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(57) ABSTRACT

The invention provides a GOA circuit and OLED display
device. The GOA circuit comprises a plurality of cascaded
GOA units, with each GOA unit comprising: a scan signal
output module and an emitting signal output module elec-
trically connected to the scan signal output module; during
a frame period, the scan signal output module is capable of
outputting a scanning signal including at least two low
potential pulses within a frame time, and the light emitting
signal output module can output a valid emitting signal
according to the scan signal outputted by the scan signal
output module. Thus, the GOA circuit for scan signal and the
GOA circuit for emitting signal in the conventional design
are integrated into a GOA circuit, which can reduce the
number of TFTs and capacitors, simplify the circuit struc-
ture, and facilitate narrow-border display.
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GOA CIRCUIT AND OLED DISPLAY DEVICE
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to the field of display
techniques, and in particular to a gate driver on array (GOA)
circuit and an light-emitting diode (OLED) display device.

2. The Related Arts

[0002] The organic light-emitting diode (OLED) display
device provides the advantages of self-luminous, low driv-
ing voltage, high luminous efficiency, short response time,
sharpness and contrast, nearly 180° viewing angle, wide
temperature range, flexibility, ability to achieve flexible
display and large-area full-color display, and many other
advantages, and is recognized by the industry as the most
promising display device.

[0003] The OLED display device generally comprises a
substrate, an anode disposed on the substrate, a hole injec-
tion layer (HIL) disposed on the anode, a hole transport layer
(HTL) disposed on the hole injection layer, a light-emitting
layer disposed on the hole transport layer, an electron
transport layer (ETL) on the light-emitting layer, an electron
injection layer (EIL) disposed on the electron transport
layer, and a cathode disposed on the electron injection layer.
The light-emitting principle of OLED display devices is as
follows: the semiconductor material and organic light-emit-
ting material are driven by the electric field driven to cause
light emission through carrier injection and recombination.
Specifically, the OLED display device usually adopts an
indium tin oxide (ITO) pixel electrode and a metal electrode
as an anode and a cathode, respectively. Under a certain
voltage, electrons and holes are injected from the cathode
and the anode into the electron transport layer and the hole
transport layers respectively, the electrons and holes respec-
tively migrate through the electron transport layer and the
hole transport layer to the light-emitting layer and meet in
the light-emitting layer to form excitons and excite the
light-emitting molecules that emit visible light through
radiation relaxation.

[0004] The gate driver on array (GOA) technology, i.e.,
the array substrate row driving technology, can use the array
process of the LCD panel to manufacture the driver circuit
of the horizontal scan lines on the substrate at area surround-
ing the active area to replace the external IC for driving the
horizontal scan lines. The GOA technology can reduce the
bonding process for external IC and has the opportunity to
enhance yield rate and reduce production cost, as well as
make the LCD panel more suitable for the production of
narrow border display products.

[0005] For the OLED display device, a driving thin film
transistor (TFT) for driving the OLED is provided in the
pixel driving circuit. During the use, due to the aging of the
OLED and the threshold voltage drift of the driving TFT, the
display quality of the OLED display device is degraded.
Therefore, the threshold voltage of the driving TFT needs to
be compensated during the use of the OLED display device.
In order to control the OLED device driving circuit, in
addition to the general scan (SCAN) signal to a scan line,
more control signals, such as, emitting (EM) signal, are
needed. In the traditional mode, the EM GOA circuit and the
SCAN GOA circuit are respectively disposed to generate the
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EM signal and the SCAN signal, resulting in the complex
circuit, large number of thin film transistors and capacitors,
which is not conducive to the realization of narrow borders.

SUMMARY OF THE INVENTION

[0006] The object of the present invention is to provide a
GOA circuit, able to output SCAN signal and EM signal,
with simple circuit structure, and able to facilitate produc-
tion cost reduction and achieving narrow border design.
[0007] Another object of the present invention is to pro-
vide an OLED display device, having a GOA circuit able to
output SCAN signal and EM signal, with simple circuit
structure, and able to facilitate production cost reduction and
achieving narrow border design.

[0008] To achieve the above object, the present invention
provides a GOA circuit, which comprises a plurality of
cascaded GOA units, with each GOA unit comprising: a scan
signal output module and an emitting signal output module
electrically connected to the scan signal output module;
[0009] for a positive integer n, except the first GOA unit,
in the n-th GOA unit:

[0010] the scan signal output module, receiving an m-th
clock signal, an (m+1)-th clock signal, and a scan signal of
the (n-1)-th GOA unit, for outputting a scan signal of n-th
GOA unit to sub-pixels of n-th row and the emitting signal
output module of the n-th GOA unit according to the m-th
clock signal under the control of the scan signal of the
(n-1)-th GOA unit;

[0011] the emitting signal output module, receiving the
scan signal outputted by the scan signal output module of the
n-th GOA unit, for outputting an emitting signal of the n-th
GOA unit to the sub-pixels of n-th row;

[0012] during a frame period, the scan signal of each GOA
unit coniprising at least two low voltage pulses, the emitting
signal of each GOA unit having a duration of outputting high
voltage longer than twice the pulse cycle of the m-th clock
signal, and the m-th clock signal and the (m+1)-th clock
signal having opposite phases.

[0013] According to a preferred embodiment of the pres-
ent invention, the scan signal output module comprises: a
first thin film transistor (TFT), a second TFT, a third TFT, a
fourth TFT, a fifth TFT, a sixth TFT, a seventh TFT, an
eighth TFT, a ninth TFT, a tenth TFT, an eleventh TFT, a
twelfth TFT, a first capacitor, a second capacitor, a third
capacitor, and a fourth capacitor;

[0014] the first TFT having a gate receiving a constant low
voltage, a source electrically connected to a drain of the
second TFT, and a drain electrically connected to a first node
of the n-th GOA unit;

[0015] the second TFT having a gate and a source, both
receiving the scan signal of the (n-1)-th GOA unit;

[0016] the third TFT having a gate receiving the constant
low voltage, a source electrically connected to the source of
the second TFT, and a drain electrically connected to a gate
of the fifth TFT;

[0017] the fourth TFT having a gate receiving the constant
low voltage, a source electrically connected to the first node
of the n-th GOA unit, and a drain electrically connected to
a source of the sixth TFT;

[0018] the fifth TFT having a source electrically connected
to a second node of the n-th GOA unit, and a drain receiving
a constant high voltage;
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[0019] the sixth TFT having a gate electrically connected
to the second node of the n-th GOA unit, and a drain
receiving a constant high voltage;

[0020] the seventh TFT having a gate electrically con-
nected to the drain of the third TFT, a source electrically
connected to a drain of the eighth TFT, and a drain receiving
the constant high voltage;

[0021] the eighth TFT having a gate and a source, both
receiving the m-th clock signal,

[0022] the ninth TFT having a gate receiving the (m+1)-th
clock signal, a source electrically connected to a drain of the
tenth TFT, and a drain electrically connected to the second
node of the n-th GOA unit;

[0023] the tenth TFT having a gate electrically connected
to the drain of the eighth TFT, and a source receiving the
(m+1)-th clock signal;

[0024] the eleventh TFT having a gate electrically con-
nected to the second node of the GOA unit, a source
electrically connected to a drain of the twelfth TFT, and a
drain receiving the constant high voltage;

[0025] the twelfth TFT having a gate electrically con-
nected to the first node of the GOA unit, a source receiving
the m-th clock signal, and a drain outputting the scan signal
of the n-th GOA unit;

[0026] the first capacitor having a first end electrically
connected to the source of the sixth TFT, and a second end
receiving the constant high voltage;

[0027] the second capacitor having a first end electrically
connected to the first node of the GOA unit, and a second
end electrically connected to the drain of the twelfth TFT,;
[0028] the third capacitor having a first end electrically
connected to the second node of the GOA unit, and a second
end receiving the constant high voltage;

[0029] the fourth capacitor having a first end electrically
connected to the drain of the eighth TFT, and a second end
receiving the constant high voltage.

[0030] According to a preferred embodiment of the pres-
ent invention, the emitting signal output module comprises:
a thirteenth TFT, a fourteenth TFT, a fifteenth TFT, a
sixteenth TFT, and a fifth capacitor;

[0031] the thirteenth TFT having a gate receiving the scan
signal of the n-th GOA unit, a source receiving the constant
high voltage, and a drain electrically connected to a source
of the fourteenth TFT;

[0032] the fourteenth TFT having a gate receiving the
emitting signal of the n-th GOA unit, and a drain receiving
the constant low voltage;

[0033] the fifteenth TFT having a gate receiving the emit-
ting signal of the n-th GOA unit, a source receiving the
constant high voltage, and a drain outputting the emitting
signal of the n-th GOA unit;

[0034] the sixteenth TFT having a gate electrically con-
nected to the drain of the thirteen TFT, a source electrically
connected to the drain of the fifteenth TFT, and a drain
receiving the constant low voltage;

[0035] the fifth capacitor having a first end electrically
connected to the drain of the thirteenth TFT, and a second
end receiving the m-th clock signal.

[0036] According to a preferred embodiment of the pres-
ent invention, the GOA circuit comprises two clock signals;
a first clock signal and a second clock signal; when the m-th
clock signal is the second clock signal, the (m+1)-th clock
signal is the first clock signal.
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[0037] According to a preferred embodiment of the pres-
ent invention, in the first GOA unit, both the gate and the
source of the second TFT receive a circuit start signal.
[0038] According to a preferred embodiment of the pres-
ent invention, the first TFT, the second TFT, the third TFT,
the fourth TFT, the fifth TFT, the sixth TFT, the seventh TFT,
the eighth TFT, the ninth TFT, the tenth TFT, the eleventh
TFT, and the twelfth TFT are all P-type TFTs.

[0039] According to a preferred embodiment of the pres-
ent invention, the thirteenth TFT, the fourteenth TFT, the
fifteenth TFT, and the sixteenth TFT are all P-type TFTs.
[0040] The present invention further provides an OLED
display device, which comprises the aforementioned GOA
circuit.

[0041] According to a preferred embodiment of the pres-
ent invention, the OLED display device is a flexible OLED
display device.

[0042] The present invention also provides a GOA circuit,
which comprises a plurality of cascaded GOA units, with
each GOA unit comprising: a scan signal output module and
an emitting signal output module electrically connected to
the scan signal output module;

[0043] for a positive integer n, except the first GOA unit,
in the n-th GOA unit:

[0044] the scan signal output module, receiving an m-th
clock signal, an (m+1)-th clock signal, and a scan signal of
the (n-1)-th GOA unit, for outputting a scan signal of n-th
GOA unit to sub-pixels of n-th row and the emitting signal
output module of the n-th GOA unit according to the m-th
clock signal under the control of the scan signal of the
(n-1)-th GOA unit;

[0045] the emitting signal output module, receiving the
scan signal outputted by the scan signal output module of the
n-th GOA unit, for outputting an emitting signal of the n-th
GOA unit to the sub-pixels of n-th row;

[0046] during a frame period, the scan signal of each GOA
unit conprising at least two low voltage pulses, the emitting
signal of each GOA unit having a duration of outputting high
voltage longer than twice the pulse cycle of the m-th clock
signal, and the m-th clock signal and the (m+1)-th clock
signal having opposite phases.

[0047] wherein the scan signal output module comprising:
a first thin film transistor (TFT), a second TFT, a third TFT,
a fourth TFT, a fifth TFT, a sixth TFT, a seventh TFT, an
eighth TFT, a ninth TFT, a tenth TFT, an eleventh TFT, a
twelfth TFT, a first capacitor, a second capacitor, a third
capacitor, and a fourth capacitor;

[0048] the first TFT having a gate receiving a constant low
voltage, a source electrically connected to a drain of the
second TFT, and a drain electrically connected to a first node
of the n-th GOA unit;

[0049] the second TFT having a gate and a source, both
receiving the scan signal of the (n-1)-th GOA unit;

[0050] the third TFT having a gate receiving the constant
low voltage, a source electrically connected to the source of
the second TFT, and a drain electrically connected to a gate
of the fifth TFT;

[0051] the fourth TFT having a gate receiving the constant
low voltage, a source electrically connected to the first node
of the n-th GOA unit, and a drain electrically connected to
a source of the sixth TFT;

[0052] the fifth TFT having a source electrically connected
to a second node of the n-th GOA unit, and a drain receiving
a constant high voltage;
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[0053] the sixth TFT having a gate electrically connected
to the second node of the n-th GOA unit, and a drain
receiving a constant high voltage;

[0054] the seventh TFT having a gate electrically con-
nected to the drain of the third TFT, a source electrically
connected to a drain of the eighth TFT, and a drain receiving
the constant high voltage;

[0055] the eighth TFT having a gate and a source, both
receiving the m-th clock signal,

[0056] the ninth TFT having a gate receiving the (m+1)-th
clock signal, a source electrically connected to a drain of the
tenth TFT, and a drain electrically connected to the second
node of the n-th GOA unit;

[0057] the tenth TFT having a gate electrically connected
to the drain of the eighth TFT, and a source receiving the
(m+1)-th clock signal;

[0058] the eleventh TFT having a gate electrically con-
nected to the second node of the GOA unit, a source
electrically connected to a drain of the twelfth TFT, and a
drain receiving the constant high voltage;

[0059] the twelfth TFT having a gate electrically con-
nected to the first node of the GOA unit, a source receiving
the m-th clock signal, and a drain outputting the scan signal
of the n-th GOA unit;

[0060] the first capacitor having a first end electrically
connected to the source of the sixth TFT, and a second end
receiving the constant high voltage;

[0061] the second capacitor having a first end electrically
connected to the first node of the GOA unit, and a second
end electrically connected to the drain of the twelfth TFT;
[0062] the third capacitor having a first end electrically
connected to the second node of the GOA unit, and a second
end receiving the constant high voltage;

[0063] the fourth capacitor having a first end electrically
connected to the drain of the eighth TFT, and a second end
receiving the constant high voltage;

[0064] wherein the emitting signal output module com-
prising: a thirteenth TFT, a fourteenth TFT, a fifteenth TFT,
a sixteenth TFT, and a fifth capacitor;

[0065] the thirteenth TFT having a gate receiving the scan
signal of the n-th GOA unit, a source receiving the constant
high voltage, and a drain electrically connected to a source
of the fourteenth TFT;

[0066] the fourteenth TFT having a gate receiving the
emitting signal of the n-th GOA unit, and a drain receiving
the constant low voltage;

[0067] the fifteenth TFT having a gate receiving the emit-
ting signal of the n-th GOA unit, a source receiving the
constant high voltage, and a drain outputting the emitting
signal of the n-th GOA unit;

[0068] the sixteenth TFT having a gate electrically con-
nected to the drain of the thirteen TFT, a source electrically
connected to the drain of the fifteenth TFT, and a drain
receiving the constant low voltage;

[0069] the fifth capacitor having a first end electrically
connected to the drain of the thirteenth TFT, and a second
end receiving the m-th clock signal,

[0070] comprising two clock signals; a first clock signal
and a second clock signal; when the m-th clock signal being
the second clock signal, the (m+1)-th clock signal being the
first clock signal;

[0071] wherein in the first GOA unit, both the gate and the
source of the second TFT receiving a circuit start signal.
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[0072] The present invention provides the following
advantages. The present invention provides a GOA circuit,
comprising: a plurality of cascaded GOA units, each GOA
unit coniprising a scan signal output module and an emitting
signal output module electrically connected to the scan
signal output module; during a frame period. the scan signal
output module is capable of outputting a scanning signal
including at least two low potential pulses within a frame
time, and the light emitting signal output module can output
a valid emitting signal according to the scan signal outputted
by the scan signal output module. Thus, the GOA circuit for
scan signal and the GOA circuit for emitting signal in the
conventional design are integrated into a GOA circuit, which
can reduce the number of TFTs and capacitors, simplify the
circuit structure, and facilitate narrow-border display. The
present invention also provides an OLED display device,
with a GOA circuit capable of outputting a scan signal and
an emitting signal at the same time, and the circuit structure
is simple and is conducive to the realization of a narrow-
border display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0073] To make the technical solution of the embodiments
according to the present invention, a brief description of the
drawings that are necessary for the illustration of the
embodiments will be given as follows. Apparently, the
drawings described below show only example embodiments
of the present invention and for those having ordinary skills
in the art, other drawings may be easily obtained from these
drawings without paying any creative effort. In the draw-
ings:

[0074] FIG. 1 is a schematic view showing an n-th GOA
unit of the GOA circuit provided by the embodiment of the
present invention;

[0075] FIG. 2 is a schematic view showing a timing
sequence of the GOA circuit provided by the embodiment of
the present invention;

[0076] FIG. 3 is a schematic view showing the first GOA
unit of the GOA circuit provided by the embodiment of the
present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0077] To further explain the technique means and effect
of the present invention, the following uses preferred
embodiments and drawings for detailed description.

[0078] Referring to FIG. 1, the present invention provides
a GOA circuit, which comprises: a plurality of cascaded
GOA units, with each GOA unit comprising: a scan signal
output module 100 and an emitting signal output module
200 electrically connected to the scan signal output module
100.

[0079] For a positive integer n, except the first GOA unit,
in the n-th GOA unit:

[0080] The scan signal output module 100, receiving an
m-th clock signal CK(m), an (m+1)-th clock signal CK(m+
1), and a scan signal SCAN(n-1) of the (n—1)-th GOA unit,
is for outputting a scan signal SCAN(n) of n-th GOA unit to
sub-pixels of n-th row and the emitting signal output module
200 of the n-th GOA unit according to the m-th clock signal
CK(m) under the control of the scan signal of the (n-1)-th
GOA unit SCAN(n-1);
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[0081] the emitting signal output module 200, receiving
the scan signal SCAN(n) outputted by the scan signal output
module 100 of the n-th GOA unit, is for outputting an
emitting signal EM(n) of the n-th GOA unit to the sub-pixels
of n-th row.

[0082] During a frame period, the scan signal of each
GOA unit comprises at least two low voltage pulses, the
emitting signal of each GOA unit has a duration of output-
ting high voltage longer than twice the pulse cvcle of the
m-th clock signal CK(m), and the m-th clock signal CK(m)
and the (m+1)-th clock signal CK(m+1) have opposite
phases.

[0083] Specifically, the scan signal output module 100
comprises: a first thin film transistor (TFT) M1, a second
TFT M2, a third TFT M3, a fourth TFT M4, a fifth TFT M5,
a sixth TFT M$, a seventh TFT M7, an eighth TFT M8, a
ninth TFT M9, a tenth TFT M10, an eleventh TFT M11, a
twelfth TFT M12, a first capacitor C1, a second capacitor
C2, a third capacitor C3, and a fourth capacitor C4.

[0084] Wherein the first TFT M1 has a gate receiving a
constant low voltage VGL, a source electrically connected to
a drain of the second TFT M2, and a drain electrically
connected to a first node PD(n) of the n-th GOA unit;
[0085] the second TFT M2 has a gate and a source, both
receiving the scan signal SCAN(n-1) of the (n-1)-th GOA
unit;

[0086] the third TFT M3 has a gate receiving the constant
low voltage VGL, a source electrically connected to the scan
signal SCAN(n-1) of the (n-1)-th GOA unit, and a drain
electrically connected to a gate of the fifth TFT M5;
[0087] the fourth TFT M4 has a gate receiving the constant
low voltage VGL, a source electrically connected to the first
node PD(n) of the n-th GOA unit, and a drain electrically
connected to a source of the sixth TFT M6,

[0088] the fifth TFT M5 has a source electrically con-
nected to a second node PU(n) of the n-th GOA unit, and a
drain receiving a constant high voltage VGH;

[0089] the sixth TFT M6 has a gate electrically connected
to the second node PU(n) of the n-th GOA unit, and a drain
receiving a constant high voltage VGH;

[0090] the seventh TFT M7 has a gate electrically con-
nected to the drain of the third TFT M3, a source electrically
connected to a drain of the eighth TFT M8, and a drain
receiving the constant high voltage VGH;

[0091] the eighth TFT M8 has a gate and a source, both
receiving the m-th clock signal CK(m);

[0092] the ninth TFT M9 has a gate receiving the (m+1)-th
clock signal CK(m+1), a source electrically connected to a
drain of the tenth TFT M10, and a drain electrically con-
nected to the second node PU(n) of the n-th GOA unit;
[0093] the tenth TFT M10 a gate electrically connected to
the drain of the eighth TFT M8, and a source receiving the
(m+1)-th clock signal CK(m+1);

[0094] the eleventh TFT M11 has a gate electrically con-
nected to the second node PU(n) of the GOA unit, a source
electrically connected to a drain of the twelfth TFT M12, and
a drain receiving the constant high voltage VGH;

[0095] the twelfth TFT M12 has a gate electrically con-
nected to the first node PD(n) of the GOA unit, a source
receiving the m-th clock signal CK(m), and a drain output-
ting the scan signal SCAN(n) of the n-th GOA unit;
[0096] the first capacitor C1 has a first end electrically
connected to the source of the sixth TFT M6, and a second
end receiving the constant high voltage VGH;:
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[0097] the second capacitor C2 has a first end electrically
connected to the first node PD(n) of the GOA unit, and a
second end electrically connected to the drain of the twelfth
TFT M12;

[0098] the third capacitor C3 has a first end electrically
connected to the second node PU(n) of the GOA unit, and a
second end receiving the constant high voltage VGH;
[0099] the fourth capacitor C4 has a first end electrically
connected to the drain of the eighth TFT M8, and a second
end receiving the constant high voltage VGH.

[0100] Specifically, the emitting signal output module 200
comprises: a thirteenth TFT M13, a fourteenth TFT M14, a
fifteenth TFT M15, a sixteenth TFT M16, and a fifth
capacitor C5.

[0101] Wherein the thirteenth TFT M13 has a gate receiv-
ing the scan signal SCAN(n) of the n-th GOA unit, a source
receiving the constant high voltage VGH, and a drain
electrically connected to a source of the fourteenth TFT
M14;

[0102] the fourteenth TFT M14 has a gate receiving the
emitting signal EM(n) of the n-th GOA unit, and a drain
receiving the constant low voltage VGL;

[0103] the fifteenth TFT M15 has a gate receiving the
emitting signal EM(n) of the n-th GOA unit, a source
receiving the constant high voltage VGH, and a drain
outputting the emitting signal EM(n) of the n-th GOA unit;
[0104] the sixteenth TFT M16 has a gate electrically
connected to the drain of the thirteen TFT M13, a source
electrically connected to the drain of the fifteenth TFT M15,
and a drain receiving the constant low voltage VGL;
[0105] the fifth capacitor C5 has a first end electrically
connected to the drain of the thirteenth TFT M13, and a
second end receiving the m-th clock signal CK(m).

[0106] Specifically, the first TFT M1, the second TFT M2,
the third TFT M3, the fourth TET M4, the fifth TFT M5, the
sixth TFT M6, the seventh TFT M7, the eighth TFT M8, the
ninth TFT M9, the tenth TFT M10, the eleventh TFT M11,
the twelfth TF'T M12, the thirteenth TF'T M13, the fourteenth
TFT M14, the fifteenth TFT M15, and the sixteenth TFT
M16 are all P-type TFTs.

[0107] Specifically, the GOA circuit comprises two clock
signals; a first clock signal CK(1) and a second clock signal
CK(2); and the clock signal CK(1) and the second clock
signal CK(2) have opposite phases. When the m-th clock
signal CK(m) is the first clock signal CK(1), the (m+1)-th
clock signal CK(m+1) is the second clock signal CK(2);
when the m-th clock signal CK(m) is the second clock signal
CK(2), the (m+1)-th clock signal CK(m+1) is the first clock
signal CK(1).

[0108] Furthermore, in two adjacent GOA units, for one
GOA unit, the gate of the eighth TFT M8 is connected to the
first clock signal CK(1), the source of the tenth TFT M10 is
connected to the second clock signal CK(2); and for the
other GOA unit, the gate of the eighth TFT M8 of the cell
is connected to the second clock signal CK(2), and the
source of the tenth TFT M10 is connected to the first clock
signal CK(1). For example, when the gate of the eighth TFT
M8 of the first GOA unit is connected to the first clock signal
CK(1) and the source of the tenth TFT M10 is connected to
the second clock signal CK(2), the gate of the eighth TFT
M8 of the second GOA unit is connected to the second clock
signal CK(2), and the source of the tenth TFT M10 of the
second GOA unit is connected to the first clock signal
CK(1).
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[0109] Specifically, referring to FIG. 2, take the n-th GOA
unit as an example, the operation of the GOA circuit is as
follows:

[0110] The first phase 10: the scan signal SCAN(n-1) of
the (n-1)-th GOA unit is at a low voltage level, the (m+1)-th
clock signal CK(m+1) is at a low voltage level, the m-th
clock signal CK (m) is at a high voltage level, the first TFT
M1, the second TFT M2, the third TFT M3, the fourth TFT
M4 and the ninth TFT M9 are all turned on, the eighth TFT
M8 is turned off, the low voltage of the scan signal SCAN
(n-1) of the (n—-1)-th GOA unit is written into the first node
PD(n) of the n-th GOA unit so that the twelfth TFT M12 is
turned on; the m-th clock signal CK(m) is high, the scan
signal SCAN(n) of the n-th GOA unit is at a high voltage
level, the thirteenth TFT M13 and the fifteenth TFT M15 are
turned off and the emitting signal EM is at a low voltage
level during the previous frame period so that the fourteenth
TFT M14 and the sixteenth TFT M16 are turned on and the
emitting signal EM is maintained at a low voltage level
while the low voltage of the scan signal SCAN(n-1) of the
(n-1)-th GOA unit is also written into the gate of the fifth
TFT M5 and the gate of the seventh TFT M7 so that the fifth
TFT M5 and the seventh TFT M7 are turned on, the voltage
level of the second node PU(n) of the n-th GOA unit is equal
to the constant high voltage VGH, the sixth TFT M6 and the
eleventh TFT M11 are turned off.

[0111] The second phase 20: the scan signal SCAN(n-1)
of the (n-1)-th GOA unit is at a high voltage level, the
(m+1)-th clock signal CK(m+1) is at a high voltage level, the
m-th clock signal CK (m) is at a low voltage level, the first
TFT M1, the third TFT M3, the fourth TFT M4 and eighth
TFT M8 are all turned on, the second TFT M2 and the ninth
TFT M9 are turned off, the first node PD(n) of the n-th GOA
unit is maintained at low voltage level, the twelfth TFT M12
stays turned on; the math clock signal CK(m) is low, the scan
signal SCAN(n) of the n-th GOA unit is at a low voltage
level, coupled by the second capacitor C2, the first node
PD(n) of the n-th GOA unit continues to be pulled down to
keep the twelfth TFT M12 staying turned on, outputting a
low scan signal SCAN(n) of the n-th GOA unit, the thir-
teenth TFT M13 and the fifteenth TFT M15 are turned on
and the emitting signal EM becomes at the level of the
constant high voltage VGH, the fourteenth TFT M14 and the
sixteenth TFT M16 are turned off while the second node
PU(n) of the n-th GOA wunit is maintained at the constant
high voltage VGH, the sixth TFT M6 and the eleventh TFT
M11 are turned off.

[0112] The third phase 30: the scan signal SCAN(n-1) of
the (n-1)-th GOA unit is at a low voltage level, the (m+1)-th
clock signal CK(m+1) is at a low voltage level, the m-th
clock signal CK (m) is at a high voltage level, the first TFT
M1, the second TFT M2, the third TFT M3, the fourth TFT
M4 and the ninth TFT M9 are all turned on, the eighth TFT
M8 is turned off, he first node PD(n) of the n-th GOA unit
is maintained at low voltage level, the twelfth TFT stays
turned on; the m-th clock signal CK(m) is low, the scan
signal SCAN(n) of the n-th GOA unit is at a high voltage
level, the thirteenth TFT M13 and the fifteenth TFT M15 are
turned off, and because the emitting signal EM is at a high
voltage level during the previous phase, the fourteenth TFT
M14 and the sixteenth TFT M16 are turned off and the
emitting signal EM is maintained at a high voltage level
while the second node PU(n) of the n-th GOA unit is
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maintained at the constant high voltage VGH, the sixth TFT
M6 and the eleventh TFT M11 are turned off.

[0113] The fourth phase 40: the scan signal SCAN(n-1) of
the (n-1)-th GOA unit is at a high voltage level, the (m+1)-th
clock signal CK(m+1) is at a high voltage level, the m-th
clock signal CK (m) is at a low voltage level, the first TFT
M1, the third TFT M3, the fourth TFT M4 and eighth TFT
M8 are all turned on, the second TFT M2 and the ninth TFT
M9 are turned off, the first node PD(n) of the n-th GOA unit
is maintained at low voltage level, the twelfth TFT M12
stays turned on; the m-th clock signal CK(m) is low, the scan
signal SCAN(n) of the n-th GOA unit is at a low voltage
level, coupled by the second capacitor C2, the first node
PD(n) of the n-th GOA unit continues to be pulled down and
the low scan signal SCAN(n) of the n-th GOA continue to
output, the thirteenth TFT M13 and the fifteenth TFT M15
are turned on and because the emitting signal EM is high
during the previous phase, the fourteenth TFT M14 and the
sixteenth TFT M16 continue to be turned off and the
emitting signal EM stays at the constant high voltage VGH.
[0114] The fifth phase 50: the scan signal SCAN(n-1) of
the (n-1)-th GOA unit is at a high voltage level, the (m+1)-th
clock signal CK(m+1) is at a low voltage level, the m-th
clock signal CK (m) is at a high voltage level, the first TFT
M1, the third TFT M3, the fourth TFT M4, the ninth TFT
M9, and the tenth TFT M10 are all turned on, the fifth TFT
MS5 and the seventh TFT M7 are turned off, the second node
PU(n) of the n-th GOA unit becomes at a low voltage level,
the sixth TFT M6 and the eleventh TFT M11 are turned on;
the first node PD(n) of the n-th GOA unit rises to a high
voltage level and the twelfth TFT M12 is turned on, the scan
signal SCAN(n) of the n-th GOA becomes high, the thir-
teenth TFT M13 and the fifteenth TFT M15 are turned off
and because the emitting signal EM is high during the
previous phase, the fourteenth TFT M14 and the sixteenth
TFT M16 continue to be turned off and the emitting signal
EM stays at the constant ligh voltage VGH.

[0115] The sixth phase 60: the scan signal SCAN(n-1) of
the (n—1)-th GOA unit is at a high voltage level, the first
node PD(n) of the n-th GOA unit is maintained at a high
voltage level, the second node PU(n) of the n-th GOA unit
is maintained at a low voltage level, the scan signal SCAN
(n) of the n-th GOA is maintained at a high voltage level, the
aforementioned opposite-phased clock signals switch high/
low voltage levels, through the coupling effect, the voltage
level at the gates of the fourteenth TFT M14 and the
sixteenth TFT M16 is gradually lowered and the emitting
signal EM finally becomes at a low voltage level.

[0116] Referto FIG. 3. It should be noted that, because the
first GOA unit has no other GOA units provide the scan
signal. Therefore, in order to enable the first GOA unit to
start working normally, a circuit start signal STV is provided
so that, in the first GOA unit, the gate and the source of the
second TFT M2 are both connected to the circuit start signal
STV. During a frame period, the waveform of the circuit
start signal STV is low in both the first phase 10 and the third
phase 30, and high in the fourth to sixth phases 40, 50, and
60, while the voltage level in the second phase 20 is not
limited, and may be selected as a low or a high voltage level
without affecting the normal implementation of the present
invention. Preferably, in the second phase 20, the circuit
starts Signal STV is low. The scanning of one frame of
image is started by inputting the circuit start signal STV to
the GOA circuit.
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[0117] Based on the aforementioned GOA circuit, the
present invention also provides an OLED display device,
which comprises the above GOA circuit. Preferably, the
OLED display device is a flexible OLED display device.
[0118] In summary, the present invention provides a GOA
circuit, comprising a plurality of cascaded GOA units, with
each GOA unit comprising: a scan signal output module and
an emitting signal output module electrically connected to
the scan signal output module; during a frame period, the
scan signal output module is capable of outputting a scan-
ning signal including at least two low potential pulses within
a frame time, and the light emitting signal output module can
output a valid emitting signal according to the scan signal
outputted by the scan signal output module. Thus, the GOA
circuit for scan signal and the GOA circuit for emitting
signal in the conventional design are integrated into a GOA
circuit, which can reduce the number of TFTs and capaci-
tors, simplify the circuit structure, and facilitate narrow-
border display. The present invention also provides an
OLED display device, with a GOA circuit capable of out-
putting a scan signal and an emitting signal at the same time,
and the circuit structure is simple and is conducive to the
realization of a narrow-border display.
[0119] It should be noted that in the present disclosure the
terms, such as, first, second are only for distinguishing an
entity or operation from another entity or operation, and
does not imply any specific relation or order between the
entities or operations. Also, the terms ‘“‘comprises”,
“include”, and other similar variations, do not exclude the
inclusion of other non-listed elements. Without further
restrictions, the expression “comprises a . . . ” does not
exclude other identical elements from presence besides the
listed elements.
[0120] Embodiments of the present invention have been
described, but not intending to impose any unduly constraint
to the appended claims. Any modification of equivalent
structure or equivalent process made according to the dis-
closure and drawings of the present invention, or any
application thereof, directly or indirectly, to other related
fields of technique, is considered encompassed in the scope
of protection defined by the clams of the present invention.
What is claimed is:
1. A gate driver on array (GOA) circuit, which comprises:
a plurality of cascaded GOA units, with each GOA unit
comprising: a scan signal output module and an emitting
signal output module electrically connected to the scan
signal output module;
for a positive integer n, except the first GOA unit, in the
n-th GOA unit:
the scan signal output module, receiving an m-th clock
signal, an (m+1)-th clock signal, and a scan signal of
the (n-1)-th GOA unit, for outputting a scan signal of
n-th GOA unit to sub-pixels of n-th row and the
emitting signal output module of the n-th GOA unit
according to the m-th clock signal under the control of
the scan signal of the (n-1)-th GOA unit;
the emitting signal output module, receiving the scan
signal outputted by the scan signal output module of the
n-th GOA unit, for outputting an emitting signal of the
n-th GOA unit to the sub-pixels of n-th row;
during a frame period, the scan signal of each GOA unit
comprising at least two low voltage pulses, the emitting
signal of each GOA unit having a duration of outputting
high voltage longer than twice the pulse cycle of the
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m-th clock signal, and the m-th clock signal and the
(m+1)-th clock signal having opposite phases.

2. The GOA circuit as claimed in claim 1, wherein the
scan signal output module comprises: a first thin film
transistor (TFT), a second TFT, a third TFT, a fourth TFT, a
fifth TFT, a sixth TFT, a seventh TFT, an eighth TFT, a ninth
TET, a tenth TFT, an eleventh TFT, a twelfth TFT, a first
capacitor, a second capacitor, a third capacitor, and a fourth
capacitor;

the first TFT having a gate receiving a constant low

voltage, a source electrically connected to a drain of the
second TFT, and a drain electrically connected to a first
node of the n-th GOA unit;

the second TFT having a gate and a source, both receiving

the scan signal of the (n-1)-th GOA unit;

the third TFT having a gate receiving the constant low

voltage, a source electrically connected to the source of
the second TFT, and a drain electrically connected to a
gate of the fifth TFT;

the fourth TFT having a gate receiving the constant low

voltage, a source electrically connected to the first node
of the n-th GOA unit, and a drain electrically connected
to a source of the sixth TFT;
the fifth TFT having a source electrically connected to a
second node of the n-th GOA unit, and a drain receiving
a constant high voltage;

the sixth TFT having a gate electrically connected to the
second node of the n-th GOA unit, and a drain receiving
a constant high voltage;

the seventh TFT having a gate electrically connected to
the drain of the third TFT, a source electrically con-
nected to a drain of the eighth TFT, and a drain
receiving the constant high voltage;

the eighth TFT having a gate and a source, both receiving

the m-th clock signal,

the ninth TFT having a gate receiving the (m+1)-th clock

signal, a source electrically connected to a drain of the
tenth TFT, and a drain electrically connected to the
second node of the n-th GOA unit;
the tenth TFT having a gate electrically connected to the
drain of the eighth TFT, and a source receiving the
(m+1)-th clock signal,

the eleventh TFT having a gate electrically connected to
the second node of the GOA unit, a source electrically
connected to a drain of the twelfth TFT, and a drain
receiving the constant high voltage;

the twelfth TFT having a gate electrically connected to the

first node of the GOA unit, a source receiving the m-th
clock signal, and a drain outputting the scan signal of
the n-th GOA unit;

the first capacitor having a first end electrically connected

to the source of the sixth TFT, and a second end
receiving the constant high voltage;
the second capacitor having a first end electrically con-
nected to the first node of the GOA unit, and a second
end electrically connected to the drain of the twelfth
TFT;

the third capacitor having a first end electrically con-
nected to the second node of the GOA unit, and a
second end receiving the constant high voltage;

the fourth capacitor having a first end electrically con-

nected to the drain of the eighth TFT, and a second end
receiving the constant high voltage.
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3. The GOA circuit as claimed in claim 1, wherein the
emitting signal output module comprises: a thirteenth TFT,
afourteenth TFT, a fifteenth TFT, a sixteenth TFT, and a fifth
capacitor:

the thirteenth TFT having a gate receiving the scan signal

of the n-th GOA unit, a source receiving the constant
high voltage, and a drain electrically connected to a
source of the fourteenth TFT;

the fourteenth TFT having a gate receiving the emitting

signal of the n-th GOA unit, and a drain receiving the
constant low voltage;

the fifteenth TFT having a gate receiving the emitting

signal of the n-th GOA unit, a source receiving the
constant high voltage, and a drain outputting the emit-
ting signal of the n-th GOA unit;

the sixteenth TFT having a gate electrically connected to

the drain of the thirteen TFT, a source electrically
connected to the drain of the fifteenth TFT, and a drain
receiving the constant low voltage;

the fifth capacitor having a first end electrically connected

to the drain of the thirteenth TFT, and a second end
receiving the m-th clock signal.

4. The GOA circuit as claimed in claim 1, wherein the
GOA circuit comprises two clock signals; a first clock signal
and a second clock signal; when the m-th clock signal is the
second clock signal, the (m+1)-th clock signal is the first
clock signal.

5. The GOA circuit as claimed in claim 2, wherein in the
first GOA unit, both the gate and the source of the second
TFT receive a circuit start signal.

6. The GOA circuit as claimed in claim 2, wherein the first
TFT, the second TFT, the third TFT, the fourth TFT, the fifth
TFT, the sixth TFT, the seventh TFT, the eighth TFT, the
ninth TFT, the tenth TFT, the eleventh TFT, and the twelfth
TFT are all P-type TFTs.

7. The GOA circuit as claimed in claim 3, wherein the
thirteenth TFT, the fourteenth TFT, the fifteenth TFT, and the
sixteenth TFT are all P-type TFTs.

8. An organic light-emitting diode (OLED) display
device, comprising the GOA circuit as claimed in claim 1.

9. The OLED display device as claimed in claim 8,
wherein the OLED display device is a flexible OLED
display device.

10. A gate driver on array (GOA) circuit, which com-
prises: a plurality of cascaded GOA units, with each GOA
unit comprising: a scan signal output module and an emit-
ting signal output module electrically connected to the scan
signal output module;

for a positive integer n, except the first GOA unit, in the

n-th GOA unit:

the scan signal output module, receiving an m-th clock

signal, an (m+1)-th clock signal, and a scan signal of
the (n-1)-th GOA unit, for outputting a scan signal of
n-th GOA unit to sub-pixels of n-th row and the
emitting signal output module of the n-th GOA unit
according to the m-th clock signal under the control of
the scan signal of the (n-1)-th GOA unit;

the emitting signal output module, receiving the scan

signal outputted by the scan signal output module of the
n-th GOA unit, for outputting an emitting signal of the
n-th GOA unit to the sub-pixels of n-th row;

during a frame period, the scan signal of each GOA unit

comprising at least two low voltage pulses, the emitting
signal of each GOA unit having a duration of outputting
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high voltage longer than twice the pulse cycle of the
m-th clock signal, and the m-th clock signal and the
(m+1)-th clock signal having opposite phases;

wherein the scan signal output module comprising: a first
thin film transistor (TFT), a second TFT, a third TFT, a
fourth TFT, a fifth TFT, a sixth TFT, a seventh TFT, an
eighth TFT, a ninth TFT, a tenth TFT, an eleventh TFT,
a twelfth TFT, a first capacitor, a second capacitor, a
third capacitor, and a fourth capacitor;

the first TFT having a gate receiving a constant low
voltage, a source electrically connected to a drain of the
second TFT, and a drain electrically connected to a first
node of the n-th GOA unit;

the second TFT having a gate and a source, both receiving
the scan signal of the (n-1)-th GOA unit;

the third TFT having a gate receiving the constant low
voltage, a source electrically connected to the source of
the second TFT, and a drain electrically connected to a
gate of the fifth TFT;

the fourth TFT having a gate receiving the constant low
voltage, a source electrically connected to the first node
of the n-th GOA unit, and a drain electrically connected
to a source of the sixth TFT;

the fifth TFT having a source electrically connected to a
second node of the n-th GOA unit, and a drain receiving
a constant high voltage;

the sixth TFT having a gate electrically connected to the
second node of the n-th GOA unit, and a drain receiving
a constant high voltage;

the seventh TFT having a gate electrically connected to
the drain of the third TFT, a source electrically con-
nected to a drain of the eighth TFT, and a drain
receiving the constant high voltage;

the eighth TFT having a gate and a source, both receiving
the m-th clock signal,

the ninth TFT having a gate receiving the (m+1)-th clock
signal, a source electrically connected to a drain of the
tenth TFT, and a drain electrically connected to the
second node of the n-th GOA unit;

the tenth TFT having a gate electrically connected to the
drain of the eighth TFT, and a source receiving the
(m+1)-th clock signal,

the eleventh TFT having a gate electrically connected to
the second node of the GOA unit, a source electrically
connected to a drain of the twelfth TFT, and a drain
receiving the constant high voltage;

the twelfth TFT having a gate electrically connected to the
first node of the GOA unit, a source receiving the m-th
clock signal, and a drain outputting the scan signal of
the n-th GOA unit;

the first capacitor having a first end electrically connected
to the source of the sixth TFT, and a second end
receiving the constant high voltage;

the second capacitor having a first end electrically con-
nected to the first node of the GOA unit, and a second
end electrically connected to the drain of the twelfth
TFT;

the third capacitor having a first end electrically con-
nected to the second node of the GOA unit, and a
second end receiving the constant high voltage;

the fourth capacitor having a first end electrically con-
nected to the drain of the eighth TFT, and a second end
receiving the constant high voltage;
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wherein the emitting signal output module comprising: a
thirteenth TFT, a fourteenth TFT, a fifteenth TFT, a
sixteenth TFT, and a fifth capacitor;

the thirteenth TFT having a gate receiving the scan signal
of the n-th GOA unit, a source receiving the constant
high voltage, and a drain electrically connected to a
source of the fourteenth TFT;

the fourteenth TFT having a gate receiving the emitting
signal of the n-th GOA unit, and a drain receiving the
constant low voltage;

the fifteenth TFT having a gate receiving the emitting
signal of the n-th GOA unit, a source receiving the
constant high voltage, and a drain outputting the emit-
ting signal of the n-th GOA unit;

the sixteenth TFT having a gate electrically connected to
the drain of the thirteen TFT, a source electrically
connected to the drain of the fifteenth TFT, and a drain
receiving the constant low voltage;
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the fifth capacitor having a first end electrically connected
to the drain of the thirteenth TFT, and a second end
receiving the m-th clock signal;

comprising two clock signals; a first clock signal and a

second clock signal; when the m-th clock signal being
the second clock signal, the (m+1)-th clock signal being
the first clock signal;

wherein in the first GOA unit, both the gate and the source

of the second TFT receiving a circuit start signal.

11. The GOA circuit as claimed in claim 10, wherein the
first TFT, the second TFT, the third TFT, the fourth TFT, the
fifth TFT, the sixth TFT, the seventh TFT, the eighth TFT, the
ninth TFT, the tenth TFT, the eleventh TFT, and the twelfth
TFT are all P-type TFTs.

12. The GOA circuit as claimed in claim 10, wherein the
thirteenth TFT, the fourteenth TFT, the fifteenth TFT, and the
sixteenth TFT are all P-type TFTs.
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