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(7) ABSTRACT

A GOA (Gate On Array) circuit applied to a liquid crystal
display device is disclosed. The liquid crystal display device
has a plurality of scan lines. The GOA circuit has a plurality
of cascaded shift register units. An (N)th level shift register
unit controls charge to an (N)th level scanning line. The (N)th
level shift register unit includes a forward-rearward scan cit-
cuit, a pull-up circuit, an bootstrap capacitor circuit, a gate
signal point electricity leakage preventing circuit, and a pull-
down sustain circuit. The bootstrap capacitor circuit, the gate
signal point electricity leakage preventing circuit, and the
pull-down sustain circuit are connected together with each

(51) Imt.ClL other to form a gate signal point, so as to raise the stability of
G09G 3/36 (2006.01) the gate signal point and to decrease the use of switches.
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GOA CIRCUIT APPLIED TO LIQUID
CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of Invention

[0002] The present invention relates to the field of liquid
crystal display technology, and more particularly to a GOA
(Gate Driver on Array) circuit of a PMOS (P-channel Metal
Oxide Semiconductor) based on LIPS (Low-Temperature
Poly-Si), which is applied for a liquid crystal display device.
[0003] 2. Description of Prior Art

[0004] GOA is a technology which utilizes the existing
array process of TFT (Thin Film Transistor) liquid crystal
display to manufacture the gate scanning signal circuits on the
array substrates, so as to accomplish the cascade scanning on
gate electrodes.

[0005] With the development of LTPS TFTs, due to the
characteristic of extreme super-high carrier mobility of LTPS
by itself, the relative integrated circuits around the panels,
such as GOA, has become the focus concerned for the public.
Many people are investing in the research of the correspond-
ing technology of SOP (System On Panel), and thus the
technology gradually becomes accomplished. LTPS can
adjust the types of TFT by ion-coating technology to choose
NMOS (N type Metal Oxide Semiconductor), PMOS (P type
Metal Oxide Semiconductor), or CMOS (Complementary
Metal Oxide Semiconductor) circuits. However, compared to
PMOS, the mask costs are greatly increased in CMOS and
NMOS. Also, the circuit structure of CMOS is too compli-
cated to achieve an extreme narrow bezel design, and when
focusing on display devices with smaller sizes, this will
become much more important. Thus, PMOS circuits have
become the mainstream due to the advantages of cost and
circuit structure. Moreover, signal usage and power consump-
tion are important issues in GOA circuits, which needs to be
considered when designing LTPS circuits. Furthermore,
since the scanning characteristic of small size products such
as forward scanning and reverse scanning are more important
than other characteristics, a GOA circuit based on LTPS
PMOS is helpful to solve the above issues.

SUMMARY OF THE INVENTION

[0006] An objective of the present invention is to provide a
GOA circuit of PMOS based on LTPS, which is applied for a
liquid crystal display device.

[0007] To achieve the above objective, the present inven-
tion provides a GOA circuit applied to aliquid crystal display
device which comprises a plurality of scanning lines. The
GOA circuit comprises a plurality of cascaded shift register
units, wherein an (N)th level shift register unit controls charge
to an (N)th level scanning line. The (N)th level shift register
unit comprises a forward-rearward scan circuit, a pull-up
circuit, a bootstrap capacitor circuit, a gate signal point elec-
tricity leakage preventing circuit, and a pull-down sustain
circuit.

[0008] The pull-down sustain circuit is connected with the
(N)th level scanning line. The bootstrap capacitor circuit is
connected with the pull-down sustain circuit. The gate signal
point electricity leakage preventing circuit is connected with
the bootstrap capacitor circuit (300). The forward-rearward
scan circuit is connected with gate signal point electricity
leakage preventing circuit. The pull-up circuit is connected
with the bootstrap capacitor circuit.
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[0009] The bootstrap capacitor circuit, the gate signal point
electricity leakage preventing circuit, and the pull-down sus-
tain circuit are connected together with each other to form a
gate signal point.

[0010] The pull-up circuit, the bootstrap capacitor circuit,
and the gate signal point electricity leakage preventing circuit
are respectively connected with the (N)th level scanning line).
The forward-rearward scan circuit is respectively connected
an (N-1)th level scanning line and an (N+1)th level scanning
line.

[0011] The pull-down sustain circuit comprises: a first
switch having a control terminal which is connected with the
gate signal point electricity leakage preventing circuit, and
having an output terminal connected with a first circuit point;
a second switch having a control terminal which is connected
with the gate signal point, and having an output terminal
connected with the first circuit point; a third switch having a
control terminal which is connected with the first circuit
point, having an input terminal connected with a high con-
stant voltage, and having an output terminal connected with
the (N)th level scanning line; a fourth switch has a control
terminal which is connected with the first circuit point, and
having an input terminal connected with the high constant
voltage; a fifth switch having a control terminal which
receives an (N)th level first clock signal, having an input
terminal connected with an output terminal of the fourth
switch, and having an output terminal connected with the gate
signal point; and a first capacitor having two ends which are
respectively connected with the high constant voltage and the
first circuit point.

[0012] Inone embodiment, the forward-rearward scan cir-
cuit comprises:
[0013] A sixth switch having a control terminal which

receives an up-to-down control signal, having an input termi-
nal connected with the (N-1)th level scanning line, and hav-
ing an output terminal connected with the gate signal point
electricity leakage preventing circuit.

[0014] A seventh switch having a control terminal which
receives a down-to-up control signal, having an input termi-
nal connected with the (N+1)th level scanning line, and hav-
ing an output terminal connected with the output terminal of
the fifth switch and the gate signal point electricity leakage
preventing circuit.

[0015] Inoneembodiment, the gate signal point electricity
leakage preventing circuit comprises:

[0016] A ninth switch having a control terminal which is
connected with an input terminal of the first switch to receive
an (N)th level second clock signal, having an input terminal
connected with the output terminal of the sixth switch and the
output terminal of the seventh switch, and having an output
terminal connected with the gate signal point.

[0017] Inoneembodiment, the gate signal point electricity
leakage preventing circuit comprises:

[0018] A ninth switch having a control terminal which is
connected with an input terminal of the first switch and a
constant low voltage, and having an output terminal con-
nected with the gate signal point.

[0019] A tenth switch having a control terminal which is
connected with the control terminal of the first switch, having
an input terminal connected with the output terminal of the
sixth switch and the output terminal of the seventh switch, and
an output terminal connected with the input terminal of the
ninth switch.
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[0020] Inoneembodiment, the control terminal of the tenth
switch is connected with the control terminal of the first
switch to receive the (N)th level second clock signal.

[0021] In one embodiment, the pull-up circuit comprises:
[0022] An eighth switch having a control terminal which is
connected with the gate signal point, having an input terminal
connected with the (N)th level first clock signal, and having
an output terminal connected with the (N)th level scanning
line.

[0023] In one embodiment, the bootstrap capacitor circuit
comprises:
[0024] A second capacitor having two ends which are

respectively connected with the gate signal point and the
(N)th level scanning line.

[0025] Inoneembodiment, the input terminal of the second
switch is connected with the high constant voltage.

[0026] Inoneembodiment, the (N)thlevel shift register unit
further comprises a pull-down control circuit, which com-
prises:

[0027] An eleventh switch having a control terminal which
receives the up-to-down control signal, having an input tet-
minal which receives a second positive clock signal, and
having an output terminal connected with the pull-down sus-
tain circuit and the gate signal point electricity leakage pre-
venting circuit.

[0028] An twelfth switch having a control terminal which
receives the down-to-up control signal, having an input ter-
minal which receives a second reverse clock signal, and hav-
ing an output terminal being connected with the pull-down
sustain circuit and the gate signal point electricity leakage
preventing circuit.

[0029] Inoneembodiment, the output terminal of the elev-
enth switch, the output terminal of the twelfth switch, and the
control terminal of the first switch are connected with each
other.

[0030] Inoneembodiment, the input terminal of the second
switch is connected with the control terminal of the first
switch.

[0031] In one embodiment, the pull-down sustain circuit
further comprises:

[0032] A thirteenth switch having a control terminal which
is connected with the gate signal point, having an input ter-
minal connected with the control terminal of the first switch,
and having an output terminal connected with the first circuit
point.

[0033] In one embodiment, the pull-down sustain circuit
further comprises:

[0034] A fourteenth switch having a control terminal which
receives an (N-1)th level second clock signal, having an input
terminal connected with the output terminal of the fourth
switch, and having an output terminal connected with the gate
signal point.

[0035] In one embodiment, the pull-down sustain circuit
further comprises:

[0036] A fourteenth switch (T14) having a control terminal
which receives an (N-2)th level second clock signal, having
an input terminal connected with the output terminal of the
fourth switch, and having an output terminal connected with
the gate signal point.

[0037] In one embodiment, the (N)th level second clock
signal and the (N)th level first clock signal are reverse signals
with regard to each other.
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[0038] In one embodiment, the first to the fourteenth
switches are PMOS (P-channel metal-oxide semiconductor)
thin film transistors.

[0039] With the technical proposal of the present invention,
the advantages are as follows:

[0040] 1. A design of GOA circuit of PMOS based on
LTPS.
[0041] 2. A forward and rearward scanning control func-

tion, which ensures that variant driving types of the display
devices are stable during long-term operation.

[0042] 3. With the arrangement of the first clock signal, the
second clock signal, and the first capacitor, the pull-down
sustain function of the gate signal point and the (N)th level
scanning line is accomplished. With this arrangement, usage
of signal lines and the amount of TFTs are reduced in the
GOA circuit. Meanwhile, the function of the pull-down sus-
tain circuit is improved by the connection of the input termi-
nal of the second switch with the input terminal of the twelfth
switch.

[0043] 4. By using a direct-current low voltage to maintain
the first circuit point during non-operation period, it is
ensured that the ripple of the gate signal point and the (N)th
level scanning line is eliminated.

[0044] 5. With disposing the ninth switch to adjust the
electricity leakage of the circuit, it functions on stability of the
circuit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG. 1 is a circuit schematic diagram of a GOA
circuit according to a first preferred embodiment of the
present invention.

[0046] FIG. 2 is a circuit schematic diagram of a GOA
circuit according to a second preferred embodiment of the
present invention.

[0047] FIG. 3 is a circuit schematic diagram of a GOA
circuit according to a third preferred embodiment of the
present invention.

[0048] FIG. 4 is a circuit schematic diagram of a GOA
circuit according to a fourth preferred embodiment of the
present invention.

[0049] FIG. 5 is a circuit schematic diagram of a GOA
circuit according to a fifth preferred embodiment of the
present invention.

[0050] FIG. 6 is a circuit schematic diagram of a GOA
circuit according to a sixth preferred embodiment of the
present invention.

[0051] FIG. 7 is a circuit schematic diagram of a GOA
circuit according to a seventh preferred embodiment of the
present invention.

[0052] FIG. 8 is a waveform schematic diagram during
rearward scanning of the GOA circuits shown in FIGS. 1-5.
[0053] FIG. 9 is a waveform schematic diagram during
forward scanning of the GOA circuits shown in FIGS. 1-5.
[0054] FIG. 10 is a waveform schematic diagram during
rearward scanning of the GOA circuits shown in FIGS. 6-7.
[0055] FIG. 11 is a waveform schematic diagram during
forward scanning of the GOA circuits shown in FIGS. 6-7.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0056] The following description of each embodiment,
with reference to the accompanying drawings, is used to
exemplify specific embodiments which may be carried out in
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the present invention. Directional terms mentioned in the
present invention, such as “top”, “bottom”, “front”, “back”,
“left”, “right”, “inside”, “outside”, “side”, etc., are only used
with reference to the orientation of the accompanying draw-
ings. Therefore, the used directional terms are intended to
illustrate, but not to limit, the present invention. In the draw-
ings, units with similar structures are marked with the same
labels.

[0057] FIG.1isacircuit diagram of a GOA circuit accord-
ing to a first preferred embodiment of the present invention. In
the GOA circuit applied to a liquid crystal display device, the
liquid display device comprises a plurality of scanning lines.
The GOA circuit comprises a plurality of cascaded shift reg-
ister units, wherein an (N)th level shift register unit controls
charge to an (N)th level scanning line. The (N)th level shift
register unit comprises a forward-rearward scan circuit (100),
a pull-up circuit (200), a bootstrap capacitor circuit (300), a
gate signal point (Q) electricity leakage preventing circuit
(400), and a pull-down sustain circuit (500).

[0058] The pull-down sustain circuit (500) is connected
with the (N)th level scanning line (G(N)). The bootstrap
capacitor circuit (300) is connected with the pull-down sus-
taincircuit (500). The gate signal point (Q) electricity leakage
preventing circuit (400) is connected with the bootstrap
capacitor circuit (300). The forward-rearward scan circuit
(100) is connected with gate signal point (Q) electricity leak-
age preventing circuit (400). The pull-up circuit (200) is
connected with the bootstrap capacitor circuit (300).

[0059] The bootstrap capacitorcircuit (300), the gate signal
point (Q) electricity leakage preventing circuit (400), and the
pull-down sustain circuit (500) are connected together with
each other to form a gate signal point (Q(N)).

[0060] The pull-up circuit (200), the bootstrap capacitor
circuit (300) and the gate signal point (Q) electricity leakage
preventing circuit (400) are respectively connected with the
(N)th level scanning line (G(N)). The forward-rearward scan
circuit (100) is respectively connected an (N-1)th level scan-
ning line (G(N-1)) and an (N+1)th level scanning line (G(N+
D).

[0061] The pull-down sustain circuit (500) comprises: a
first switch (T9) having a control terminal which is connected
with the gate signal point (Q) electricity leakage preventing
circuit (400), and having an output terminal connected with a
first circuit point (P(N)); a second switch (T8) having a con-
trol terminal which is connected with the gate signal point
(Q(N) and having an output terminal connected with the first
circuit point (P(N)), an input terminal of the second switch
(T8) is connected with the constant high voltage (VGH); a
third switch (T7) having a control terminal which is con-
nected with the first circuit point (P(N)), having an input
terminal connected with a high constant voltage (VGH), and
having an output terminal connected with the (N)th level
scanning line (G(N)); a fourth switch (T6) having a control
terminal which is connected with the first circuit point (P(N)),
and having an input terminal connected with the high constant
voltage (VGH); a fifth switch (T5) having a control terminal
which receives an (N)th level first clock signal (CK(N)),
having an input terminal connected with an output of the
fourth switch (T6), and having an output terminal connected
with the gate signal point (Q); and a first capacitor (C2)
having two ends which are respectively connected with the
high constant voltage (VGH) and the first circuit point (P(N)).
[0062] The forward-rearward scan circuit (100) comprises
a sixth switch (T1) and a seventh switch (T2). The sixth
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switch (T1) comprises a control terminal which receives an
up-to-down control signal (U2D), an input terminal con-
nected with the (N-1)th level scanning line (G(N-1)), and an
output terminal connected with the gate signal point (Q)
electricity leakage preventing circuit (400). The seventh
switch (T2) comprises a control terminal which receives a
down-to-up control signal (D2U), an input terminal con-
nected with the (N+1)th level scanning line (G(N+1)), and an
output terminal connected with the output terminal of the fifth
switch (T1) and the gate signal point (Q) electricity leakage
preventing circuit (400).

[0063] The gate signal point (QQ) electricity leakage pre-
venting circuit (400) comprises a ninth switch (T3). The ninth
switch (T3) comprises a control terminal which is connected
with an input terminal of the first switch (T9) to receive an
(N)th level second clock signal (XCK(N)), an input terminal
connected with the output terminal of the sixth switch (T1)
and the output terminal of the seventh switch (T2), and an
output terminal connected with the gate signal point (Q(N)).
The gate signal point (Q) electricity leakage preventing cit-
cuit (400) is responsible for preventing the issue of electricity
leakage of the gate signal point (Q(N)) and adjusting the
electric potential of the gate signal point during non-opera-
tion periods.

[0064] Thepull-up circuit (200) comprises an eighth switch
(T4). The eighth switch (T4) comprises a control terminal
which is connected with the gate signal point (Q(N)), an input
terminal connected with the (N)th level first clock signal
(CK(N)), and an output terminal connected with the (N)th
level scanning line (G(N)). The pull-up circuit (200) is
responsible for outputting the (N)th level first clock signal
(CK(N)), thereby rationally adjusting the electric potential of
the gate signal point (Q(N)), and then outputting a signal of
the desired (N)th level scanning line (G(N)).

[0065] The bootstrap capacitor circuit (300) comprises a
second capacitor (C1). The second capacitor (C1) comprises
two ends which are respectively connected with the gate
signal point (Q(N)) and the (N)th level scanning line (G(N)).
The bootstrap capacitor circuit (300) is responsible for the
electric potential lifting of the gate signal point (Q(N)),
thereby ensuring the output of the (N)th level first clock signal
(CK(N)). The electric potential management of the gate sig-
nal point (Q(N)) is the key of the GOA circuit which will
directly determine the performance of the circuit and the
display of the panel.

[0066] In the preferred embodiment, the (N)th level first
clock signal (CK(N)) and the (N)th level second clock signal
(XCK(N)) are responsible for the pull-down sustain of the
GOA circuit.

[0067] FIG. 2is a circuit diagram of a GOA circuit accord-
ing to a second preferred embodiment of the present inven-
tion. The difference between the second preferred embodi-
ment and the first preferred embodiment is that the gate signal
point (Q) electricity leakage preventing circuit (400) further
comprises a tenth switch (T10). Also, the connection layouts
of the first switch (T9) and the ninth switch (T3) are different
in the first preferred embodiment and the second preferred
embodiment. In the second preferred embodiment, the ninth
switch (T3) comprises a control terminal which is connected
with an input terminal of the first switch (T9) and a constant
low voltage (VGL), an output terminal being connected with
the gate signal point (Q(N)). The tenth switch (T10) com-
prises a control terminal which is connected with the control
terminal of the first switch (T9), an input terminal being
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connected with the output terminal of the sixth switch (T1)
and the output terminal of the seventh switch (12), and an
output terminal being connected with the input terminal of the
ninth switch (T3). The input terminal of the first switch (T9),
the ninth switch (T3) are connected with a constant low
voltage (VGL). The control terminal of the tenth switch (T10)
is connected with the control terminal of the first switch (T9)
to receive the (N)th level second clock signal (XCK(N)).
[0068] In this preferred embodiment, with disposing the
tenth switch (T10) into the gate signal point (Q) electricity
leakage preventing circuit (400) and some changes to the
circuit, the issue of electricity leakage is improved and the
issue of unusual waveform of the gate signal point (Q(N)) is
eliminated.

[0069] FIG. 3 isa circuit diagram of a GOA circuit accord-
ing to a third preferred embodiment of the present invention.
The difference between the third preferred embodiment and
the second preferred embodiment is that the (N)th level shift
register unit further comprises a pull-down control circuit
(600). The pull-down control circuit (600) comprises an elev-
enth switch (T11) and a twelfth switch (T12). The eleventh
switch (T11) comprises a control terminal which receives the
up-to-down control signal (U2D), an input terminal which
receives a second positive clock signal (XCKF), and an out-
put terminal being connected with the pull-down sustain cir-
cuit (500) and the gate signal point (Q) electricity leakage
preventing circuit (400). The twelfth switch (T12) comprises
a control terminal which receives the down-to-up control
signal (D2U), an input terminal receives a second reverse
clock signal (XCKR), and an output terminal being connected
with the pull-down sustain circuit (500) and the gate signal
point (Q) electricity leakage preventing circuit (400). The
pull-down control circuit (600) is responsible for the pull-
down of the circuit during maintenance periods, thereby
maintaining the forward and rearward control structures to be
independent of each other, for cascade transferring of the
(N)th level scanning line (G(N)).

[0070] Inthis preferred embodiment, the pull-down sustain
circuit (500) uses a pair of reverse signals to work, which are
the (N)th level first clock signal (CK(N)) and the (N)th level
second clock signal (XCK(N)). The second positive clock
signal (XCKF) and the second reverse clock signal (XCK(N))
introduce the constant low voltage (VGL) to the control tet-
minal ofthe fourth switch (T6) and the control terminal of the
third switch (T7) at the first stage, to store the low voltage with
the first capacitor (C2). Meanwhile, the fifth switch (T5) is
turned off in this period. When the (N)th level first clock
signal (CK(N)) is low, the fifth switch (T5) and the fourth
switch (T6) are turned on to pull down the gate signal point
(QMN)) of the GOA circuit. With the arrangement of the
second positive clock signal (XCKF) and the second reverse
clock signal (XCKR) with the first capacitor (C2), the high
electric potentials of the gate signal point (Q(N)) and the
(N)th level scanning line (G(N)) are maintained, and the
normal output of the GOA circuit is ensured.

[0071] FIG. 4isacircuit diagram of a GOA circuit accord-
ing to a fourth preferred embodiment of the present invention.
The difference between the fourth preferred embodiment and
the third preferred embodiment is that the second switch (T8)
connects with the control terminal of the first switch (T9)
rather than the high constant voltage (VGH).

[0072] In this preferred embodiment, during operation
period, by introducing the high electric potential of the sec-
ond positive clock signal (XCKF) and the second reverse
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clock signal (XCKR) to the control terminal of the fourth
switch (T6) and the control terminal of the third switch (T7),
the fourth switch (T6) and the third switch (T7) can be turned
off well to prevent electricity leakage.

[0073] FIG. 5is a circuit diagram of a GOA circuit accord-
ing to a fifth preferred embodiment of the present invention.
The difference between the fifth preferred embodiment and
the third preferred embodiment is that the pull-down sustain
circuit (500) further comprises: a thirteenth switch (T13)
having a control terminal which is connected with the gate
signal point (Q(N)), having an input terminal connected with
the control terminal of the first switch (19), and an output
terminal being connected with the first circuit point (P(N)).
[0074] In the preferred embodiment, by adding the thir-
teenth switch (T13), the function of pulling the control ter-
minal ofthe fourth switch (T6) and the control terminal of the
third switch (T7) to high electric potentials is reinforced
during the output period of the circuit; the performance of the
GOA circuit is further reinforced accordingly.

[0075] FIG. 61s a circuit diagram of a GOA circuit accord-
ing to a sixth preferred embodiment of the present invention.
The difference between the sixth preferred embodiment and
the third preferred embodiment is that the pull-down sustain
circuit (500) further comprises: a fourteenth switch (T14)
having a control terminal which receives an (N-1)th level
second clock signal (XCK(N-1)), having an input terminal
being connected with the output terminal of the fourth switch
(T6), and having an output terminal being connected with the
gate signal point (Q(N)).

[0076] In this preferred embodiment, by adding the four-
teenth switch (T14), the function of pulling the control ter-
minal ofthe fourth switch (T6) and the control terminal of the
third switch (T7) to low electric potentials is reinforced dur-
ing the output period of the circuit; the performance of the
GOA circuit is further reinforced accordingly. This ensures
that the period of pull down is increased to increase the pull
down function.

[0077] FIG. 7 s a circuit diagram of a GOA circuit accord-
ing to a seventh preferred embodiment of the present inven-
tion. The difference between the seventh preferred embodi-
ment and the sixth preferred embodiment is that the control
terminal of the fourteenth switch receives the (N-2)th level
second clock signal (XCK(N-2)).

[0078] In this preferred embodiment, with the amendment
of the control terminal of the fourteenth switch (T14), the
function of pulling the control terminal of the fourth switch
(T6) and the control terminal of the third switch (T7) to low
electric potentials is reinforced during the output period of the
circuit; the waveform is separately pulled down, and the per-
formance of the GOA circuit is further reinforced accord-
ingly. This ensures that the period of pull down is increased to
increase the pull down function.

[0079] InFIGS. 1-8, the first to the fourteenth switches are
PMOS TFTs where the control terminals indicate a gate elec-
trode, the input terminals indicate a source electrode, and the
output terminals indicate a drain electrode.

[0080] Please refer to FIGS. 8-9. FIG. 8 is a waveform
diagram during rearward scanning of the GOA circuits shown
in FIGS. 1-5. FIG. 9 is a waveform diagram during forward
scanning of the GOA circuits shown in FIGS. 1-5. The down-
to-up control signal (D2U) is a rearward scanning control
signal, and the up-to-down control signal (U2D) is a forward
scanning control signal, both of which are respectively used
to start the forward scanning and the rearward scanning.
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[0081] The (N)th level first clock signal (CK(N)) and the
(N)th level second clock signal (XCK(N)) are responsible for
the signal output of the GOA circuit and the pull-down sus-
tainment of the gate signal point (Q(N)). The (N)th level first
clock signal (CK(N)) and the (N)th level second clock signal
(XCK(N)) are reverse signals of each other.

[0082] The constant high voltage (VGH) and the constant
low voltage (VGL) are inputted-constant voltage signals. The
constant high voltage (VGH) is a high constant electric poten-
tial and the constant low voltage (VGL) is a low constant
electric potential, both of which are used to supply the high
and low electric potentials to the GOA circuit. The others are
output signals of the key point of the GOA circuit.

[0083] Please refer to FIGS. 10-11. FIG. 10 is a waveform
diagram during rearward scanning of the GOA circuits shown
in FIGS. 6-7. FIG. 11 is a waveform diagram during forward
scanning of the GOA circuits shown in FIGS. 6-7. The down-
to-up control signal (D2U) and the up-to-down control signal
(U2D) are forward and rearward scanning control signals
which are used to start the forward scanning and the rearward
scanning. Four signals are used in these preferred embodi-
ments; the (N)th level first clock signal (CK(N)) and the (N)th
level second clock signal (XCK(N)) are alternatively changed
according to variant circuit technology.

[0084] Although the present invention has been disclosed
as preferred embodiments, the foregoing preferred embodi-
ments are not intended to limit the present invention. Those of
ordinary skill in the art, without departing from the spirit and
scope of the present invention, can make various kinds of
modifications and variations to the present invention. There-
fore, the scope of the claims of the present invention must be
defined.

What is claimed is:

1. A GOA (Gate Driver on Array) circuit applied to aliquid
crystal display device, the liquid display device comprising a
plurality of scanning lines, the GOA circuit comprising a
plurality of cascaded shift register units, wherein an (N)th
level shift register unit controls charge to an (N)th level scan-
ning line (G(N)), the (N)th level shift register unit comprises:

a pull-down sustain circuit (500) connected with the (N)th
level scanning line (G(N));

abootstrap capacitor circuit (300) connected with the pull-
down sustain circuit (500);

agate signal point (Q) electricity leakage preventing circuit
(400) connected with the bootstrap capacitor circuit
(300):

a forward-rearward scan circuit (100) connected with gate
signal point (Q) electricity leakage preventing circuit
(400); and

apull-up circuit (200) connected with the bootstrap capaci-
tor circuit (300);

wherein the bootstrap capacitor circuit (300), the gate sig-
nal point (Q) electricity leakage preventing circuit (400),
and the pull-down sustain circuit (500) are connected
together with each other to form a gate signal point
QN);

the pull-up circuit (200), the bootstrap capacitor circuit
(300,) and the gate signal point (Q) electricity leakage
preventing circuit (400) are respectively connected with
the (N)th level scanning line (G(N));

the forward-rearward scan circuit (100) is respectively
connected with an (N-1)th level scanning line (G(N-1))
and an (N+1)th level scanning line (G(N+1));
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the pull-down sustain circuit (500) comprises:

a first switch (T9) having a control terminal which is
connected with the gate signal point (Q) electricity
leakage preventing circuit (400), and having an output
terminal connected with a first circuit point (P(N));

a second switch (T8) having a control terminal which is
connected with the gate signal point (Q(N), and hav-
ing an output terminal connected with the first circuit
point (P(N)):

a third switch (T7) having a control terminal which is
connected with the first circuit point (P(N)), having an
input terminal connected with a high constant voltage
(VGH), and having an output terminal connected with
the (N)th level scanning line (G(N));

a fourth switch (T6) having a control terminal which is
connected with the first circuit point (P(N)), and hav-
ing an input terminal connected with the high constant
voltage (VGH);

a fifth switch (T5) having a control terminal receiving an
(N)thlevel first clock signal (CK(N)), having an input
terminal connected with an output of the fourth switch
(T6), and having an output terminal connected with
the gate signal point (Q; and

a first capacitor (C2) having two ends which are respec-
tively connected with the high constant voltage
(VGH) and the first circuit point (P(N));

the forward-rearward scan circuit (100) comprises:

a sixth switch (T1) having a control terminal which
receives an up-to-down control signal (U2D), an input
terminal connected with the (N-1)th level scanning
line (G(N-1)), and an output terminal connected with
the gate signal point (Q) electricity leakage prevent-
ing circuit (400);

a seventh switch (T2) having a control terminal which
receives a down-to-up control signal (D2U), an input
terminal connected with the (N+1)th level scanning
line (G(N+1)), and an output terminal connected with
the output terminal of the fifth switch (T1) and the
gate signal point (Q) electricity leakage preventing
circuit (400);

the gate signal point (Q) electricity leakage preventing
circuit (400) comprises:

a ninth switch (T3) having a control terminal which is
connected with an input terminal of the first switch
(T9) to receive an (N)th level second clock signal
(XCK(N)), having an input terminal connected with
the output terminal of the sixth switch (T1) and the
output terminal of the seventh switch (12), and having
an output terminal connected with the gate signal
point (Q(N));

the (N)th level second clock signal (XCK(N)) and the
first clock signal (CK) are reverse signals with regard
to each other;

the gate signal point (Q) electricity leakage preventing
circuit (400) comprises:

a ninth switch (T3) having a control terminal which is
connected with an input terminal of the first switch
(T9) and a constant low voltage (VGL), and having an
output terminal connected with the gate signal point
(QIN)):

a tenth switch (T10) having a control terminal which is
connected with the control terminal of the first switch
(T9), having an input terminal connected with the
output terminal of the sixth switch (T1) and the output
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terminal of the seventh switch (T2), and having an
output terminal connected with the input terminal of
the ninth switch (T3);

the bootstrap capacitor circuit (300) comprises:

a second capacitor (C1) having two ends which are
respectively connected with the gate signal point
(QMN)) and the (N)th level scanning line (G(N));

the pull-down control circuit (600) comprises:

an eleventh switch (T11) having a control terminal
which receives the up-to-down control signal (U2D),
having an input terminal which receives a second
positive clock signal (XCKF), and having an output
terminal connected with the pull-down sustain circuit
(500) and the gate signal point (Q) electricity leakage
preventing circuit (400);

a twelfth switch (T12) having a control terminal which
receives the down-to-up control signal (D2U), having
an input terminal which receives a second reverse
clock signal (XCKR), and having an output terminal
connected with the pull-down sustain circuit (500)
and the gate signal point (Q) electricity leakage pre-
venting circuit (400);

the output terminal of the eleventh switch (T11), the
output terminal of the twelfth switch (T12), and the
control terminal of the first switch (T9) being con-
nected with each other;

the pull-down sustain circuit (500) further comprises:

a thirteenth switch (T13) having a control terminal
which is connected with the gate signal point (Q),
having an input terminal connected with the control
terminal of the first switch (T9), and having an output
terminal connected with the first circuit point (P(N)).

2. The GOA circuit applied to the liquid crystal display
device according to claim 1, wherein the pull-up circuit (200)
comprises:

an eighth switch (T4) having a control terminal which is

connected with the gate signal point (Q(N)), having an

input terminal connected with the (N)th level first clock
signal (CK(N)), and having an output terminal con-

nected with the (N)th level scanning line (G(N)).

3. The GOA circuit applied to the liquid crystal display
device according to claim 1, wherein the pull-down sustain
circuit (500) further comprises:

a fourteenth switch (T14) having a control terminal which

receives an (N-1)th level second clock signal (XCK(N-

1)), having an input terminal connected with the output

terminal of the fourth switch (T6), and having an output

terminal connected with the gate signal point (Q(N)).

4. The GOA circuit applied to the liquid crystal display
device according to claim 1, wherein the pull-down sustain
circuit (500) further comprises:

a fourteenth switch (T14) having a control terminal which

receives an (N-2)th level second clock signal (XCK(N-

2)), having an input terminal connected with the output

terminal of the fourth switch (T6), and having an output

terminal connected with the gate signal point (Q(N)).

5. A GOA (Gate Driver on Array) circuit applied to a liquid
crystal display device, the liquid display device comprising a
plurality of scanning lines, the GOA circuit comprising a
plurality of cascaded shift register units, wherein an (N)th
level shift register unit controls charge to an (N)th level scan-
ning line (G(N)), the (N)th level shift register unit comprises:

a pull-down sustain circuit (500) connected with the (N)th

level scanning line (G(N));
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abootstrap capacitor circuit (300) connected with the pull-
down sustain circuit (500);

a gate signal point (Q) electricity leakage preventing circuit
(400) connected with the bootstrap capacitor circuit
(300);

a forward-rearward scan circuit (100) connected with gate
signal point (Q) electricity leakage preventing circuit
(400); and

apull-up circuit (200) connected with the bootstrap capaci-
tor circuit (300);

wherein the bootstrap capacitor circuit (300), the gate sig-
nal point (Q) electricity leakage preventing circuit (400),
and the pull-down sustain circuit (500) are connected
together with each other to form a gate signal point
QMN)):

the pull-up circuit (200), the bootstrap capacitor circuit
(300,) and the gate signal point (Q) electricity leakage
preventing circuit (400) are respectively connected with
the (N)th level scanning line (G(N));

the forward-rearward scan circuit (100) is respectively
connected with an (N-1)th level scanning line (G(N-1))
and an (N+1)th level scanning line (G(N+1));

the pull-down sustain circuit (500) comprises:

a first switch (T9) having a control terminal which is
connected with the gate signal point (Q) electricity
leakage preventing circuit (400), and having an output
terminal connected with a first circuit point (P(N));

a second switch (T8) having a control terminal which is
connected with the gate signal point (Q(N), and hav-
ing an output terminal connected with the first circuit
point (P(N));

a third switch (T7) having a control terminal which is
connected with the first circuit point (P(N)), having an
input terminal connected with a high constant voltage
(VGH), and having an output terminal connected with
the (N)th level scanning line (G(N));

a fourth switch (T6) having a control terminal which is
connected with the first circuit point (P(N)), and hav-
ing an input terminal connected with the high constant
voltage (VGH);

a fifth switch (T5) having a control terminal which
receives an (N)th level first clock signal (CK(N)),
having an input terminal connected with an output of
the fourth switch (T6), and having an output terminal
connected with the gate signal point (Q); and

a first capacitor (C2) having two ends which are respec-
tively connected with the high constant voltage
(VGH) and the first circuit point (P(N)).

6. The GOA circuit applied to the liquid crystal display
device according to claim 5, wherein the forward-rearward
scan circuit (100) comprises:

a sixth switch (T1) having a control terminal which
receives an up-to-down control signal (U2D), having an
input terminal connected with the (N-1)th level scan-
ning line (G(N-1)), and having an output terminal con-
nected with the gate signal point (Q) electricity leakage
preventing circuit (400);

a seventh switch (T2) having a control terminal which
receives a down-to-up control signal (D2U), having an
input terminal connected with the (N+1)th level scan-
ning line (G(N+1)), and having an output terminal con-
nected with the output terminal of the fifth switch (T1)
and the gate signal point (Q) electricity leakage prevent-
ing circuit (400).
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7. The GOA circuit applied to the liquid crystal display
device according to claim 6, wherein the gate signal point (Q)
electricity leakage preventing circuit (400) comprises:

a ninth switch (T3) having a control terminal which is
connected with an input terminal of the first switch (T9)
to receive an (N)th level second clock signal (XCK(N)),
having an input terminal connected with the output ter-
minal of the sixth switch (T1) and the output terminal of
the seventh switch (T2), and having an output terminal
connected with the gate signal point (Q(N)).

8. The GOA circuit applied to the liquid crystal display
device according to claim 7, wherein the (N)th level second
clock signal (XCK(N)) and the (N)th level first clock signal
(CK(N)) are reverse signals with regard to each other.

9. The GOA circuit applied to the liquid crystal display
device according to claim 6, wherein the gate signal point (Q)
electricity leakage preventing circuit (400) comprises:

a ninth switch (T3) having a control terminal which is
connected with an input terminal of the first switch (T9)
and a constant low voltage (VGL), and having an output
terminal connected with the gate signal point (Q(N));

a tenth switch (T10) having a control terminal which is
connected with the control terminal of the first switch
(T9), having an input terminal connected with the output
terminal of the sixth switch (T1) and the output terminal
of the seventh switch (T2), and having an output termi-
nal connected with the input terminal of the ninth switch
(T3).

10. The GOA circuit applied to the liquid crystal display
device according to claim 9, wherein the control terminal of
the tenth switch (T10) is connected with the control terminal
of the first switch (T9) to receive the (N)th level second clock
signal (XCK(N)).

11. The GOA circuit applied to the liquid crystal display
device according to claim 5, wherein the pull-up circuit (200)
comprises:

an eighth switch (T4) having a control terminal which is
connected with the gate signal point (Q(N)), having an
input terminal connected with the (N)th level first clock
signal (CK(N)), and having an output terminal con-
nected with the (N)th level scanning line (G(N)).

12. The GOA circuit applied to the liquid crystal display
device according to claim 5, wherein the bootstrap capacitor
circuit (300) comprises:

asecond capacitor (C1) having two ends which are respec-
tively connected with the gate signal point (Q(N)) and
the (N)th level scanning line (G(N)).

13. The GOA circuit applied to the liquid crystal display
device according to claim 5, wherein the input terminal of the
second switch (T8) is connected with the high constant volt-
age (VGH).

14. The GOA circuit applied to the liquid crystal display
device according to claim 5, wherein the (N)th level shift
register unit further comprises a pull-down control circuit
(600) which comprises:

an eleventh switch (T11) having a control terminal which
receives the up-to-down control signal (U2D), having an
input terminal which receives a second positive clock
signal (XCKF), and having an output terminal con-
nected with the pull-down sustain circuit (500) and the
gate signal point (Q) electricity leakage preventing cir-
cuit (400);

a twelfth switch (T12) having a control terminal which
receives the down-to-up control signal (D2U), having an
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input terminal which receives a second reverse clock
signal (XCKR), and having an output terminal con-
nected with the pull-down sustain circuit (500) and the
gate signal point (Q) electricity leakage preventing cit-
cuit (400).

15. The GOA circuit applied to the liquid crystal display
device according to claim 14, wherein the output terminal of
the eleventh switch (T11), the output terminal of the twelfth
switch (T12), and the control terminal of the first switch (T9)
are connected with each other.

16. The GOA circuit applied to the liquid crystal display
device according to claim 15, wherein the input terminal of
the second switch (T8) is connected with the control terminal
of the first switch (T19).

17. The GOA circuit applied to the liquid crystal display
device according to claim 15, wherein the pull-down sustain
circuit (500) further comprises:

athirteenth switch (T13) having a control terminal which is
connected with the gate signal point (Q), having an input
terminal connected with the control terminal of the first
switch (T9), and having an output terminal connected
with the first circuit point (P(N)).

18. The GOA circuit applied to the liquid crystal display
device according to claim 15, wherein the pull-down sustain
circuit (500) further comprises:

a fourteenth switch (T14) comprises a control terminal
which receives an (N-1)th level second clock signal
(XCK(N-1)), having an input terminal connected with
the output terminal of the fourth switch (T6), and having
an output terminal connected with the gate signal point
Q).

19. The GOA circuit applied to the liquid crystal display
device according to claim 15, wherein the pull-down sustain
circuit (500) further comprises:

a fourteenth switch (T14) having a control terminal which

receives an (N-2)th level second clock signal (XCK(N-
2)), having an input terminal connected with the output
terminal of the fourth switch (T6), and having an output
terminal connected with the gate signal point (Q(N)).

20. The GOA circuit applied to the liquid crystal display
device according to claim 1, wherein the first to the seventh
switch, the ninth to the twelfth switch are PMOS (P-channel
metal-oxide semiconductor) thin film transistors.

21. The GOA circuit applied to the liquid crystal display
device according to claim 2, wherein the eighth switch is
PMOS thin film transistors.

22. The GOA circuit applied to the liquid crystal display
device according to claim 3, wherein the thirteenth switch is
PMOS thin film transistors.

23. The GOA circuit applied to the liquid crystal display
device according to claim 4, wherein the fourteenth switch is
PMOS thin film transistors.

24. The GOA circuit applied to the liquid crystal display
device according to claim 5, wherein the first to the fifth
switches are PMOS thin film transistors.

25. The GOA circuit applied to the liquid crystal display
device according to claim 6, wherein the sixth to seventh
switches are PMOS thin film transistors.

26. The GOA circuit applied to the liquid crystal display
device according to claim 7, wherein the ninth switch is
PMOS thin film transistors.

27. The GOA circuit applied to the liquid crystal display
device according to claim 9, wherein the ninth to the tenth
switch are PMOS thin film transistors.
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28. The GOA circuit applied to the liquid crystal display
device according to claim 11, wherein the eighth switch is
PMOS thin film transistors.

29. The GOA circuit applied to the liquid crystal display
device according to claim 14, wherein the eleventh to the
twelfth switch are PMOS thin film transistors.

30. The GOA circuit applied to the liquid crystal display
device according to claim 17, wherein the thirteenth switch is
PMOS thin film transistors.

31. The GOA circuit applied to the liquid crystal display
device according to claim 18, wherein the fourteenth switch is
PMOS thin film transistors.

32. The GOA circuit applied to the liquid crystal display
device according to claim 19, wherein the fourteenth switch is
PMOS thin film transistors.

® 0% % % %
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