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(7) ABSTRACT

A GOA circuit applied to a liquid crystal display is disclosed,
which comprises a plurality of cascaded shift register units,
an (N)th level shift register unit is controlled to charge an
(N)th level scanning line accordingly. The (N)th level shift
register unit includes a pull-up circuit, a pull-down circuit, a
pull-down sustain circuit, a pull-up control circuit, a down
transfer circuit, and an bootstrap capacitor, and a display
device is also disclosed herein. By replacing scanning lines
with a constant voltage VDD or two voltages to accomplish
the function of down transfer, the loading of scanning lines
and the risk which comes with wiring step-by-step are
decreased, forward-scanning operation and backward-scan-
ning operation are accomplished accordingly.
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GOA CIRCUIT AND LIQUID CRYSTAL
DISPLAY DEVICE APPLIED TO LIQUID
CRYSTAL DISPLAYS

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 liquid
crystal display for a GOA (Gate Driver on Array, an array
substrate row driver) circuit and a display device.

[0003] 2. Description of Prior Art

[0004] In an active liquid crystal display, each pixel has a
thin film transistor (TFT), and its gate (Gate) is connected to
the horizontal scanning line, a drain (Drain) is connected to
the data line, and the source (Source) is connected to the pixel
electrode. Applying a sufficient voltage to the scanning line,
so that all the TFT's on the scanning line will open, the display
signal voltage of the data line is written into the pixel elec-
trode through the TFT, thereby controlling different LCD
transmittance and thus controlling the color effect.

[0005] At present, the scanning lines of the active liquid
crystal display panel are driven by external ICs (integrated
chips) connected with the active liquid crystal display panel.
The external ICs are configured to control the stepwise charge
of each level of the scanning lines and discharge of each level
of the scanning lines.

[0006] Inthe GOA technique, namely Gate Driver on Array
(array substrate row driver) technology, the driving circuit of
the scanning lines can be formed on the panel around an area
of the display area by using the original LCD panel manufac-
turing process, so that the GOA technique can accomplish the
driving of the scanning lines by replacing the external ICs.
The GOA technique can reduce the binding process of exter-
nal ICs, and might improve productivity and reduce produc-
tion costs; it also makes the LCD panel be more suitable for
production with narrow borders or even no borders around the
display products.

[0007] Existing GOA circuits generally include a plurality
of shift register units, each shift register unit corresponding to
drive a scanning line. The shift register unit includes a pull-up
circuit (Pull-up part), a pull-up control circuit (Pull-up control
part), a down transfer circuit (Transfer Part), a pull-down
circuit (Key Pull-down Part) and a pull-down sustain circuit
(Pull-down Holding Part), and a bootstrap (Boast) capacitor
is responsible for raising potential. The Pull-up circuit is
mainly responsible for making the clock signal (Clock) to
output as a gate (Gate) signal; a pull-up control circuit is
configured to control the opening time of the pull-up circuit,
and is usually connected to a downstream signal or a Gate
signal of a previous level of shift register; the pull-down
circuit is responsible for pulling the Gate signal down to low
potential firstly, in other words, when the Gate signal is
closed; the pull-down circuit is further responsible for hold-
ing the output signal of the Gate and Gate signal point of the
pull-up circuit (usually called Q point) in the closed state
(negative potential). There are usually two drop maintain
modules working alternatively; the bootstrap capacitor (C
boast) is responsible for secondary lifting of Q point, it is a
good to an output of G(N) of the pull-up circuit.

[0008] FIG.1isacircuit diagram ofa GOA circuit of a prior
art. A shift register comprises a pull-up control circuit 100, a
pull-up circuit 200, a downstream circuit 300, a pull-down
circuit 400, a bootstrap capacitor 500, a first pull-down sus-
tain circuit 600, a second pull-down sustain circuit 700, and a
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bridge circuit 800. The first pull-down sustain circuit 600, the
second pull-down sustain circuit 700, and the bridge circuit
800 constitute a design of 3-stages of a resistance voltage
division.

[0009] The bridge circuit 800 is responsible for adjusting
the potentials of P(N) and K(N) mainly by TFT T55. A gate of
the TFT T55 couples with Q(N), a drain of the TFT T55
couples with P(N), and a source of the TFT T55 couples with
K(N). During operation, the gate of TFT T55 is open to make
the potentials of P(N) and K(N) similar and under a close
state. The low potentials of low frequency signals LC1 and
LC2 are less than VSS, which adjusts the potentials of P(N)
and K(N) to be less than VSS during operation and make sure
that Vgs of TFTs T32, T33 used to pull down G(N) point and
Vgs of TFTs T42, T43 used to pull down Q(N) are less than 0
volts, which has a better performance to prevent the current
leakage of G(N) and Q(N).

[0010] The first pull-down sustain circuit 600 and the sec-
ond pull-sown sustain circuit 700 are based on a symmetric
design, which accomplishes the functions below: first, during
operation, the first pull-down sustain circuit 600 (or the sec-
ond pull-sown sustain circuit 700) serves as a big-resistance
and is in a close state, the second pull-sown sustain circuit 700
(or the first pull-down sustain circuit 600) serves as a small-
resistance and is in an open state, and the bridge circuit 800
serves as a small-resistance and is in the open state to make
P(N) and K(N) in a low potential state, and ensures the lifting
of Q(N) and the output of G(N); second, during non-opera-
tion, both the first pull-down sustain circuit 600 and the sec-
ond pull-sown sustain circuit 700 serve as small-resistances
and are in the open state and the bridge circuit 800 serves as
large resistance and is in the close state to accomplish the high
and low potentials and alternation of P(N) and K(N). A gate of
aTFT T54 couples with L.C2, a drain of the TFT T54 couples
with LC2, and a source of the TFT T54 couples with P(N). A
gate of a TFT T64 couples with LC1, a drain of the TFT T64
couples with LC2, and a source of the TFT T64 couples with
L(N). The TFTs T54, T64 are called balanced TFTs, which
are used to adjust the resistance voltage division and a rapid
discharge while switching signals. A gate of a TFT T52
couples with Q(N), a drain of the TFT T52 couples with S(N),
and a source of the TFT T52 couples with VSS. A gate of a
TFT T62 couples with Q(N), a drain of the TFT T62 couples
with T(N), and a source of the TFT T62 couples with VSS.
The TFTs T52, T62 are used to pull down S(N) and T(N)
during operation.

[0011] By using the shift register unit applied to the
3-stages resistance voltage division, which is constituted by
the first pull-down sustain circuit 600, the second pull-down
sustain circuit 700, and the bridge circuit 800, high tempera-
ture stability and long-time operation reliability of the pull-
down sustain circuit are increased, the switch of P(N) and
K(N) is accomplished by using a low frequency signal, and
the electricity leakage of G(N) and Q(N) is reduced as low as
possible by pull down of the potentials of P(N) and K(N) to
during operation. During non-operation, one of P(N) and
K(N) is closed to the low potential of L.C at a low potential,
because the low potential of LC is lower than VSS, the TFTs
T32/T42 or the TFTs T33/T43 are in a negative potential
recovery state with half of the time needed to control the
potential of the negative potential by adjusting the low poten-
tial pf the low frequency signal, and a risk of malfunction of
the pull-down sustain circuit is effectively decreased.
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[0012] However, the existing GOA circuits have mainly
adopted a theory of shift registers; a transmission of stepwise
signals generally accomplishes down transfer by the scanning
line G(N), a loading of scanning line G(N) increases, wiring
is complicated, and a risk of disconnection exists.

[0013] Furthermore, the conventional GOA circuits are
designed for a one-direction scanning, with a two-directions
scanning being impossible.

SUMMARY OF THE INVENTION

[0014] An objective of the present invention is to provide a
GOA circuit and a liquid crystal display device applied to a
liquid crystal display. By replacing scanning lines G(N) with
a constant voltage VDD to accomplish the function of down
transfer, and a down transfer module being additionally dis-
posed to match the constant voltage, the purpose of a transfer
of sequential step-by-step signals is achieved. Then, since the
scanning line G(N) is only responsible for driving a scanning
line, the loading of scanning line G(N) and the risk which
comes with wiring step-by-step are decreased, a charge
capacity of the gate signal point Q(N) during operation is
reinforced, and a potential of the gate signal point Q(N) is
reinforced by adjusting the potential of the constant voltage
VDD. A forward-scanning operation and a backward-scan-
ning operation are accomplished by two voltages VF, VR,
forward-scanning operation and backward-scanning opera-
tion of a GOA circuit is accomplished accordingly.

[0015] To achieve the above objective, the present inven-
tion provides a GOA circuit applied to liquid crystal display.
The GOA circuit comprises a plurality of cascaded shift reg-
ister units, an (N)th level shift register unit is controlled to
charge an (N)th level scanning line accordingly. The (N)th
level shift register unit includes a pull-up circuit, a pull-down
circuit, a pull-down sustain circuit, a pull-up control circuit, a
down transfer circuit, and an bootstrap capacitor.

[0016] The pull-up circuit, the pull-down sustain circuit,
and the bootstrap capacitor are individually connected with a
gate signal point and the Nth level scanning line.

[0017] The pull-up control circuit and the down transfer
circuit are individually connected with the gate signal point.
[0018] The pull-down circuit is connected with a start sig-
nal of an (N+1)th level shift register.

[0019] The pull-up control circuit is connected with a start
signal of an (N-1)th level shift register.

[0020] The pull-down sustain circuit comprises:

[0021] A first TFT, a gate of the first TFT is connected with
a first circuit point, a drain of the first TFT is connected with
the (N)th level scanning line, and a source of the first TFT is
connected with a first direct-current voltage.

[0022] A second TFT, a gate of the second TFT is con-
nected with the first circuit point, a drain of the second TFT is
connected with the gate signal point, and a source of the
second TFT is connected with a second direct-current volt-
age.

[0023] A third TFT, a gate of the third TFT is connected
with the gate signal point, a drain of the third TFT is con-
nected with a source signal point, and a source of the third
TFT is connected with the first direct-current voltage.
[0024] A fourth TFT, and a source of the fourth TFT is
connected with a source signal point, a gate and a drain of the
fourth TFT are connected with a first clock signal.

[0025] Afifth TFT, a gate of the fifth TFT is connected with
the source signal point, a drain of the fifth TFT is connected
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with the first clock signal, and a source of the fifth TFT is
connected with the first circuit point.

[0026] A gate of a sixth TFT is connected with a second
clock signal, a drain of the sixth TFT is connected with the
first clock signal, and a source of the sixth TFT is connected
with the first circuit point.

[0027] A gate of a seventh TFT is connected with the first
circuit point, a drain of the seventh TFT is connected with a
start signal of an (N)th level shift register, and a source of the
seventh TFT is connected with the second direct-current volt-
age.

[0028] A gate of an eighth TFT is connected with a second
circuit point, a drain of the eighth TFT is connected with the
(N)th level scanning line, and a source of the eighth TFT is
connected with the first direct-current voltage.

[0029] A gateofthe ninth TFT is connected with the second
circuit point, a drain of the ninth TFT is connected with the
gate signal point, and a source of the ninth TFT is connected
with the second direct-current voltage.

[0030] A gate of the tenth TFT is connected with the gate
signal point, a drain of the tenth TFT is connected with a drain
signal point, and a source of the tenth TFT is connected with
the first direct-current voltage.

[0031] A source of the eleventh TFT is connected with the
drain signal point, a gate and a drain of the eleventh TFT are
connected with the second clock signal.

[0032] A gateofthetwelfth TFT is connected with the drain
signal point, a drain of the twelfth TFT is connected with the
second clock signal, and a source of the twelfth TFT is con-
nected with the second circuit point.

[0033] A gate of the thirteenth TFT is connected with the
first clock signal, a drain of the thirteenth TFT is connected
with the second clock signal, and a source of the thirteenth
TFT is connected with the second circuit point.

[0034] A gate of the fourteenth TFT is connected with the
second circuit point, a drain of the fourteenth TFT is con-
nected with the start signal of an (N)th level shift register, and
a source of the fourteenth TFT is connected with the second
direct-current voltage.

[0035] A gate of the fifteenth TFT is connected with the
gate signal point, a drain of the fifteenth TFT is connected
with the first circuit point, and a source of the fifteenth TFT is
connected with the second circuit point.

[0036] While in operation, frequencies of the first clock
signal and the second clock signal are lower than that of an
(N) level clock signal (CK(N)), a process of charging the first
circuit point by the first clock signal and a process of charging
the second circuit point by the second clock signal are per-
formed alternatingly. The pull-up circuit comprises a six-
teenth TFT, a gate of the sixteenth TFT is connected with the
gate signal point, a drain of the sixteenth TFT is connected
with the (N) level clock signal, and a source of the sixteenth
TFT is connected with the (N)th level scanning line.

[0037] In one embodiment, the pull-down circuit com-
prises:
[0038] A seventeenth TFT, a gate of the seventeenth TFT is

connected with the start signal of an (N+1)th level shift reg-
ister, a drain of the seventeenth TFT is connected with the gate
signal point, and a source of the seventeenth TFT is connected
with the second direct-current voltage.

[0039] In one embodiment, the down transfer circuit com-
prises:
[0040] An eighteenth TFT, a gate of the eighteenth TFT is

connected with the gate signal point, a drain of the eighteenth
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TFT is connected with the (N) level clock signal, and a source
of the eighteenth TFT is connected with the start signal of an
(Nth level shift register.

[0041] Inoneembodiment, the pull-up control circuit com-
prises:
[0042] a nineteenth TFT, a gate of the nineteenth TFT is

connected with the start signal of an (N-1)th level shift reg-
ister, a drain of the nineteenth TFT is connected with a con-
stant voltage, and a source of the nineteenth TFT is connected
with the gate signal point.

[0043] Inoneembodiment, the pull-up control circuit com-
prises:
[0044] A nineteenth TFT, a gate of the nineteenth TFT is

connected with the start signal of an (N-1)th level shift reg-
ister, a drain of the nineteenth TFT is connected with a for-
ward voltage, and a source of the nineteenth TFT is connected
with the gate signal point.

[0045] In one embodiment, the pull-down circuit com-
prises:
[0046] A seventeenth TFT (T41), a gate of the seventeenth

TFT is connected with the start signal of an (N+1)th level shift
register, a drain of the seventeenth TFT is connected with the
gate signal point, and a source of the seventeenth TFT is
connected with a backward voltage.

[0047] In one embodiment, a duty ration of the (N) level
clock signal is less than 50 percent.

[0048] In one embodiment, the second direct-current volt-
age is less than the first direct-current voltage.

[0049] To achieve the above objective, the present inven-
tion provides another GOA circuit applied to liquid crystal
display. The GOA circuit comprises a plurality of cascaded
shift register units, an (N)th level shift register unit is con-
trolled to charge an (N)th level scanning line accordingly. The
(N)th level shift register unit includes a pull-up circuit, a
pull-down circuit, a pull-down sustain circuit, a pull-up con-
trol circuit, a down transfer circuit, and an bootstrap capaci-
tor.

[0050] The pull-up circuit, the pull-down sustain circuit,
and the bootstrap capacitor are individually connected with a
gate signal point and the Nth level scanning line.

[0051] The pull-up control circuit and the down transfer
circuit are individually connected with the gate signal point.
[0052] The pull-down circuit is connected with a start sig-
nal of an (N+1)th level shift register.

[0053] The pull-up control circuit is connected with a start
signal of an (N=1)th level shift register.

[0054] The pull-down sustain circuit comprises:

[0055] A first TFT, a gate of the first TFT is connected with
a first circuit point, a drain of the first TFT is connected with
the (N)th level scanning line, and a source of the first TFT is
connected with a first direct-current voltage.

[0056] A second TFT, a gate of the second TFT is con-
nected with the first circuit point, a drain of the second TFT is
connected with the gate signal point, and a source of the
second TFT is connected with a second direct-current volt-
age.

[0057] A third TFT, a gate of the third TFT is connected
with the gate signal point, a drain of the third TFT is con-
nected with a source signal point, and a source of the third
TFT is connected with the first direct-current voltage.
[0058] A fourth TFT, and a source of the fourth TFT is
connected with a source signal point, a gate and a drain of the
fourth TFT are connected with a first clock signal.
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[0059] A fifth TFT, a gate of the fifth TFT is connected with
the source signal point, a drain of the fifth TFT is connected
with the first clock signal, and a source of the fifth TFT is
connected with the first circuit point.

[0060] A sixth TFT, a gate of the sixth TFT is connected
with a second clock signal, a drain of the sixth TFT is con-
nected with the first clock signal, and a source of the sixth
TFT is connected with the first circuit point.

[0061] A seventh TFT, a gate of the seventh TFT is con-
nected with the first circuit point, a drain of the seventh TFT
is connected with a start signal of an (N)th level shift register,
and a source of the seventh TFT is connected with the second
direct-current voltage.

[0062] Aneighth TFT, a gateofthe eighth TFT is connected
with a second circuit point, a drain of the eighth TFT is
connected with the (N)th level scanning line, and a source of
the eighth TFT is connected with the first direct-current volt-
age.

[0063] A ninth TFT, a gate of the ninth TFT is connected
with the second circuit point, a drain of the ninth TFT is
connected with the gate signal point, and a source of the ninth
TFT is connected with the second direct-current voltage.
[0064] A tenth TFT, a gate of the tenth TFT is connected
with the gate signal point, a drain of the tenth TFT is con-
nected with a drain signal point, and a source of the tenth TFT
1s connected with the first direct-current voltage.

[0065] An eleventh TFT, and a source of the eleventh TFT
is connected with the drain signal point; a gate and a drain of
the eleventh TFT are connected with the second clock signal.
[0066] A twelfth TFT, a gate of the twelfth TFT is con-
nected with the drain signal point, a drain of the twelfth TFT
is connected with the second clock signal, and a source of the
twelfth TFT is connected with the second circuit point.
[0067] A thirteenth TFT, a gate of the thirteenth TFT is
connected with the first clock signal, a drain of the thirteenth
TFT is connected with the second clock signal, and a source
of the thirteenth TFT is connected with the second circuit
point.

[0068] A fourteenth TFT, a gate of the fourteenth TFT is
connected with the second circuit point, a drain of the four-
teenth TFT is connected with the start signal of an (N)th level
shift register, and a source of the fourteenth TFT is connected
with the second direct-current voltage.

[0069] A fifteenth TFT, a gate of the fifteenth TFT is con-
nected with the gate signal point, a drain of the fifteenth TFT
is connected with the first circuit point, and a source of the
fifteenth TFT is connected with the second circuit point.
[0070] While in operation, frequencies of the first clock
signal and the second clock signal are lower than that of an
(N) level clock signal (CK(N)), a process of charging the first
circuit point by the first clock signal and a process of charging
the second circuit point by the second clock signal are per-
formed alternatingly.

[0071] The pull-up circuit comprises:

[0072] A gate of the sixteenth TFT is connected with the
gate signal point, a drain of the sixteenth TFT is connected
with the (N) level clock signal, and a source of the sixteenth
TFT is connected with the (N)th level scanning line.

[0073] The pull-down circuit comprises:

[0074] A seventeenth TFT, a gate of the seventeenth TFT is
connected with the start signal of an (N+1)th level shift reg-
ister, a drain of the seventeenth TFT is connected with the gate
signal point, and asource of the seventeenth TFT is connected
with the second direct-current voltage.



US 2016/0140922 Al

[0075] In one embodiment, the down transfer circuit com-
prises:
[0076] An eighteenth TFT, a gate of the eighteenth TFT is

connected with the gate signal point, a drain of the eighteenth
TFT is connected with the (N) level clock signal, and a source
of the eighteenth TFT is connected with the start signal of an
(N)th level shift register.

[0077] Inoneembodiment, the pull-up control circuit com-
prises:
[0078] a nineteenth TFT, a gate of the nineteenth TFT is

connected with the start signal of an (N-1)th level shift reg-
ister, a drain of the nineteenth TFT is connected with a con-
stant voltage, and a source of the nineteenth TFT is connected
with the gate signal point.

[0079] Inoneembodiment, the pull-up control circuit com-
prises:
[0080] A nineteenth TFT, a gate of the nineteenth TFT is

connected with the start signal of an (N-1)th level shift reg-
ister, a drain of the nineteenth TFT is connected with a for-
ward voltage, and a source of the nineteenth TFT is connected
with the gate signal point.

[0081] In one embodiment, the pull-down circuit com-
prises:
[0082] A seventeenth TFT (T41), a gate of the seventeenth

TFT s connected with the start signal of an (N+1)th level shift
register, a drain of the seventeenth TFT is connected with the
gate signal point, and a source of the seventeenth TFT is
connected with a backward voltage.

[0083] In one embodiment, a duty ration of the (N) level
clock signal is less than 50 percent.

[0084] In one embodiment, the second direct-current volt-
age is less than the first direct-current voltage.

[0085] Accordingly, the present invention also provides a
display device. The display device comprises the GOA circuit
applied to the liquid crystal display mentioned before.
[0086] With the above technical proposal, the beneficial
effects are as below:

[0087] By replacing scanning lines G(N) with a constant
voltage VDD to accomplish the function of down transfer,
and a down transfer module being additionally disposed to
match the constant voltage, the purpose of a transfer of step-
by-step signals is achieved. Since the scanning line G(N) is
only responsible for driving a scanning line, the loading of
scanning line G(N) and the risk which comes with wiring
step-by-step are decreased, a charge capacity of the gate
signal point Q(N) during operation is reinforced, and a poten-
tial of the gate signal point Q(N) is reinforced by adjusting the
potential of VDD. A positive direction scanning and an oppo-
site direction scanning are accomplished by two signals VF,
VR; the positive and opposite directions scanning of a GOA
circuit is accomplished accordingly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0088] FIG. 1 is a circuit diagram of a conventional GOA
circuit.
[0089] FIG. 2 isa circuit diagram of a GOA circuit accord-

ing to a first embodiment of the present invention.

[0090] FIG.3isapulsediagram of the key node ofthe GOA
circuit during actual operation of FIG. 2.

[0091] FIG. 4 is a circuit diagram of a GOA circuit of a
second embodiment of the present invention.

[0092] FIG.5isapulsediagram of thekey node of the GOA
circuit during forward-scanning operation of FIG. 4.

May 19, 2016

[0093] FIG. 6isapulse diagram of the key node of the GOA
circuit during backward-scanning operation of F1G. 4.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0094] The following description of each embodiment,
with reference to the accompanying drawings, is used to
exemplify specific embodiments which may be carried out in
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.

[0095] FIG. 2isa circuit diagram of a GOA circuit of a first
embodiment of the present invention. In the firstembodiment,
the GOA circuit comprises a plurality of cascaded shift reg-
ister units, an (N)th level shift register unit is controlled to
charge an (N)th level scanning line G(N) accordingly. The
(N)th level shift register unit includes a pull-up circuit 200, a
pull-down circuit 400, a pull-down sustain circuit 600, a
pull-up control circuit 100, a down transfer circuit 300, and a
bootstrap capacitor Cb. The pull-up circuit 200, the pull-down
sustain circuit 600, and the bootstrap capacitor Cb are indi-
vidually connected with a gate signal point Q(N) and the Nth
level scanning line G(N). The pull-up control circuit 100 and
the down transfer circuit 300 are individually connected with
the gate signal point Q(N). The pull-down circuit 400 is
connected with a start signal ST(N+1) of an (N+1)th level
shift register. The pull-up control circuit 100 is connected
with a start signal ST(N-1) of an (N-1)th level shift register.

[0096] The pull-down sustain circuit 600 comprises:

[0097] A first thin film transistor (TFT) T32 comprises a
gate connected with a first circuit point P(N), a drain con-
nected with the (N)th level scanning line G(N), and a source
connected with a first direct-current voltage VSS1.

[0098] A second TFT T42 comprises a gate connected with
the first circuit point P(N), a drain connected with the gate
signal point Q(N), and a source connected with a second
direct-current voltage VSS2.

[0099] A third TFT T52 comprises a gate connected with
the gate signal point Q(N), a drain connected with a source
signal point S(N), and a source connected with the first direct-
current voltage VSS1.

[0100] A fourth TFT T51 comprises and a source connected
with a source signal point S(N), a gate and a drain connected
with a first clock signal LC1.

[0101] A fifth TFT T53 comprises a gate of the fifth TFT
T53 is connected with the source signal point S(N), a drain of
the fifth TFT T53 is connected with the first clock signal LC1,
and a source of the fifth TFT T53 is connected with the first
circuit point P(N).

[0102] A sixth TFT T54 comprises a gate of the sixth TFT
T54 is connected with a second clock signal L.C2, a drain of
the sixth TFT T54 is connected with the first clock signal
LC1, and a source of the sixth TFT T54 is connected with the
first circuit point P(N).

[0103] A seventh TFT T72 comprises a gate of the seventh
TFT T72 is connected with the first circuit point P(N), a drain
of the seventh TFT T72 is connected with a start signal ST(N)
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ofan (N)thlevel shift register, and asource of the seventh TFT
T72 is connected with the second direct-current voltage
VSS2.

[0104] An eighth TFT T33 comprises a gate of the eighth
TFT T33 is connected with a second circuit point K(N), a
drain of the eighth TFT T33 is connected with the (N)th level
scanning line G(N), and a source of the eighth TFT T33 is
connected with the first direct-current voltage VSSI.

[0105] A ninth TFT T43 comprises a gate connected with
the second circuit point K(N), a drain connected with the gate
signal point Q(N), and a source connected with the second
direct-current voltage VSS2.

[0106] A tenth TFT T62 comprises a gate connected with
the gate signal point Q(N), a drain connected with a drain
signal point T(N), and a source connected with the first direct-
current voltage VSSI.

[0107] Aneleventh TFT T61 comprises a source connected
with the drain signal point T(N), a gate and a drain are con-
nected with the second clock signal LC2.

[0108] A twelfth TFT T63 comprises a gate connected with
the drain signal point T(N), a drain connected with the second
clock signal LC2, and a source connected with the second
circuit point K(N).

[0109] A thirteenth TFT T64 comprises a gate connected
with the first clock signal LC1, a drain connected with the
second clock signal LC2, and a source connected with the
second circuit point K(N).

[0110] A fourteenth TFT T73 comprises a gate connected
with the second circuit point K(N), a drain connected with the
start signal ST(N) of an (N)th level shift register, and a source
connected with the second direct-current voltage VSS2.
[0111] A fifteenth TFT T55 comprises a gate of the fifteenth
TFT T55 is connected with the gate signal point Q(N), a drain
of the fifteenth TFT T55 is connected with the first circuit
point P(N), and a source of the fifteenth TFT T55 is connected
with the second circuit point K(N).

[0112] While in operation, frequencies of the first clock
signal LC1 and the second clock signal LC2 are lower than
that of an (N) level clock signal CK(N). A process of charging
the first circuit point P(N) by the first clock signal LC1 and a
process of charging the second circuit point K(N) by the
second clock signal LC2 are performed alternatingly.

[0113] Practically, the pull-up circuit 200 comprises a six-
teenth TFT T21. A gate of the sixteenth TFT T21 1s connected
with the gate signal point Q(N), a drain of the sixteenth TFT
T21 is connected with the (N) level clock signal CK(N), and
a source of the sixteenth TFT T21 is connected with the (N)th
level scanning line G(IN).

[0114] The pull-down circuit 400 comprises a seventeenth
TFT T41. A gate of the seventeenth TFT T41 is connected
with the start signal ST(N+1) of an (N+1)th level shift regis-
ter, a drain of the seventeenth TEFT T41 is connected with the
gate signal point Q(N), and a source of the seventeenth TFT
T41 is connected with the second direct-current voltage
VSS2.

[0115] The down transfer circuit 300 comprises an eigh-
teenth TFT T22. A gate of the eighteenth TFT T22 is con-
nected with the gate signal point Q(N), a drain of the eigh-
teenth TFT T22 is connected with the (N) level clock signal
CK(N), and a source of the eighteenth TFT T22 is connected
with the start signal ST(N) of an (N)th level shift register.
[0116] The pull-up control circuit 100 comprises an nine-
teenth TFT T11. A gate of the nineteenth TFT T11 is con-
nected with the start signal ST(N-1) of an (N-1)th level shift
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register, a drain of the nineteenth TFT T11 is connected with
a constant voltage VDD, and a source of the nineteenth TFT
T11 is connected with the gate signal point Q(N).

[0117] Inthe first embodiment, by replacing scanning line
G(N) with constant voltage VDD to accomplish the function
of down transfer, and a down transfer module being addition-
ally disposed to match the constant voltage, the purpose of a
transfer of sequential signals is achieved. Since the scanning
line G(N) is only responsible for driving a scanning line, the
loading of scanning line G(N) and the risk which comes with
wiring are decreased, a capacity of charge of the gate signal
point Q(N) during operation is reinforced, and a potential of
the gate signal point Q(N) is reinforced by adjusting the
potential of VDD.

[0118] FIG. 3 shows waveforms of the critical nodes of the
GOA circuit during actual operation of FIG. 2. XCK indicates
an clock signal adjacent to the (N)th level shift register unit, in
other words, XCK indicates an (N+1)th level clock signal
(CK(N+1).

[0119] Duty ratios of the (N)th level clock signal CK(N)
and the (N+1)th level clock signal (CK(N+1) must be lower
than 50 percent in order to make a wave shape of the gate
signal point Q(N) be convex; the sixteenth TFT T21 is used to
pull down the (N)th level scanning line G(N).

[0120] Theconstant voltage VDD is set at high potential the
same as the clock signal CK, XCK. A storing capacity of the
gate signal point Q(N) could be raised by raising the potential
of the constant voltage VDD adequately.

[0121] Thefirst direct-current voltage VSS1 and the second
direct-current voltage VSS2 both are set at constant-negative
potential in order to supply low potentials of a driving circuit.
Generally, the first direct-current voltage VSS1 is lower than
the second direct-current voltage VSS2.

[0122] FIG. 4 is a circuit diagram of a GOA circuit of a
second embodiment of the present invention. In the second
embodiment, the constant voltage VDD of the first embodi-
ment is replaced by a forward voltage VF, the source of the
seventeenth TFT T41 is connected with a backward voltage
VR. In the second embodiment, forward-scanning operation
and backward-scanning operation are accomplished by the
forward voltage VF and the backward voltage VR.

[0123] While the forward voltage VF is at high potential
and the backward voltage VR is at low potential, the circuit
proceeds with the forward-scanning operation. The pull-up
control circuit 100 still performs the function of the pull-up
control circuit 100, the pull-down circuit 400 also still per-
forms the function of the pull-down circuit 400 to lower the
potential of the gate signal point Q(N). The operation theory
is similar to the first embodiment.

[0124] While the forward voltage VF is at low potential and
the backward voltage VR is at high potential, the circuit
proceeds with the backward-scanning operation. The pull-
down circuit 400 performs the function of the pull-up control
circuit 100, the pull-up control circuit 100 performs the func-
tion of the pull-down circuit 400 to lower the potential of the
gate signal point Q(N); in other words, during the backward-
scanning operation, the pull-up control circuit 100 and the
pull-down circuit 400 perform different functions from those
in the forward-scanning operation.

[0125] As stated above, by controlling the forward voltage
VF and the backward voltage VR, the forward-scanning
operation and the backward-scanning operation of the circuit
are accomplished.
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[0126] FIG. 5 shows waveforms of the key nodes of the
GOA circuit during forward-scanning operation of FIG. 4.
During the forward-scanning operation, the forward voltage
VF is at high potential and the backward voltage VR is at low
potential, the other signals are the same as in the first embodi-
ment.

[0127] Duty ratios of the (N)th level clock signal CK(N)
and the (N+1)th level clock signal CK(N+1) must be lower
than 50 percent in order to make a waveform of the gate signal
point Q(N) be convex, the sixteenth TFT T21 is used to pull
down the (N)th level scanning line G(N).

[0128] The potential of the gate signal point Q(N) is pro-
ceeded a first stage raise by the start signal ST(N-1) of an
(N=-1)th level shift register.

[0129] FIG. 6isapulse diagram of the key node ofthe GOA
circuit during backward-scanning operation of FIG. 4. Dur-
ing the backward-scanning operation, the forward voltage VF
is at low potential and the backward voltage VR is at high
potential. The other signals are the same as the first embodi-
ment.

[0130] Duty ratios of the (N)th level clock signal CK(N)
and the (N+1)th level clock signal CK(N+1) must be lower
than 50 percent in order to make a wave shape of the gate
signal point Q(N) be convex, the sixteenth TFT T21 is used to
pull down the (N)th level scanning line G(N).

[0131] The potential of the gate signal point Q(N) is pro-
ceeded a first stage raise by the start signal ST(N+1) of an
(N+1)th level shift register.

[0132] By using the voltages VF, VR to accomplish the
forward-scanning and backward-scanning operations, the
function of forward-scanning and backward-scanning of the
GOA circuit is achieved.

[0133] 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, comprising:

a plurality of cascaded shift register units, an (N)th level
shift register unit being controlled to charge an (N)th
level scanning line (G(N)) accordingly, the (N)th level
shift register unit includes a pull-up circuit (200), a pull-
down circuit (400), a pull-down sustain circuit (600), a
pull-up control circuit (100), a down transfer circuit
(300), and an bootstrap capacitor (Cb);

the pull-up circuit (200), the pull-down sustain circuit
(600), and the bootstrap capacitor (Cb) being individu-
ally connected with a gate signal point Q(N) and the Nth
level scanning line (G(N));

the pull-up control circuit (100) and the down transfer
circuit (300) being individually connected with the gate
signal point Q(N);

the pull-down circuit (400) being connected with a start
signal (ST(N+1)) of an (N+1)th level shift register;

the pull-up control circuit (100 being connected with a start
signal (ST(N-1)) of an (N-1)th level shift register;

the pull-down sustain circuit (600) comprises:
afirst TFT (Thin film transistor) (T32) comprises a gate

of the first TFT (T32) being connected with a first
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circuit point (P(N)), a drain of the first TFT (T32)
being connected with the (N)th level scanning line
(G(N)), and a source of the first TFT (T32) being
connected with a first direct-current voltage (VSS1);

a second TFT (T42), a gate of the second TFT (T42)
being connected with the first circuit point (P(N)), a
drain of the second TFT (T42) being connected with
the gate signal point (Q(N)), and a source of the sec-
ond TFT (T42) being connected with a second direct-
current voltage (VSS2);

a third TFT (T52), a gate of the third TFT (T52) being
connected with the gate signal point (Q(N)), a drain of
the third TFT (T52) being connected with a source
signal point (S(N)), and a source of the third TFT
(T52) being connected with the first direct-current
voltage (VSS1);

afourth TFT (T51), and a source of the fourth TFT (T51)
being connected with a source signal point (S(N)), a
gate and a drain of the fourth TFT (T51) being con-
nected with a first clock signal (LC1);

a fifth TFT (T53), a gate of the fifth TFT (T53) being
connected with the source signal point (S(N)), a drain
of the fifth TFT (T53) being connected with the first
clocksignal (LC1), and a source of the fifth TFT (T53)
being connected with the first circuit point (P(N));

a sixth TFT (T54), a gate of the sixth TFT (T54) being
connected with a second clock signal (1.C2), a drain of
the sixth TFT (T54) being connected with the first
clock signal (LC1), and a source of the sixth TFT
(T54) being connected with the first circuit point
(PON)):

a seventh TFT (T72), a gate of the seventh TFT (T72)
being connected with the first circuit point (P(N)), a
drain of the seventh TFT (T72) being connected with
a start signal (ST(N)) of an (N)th level shift register,
and a source of the seventh TFT (T72) being con-
nected with the second direct-current voltage (VSS2);

an eighth TFT (T33), a gate of the eighth TFT (T33)
being connected with a second circuit point (K(N)), a
drain of the eighth TFT (T33) being connected with
the (N)th level scanning line (G(N)), and a source of
the eighth TFT (T33) being connected with the first
direct-current voltage (VSS1);

aninth TFT (T43), a gate of the ninth TFT (T43) being
connected with the second circuit point (K(N)), a
drain of the ninth TFT (T43) being connected with the
gate signal point (Q(N)), and asource of the ninth TFT
(T43) being connected with the second direct-current
voltage (VSS2);

a tenth TFT (T62), a gate of the tenth TFT (T62) being
connected with the gate signal point (Q(N)), a drain of
the tenth TFT (T62) being connected with a drain
signal point (T(N)), and a source of the tenth TFT
(T62) being connected with the first direct-current
voltage (VSS1);

an eleventh TFT (T61), and a source of the eleventh TFT
(T61) being connected with the drain signal point
(T(N)), a gate and a drain of the eleventh TFT (T61)
being connected with the second clock signal (LC2);

a twelfth TFT (T63), a gate of the twelfth TFT (T63)
being connected with the drain signal point (T(N)), a
drain of the twelfth TFT (T63) being connected with
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the second clock signal (LC2), and a source of the
twelfth TFT (T63) being connected with the second
circuit point (K(N));

a thirteenth TFT (T64), a gate of the thirteenth TFT
(T64) being connected with the first clock signal
(LC1), adrain of the thirteenth TFT (T64) being con-
nected with the second clock signal (LC2), and a
source of the thirteenth TFT (T64) being connected
with the second circuit point (K(N));

a fourteenth TFT (T73), a gate of the fourteenth TFT
(T73) being connected with the second circuit point
(K(N)), a drain of the fourteenth TFT (T73) being
connected with the start signal (ST(N)) of an (N)th
level shift register, and a source of the fourteenth TFT
(T73) being connected with the second direct-current
voltage (VSS2); and

a fifteenth TFT (T55), a gate of the fifteenth TFT (T55)
being connected with the gate signal point (Q(N)), a
drain of the fifteenth TFT (T55) being connected with
the first circuit point (P(N)), and a source of the fif-
teenth TFT (T55) being connected with the second
cireuit point (K(N));

while in operation, frequencies of the first clock signal
(LC1) and the second clock signal (L.C2) are lower than
that of an (N) level clock signal (CK(N)), a process of
charging the first circuit point (P(N)) by the first clock
signal (LC1) and a process of charging the second circuit
point (K(N)) by the second clock signal (L.C2) are per-
formed alternatingly, wherein the pull-up circuit (200)
comprises a sixteenth TFT (T21), a gate of the sixteenth
TFT (T21) being connected with the gate signal point
(Q(N)), a drain of the sixteenth TFT (T21) being con-
nected with the (N) level clock signal (CK(N)), and a
source of the sixteenth TFT (T21) being connected with
the (N)th level scanning line (G(N)).

2. The GOA circuit applied to a liquid crystal display
according to claim 1, wherein the pull-down circuit (400)
comprises:

a seventeenth TFT (T41), a gate of the seventeenth TFT
(T41) being connected with the start signal (ST(N+1)) of
an (N+1)th level shift register, a drain of the seventeenth
TFT (T41) being connected with the gate signal point
Q(N), and a source of the seventeenth TFT (T41) being
connected with the second direct-current voltage
(VSS2).

3. The GOA circuit applied to a liquid crystal display
according to claim 1, wherein the down transfer circuit (300)
comprises:

an eighteenth TFT (T22), a gate of the eighteenth TFT
(T22) being connected with the gate signal point Q(N),
a drain of the eighteenth TFT (T22) being connected
with the (N) level clock signal (CK(N)), and a source of
the eighteenth TFT (T22) being connected with the start
signal (ST(N)) of an (N)th level shift register.

4. The GOA circuit applied to a liquid crystal display
according to claim 1, wherein the pull-up control circuit (100)
comprises:

an nineteenth TFT (T11), a gate of the nineteenth TFT
(T11) being connected with the start signal (ST(N-1)) of
an (N-1)th level shift register, a drain of the nineteenth
TFT (T11) being connected with a constant voltage
(VDD), and a source of the nineteenth TFT (T11) being
connected with the gate signal point Q(N).
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5. The GOA circuit applied to a liquid crystal display
according to claim 1, wherein the pull-up control circuit (100)
comprises:

an nineteenth TFT (T11), a gate of the nineteenth TFT
(T11) being connected with the start signal (ST(N=-1)) of
an (N-1)th level shift register, a drain of the nineteenth
TFT (T11) being connected with a forward voltage
(VF), and a source of the nineteenth TFT (T11) being
connected with the gate signal point Q(N).

6. The GOA circuit applied to a liquid crystal display
according to claim 5, wherein the pull-down circuit (400)
comprises:

a seventeenth TFT (T41), a gate of the seventeenth TFT
(T41)being connected with the start signal (ST(N+1)) of
an (N+1)th level shift register, a drain of the seventeenth
TFT (T41) being connected with the gate signal point
Q(N), and a source of the seventeenth TFT (T41) being
connected with a backward voltage (VR).

7. The GOA circuit applied to a liquid crystal display
according to claim 1, wherein a duty ration of the (N) level
clock signal (CK(N)) is less than 50 percent.

8. The GOA circuit applied to a liquid crystal display
according to claim 1, wherein the second direct-current volt-
age (VSS2) is less than the first direct-current voltage
(VSS1).

9. A GOA circuit applied to a liquid crystal display, com-
prising:

a plurality of cascaded shift register units, an (N)th level
shift register unit being controlled to charge an (N)th
level scanning line (G{N)) accordingly, the (N)th level
shift register unit includes a pull-up circuit (200), a pull-
down circuit (400), a pull-down sustain circuit (600), a
pull-up control circuit (100), a down transfer circuit
(300), and an bootstrap capacitor (Ch);

the pull-up circuit (200), the pull-down sustain circuit
(600), and the bootstrap capacitor (Cb) being individu-
ally connected with a gate signal point Q(N) and the Nth
level scanning line (G(N));

the pull-up control circuit (100) and the down transfer
circuit (300) being individually connected with the gate
signal point Q(N);

the pull-down circuit (400) being connected with a start
signal (ST(N+1)) of an (N+1)th level shift register;

the pull-up control circuit 100 being connected with a start
signal (ST(N-1)) of an (N-1)th level shift register;

the pull-down sustain circuit (600) comprises:

a first TFT (Thin film transistor) (T32), a gate of the first
TFT (T32) being connected with a first circuit point
(P(N)), a drain of the first TFT (T32) being connected
with the (N)th level scanning line (G(N)), and a source
of the first TFT (T32) being connected with a first
direct-current voltage (VSS1);

a second TFT (T42), a gate of the second TFT (T42)
being connected with the first circuit point (P(N)), a
drain of the second TFT (T42) being connected with
the gate signal point (Q(N)), and a source of the sec-
ond TFT (T42) being connected with a second direct-
current voltage (VSS2);

a third TFT (T52), a gate of the third TFT (T52) being
connected with the gate signal point (Q(N)), a drain of
the third TFT (T52) being connected with a source
signal point (S(N)), and a source of the third TFT
(T52) being connected with the first direct-current
voltage (VSS1),
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afourth TFT (T51), and a source of the fourth TFT (T51)
being connected with a source signal point (S(N)), a
gate and a drain of the fourth TFT (T51) being con-
nected with a first clock signal (LC1);

a fifth TFT (T53), a gate of the fifth TFT (T53) being
connected with the source signal point (S(N)), a drain
of the fifth TFT (T53) being connected with the first
clocksignal (.C1), and a source of the fifth TFT (T53)
being connected with the first circuit point (P(N));

a sixth TFT (T54), a gate of the sixth TFT (T54) being
connected with a second clock signal (LC2), adrain of
the sixth TFT (T54) being connected with the first
clock signal (LC1), and a source of the sixth TFT
(T54) being connected with the first circuit point
(PON)):

a seventh TFT (T72), a gate of the seventh TFT (T72)
being connected with the first circuit point (P(N)), a
drain of the seventh TFT (T72) being connected with
a start signal (ST(N)) of an (N)th level shift register,
and a source of the seventh TFT (T72) being con-
nected with the second direct-current voltage (VSS2);

an eighth TFT (T33), a gate of the eighth TFT (T33)
being connected with a second circuit point (K(N)), a
drain of the eighth TFT (T33) being connected with
the (N)th level scanning line (G(N)), and a source of
the eighth TFT (T33) being connected with the first
direct-current voltage (VSS1);

aninth TFT (T43), a gate of the ninth TFT (T43) being
connected with the second circuit point (K(N)), a
drain of the ninth TFT (T43) being connected with the
gate signal point (Q(N)), and asource of the ninth TFT
(T43) being connected with the second direct-current
voltage (VSS2);

atenth TFT (T62), a gate of the tenth TFT (T62) being
connected with the gate signal point (Q(N)), a drain of
the tenth TFT (T62) being connected with a drain
signal point (T(N)), and a source of the tenth TFT
(T62) being connected with the first direct-current
voltage (VSS1),

an eleventh TFT (T61), and a source of the eleventh TFT
(T61) being connected with the drain signal point
(T(N)), a gate and a drain of the eleventh TFT (T61)
being connected with the second clock signal (LC2);

a twelfth TFT (T63), a gate of the twelfth TFT (T63)
being connected with the drain signal point (T(N)), a
drain of the twelfth TFT (T63) being connected with
the second clock signal (LC2), and a source of the
twelfth TFT (T63) being connected with the second
circuit point (K(N));

a thirteenth TFT (T64), a gate of the thirteenth TFT
(T64) being connected with the first clock signal
(LC1), adrain of the thirteenth TFT (T64) being con-
nected with the second clock signal (LC2), and a
source of the thirteenth TFT (T64) being connected
with the second circuit point (K(N));

a fourteenth TFT (T73), a gate of the fourteenth TFT
(T73) being connected with the second circuit point
(K(N)), a drain of the fourteenth TFT (T73) being
connected with the start signal (ST(N)) of an (N)th
level shift register, and a source of the fourteenth TFT
(T73) being connected with the second direct-current
voltage (VSS2); and

a fifteenth TFT (T55), a gate of the fifteenth TFT (T55)
being connected with the gate signal point (Q(N)), a
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drain of the fifteenth TFT (T55) being connected with
the first circuit point (P(N)), and a source of the fif-
teenth TFT (T55) being connected with the second
circuit point (K(N));

while in operation, frequencies of the first clock signal
(LC1) and the second clock signal (L.C2) are lower than
that of an (N) level clock signal (CK(N)), a process of
charging the first circuit point (P(N)) by the first clock
signal (LC1) and a process of charging the second circuit
point (K(N)) by the second clock signal (LC2) are per-
formed alternatingly.

10. The GOA circuit applied to a liquid crystal display
according to claim 9, wherein the pull-up circuit (200) com-
prises:

a sixteenth TFT (T21), a gate of the sixteenth TFT (T21)
being connected with the gate signal point (Q(N)), a
drain of the sixteenth TFT (T21) being connected with
the (N) level clock signal (CK(N)), and a source of the
sixteenth TFT (T21) being connected with the (N)th
level scanning line (G(N)).

11. The GOA circuit applied to a liquid crystal display
according to claim 9, wherein the pull-down circuit (400)
comprises:

a seventeenth TFT (T41), a gate of the seventeenth TFT
(T41)being connected with the start signal (ST(N+1)) of
an (N+1)th level shift register, a drain of the seventeenth
TFT (T41) being connected with the gate signal point
Q(N), and a source of the seventeenth TFT (T41) being
connected with the second direct-current voltage
(VSS2).

12. The GOA circuit applied to a liquid crystal display
according to claim 9, wherein the down transfer circuit (300)
comprises:

an eighteenth TFT (T22), a gate of the eighteenth TFT
(T22) being connected with the gate signal point Q(N),
a drain of the eighteenth TFT (T22) being connected
with the (N) level clock signal (CK(N)), and a source of
the eighteenth TFT (T22) being connected with the start
signal (ST(N)) of an (N)th level shift register.

13. The GOA circuit applied to a liquid crystal display
according to claim 9, wherein the pull-up control circuit (100)
comprises:

an nineteenth TFT (T11), a gate of the nineteenth TFT
(T11) being connected with the start signal (ST(N-1)) of
an (N-1)th level shift register, a drain of the nineteenth
TFT (T11) being connected with a constant voltage
(VDD), and a source of the nineteenth TFT (T11) being
connected with the gate signal point Q(N).

14. The GOA circuit applied to a liquid crystal display
according to claim 9, wherein the pull-up control circuit (100)
comprises:

an nineteenth TFT (T11), a gate of the nineteenth TFT
(T11) being connected with the start signal (ST(N=-1)) of
an (N-1)th level shift register, a drain of the nineteenth
TFT (T11) being connected with a forward voltage
(VF), and a source of the nineteenth TFT (T11) being
connected with the gate signal point Q(N).

15. The GOA circuit applied to a liquid crystal display
according to claim 14, wherein the pull-down circuit (400)
comptises:

a seventeenth TFT (T41), a gate of the seventeenth TFT
(T41) being connected with the start signal (ST(N+1)) of
an (N+1)th level shift register, a drain of the seventeenth
TFT (T41) being connected with the gate signal point



US 2016/0140922 Al

Q(N), and a source of the seventeenth TFT (T41) being
connected with a backward voltage (VR).

16. The GOA circuit applied to a liquid crystal display
according to claim 9, wherein a duty ration of the (N) level
clock signal (CK(N)) is less than 50 percent.

17. The GOA circuit applied to a liquid crystal display
according to claim 9, wherein the second direct-current volt-
age (VSS2) is less than the first direct-current voltage
(VSS1).

18. A display device, wherein the display device comprises
the GOA circuit applied to a liquid crystal display mentioned
in claim 1.
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