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GATE DRIVE DEVICE FOR A LIQUID
CRYSTAL DISPLAY

BACKGROUND

[0001] 1. Field of the Invention

[0002] The embodiments of the present invention relate to
a technology for liquid crystal display, and to a gate drive
device for the liquid crystal display.

[0003] 2. Discussion of the Background

[0004] A gate drive device of the liquid crystal display for
providing a drive signal for a gate line includes multiple
stages of shift register units. FIG. 1q is an illustrative diagram
of a structure of the gate drive device of the liquid crystal
display in the prior art. FIG. 15 is a timing diagram of the shift
register units in the prior art. In said structure, each stage of
the shift register unit (Shift Register, SR) includes a high
voltage signal input terminal (VDDIN), a low voltage signal
input terminal (VSSIN), a first clock signal input terminal
(CLKIN), a second clock signal input terminal (CLKBIN), a
gate drive signal output terminal (OUT), a signal input termi-
nal (INPUT) and a reset signal input terminal (RESETIN).
Except for the first stage of shift register unit (SR,) and the
last stage of shift register unit (SR,,, ), the gate drive signal
output terminal for each stage of shift register unit is con-
nected to the reset signal input terminal for a i-th stage of shift
register unit adjacent thereto and the signal input terminal for
a (i+1)-th stage of shift register unit adjacent thereto, a frame
start signal (STV) is inputted from the signal input terminal
(INPUT) of the first stage of shift register unit, the signal
output terminal (OUT, , |) of the last stage of the shift register
unit (SR,,, ) is connected to the reset signal input terminal
(RESETIN) of the i-th stage of shift register unit (SRn) adja-
cent thereto as well as the reset signal input terminal (RESE-
TIN) thereof. The signal output terminal for each stage of the
shift register unit is connected to a gate line (GL), for provid-
ing a gate drive signal for the gate line. The high voltage
signal input terminal (VDDIN) of each stage of the shift
register unit is connected to a high voltage signal line A where
a high voltage signal (VDD) is inputted; the low voltage
signal input terminal (VSSIN) is connected to a low voltage
signal line B where a low voltage signal (VSS) is inputted; the
first clock signal input terminal (CLKIN) is connected to a
first clock signal line C where a first clock signal (CLK) is
inputted; the second clock signal input terminal (CLKBIN) is
connected to a second clock signal line D where a second
clock signal (CLKB) is inputted.

[0005] InFIG. 15, the signal output terminal (OUT) of each
stage of the shift register unit outputs a high level every period
of a frame, thereby controlling the thin film transistor (TFT)
of the corresponding row to be turned on, such that progres-
sive scanning of the liquid crystal display is implemented.
The high level outputted from the last stage of the shift reg-
ister unit (SR,,, ) is used as the reset signal for both of itself
and the previous stage of the shift register unit (SR,). In the
prior art, the delay of the gate drive signal is large. FIG. 1c is
a comparative diagram of the gate drive signal outputted from
the signal output terminal (OUT,) of FIG. 15 versus the
second clock signal. It can be seen from the FIG. 1¢, there is
a large delay between the rising edge of the gate drive signal
outputted from the signal output terminal (OUT,,) of the n-th
stage of the shift register unit (SR,,) and the rising edge of the
second clock signal (CLKB), wherein td is a timing differ-
ence between the 50% of the rising edge of the second clock
signal (CLKB) and the 50% of'the rising edge of the gate drive
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signal outputted from the signal output terminal (OUT,).
Also, in the prior art, each signal output terminal is directly
discharged to a low level after being charged to a high level by
a power supply, thus the charged and discharged amounts are
large, and the high level signal outputted from the each signal
output terminal is not sufficiently utilized which causes the
power consumption of the gate drive device to be large.

SUMMARY

[0006] The embodiments of present invention are intended
to address the problems existing in the prior art, and provides
a gate drive device ofa liquid crystal display, which is capable
of reducing the delay of the gate drive signal outputted from
the each stage of shift register unit, and with a lower power
consumption.

[0007] An embodiment of the present invention provides a
gate drive device for a liquid crystal display, including mul-
tiple stages of shift register units and a plurality of clock
signal lines, each of said plurality of clock signal lines being
connected to the multiple stages of shift register units, to
enable the multiple stages of shift register units to generate a
gate drive signal, each stage of shift register unit including a
signal output terminal, wherein a first discharge circuit modu-
lar being connected between the signal output terminal for the
i-th stage of shift register unit and the signal output terminal
for the (i+1)-th stage of shift register unit, said first discharge
circuit modular being for causing the charges of a high level
signal outputted from the signal output terminal for the i-th
stage of shift register unit to be discharged to the signal output
terminal for the (i+1)-th stage of shift register unit, wherein
1=i=the number of the stages of shift register units—1.
[0008] An embodiment of the present invention also pro-
vides a gate drive device for a liquid crystal display, compris-
ing multiple stages of shift register units and a plurality of
clock signal lines, each of said plurality of clock signal lines
being connected to the multiple stages of shift register units to
enable the multiple stages of shift register units to generate a
gate drive signal, wherein each of said plurality of clock
signal lines comprising a clock signal primary line and a clock
signal secondary line which being connected in parallel; a
discharge circuit modular being connected between two
clock signal lines among said plurality of clock signal lines,
the discharge circuit modular being for causing the charges of
a high level signal on the clock signal primary line of one of
the two clock signal lines to be discharged to the clock signal
primary line of the other of the two clock signal lines.
[0009] An embodiment of the present invention provides a
gate drive device of the liquid crystal display, which enables
the charges of a high level signal outputted from the signal
output terminal for the i-th stage of the shift register unit to be
discharged to the signal output terminal for the (i+1)-th stage
of'the shift register unit by connecting a first discharge circuit
modular between the signal output terminal for the i-th stage
of'the shift register unit and the signal output terminal for the
(i+1)-th stage of the shift register unit, which can reduce the
delay of the gate drive signal outputted from the (i+1)-th stage
of'the shift register unit, and effectively utilize the high level
signal outputted from the shift register unit, thus the power
consumption can be reduced. By setting a second discharge
circuit modular between two clock signal lines, it makes that
the charges of the high level signal can be discharged to the
clock signal of another clock signal primary line when the
clock signal of one clock signal primary line is falling, it
makes that the level of the clock signal of another clock signal
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primary line can rise fast and reduce the delay of the rising
edge, thus reducing the delay of the gate drive signal output-
ted from the shift register unit.

[0010] Below, the technical solutions of the present inven-
tion will be described in details through the accompanying
drawings and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1aisanillustrative diagram of a structure of the
gate drive device of the liquid crystal display in the prior art;

[0012] FIG. 15 is atiming diagram of the shift register unit
in the prior art;
[0013] FIG. 1c is a comparative diagram of the gate drive

signal outputted from the signal output terminal (OUT,) of
FIG. 15 vs. the second clock signal in the prior art;

[0014] FIG. 2 is an illustrative diagram of a structure of the
gate drive device of the liquid crystal display according to a
first embodiment of the present invention;

[0015] FIG. 3 is an illustrative diagram of a structure of the
gate drive device of the liquid crystal display according to a
second embodiment of the present invention;

[0016] FIG. 4 is a timing diagram of a portion of i-th stage
of the shift register unit (SR;) and (i+1)-th stage of the shift
register unit (SR, ) of FIG. 3;

[0017] FIG. 5 is an illustrative diagram of a structure of the
gate drive device of the liquid crystal display according to a
third embodiment of the present invention;

[0018] FIG. 6ais a timing diagram of a portion of i-th stage
of the shift register unit (SR;) and (i+1)-th stage of the shift
register unit (SR,,,) of FIG. 5;

[0019] FIG. 64 is an enlarged comparative diagram of
CLK, CLK', CLKB and CLKB' of FIG. 6a; and

[0020] FIG. 7 is an illustrative diagram of a structure of the
gate drive device of the liquid crystal display according to a
fourth embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0021] FIG. 2 is an illustrative diagram of a structure of the
gate drive device of the liquid crystal display according to a
first embodiment of the present invention. Said device
includes multiple stages of shift register units, each stage of
the shift register unit includes a signal input terminal and a
signal output terminal, a first discharge circuit modular 31 is
connected between the signal output terminal for the i-th
stage of the shift register unit and the signal output terminal
for the (i+1)-th stage of the shift register unit, the first dis-
charge circuit modular 31 is used to enable the charges of a
high level signal outputted from the i-th stage of the shift
register unit to be discharged to the signal output terminal for
the (i+1)-th stage of shift register unit. The gate drive device
of a liquid crystal display enables to cause the charges of a
high level signal outputted from the i-th stage of the shift
register unit to be applied to the signal output terminal for the
(i+1)-th stage of shift register unit through a first discharge
circuit modular, by setting the first discharge circuit modular
between the signal output terminals of the i-th stage of the
shift register unit and the (i+1)-th stage of the shift register
unit, so as to reduce the delay of the gate drive signal output-
ted from each stage of the shift register unit.

[0022] FIG. 3 is an illustrative diagram of a structure of the
gate drive device of the liquid crystal display according to a
second embodiment of the present invention. In FIG. 3, the
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first discharge circuit modular 31 includes two thin film tran-
sistors, for the i-th (i is a positive integer, and 0<i<n+1) stage
of'the shift register unit, the drain and gate ofthe first thin film
transistor (T,;) are connected to the signal output terminal
(OUT,) of the i-th stage of the shift register unit (SR,), a
source of the second thin film transistor (T,,) is connected to
the signal output terminal (OUT,, ) of the (i+1)-th stage of
the shift register unit (SR, ,), a drain thereof is connected to
the source of the first thin film transistor (T,;). When i is an
odd number, the gate of the second thin film transistor (T,,) is
connected to the second clock signal line; when i is an even
number, the gate of the second thin film transistor (T},) is
connected to the first clock signal line. The (n+1)-th stage of
the shift register unit (SR, ;) is used to provide a reset signal
to the n-th stage of the shift register unit, while the (n+1)-th
stage of the shift register unit (SR,,, ) is not for driving the
gate line, thus the first thin film transistor and the second thin
film transistor may not be added into the (n+1)-th stage of the
shift register unit (SR,,, ;).

[0023] FIG. 4 is a timing diagram of a portion of i-th stage
of the shift register unit (SR;) and (i+1)-th stage of the shift
register unit (SR, ) of FIG. 3, the operation principal of the
second embodiment of the present invention is described with
reference to FIG. 3 and FIG. 4.

[0024] When the level of the gate drive signal outputted
from the signal output terminal (OUT,) of the i-th stage of the
shift register unit (SR;) becomes low, the gate drive signal
outputted from the signal output terminal (OUT,,,) of the
(i+1)-th stage of the shift register unit (SR, ) still has a low
level, while the second clock signal (CLKB) is in a rising
edge, thus the second thin film transistor (T},) is turned on. As
the gate drive signal outputted from the signal output terminal
(OUT) of the i-th stage of the shift register unit (SR,) becomes
a high level, and the gate drive signal outputted from the
signal output terminal (OUT,, ) of the (i+1)-th stage of the
shift register unit (SR, ) still has a low level, the first thin film
transistor (T,,) is turned on. In this way, the charges of the
high level signal outputted from the signal output terminal
(OUT,) of the i-th stage of the shift register unit (SR,) is
discharged to the signal output terminal (OUT,,,) of the
(i+1)-th stage of the shift register unit (SR, ; ) through the first
thin film transistor (T,;) and the second thin film transistor
(T,,), so as to reduce the delay of the gate drive signal out-
putted from the (i+1)-th stage of the shift registerunit (SR, ;).
When the level of the signal outputted from the signal output
terminal (OUT),) of thei-th stage of the shift register unit (SR;)
is lower than the level of the signal outputted from the signal
output terminal (OUT,,,) of the (i+1)-th stage of the shift
register unit (SR, , ), the first thin film transistor (T,, ) is turned
off. At this time, the signal outputted from the signal output
terminal (OUT),) of the i-th stage of the shift register unit (SR,)
no longer affects the signal outputted from the signal output
terminal (OUT,, ) of the (i+1)-th stage of the shift register
unit (SR, ;).

[0025] In FIG. 3, two thin film transistors are connected
between the adjacent two stages of shift register unit, such
that the high level signal outputted from the signal output
terminal for each stage of the shift register unit can not only
drive the gate line, but also the charges of the signal can be
discharged to the signal output terminal for the adjacent next
stage of shift register unit, thus the delay of the signal output-
ted from the signal output terminal for the adjacent next stage
of shift register unit can be reduced. Also, it makes that the
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high level signal outputted from the signal output terminal for
each stage of shift register unit can be effectively utilized
without being wasted.

[0026] In the embodiment illustrated in FIG. 3, the gate
drive device of the liquid crystal display includes two clock
signal lines, clock signals inputted on the two clock signal
lines are signals which are phase-reversed with each other. In
the prior art, the gate drive device of the liquid crystal display
can further include more than two clock signal lines. When
the gate drive device of the liquid crystal display includes
more than two clock signal lines, the gate of the second thin
film transistor in the first discharge circuit modular is con-
nected to one of more than two clock signal lines. Which one
of the clock signal lines is required to be connected can be
determined according to the characteristic of the inputted
clock signal. The detailed embodying means is similar to
aforementioned embodiments, thus those skilled in the art can
obtain the corresponding embodying means based on the
description of the aforementioned embodiments of the
present invention. Redundant description is omitted.

[0027] FIG. 5 is an illustrative diagram of a structure of the
gate drive device of the liquid crystal display according to a
third embodiment of the present invention. The difference
between the device illustrated in FIG. 5 and the device illus-
trated in FIG. 3 is that: in FIG. 5, the first clock signal line
includes a first clock signal primary line C1 and a first clock
signal secondary line C2, which are connected in parallel. The
second clock signal line includes a second clock signal pri-
mary line D1 and a second clock signal secondary line D2,
which are connected in parallel. The first clock signal primary
line C1 and the second clock signal primary line D1 are for
providing a clock signal for each stage of shift register unit. In
the device provide by FIG. 5, based on the device of FIG. 3, a
second discharge circuit modular 32 is connected between the
first clock signal primary line C1 and the second clock signal
primary line D1. The second discharge circuit modular 32
includes a third thin film transistor and a fourth thin film
transistor. For the i-th stage of shift register unit, the source of
the third thin film transistor (T,3) is connected to the drain of
the fourth thin film transistor (T,,). When iis an odd number,
the gate and the drain of the third thin film transistor (T,5) are
connected to the first clock signal primary line C1, the gate
and the source of the fourth thin film transistor (T,,) are
connected to the second clock signal secondary line D2 and
the second clock signal primary line D1, respectively, the gate
of the second thin film transistor (T,,) is connected to the
second clock signal secondary line D2, the respective con-
nection relationships among the source and drain of the sec-
ond thin film transistor (T,,) and the gate, source and drain of
the first thin film transistor (1,,) are same as those in FIG. 3.
When i is an even number, the gate and drain of the third thin
film transistor (T,;) are connected to second clock signal
primary line D1, the gate and the source of the fourth thin film
transistor (T,,) are connected to the first clock signal second-
ary line C2 and the first clock signal primary line C1, respec-
tively, the gate of the second thin film transistor (T},) is
connected to the first clock signal secondary line C2, the
respective connection relationships among the source and
drain of the second thin film transistor (T;,) and the gate, the
source and drain of the first thin film transistor (T;,) are same
as those in FIG. 3.

[0028] The operation principal of the third embodiment is
described below by way of the example of the i-th stage of
shift register unit and the (i+1) stage of shift register unit. FIG.
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6a is a timing diagram of a portion of the i-th stage of the shift
register unit (SR,) and the (i+1)-th stage of the shift register
unit (SR,, ;) of FIG. 5. The first clock signal primary line C1
and the second clock signal primary line D1 are for providing
a clock signal for the shift register units, these two clock
signal primary lines are usually connected to the thin film
transistor with large size, the delay of the rising edge and
falling edge of these two clock signal primary lines is larger
than that of the clock signal of the two clock signal secondary
lines. The first clock signal (CLK) is inputted into the first
clock signal primary line C1, and the first clock signal (CLK")
is inputted into the first clock signal secondary line C2, the
second clock signal (CLKB) is inputted into the second clock
signal primary line D1, and the second clock signal (CLKB'")
is inputted into the second clock signal secondary line D2.
FIG. 64 is an enlarged comparative diagram of CLK, CLK',
CLKB and CLKB' of FIG. 6a. The operation principal of the
third embodiment of the present invention is described in
detail below with reference to FIGS. 5, 6a and 65. In F1G. 65,
in the first phase, when the first clock signal (CLK') in the first
clock signal secondary line C2 just becomes low, the first
clock signal (CLK) in the first clock signal primary line C1 is
still in a higher level, thus the third thin film transistor (T,;) of
FIG. 5 is turned on. As the second clock signal (CLKB') in the
second clock signal secondary line D2 rises fast, such that the
second clock signal (CLKB') in the second clock signal sec-
ondary line D2 becomes a higher level, thus the fourth thin
film transistor (T,,) is also turned on. At that time, by means
of'the first clock signal (CLK) in the first clock signal primary
line C1, the charges are discharged to the signal of the second
clock signal primary line D1 through the third thin film tran-
sistor (T};) and fourth thin film transistor (T,,), which makes
the level of the second clock signal (CLKB) in the second
clock signal primary line D1 can rise fast, which reduces the
delay of the rising edge, and further reduces the delay of the
gate drive signal outputted from the shift register unit, also
reduces the delay of falling edge. In the second phase, when
the level of second clock signal (CLKB) in the second clock
signal primary line D1 is higher than the level of the first clock
signal (CLK) in the first clock signal primary line C1, the
third thin film transistor (T,;) is inversely turned off, then the
first clock signal (CLK) in the first clock signal primary line
C1 canno longer discharge to the second clock signal primary
line D1. At same time, the charges of CLKB also would not be
discharged to the first clock signal primary line C1. In this
way, the charge sharing can be achieved between the first
clock signal and the second clock signal.

[0029] Based on the similar principal, when the second
clock signal (CLKB) in the second clock signal secondary
line becomes low, the charges can also be discharged to the
first clock signal primary line through the third thin film
transistor and the fourth thin film transistor, such that the first
clock signal (CLK) in the first clock signal primary line can
rise fast, reducing the delay of the rising edge, thus reducing
the delay of the gate drive signal outputted from the shift
register unit.

[0030] Adding the third thin film transistor and the fourth
thin film transistor makes the first clock signal (CLK) and the
second clock signal (CLKB) can share charges, and the
amount of charges provided from the power supply may be
reduced, thereby reducing the power consumption of the gate
drive device of the liquid crystal display.

[0031] In FIG. 5, the principal that each stage of the shift
register unit discharges the charges of the gate drive signal
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outputted from the signal output terminal to the adjacent next
stage of the shift register unit through the added first thin film
transistor and second thin film transistor is similar to that of
FIG. 3. Herein repeated description is omitted.

[0032] FIG. 7 is an illustrative diagram of a structure of the
gate drive device of the liquid crystal display according to a
fourth embodiment of the present invention. The difference
between the device and the embodiment of FIG. 5 is that: FIG.
7 only includes the second discharge circuit modular 32
instead of the first discharge circuit modular 31, while in FIG.
5, both the first discharge circuit modular 31 and the second
discharge circuit modular 32 are included. The operation
principal of the second discharge circuit modular 32 in FIG. 7
is similar with that in FIG. 5. Herein repeated description is
omitted.

[0033] In the embodiments of FIG. 5 and FIG. 7, the gate
drive device of the liquid crystal display includes two clock
signal lines, the clock signals inputted from the two clock
signal lines are signals which are phase-reversed with each
other. Inthe prior art, the gate drive device of the liquid crystal
display also can include more than two clock signal lines.
When the gate drive device of the liquid crystal display
includes more than two clock signal lines, the second dis-
charge circuit modular may be connected between two clock
signal lines thereamong, such that the charges of the high
level signal in one of the clock signal primary line can be
discharged to another clock signal primary line. The gate and
the drain of the third thin film transistor in the second dis-
charge circuit modular are connected to one clock signal
primary line among the two clock signal lines, the drain of the
fourth thin film transistor is connected to the source of the
third thin film transistor, the source of the fourth thin film
transistor is connected to another clock signal primary line
among the two clock signal lines, the gate of the fourth thin
film transistor is connected to another clock signal secondary
line among the two clock signal lines. Detailed implementing
manner is similar to the aforementioned embodiments, herein
repeated description is omitted.

[0034] Theembodiment to the present invention provides a
gate drive device of the liquid crystal display, which enables
the charges of a high level signal outputted from the signal
output terminal for the i-th stage of the shift register unit to be
discharged to the signal output terminal for the (i+1)-th stage
of'the shift register unit by connecting a first discharge circuit
modular between the signal output terminal for the i-th stage
of'the shift register unit and the signal output terminal for the
(i+1)-th stage of the shift register unit, which can reduce the
delay ofthe gate drive signal outputted from the (i+1)-th stage
of the shift register unit, and effectively utilize the high level
signal outputted from the shift register unit, thus the power
consumption can be reduced. By setting a second discharge
circuit modular between two clock signal lines, it makes that
the charges of the high level signal can be discharged to the
clock signal of another clock signal primary line when the
clock signal of one clock signal primary line is falling, it
makes that the level of the clock signal of another clock signal
primary line can rise fast and reduce the delay of the rising
edge, thus reducing the delay of the gate drive signal output-
ted from the shift register unit.

[0035] Finally, it should be noted that, the above embodi-
ments are used only to explain the technical solution of the
present invention, not to limit the invention; although the
present invention has been described in details with reference
to the aforementioned embodiments thereof, it would be
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obvious to those skilled in the art that he can still make
variations to the technical solutions described in the afore-
mentioned embodiments, or equal replacement to partial
technical features thereof; such variations or replacements
are not to be regarded as rending the nature of the correspond-
ing technical solutions departing from the spirit and scope of
the invention.

What is claimed is:

1. A gate drive device for a liquid crystal display, including
multiple stages of shift register units and a plurality of clock
signal lines, each of said plurality of clock signal lines being
connected to the multiple stages of shift register units, to
enable the multiple stages of shift register units to generate a
gate drive signal, each stage of shift register unit including a
signal output terminal,

wherein a first discharge circuit modular is connected

between the signal output terminal for the i-th stage of
shift register unit and the signal output terminal for the
(i+1)-th stage of shift register unit, said first discharge
circuit modular is used for causing the charges of a high
level signal outputted from the signal output terminal for
the i-th stage of shift register unit to be discharged to the
signal output terminal for the (i+1)-th stage of shift
register unit, and

wherein 1=i=the number of the stages of shift register

units—1.

2. The device as claimed in claim 1, wherein said first
discharge circuit modular comprises a first thin film transistor
and a second thin film transistor;

both of the gate and the drain of the first thin film transistor

are connected to the signal output terminal for the i-th
stage of shift register unit; and

the drain of the second thin film transistor is connected to

the source of the first thin film transistor, the source of
the second thin film transistor is connected to the signal
output terminal for the (i+1)-th stage of the shift register
unit, and the gate of the second thin film transistor is
connected to one of the plurality of the clock signal lines.

3. The device as claimed in claim 2, wherein said plurality
of'the clock signal lines comprise a first clock signal line and
a second clock signal line, the clock signal inputted in the first
clock signal line and the clock signal inputted in the second
clock signal line are signals which are phase-reversed with
respect to each other;

for each of the odd number stages of shift register unit of

the multiple stages of shift register units, the gate of the
second thin film transistor is connected to the second
clock signal line; and

for each of the even number stages of shift register unit of

the multiple stages of shift register units, the gate of the
second thin film transistor is connected to the first clock
signal line.

4. The device as claimed in claim 3, further comprising a
second discharge circuit modular,

wherein said first clock signal line comprises a first clock

signal primary line and a first clock signal secondary
line, said second clock signal line comprises a the sec-
ond clock signal primary line and a second clock signal
secondary line; said first clock signal primary line and
the first clock signal secondary line are connected in
parallel; said second clock signal primary line and a
second clock signal secondary line are connected in
parallel; and
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wherein the second discharge circuit modular is connected
between the first clock signal line and the second clock
signal line, the second discharge circuit modular is used
for causing the charges of a high level signal on the first
clock signal primary line to be discharged to the second
clock signal primary line, or for causing the charges of a
high level signal in the second clock signal primary line
to be discharged to the first clock signal primary line.

5. The device as claimed in claim 4, wherein the second
discharge circuit modular comprises a third thin film transis-
tor and a fourth thin film transistor;

for each of the odd number stages of shift register unit of

the multiple stages of shift register units, both of the gate
and drain of the third thin film transistor are connected to
the first clock signal primary line, the drain of the fourth
thin film transistor is connected to the source of the third
thin film transistor, the source of the fourth thin film
transistor is connected to the second clock signal pri-
mary line, the gate of the fourth thin film transistor is
connected to the second clock signal secondary line, and
the gate of the second thin film transistor is connected to
the second clock signal secondary line; and

for each of the even number stages of shift register unit of

the multiple stages of shift register units, both of the gate
and drain of the third thin film transistor are connected to
the second clock signal primary line, the drain of the
fourth thin film transistor is connected to the source of
the third thin film transistor, the source of the fourth thin
film transistor is connected to the first clock signal pri-
mary line, the gate of the fourth thin film transistor is
connected to the first clock signal primary line, and the
gate of the second thin film transistor is connected to the
first clock signal secondary line.

6. A gate drive device for a liquid crystal display, compris-
ing multiple stages of shift register units and a plurality of
clock signal lines, each of said plurality of clock signal lines
being connected to the multiple stages of shift register units to
enable the multiple stages of shift register units to generate a
gate drive signal,

wherein each of said plurality of clock signal lines com-

prises a clock signal primary line and a clock signal
secondary line which are connected in parallel; and
wherein a discharge circuit modular is connected between
two clock signal lines among said plurality of clock
signal lines, and the discharge circuit modular is used for
causing the charges of a high level signal on the clock
signal primary line of one of the two clock signal lines to
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be discharged to the clock signal primary line of the
other of the two clock signal lines.
7. The device as claimed in claim 6, wherein the discharge

circuit modular comprises a first thin film transistor and a
second thin film transistor; and

wherein both of the gate and drain of the first thin film
transistor are connected to the clock signal primary line
of one of the two clock signal lines, the drain of the
second thin film transistor is connected to the source of
the first thin film transistor, the source of the second thin
film transistor is connected to the clock signal primary
line of the other of the two clock signal lines, and the gate
of the second thin film transistor is connected to the
clock signal secondary line of the other of the two clock
signal lines.

8. The device as claimed in claim 7, wherein said two clock

signal lines comprise a first clock signal line and a second
clock signal line;

said first clock signal line comprises a first clock signal
primary line and a first clock signal secondary line, and
said second clock signal line comprises a the second
clock signal primary line and a second clock signal
secondary line;

said first clock signal primary line and the first clock signal
secondary line are connected in parallel, and said second
clock signal primary line and a second clock signal
secondary line are connected in parallel;

for each of the odd number stages of shift register unit of
the multiple stages of shift register units, both of the gate
and drain of the first thin film transistor are connected to
the first clock signal primary line, the drain ofthe second
thin film transistor is connected to the source of the first
thin film transistor, the source of the second thin film
transistor is connected to the second clock signal pri-
mary line, and the gate of the second thin film transistor
is connected to the second clock signal secondary line;
and

for each of even number stages of shift register unit of the
multiple stages of shift register units, both of the gateand
drain of the first thin film transistor are connected to the
second clock signal primary line, the drain of the second
thin film transistor is connected to the source of the first
thin film transistor, the source of the second thin film
transistor is connected to the first clock signal primary
line, and the gate of the second thin film transistor is
connected to the first clock signal secondary line.

Ed sk sk Ed Ed
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