signals according to the output signals of the first
and third dummy driving modules 201, 203, respectively. The
first and third dummy driving modules 201,203 receive exter-
nal input signals, respectively, for outputting the input signals
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required by the first and third driving modules 224, 22¢ cor-
respondingly. Signal transmission for the pairs of the second
and fourth dummy driving modules 202, 204, the fifth and
seventh dummy driving modules 205, 207, and the sixth and
eighth dummy driving modules 206, 208 is similar to the case
for the first and third dummy driving modules 201, 203.

[0020] The display device 10 according to the present
invention provides bidirectional scanning. This means that
the order for outputting scan signals by the bidirectional
scanning driving circuit 20 can be forward, so that the plural-
ity of driving modules 22 can output scan signals sequentially
from top to bottom, such as producing scan signals sequen-
tially from the first driving module 224 to the 800th driving
module 22z. The order can be reversed as well, so that the
plurality of driving modules 22 can output scan signals
sequentially from bottom to top, such as producing and out-
putting scan signals sequentially from the 800th driving mod-
ule 22z to the first driving module 22a.

[0021] FIG. 1B shows a block diagram of the driving mod-
ule according an embodiment of the present invention. As
shown in the figure, the driving module 22 according to the
present invention is a driving circuit applied to a display
panel. The bidirectional scanning driving circuit comprises a
plurality of driving modules 22 for producing a plurality of
scan signals and scanning the plurality of pixel structures of
the display panel. The driving module 22 comprises a forward
input unit 221, a reverse input unit 222, and an output unit
223. In addition, the driving module 22 further comprises a
first noise free unit 224, a second noise free unit 225, and a
first capacitor 230. The second noise free unit 225 comprises
a first transistor 226, a second transistor 227, and a second
capacitor 231.

[0022] For the n-th stage driving module 22, a first terminal
of its forward input unit 221 is coupled to a front output
OUTn-2 of any driving module 22 lower than or equal to the
(n-2)th stage. For example, in FIG. 1A, the output of the first
dummy driving module 201 is coupled to the first terminal of
the forward input unit of the first driving module 22a; the
output of the third dummy driving module 203 is coupled to
the first terminal of the forward input unit of the third driving
module 22¢; and the output of the first driving module 22a is
coupled to the first terminal of the forward input unit of the
fifth driving module 22e. A second terminal of the forward
input unit 221 receives a first input voltage Vdd_f. A first
terminal of the reverse input unit 222 is coupled to a back
output OUTn+2 of any driving module 22 higher than or
equal to the (n+2)th stage. A second terminal of the reverse
input unit 222 receives the second input voltage Vdd_r. A
third terminal of the forward input unit 221 and a third termi-
nal of the reverse input unit 222 are coupled to a control node
An of the output unit 223, respectively. A first terminal of the
output unit 223 is coupled to the control node An. A second
terminal of the output unit 223 receives a first clock signal
CLK1. A third terminal of the output unit 223 is coupled to an
output OUTn via the first capacitor 230. A first terminal of the
first noise free unit 224 receives a third clock signal CLK3. A
second terminal of the first noise free unit 224 is coupled to
the output OUTn. A third terminal of the first noise free unit
224 is coupled to a reference voltage Vss. The first capacitor
230 is coupled between the control node An and the output
OUTn. In other words, the first terminal of the first capacitor
230 is coupled to the control node An; the second terminal of
the first capacitor 230 is coupled to the output OUTn. The first
noise free unit 224 according to the present embodiment
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receives the third clock signal CLK3. Nonetheless, the
present invention is not limited to the embodiment. The first
noise free unit 224 can receive a second clock signal CLK2 or
a fourth clock signal CLK4 instead.

[0023] The second noise free unit 225 is coupled to the
control node An. Thereby, the second noise free unit 225 is
coupled to the forward input unit 221, the reverse input unit
222, and the output unit 223. Besides, the second noise free
unit 225 also receives the first clock signal CLK1. The second
capacitor 231 receives the first clock signal CLK1 and is
coupled to the first and second transistors 226, 227. The first
terminal of the first transistor 226 and the first terminal of the
second transistor 227 are coupled to the control node An,
respectively. The second terminal of the first transistor 226
and the second terminal of the second transistor 227 are
coupled to the reference voltage Vss, respectively.

[0024] The forward input unit 221 receives a front forward
scan signal via the front output OUTn-2 for charging or
discharging the control node An according to the first input
voltage Vdd_f and the front forward scan signal. In addition,
when the forward input unit 221 charges the output unit 223
according to the first input voltage Vdd_f and the front for-
ward scan signal, the output unit 223 produces a forward scan
signal to the output OUTn according to the received first
clock signal CLK1. When the forward input unit 221 charges
the output unit 223 for making the output unit 223 output the
forward scan signal, the reverse input unit 222 discharges the
control node An of the output unit 223 after the output unit
223 produces the forward scan signal for a while, particularly,
for a clock cycle time. For example, as shown in FIG. 2A,
when the output signal corresponding to the output OUTn is
generated at the clock cycle time T3, the reverse input unit
222 discharges the control node An at the clock cycle time T5.
Hence, the voltage curve decays at the control node An. The
driving module 22 according to the present embodiment
achieves forward scanning mode by means of the operations
described above.

[0025] Thereverse input unit 222 charges or discharges the
control node An according to the second input voltage Vdd_r
and a back reverse scan signal. When the reverse input unit
222 charges the control node An of the output unit 223
according to the second input voltage Vdd_r and the back
reverse scan signal, the output unit 223 produces a reverse
scan signal to the output OUTn. When the reverse input unit
222 charges the output unit 223 for making the output unit
223 output the reverse scan signal, the forward input unit 221
discharges the control node An of the output unit 223 after the
output unit 223 produces the reverse scan signal for a while,
particularly, for a clock cycle time. For example, as shown in
FIG. 2B, when the output signal corresponding to the output
OUTn is generated at the clock cycle time T3, the forward
input unit 221 discharges the control node An at the clock
cycletime T5. The driving module 22 according to the present
embodiment achieves reverse scanning mode by means of the
charging and discharging operations described above.
[0026] Moreover, referagainto FIG. 1B. The first noise free
unit 224 according to the present embodiment cancels the
noise of the output unit 223 according to the third clock signal
CLK3. Nonetheless, the present invention is not limited to the
embodiment. The first noise free unit 224 can receive other
clock signals for canceling the noise of the output unit 223.
Namely, the first noise free unit 224 cancels the noise of the
output unit 223 according to the second, the third, or the
fourth clock signal CLK2, CLK3, CLK4. The second noise
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free unit 225 filters the noise at the control node An of the
output unit 223. The second capacitor 231 produces a control
level Bn according to the first clock signal CLK1. The first
transistor 226 determines if the control level Bn is pulled
down according to the voltage level of the control node An for
further controlling the second transistor 227 to filter the noise
at the control node An.

[0027] FIGS. 2A and 2B show waveforms of the driving
signals during forward and reverse scanning according an
embodiment of the present invention. As shown in FIG. 2A, it
shows waveforms of a driving circuit in the forward scanning
mode. In the forward scanning mode, the forward input unit
221 of the driving module 22 is used for charging the control
node An. On the other hand, In the forward scanning mode,
the reverse input unit 222 discharges the control node An of
the output unit 223 after the output unit 223 produces the
forward scan signal for a clock cycle time. Thereby, the first
input voltage Vdd_{ is high (Vdd), while the second input
voltage Vdd_r is low. According to the present embodiment,
the second input voltage Vdd_r is pulled down to the refer-
ence voltage Vss.

[0028] Refer to FIG. 1B altogether. While executing at the
clock cycle time T1, the forward input unit 221 is turned on
according to the scan signal of the front output OUTn-2 for
charging the control node An. Meanwhile, the output OUTnis
kept low. While executing at the clock cycle time T2, the
control node An is floating. Thereby, the control node An is
not charged by the forward input unit 221 any more. While
executing at the clock cycle time T3, the control node An is
floating. Owing to the high voltage level of the control node
An, the output unit 223 is driven to receive the first clock
signal CLK1 and transmit the first clock signal CLK1 to the
output OUTn. Besides, the voltage level of the control node
An is raised by the first capacitor 230 and thus making the
output unit 223 charge the output OUTn rapidly.

[0029] While executing at the clock cycle time T4, the
control node An is floating and the voltage level of first clock
signal CLK1 is low. The output OUTn is discharged to the low
voltage level, namely, the reference voltage Vss, via the out-
put unit 223. While executing at the clock cycle time T5, the
control node An is discharged to the low voltage level by the
reverse input unit 222. The output OUTn is maintained at the
low voltage level via the first noise free unit 224. While
executing at the clock cycle time T6, the control node An is
floating. While executing at the clock cycle time T7, the
control node An will produce noise owing to the parasitic
capacitor of the output unit 223. However, the second tran-
sistor 227 of the second noise free unit 225 is turned on
simultaneously for pulling the voltage level of the control
node An to the stable low voltage level and thus canceling the
noise due to parasitic capacitor.

[0030] As shown in FIG. 2B, it shows waveforms of a
driving circuit in the reverse scanning mode. The situation in
FIG. 2A is the reverse of that in FIG. 2B. Thereby, it becomes
that the reverse input unit 222 charges the control node An.
The forward input unit 221 discharges the control node An of
the output unit 223 after the output unit 223 produces the
reverse scan signal for a clock cycle time. Hence, the second
input voltage Vdd_r is high (Vdd), while the first input volt-
age Vdd_fis low. According to the present embodiment, the
first input voltage Vdd_f is pulled down to the reference
voltage Vss. Refer again to FIG. 2B, from the clock cycle time
T1 to T7, the driving module 22 uses the reverse input unit
222 to charge the control node An instead; the forward input



US 2014/0062979 Al

unit 221 is used for discharging the control node An. The rest
operations are the same as those for FIG. 2A.

[0031] Tt is known from above that the driving module 22
according to the present invention charges the control node
An via the forward and reverse input units 221, 222, respec-
tively, for driving the output unit 223 to provide the scan
signals for different scanning modes. In addition, for any
scanning mode of the driving module 22 according to the
present invention, the forward and reverse input units 221,
222 take turns to charge or discharge the control node An and
thus simplifying the circuit. Furthermore, because the second
noise free unit 225 receives the first clock signal CLK1 via the
second capacitor 231, direct conduction of the voltage and
current of clock signals to the reference voltage Vss is
avoided, which reduced unnecessary direct-current con-
sumption. Besides, because the plurality of driving modules
22 operate according to at least three clock signals and the
plurality of driving modules 22 receive the clock signals
during non-operating time, the control node An of the plural-
ity of driving modules 22 tends to be influenced by parasitic
capacitor of the output unit 223 and thus leading to generate
noise. Thereby, by using the second noise free unit 225, the
noise at the control node is canceled. Accordingly, unneces-
sary power consumption of the output unit 223 during non-
operating time can be prevented.

[0032] FIG. 3 shows a block diagram of the bidirectional
scanning driving circuit according an embodiment of the
present invention. As shown in the figure, the driving circuit
50 according to the present invention comprises a plurality of
driving modules. According to the present embodiment, a
first driving module 52, a second driving module 54, a third
driving module 56, and a fourth module 58 are uses as an
example. The detailed circuits of the first, the second, the
third, and the fourth driving circuits 52, 54, 56, 58 are the
same as the driving module 22 according to the previous
embodiment. Because there exists no (n-2)th stage driving
module for the first and the second driving modules 52, 54,
the first and the second driving modules 52, 54 receive a first
input signal IN1 and a second input signal IN2, respectively.
The first and the second driving modules 52, 54 operate like
the first and the third dummy driving modules 201,203 shown
in FIGS. 1A and 1B. They provide output signals to the
(n+2)th stage driving module only but not transmitting the
output signal to the scan line for scanning the pixel structures.
The first and the third driving modules 52, 56 receive the first
clock signal CLK1 and the third clock signal CLK3; the
second and the fourth driving modules 54, 58 receive the
second clock signal CLK2 and the fourth clock signal CLK4.
In addition, the first, the second, the third, and the fourth
driving modules 52, 54, 56, 58 are all coupled to the first input
voltage Vdd_f and the second input voltage Vdd_r as well as
1o the reference voltage Vss, which is equivalent to the low
voltage level, for example, 1V, of the circuit.

[0033] The first driving module 52 outputs and transmits a
first output signal OUT1 to the third driving module 56. The
second driving module 54 outputs and transmits a second
output signal OUT2 to the fourth driving module 58. The third
driving module 56 outputs and transmits a third output signal
OUTS3 to the (n+2)th stage driving module and to the (n-2)th
stage driving module. Namely, the third output signal OUT3
is transmitted to the fifth driving module (not shown in the
figure) and the first driving module 52. The fourth driving
module 58 outputs and transmits a fourth output signal OUT4
1o the (n+2)th stage driving module and to the (n-2)th stage
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driving module. Namely, the fourth output signal OUT4 is
transmitted to the sixth driving module (not shown in the
figure) and the second driving module 54. The first output
signal OUTT, the second output signal OUT?, the third output
signal OUT3, and the fourth output signal OUT4 are scan
signals.

[0034] Moreover, the present embodiment takes four driv-
ing modules for example. Nonetheless, the present invention
is not limited to the embodiment. At least three driving mod-
ules can be used for providing the scan signals for forward
and reverse scanning.

[0035] To sum up, the present invention provides a bidirec-
tional driving circuit, which uses the forward input unit and
the reverse input unit for charging or discharging the control
node in the forward or reverse scanning mode, respectively.
Thereby, when the forward input unit is charging the control
node, the output unit is driven to produce the forward scan
signal; when the reserve input unit is charging the control
node, the output unit is driven to produce the reverse scan
signal. Hence, the present invention provides a bidirectional
driving circuit. Besides, in the forward scanning mode, the
forward input unit charges the control node and the reverse
input unit discharges the control node; in the reverse scanning
mode, the reverse input unit charges the control node and the
forward input unit discharges the control node. Thereby, the
charging and discharging mechanisms for the control node as
well as the circuit layout are simplified.

[0036] Accordingly, the present invention conforms to the
legal requirements owing to its novelty, nonobviousness, and
utility. However, the foregoing description is only embodi-
ments of the present invention, not used to limit the scope and
range of the present invention. Those equivalent changes or
modifications made according to the shape, structure, feature,
or spirit described in the claims of the present invention are
included in the appended claims of the present invention.

1. A bidirectional scanning driving circuit, comprising a
plurality of driving modules having N stages, said plurality of
driving modules receiving a plurality of clock signals, a first
input voltage, and a second input voltage, respectively, said
plurality of driving modules producing and outputting a plu-
rality of scan signals to a display panel sequentially, and the
n-th stage driving module comprising:

an output unit, receiving a first clock signal of said plurality
of clock signals;

a forward input unit, coupled to said output unit, receiving
said first input voltage and a front forward scan signal of
any of said plurality of driving modules lower than or
equal to (n-2)th stage, and said forward input unit charg-
ing or discharging a control node of said output unit
according to said first input voltage and said front for-
ward scan signal; and

a reverse input unit, coupled to said output unit, receiving
said second input voltage and a back reverse scan signal
of any of said plurality of driving modules higher than or
equal to (n+2)th stage, and said reverse input unit charg-
ing or discharging said control node of said output unit
according to said second input voltage and said back
reverse scan signal;

where said forward input unit charges said output unit
according to said first input voltage and said front for-
ward scan signal for producing a forward scan signal,
and said reverse input unit charges said output unit
according to said second input voltage and said back
reverse scan signal for producing a reverse scan signal.
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2. The bidirectional scanning driving circuit of claim 1,
wherein said plurality of driving modules further comprise,
respectively, a noise free unit, coupled to said forward input
unit, said reverse input unit, and said output unit; the noise
free unit receiving said first clock signal, and filtering the
noise at said control node of said output unit.

3. The bidirectional scanning driving circuit of claim 2,
wherein said noise free unit comprises:

a capacitor, having a first terminal receiving said first clock
signal, and producing a control level according to said
first clock signal,

a first transistor, having a first terminal coupled to a second
terminal of said capacitor, having a second terminal
coupled to said forward input unit, said reverse input
unit, and said control node of said output unit, and hav-
ing a third terminal coupled to a reference voltage; and

a second transistor, having a first terminal coupled to said
forward input unit, said reverse input unit, and said con-
trol node of said output unit, having a second terminal
coupled to said first terminal of said first transistor and
said second terminal of said capacitor, and having a third
terminal coupled to said reference voltage.

4. The bidirectional scanning driving circuit of claim 1,
wherein said plurality of clock signal comprises said first
clock signal, a second clock signal, a third clock signal, a
fourth clock signal generated sequentially and cyclically.

5. The bidirectional scanning driving circuit of claim 1,
wherein said plurality of driving modules further comprise,
respectively, a noise free unit, having a first terminal coupled
to said output unit; the noise free unit having a second termi-
nal receiving a second clock signal, a third clock signal, or a
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fourth clock signal; the noise free unit having a third terminal
receiving a reference voltage level; and the noise free unit
canceling the noise of said output unit according to said
second clock signal, said third clock signal, or said fourth
clock signal.

6. The bidirectional scanning driving circuit of claim 1,
wherein said plurality of driving modules further comprise,
respectively, a capacitor, having a first terminal coupled to
said forward input unit, said reverse input unit, and said
control node of said output unit; and the capacitor having a
second terminal coupled to a first terminal of said output unit.

7. The bidirectional scanning driving circuit of claim 1,
wherein when said forward input unit charges said output unit
for making said output unit output said forward scan signal,
said reverse input unit discharges said control node after said
output unit produces said forward scan signal for a while.

8. The bidirectional scanning driving circuit of claim 7,
wherein said reverse input unit discharges said control node
after said output unit produces said forward scan signal for a
clock cycle time.

9. The bidirectional scanning driving circuit of claim 1,
wherein when said reverse input unit charges said output unit
for making said output unit output said reverse scan signal,
said forward input unit discharges said control node after said
output unit produces said reverse scan signal for a while.

10. The bidirectional scanning driving circuit of claim 9,
wherein said forward input unit discharges said control node
after said output unit produces said reverse scan signal for a
clock cycle time.



