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GOA CIRCUIT, DISPLAY DEVICE, AND
METHOD FOR CONTROLLING DISPLAY

TECHNICAL FIELD

[0001] The present disclosure relates to the technical field
of display panels, and in particular, relates to a GOA circuit,
a display device, and a method for controlling a display.

BACKGROUND

[0002] Gate driver on array (GOA) circuits are widely
applied in LCDs, AMOLEDs, and the like electronic display
devices. The GOA circuit is a key part of a display panel, and
is configured to supply a scanning pulse signal to a pixel
array.

[0003] The traditional GOA circuit is based on the basic
design that a previous stage triggers a following stage, and
is generally constituted by a bootstrap capacitor and a
single-polarity transistor. Based on this design, the pixel
array may only be orderly scanned, but may not be randomly
scanned.

[0004] When the screen includes n rows of pixels, these
pixels are scanned row by row with a refresh frequency of
60 Hz, and a time of 1/60/N is assigned to each row. A
capacitive load of a clock line for driving the GOA is
proportional to C,,,+C, *(N-1)+C,..;. C,,, represents a
load contribution of an activated GOA to the clock line, C_,
represents a load contribution of the remaining N-1 stages
of GOAs to the clock line, and C,,,,, represents a load
contribution of all the pixels in a row being scanned. When
the size of an output transistor of the GOA increases, C,,,
and C_, may both increase proportionally.

[0005] When the size of the screen constantly increases,
the resolution constantly increases, and the pixel density
constantly increases, more and more challenges are caused
to the GOA circuit as follows:

[0006] The number of pixels in each row increases, and
the load (C,,,.,) of the GOA circuit increases.
[0007] The size of the pixels in each row decreases, the

available area for the GOA circuit cooperated with the pixels
constantly decreases, the size of the transistors for fabricat-
ing the GOA circuit is further restricted, and thus the drive
capability is degraded.

[0008] The increase of the absolute number of rows causes
the scanning time for each row to constantly decrease
(1/60/N). To accommodate more stricter timing require-
ments, the size of the output transistors of the GOA circuit
needs to be increased. This requirement is not only in
contradiction with the decrease of the area, but also causes
Cygon and C,,, to constantly increase.

[0009] The increase of the absolute number of rows causes
the number of stages (N-1) of the GOA units in a turn-off
state to constantly increase, causes the load of the clock lines
to correspondingly increase, and cause useless power to
increase.

[0010] The increase of the absolute number of rows
increases the probability that the GOA circuit becomes
defective. Once a stage of GOA unit fails, the following
stages of GOA units may fail, and consequently, the screen
may be damaged.

[0011] Due to the above factors, when the traditional GOA
circuit structure is applied to screens with constantly
increasing size, resolution and pixel density, more and more
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severe challenges occur, the timing fails to be accommo-
dated, the power consumption constantly increases, and the
yield constantly decreases.

SUMMARY

[0012] The present disclosure provides a GOA circuit. The
GOA circuit includes a plurality of GOA units independent
of each other, wherein each of the plurality of GOA units
includes an enable module and a drive module disposed
corresponding to the enable module; wherein

[0013] the enable module includes a row address signal
input terminal configured to receive a row address signal,
and an enable signal output terminal configured to output an
enable signal based on the row address signal; and

[0014] the drive module includes an enable signal input
terminal configured to receive the enable signal output by
the enable signal output terminal, and a drive signal output
terminal configured to output a drive signal based on the
enable signal, wherein the drive signal output terminal is
connected to a gate line of a row disposed corresponding to
the drive module to transmit the drive signal to the gate line
of the row and gate the row.

[0015] The present disclosure further provides a display
device. The display device includes the GOA circuit as
described above.

[0016] The present disclosure further provides a method
for controlling a display. The method includes:

[0017] inputting an address signal to each of row decoders
in a GOA circuit of the display;

[0018] enabling a row decoder corresponding to the
address signal;
[0019] outputting an enable signal to a drive module of the

GOA circuit of the display via the enabled row decoder; and
[0020] driving, by the drive module receiving the enable
signal, pixels in a corresponding row to operate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The present disclosure is further described with
reference to the accompanying drawings and exemplary
embodiments. Among the drawings:

[0022] FIG. 1 is a schematic structural view of a single
GOA unit in a GOA circuit according to a first embodiment
of the present disclosure;

[0023] FIG. 2 is a schematic structural diagram of a single
GOA unit in a GOA circuit according to a second embodi-
ment of the present disclosure;

[0024] FIG. 3 is a circuit principle diagram of a decoder
based on sequential coding;

[0025] FIG. 4 is a circuit principle diagram of a row
decoder practiced by an N-type transistor according to the
present disclosure;

[0026] FIG. 5 is a circuit principle diagram of a row
decoder practiced by a P-type transistor according to the
present disclosure;

[0027] FIG. 6a schematically illustrates a layout design
diagram of a row decoder practiced by N-type transistors
(transistors are not combined), FIG. 65 schematically illus-
trates a layout design diagram of a row decoder with
transistors combined based on a preset condition according
to the present disclosure, and FIG. 6c¢ is a circuit principle
diagram of FIG. 6b;

[0028] FIG. 7a schematically illustrates a current flow of
arow decoder practiced by N-type transistors (transistors are
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not combined), and FIG. 76 schematically illustrates a
current flow of a row decoder with transistors combined
based on a preset condition according to the present disclo-
sure;

[0029] FIG. 8 is a circuit principle diagram of a reset
module according to the first embodiment of the present
disclosure;

[0030] FIG. 9 is a circuit principle diagram of a reset
module according to the second embodiment of the present
disclosure;

[0031] FIG. 10 is a schematic structural view of a positive
edge flip-flop according to an embodiment of the present
disclosure;

[0032] FIG. 11 is a circuit principle diagram of a latch
according to an embodiment of the present disclosure;
[0033] FIG. 12 is a circuit principle diagram of a buffer
inverter according to an embodiment of the present disclo-
sure;

[0034] FIG. 13aq is a circuit principle diagram of a single
GOA unit employing a P-type transistor as a decoder, and
FIG. 135 is a circuit principle diagram of a single GOA unit
employing an N-type transistor as a decoder;

[0035] FIG. 14a is a circuit principle diagram of a reset
module employing a single GOA unit according to the first
embodiment, and FIG. 145 is an operating timing of a single
stage of GOA unit employing the circuit in FIG. 14a;
[0036] FIG. 15 is a simulation verification diagram of the
operating timing in FIG. 14q;

[0037] FIG. 16 is a schematic diagram of a full-screen
GOA circuit employing the circuit in FIG. 14a;

[0038] FIG. 17 is a simulation verification diagram of an
operating timing of a plurality of stages of cascaded GOA
units employing the circuit in FIG. 16;

[0039] FIG. 18 is a circuit principle diagram and an
operating timing of a reset module employing a single GOA
unit according to the second embodiment;

[0040] FIG. 19 is a simulation verification diagram of an
operating timing of the circuit in FIG. 18;

[0041] FIG. 20 is a schematic diagram of a full-screen
GOA circuit employing the circuit in FIG. 18;

[0042] FIG. 21 illustrates an operating timing diagram and
a simulation verification diagram of the operating timing of
the GOA circuit in FIG. 20;

[0043] FIG. 22 is a schematic diagram of a layout of the
GOA circuit according to the embodiment of the present
disclosure in a rollable display screen;

[0044] FIG. 23 is a schematic diagram of a layout of the
GOA circuit according to the embodiment of the present
disclosure in a spliced screen; and

[0045] FIG. 24 is a schematic flowchart of a method for
controlling a display according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0046] For clearer descriptions of the technical features,
objectives, and the technical effects of the present disclo-
sure, the specific embodiments of the present disclosure are
hereinafter described with reference to the accompanying
drawings.

[0047] Referring to FIG. 1, a schematic structural diagram
of a GOA circuit according to a first embodiment of the
present disclosure is illustrated.

[0048] As illustrated in FIG. 1, the GOA circuit according
to this embodiment includes a plurality of GOA units 10
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independent of each other, wherein each of the plurality of
GOA units includes an enable module 11 and a drive module
12 disposed corresponding to the enable module 11. The
GOA circuit according to the present disclosure is based on
polarity complementary transistors. That is, an N-type tran-
sistor and a P-type transistor are simultaneously disposed on
a panel.

[0049] The enable module 11 includes a row address
signal input terminal configured to receive a row address
signal, and an enable signal output terminal configured to
output an enable signal based on the row address signal.
[0050] Herein, it should be noted that the present disclo-
sure does not limit the source of the row address signal. In
some embodiments, the row address signal may be gener-
ated by an external drive IC. However, in some other
embodiments, the row address signal may also be generated
by a display screen. For example, when the display screen is
capable of providing two types of polarity complementary
transistors, a dedicated circuit is designed on the display
screen. The dedicated circuit is capable of directly generat-
ing the row address signal, and thus the row address signal
does not need to be supplied by the external drive IC.
[0051] Optionally, the enable module 11 according to the
embodiment of the present disclosure is a row decoder based
on binary coding, or a row decoder based on Gray coding.
Each row decoder includes a plurality of transistors con-
nected in series, wherein two transistors in adjacent rows
and in a same column are combined to a transistor when
satisfying a preset condition.

[0052] By using the row decoder according to the embodi-
ment of the present disclosure, random addressing may be
implemented, data is allowed to be written into the screen
not in a row order, and later-stage trigger is not dependent
on previous-stage trigger, which effectively improves yield
and grade of the screen, and provides possibilities to
dynamically repair the screen. In addition, by using the row
decoder based on Gray coding, transverse cross lines in the
layout may be reduced, more transistors are allowed to be
combined, and thus dynamic power consumption of the
decoder is reduced in the mostly commonly used sequential
scanning.

[0053] Hereinafter, a comparison is made between the row
decoder based on sequential coding and the row decoder
according to the present disclosure in terms of design.
[0054] As illustrated in FIG. 3, a circuit principle diagram
of a row decoder based on sequential coding is illustrated.
The row decoder takes a 4-bit 16-stage GOA as an example.
If the row decoder is designed based on sequential coding,
then a 0”-stage code is 0000, a first-stage code is 0001, . .
., a fifteenth-stage code is 1111, which are listed in Table 1.

TABLE 1
Stage Code Row address signal
0 0000 S352S1S0
1 0001 S352S1S0
2 0010 S3525150
3 0011 $3525150
4 0100 S3S25150
5 0101 S3525180
6 0110 S3528150
7 0111 S3S28180

[0055] As seen from FIG. 3, a plurality of transverse cross
lines are present in a decoder based on sequential coding,
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and each row requires a different number of transverse cross
lines. With respect to a 2N-stage decoder, in a worst con-
dition, between a 2"*-1 stage and a 2""* stage, the number
of required transverse cross lines reaches (N-1). Due to a
large number of transverse cross lines, some impacts are
inevitably caused to the screen. For example, the row height
is occupied, and the increase of the pixels per inch (PPI) is
restricted; the mutual inductance between connecting lines is
increased, signal crosstalk is caused and the load of the
connecting lines is increased, and the dynamic power con-
sumption and the delay are increased; and repair is incon-
venient and it is difficult to improve the yield.

[0056] With respect to the row decoder based on Gray
coding according to the present disclosure, as known from
the characteristic of Gray coding, two adjacent codes have
only one different bit. Therefore, each row decoder accord-
ing to the present disclosure only needs one transverse cross
line. This characteristic is irrelevant to the resolution of the
screen. That is, regardless of whether FHD or 4K UHD,
when the GOA row decoder according to the present dis-
closure is employed, only one transverse cross line is needed
in each row. A circuit principle diagram of the row decoder
based on Gray coding according to a specific embodiment of
the present disclosure is as illustrated in FIG. 4. The row
decoder according to this embodiment takes a 4-bit 16-stage
GOA as an example, and in this example, a first-stage code
is 0010, a second-stage code is 0011, a third-stage code is

0010, . . ., a fifteenth-stage code is 1000, which are listed
in Table 2.
TABLE 2

Stage Code Row address signal

0 0000 S382S1S0

1 0001 S382S180

2 0010 S3828180

3 0011 S3S28150

4 0100 S3525150

5 0101 S352S5180

6 0110 S3825180

7 0111 S38251S0

[0057] It is herein to be noted that in the principle dia-
grams in FIG. 3 and FIG. 4, the transistor is an N-type
transistor and has only 16 stages and 4 address bits. How-
ever, the application scope of the present disclosure shall
include cases of N-type and P-type transistors and any
number of stages. In addition, in FIG. 3 and FIG. 4, the
symbol of the transistor only indicates that a transistor is
needed there, instead of indicating the number of transistors
there. Particularly, in the principle diagram in FIG. 4, if two
transistors in the adjacent rows and in the same column
satisfy the preset condition, the two transistors may be
combined into one transistor. That is, two transistors in the
adjacent rows and in the same column may be combined to
a transistor having a larger size and a powerful drive
capability if satisfying the preset condition.

[0058] The fact that two transistors in the adjacent rows
and in the same column satisfy the preset condition includes:
the gates of the two transistors being shorted together, and
each of the two transistors being an uppermost transistor in
the row decoder; or gates of the two transistors being shorted
together, and upper transistors adjacent to the two transistors
having been combined. Nevertheless, the row decoder
according to the present disclosure may also be practiced by
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a P-type transistor, wherein the practice of the P-type
transistor is similar to that of the N-type transistor, and the
difference lies in that code 0 corresponds to a positive signal,
and code 1 corresponds to a negative signal, and a voltage
polarity of the P-type transistor is symmetric to that of the
N-type transistor. Specifically, the circuit principle diagram
of the row decoder practiced by the P-type transistor is as
illustrated in FIG. 5, and the specific code is as listed in
Table 3.

TABLE 3
Stage Code Row address signal
0 0000 $3828180
1 0001 $3S2 S150
2 0010 S38251S0
3 0011 S35251S0
4 0100 S352S51S0
5 0101 S352S1S0
6 0110 $3528150
7 0111 S35251S0

[0059] Likewise, the condition of combination of the
transistors in the row decoder practiced by the P-type
transistor is the same as that in the row decoder practiced by
the N-type transistor, which is not described herein any
further.

[0060] Further, as illustrated in FIG. 65, a layout design of
the row decoder practiced by the N-type transistor according
to the present disclosure is illustrated. According to the
present disclosure, the row decoder is practiced by connect-
ing in series of the transistors as described above, such that
the layout of the row decoder is very compact, thereby
saving the area and shortening the delay.

[0061] Specifically, as illustrated in FIG. 65, the transis-
tors in the same row are connected in series, and thus sources
and drains of the adjacent transistors in the same row may
be shared, with no need of connection via metals and contact
holes. This design scheme not only saves the transverse area,
but also effectively prevents the impacts caused by contact
resistance and load capacitance caused by metal connecting
lines.

[0062] FIG. 6a schematically illustrates the layout of the
transistors that are not combined, and FIG. 65 schematically
illustrates the layout of the transistors that are combined.
[0063] As illustrated in FIG. 6a to FIG. 6c, with respect to
transistors (nll to nl4) in a leftmost first column (al),
according to the preset condition, since gates of these
transistors are shorted together, and each of these transistors
is an uppermost transistor in the corresponding row, the
transistors (n11 to n14) in the leftmost first column (al) may
be combined, and the layout after the combination of these
transistors is as illustrated in a lefimost first column (al') in
FIG. 6b. Then, with respect to transistors in a second column
(a2) from the left in FIG. 64, since gates of these transistors
are shorted together, and upper adjacent transistors of these
transistors, that is, the transistors (n11 to n14) in the lefimost
first column (al), have been combined. Therefore, according
to the preset condition, transistors (n21 to n24) in the second
column (a2) from the left may also be combined, and the
layout after the combination of these transistors is as illus-
trated in a second column (a2') from the left in FIG. 6b.
Afterwards, with respect to transistors in a third column (a3)
from the left in FIG. 6a, since gates of these transistors are
not all shorted together (as illustrated in FIG. 6c, the gate of
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a transistor n31 is shorted to the gate of a transistor n32, the
gate of a transistor n33 is shorted to the gate of a transistor
n34, but the gate of the transistor n32 is not shorted to the
gate of the transistor n33), four transistors (n31 to n34) in
this column may not totally combined. However, the gates
of two upper transistors (the transistor n31 and the transistor
n32) are respectively shorted to the gates of two lower
transistors (the transistor n33 and the transistor n34), and
upper transistors, that is, the transistors (n21 to n24) in the
second column (a2) from the left, of these transistors have
been combined. Therefore, according to the preset condi-
tion, the two upper adjacent transistors (the transistor n31
and the transistor n32) may be respectively combined with
the two lower transistors (the transistor n33 and the transis-
tor n34), and the layout after the combination of these
transistors is as illustrated in a third column (a3') from the
left in FIG. 65. Finally, with respect to a lowest column (a4),
among four transistors (n41 to nd4), gates of only two
middle transistors (a transistor n42 and a transistor n43) may
be shorted together. However, upper adjacent transistors (the
transistor n32 and the transistor n33) of these two middle
transistors (the transistor n42 and the transistor n43) have
not combined. Therefore, these four transistors (n41 to nd4)
do not satisty the preset condition and thus may not be
combined. Accordingly, among the four transistors (n41 to
nd4) in the lowest column (ad), no two transistors may be
combined, and thus the layout after the combination of the
row decoder is as illustrated in FIG. 65. The circuit principle
diagram of FIG. 65 is as illustrated in FIG. 6c. In FIG. 6c,
the transistors in the dotted-line block are combined.
[0064] It should be noted herein that the combination may
be interpreted as that active regions of the transistors origi-
nally pertaining to different rows may be fused in the layout
(as illustrated in a gray region (AA) in FIG. 6). Through the
fusion, a width of the active regions may be increased, that
is, the width of the transistors is increased, and thus a higher
drive current (or equivalently, an even lower turn-on resis-
tance) may be acquired. In addition, edges of mutually
separated active regions need to satisfy a design rule of a
minimum process spacing, and this rule does not need to be
considered upon the fusion. In this way, requirements on
mask fabrication and photolithography are both lowered,
and yield of the process is greatly improved.

[0065] Further description is given hereinafter to advan-
tages of the combined row decoder with reference to FIG. 7a
and FIG. 7b.

[0066] As illustrated in FIG. 7a, the case where row 0001
is selected is considered. Where no combination is made, the
current may only flow through four TFTs connected in series
in this row. When a combination is made, the current, when
flowing towards the upper transistors, may be quickly dis-
persed into a wider path (as illustrated in FIG. 75). Since the
resistance is in negative proportion to the width of the
current path, and the upper the transistors the current flows
to, the smaller the resistance, a total resistance discharging
the enable terminal is smaller than that in the case of no
combination, that is, the decoding speed is higher.

[0067] Assuming that an effective resistance after a single
transistor is turned on is R in the case of no combination,
then an affective resistance after two transistors are com-
bined is lowered to R/2. Therefore, in the case of no
combination, a total discharging resistance of each row is
4*R; and in the case of a combination, the total discharging
resistance is R*(1+1/2+1/4+1/8)<2*R (geometrical series).

Jul. 22, 2021

In consideration of a screen having 4096 rows, a 14-bit
address is desired, and 14 transistors need to be connected
in series. In the case of no combination, a total resistance is
14*R; and in the case of a combination, the total resistance
is R*(1+1/241/4+1/8++1/4096)<2*R. according to the char-
acteristics of the geometrical series, the total discharging
resistance upon the combination may not proportionally
increase with increase of the number of resolution rows, but
an upper limit is defined. Therefore, discharging time, that
is, decoding time, is not affected by the increase of the
resolution upon the combination. Therefore, with the com-
bination, the row decoder is capable of supporting a high-
resolution screen, such that the decoding speed is substan-
tially irrelevant to the increased address line.

[0068] The drive module 12 includes an enable signal
input terminal connected to the enable signal output terminal
and configured to receive the enable signal output by the
enable signal output terminal, and a drive signal output
terminal configured to output a drive signal based on the
enable signal, wherein the drive signal output terminal is
connected to a gate line of a row disposed corresponding to
the drive module 12 to transmit the drive signal to the gate
line of the row and gate the row.

[0069] Optionally, the drive signal output by the drive
module 12 is a pulse signal. The drive module 12 may be a
pulse generator.

[0070] As a solution, the present disclosure provides a
GOA circuit supporting random addressing. The GOA cir-
cuit allows data to be written into the screen not in accor-
dance with rows. A majority region of the screen displays
static images and only a small portion of the screen is
constantly varying, and only this portion needs to be pro-
grammed. In addition, since the rows with static images are
not gated, and thus dynamic power consumption is effec-
tively reduced and meanwhile the time left for each row with
varying images, such that real-time and dynamic adjustment
may be achieved between display size, display power and
display refresh rate.

[0071] Further, in the GOA circuit according to the present
disclosure, trigger of a later stage does not rely on trigger of
a previous stage. Therefore, when a separated-stage GOA
unit 10 fails, functions of the remaining GOA units 10 are
not affected, such that yield and rating of the screen are
improved, thereby providing possibilities of dynamic repair
of the screen. In addition, the GOA circuit according to the
present disclosure does not employ a traditional bootstrap
structure. A clock line does not need to directly drive an
output transistor in the GOA unit 10. Therefore, impacts
caused by (N-1) stages of inactive GOA units 10 to the
dynamic power consumption may be greatly mitigated.

[0072] Therefore, the GOA circuit according to the present
disclosure is applicable to high resolution and large-size
screens.

[0073] FIG. 2 is a schematic structural diagram of a GOA
circuit according to a second embodiment of the present
disclosure.

[0074] According to this embodiment, based on the first
embodiment, each of the plurality of GOA units 10 further
comprises a reset module 13 connected to the enable signal
output terminal of the enable module 11 and configured to
reset the enable module 11 in response to the drive module
12 outputting the drive signal and gating the corresponding
row.
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[0075] Optionally, one or a plurality of reset modules 13
may be configured. When a plurality of reset modules 13 are
configured, each of the plurality of reset modules 13 is
disposed corresponding to each row decoder.

[0076] After any row decoder of the row decoders outputs
an enable signal, and causes the drive module 12 to output
a drive signal, the reset modules 13 in this row are all reset,
such that a row to which the drive signal is output is
reselected when a next row address signal comes in.
[0077] Specifically, if the enable signal output by the
enable module 11 is a high level (1), the reset module 13
may reset the enable signal to a low level (0); and if the
enable signal output by the enable module 11 is the low level
(0), the reset module 13 resets the enable signal to the high
level (1).

[0078] FIG. 8 is a circuit principle diagram of the reset
module 13 according to the first embodiment of the present
disclosure. This embodiment is based on any row of the row
decoder constituted by P-type transistors and the reset
module 13 corresponding to this row.

[0079] As illustrated in FIG. 8, the reset module 13 may
include a reset transistor.

[0080] A first electrode of the reset transistor is connected
to the enable signal output terminal of the enable module 11,
a second electrode of the reset transistor is connected to a
ground signal (GND), and a gate of the reset transistor is
connected to a first clock signal (CLKR). It should be noted
herein that the first clock signal (CLKR) is an additional
external clock signal. Further, this embodiment describes the
row decoder constituted by the P-type transistors, and when
the row decoder is constituted by the N-type transistors, the
polarity is reverse to that of the row decoder constituted by
the P-type transistors, which is not described herein any
further.

[0081] FIG. 8 Exemplarily illustrates a row decoder con-
stituted by the P-type transistors and a high level output by
decoder.

[0082] As illustrated in FIG. 8, when a high pulse of the
first clock signal (CLKR) comes in, the reset transistor is
turned on, the output terminal of the row decoder is pulled
down to a low level, and the output terminal of the row
decoder is reset to the low level.

[0083] FIG. 9 is a circuit principle diagram of a reset
module 13 according to the second embodiment of the
present disclosure. This embodiment is based on any row of
the row decoder constituted by P-type transistors and the
reset module 13 corresponding to this row.

[0084] As illustrated in FIG. 9, the reset module 13
includes a pull-down transistor 135, a first-stage positive
edge flip-flop 132, a first-stage inverter 131, a second-stage
positive edge flip-flop 134, and a second-stage inverter 133.
[0085] Anon-inverting input terminal (D) of the first-stage
positive edge flip-flop 132 and an input terminal of the
first-stage inverter 131 are collectively connected to the
enable signal output terminal of the enable module 11, an
inverting input terminal of the first-stage positive edge
flip-flop 132 is connected to an output terminal of the
first-stage inverter 131, and a signal clock signal input
terminal (CK) of the first-stage positive edge flip-flop 132
and an input terminal of the second-stage inverter 133 are
collectively connected to a second clock signal (CLK). A
non-inverting input terminal (D) of the second-stage positive
edge flip-flop 134 is connected to a non-inverting output
terminal (Q) of the first-stage positive edge flip-flop 132, an
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inverting input terminal of the second-stage positive edge
flip-flop 134 is connected to an inverting output terminal of
the first-stage positive edge flip-flop 132, a clock signal
input terminal of the second-stage positive edge flip-flop 134
is connected to an output terminal of the second-stage
inverter 133, and a non-inverting output terminal (Q) of the
second-stage positive edge flip-flop 134 is connected to a
gate of the pull-down transistor 135. A first electrode of the
pull-down transistor 135 is connected to the enable signal
output terminal of the enable module 11, and a second
electrode of the pull-down transistor 135 is connected to a
ground signal (GND).

[0086] In this embodiment, the reset module 13 does not
need to additionally reset the clock, and shares the same
clock (CLK) and an inverting signal thereof with a latch at
this stage. That is, the CLK in this embodiment is a CLK
shared with the latch at this stage.

[0087] As illustrated in FIG. 9, the reset module 13
according to this embodiment is constituted by two stages of
cascaded positive edge flip-flops and inverters. The positive
edge flip-flop is one of fundamental circuits in a digital logic
circuit, and basically achieves the function of: storing a
signal of the input terminal (D) only at a rising edge of an
input clock and transmitting the signal to the output terminal
(Q), and maintaining a signal of the output terminal (Q)
unchanged at other times regardless of how the input ter-
minal (D) changes. Based on this principle, the reset module
13 according to this embodiment operates based on the
following principle: When the EN is selected and a high
level is output, the high level is latched at the rising edge of
the CLK, and transmitting the high level to the gate (NRES
terminal) of the pull-down transistor 135 at a next falling
edge of the CLK, the pull-down transistor 135 is turned on,
and the EN is reset to a low level; and when the EN is not
selected and a low level is output, the flip-flop has no output,
the gate (NRES terminal) of the pull-down transistor 135 is
constantly the low level, the pull-down transistor 135 is
turned off, and the level of the EN is not affected.

[0088] In the embodiments of the present disclosure, the
positive edge flip-flop may be practiced in a plurality of
ways, which is not specifically limited in the present dis-
closure. Description is given with reference to a specific
embodiment. Specifically, as illustrated in FIG. 10, in this
embodiment, the applied positive edge flip-flop may be a
primary/secondary flip-flop, which may be constituted by
two stages of latches.

[0089] As illustrated in FIG. 10, the first-stage positive
edge flip-flop 132 and the second-stage positive edge flip-
flop 134 both include a primary flip-flop 1301, a secondary
flip-flop 1302, and a primary/secondary inverter 1303.
[0090] An input terminal (S) of the primary flip-flop 1301
is a non-inverting input terminal (D) of the positive edge
flip-flop, a non-inverting output terminal of the primary
flip-flop 1301 is connected to an input terminal (S) of the
secondary flip-flop, a reset terminal (R) of the primary
flip-flop is an inverting input terminal of the positive edge
flip-flop, and an inverting output terminal of the primary
flip-flop 1301 is connected to a reset terminal (R) of the
secondary flip-flop 1302. A non-inverting output terminal
(Q) of the secondary flip-flop 1302 is a non-inverting output
terminal (Q) of the positive edge flip-flop, a clock signal
input terminal (CP) of the secondary flip-flop 1302 travels
through an output terminal of the primary/secondary inverter
1303, and a connecting terminal between an input terminal
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of the primary/secondary inverter 1303 and a clock signal
input terminal (CP) of the primary flip-flop 1301 is a clock
signal input terminal (CK) of the positive edge flip-flop.
[0091] Further, the drive module 12 according to the
embodiment of the present disclosure may include a latch
circuit 121 and a buffer amplifier circuit 122. A first terminal
of' the latch circuit 121 is connected to a second clock signal
(CLK), a second terminal of the latch circuit 121 is con-
nected to the enable signal output terminal of the enable
module 11, a third terminal of the latch circuit 121 is
connected to an input terminal of the buffer amplifier circuit
122, and an output terminal of the buffer amplifier circuit
122, as the drive signal output terminal of the drive module
12, is connected to a gate line of a row disposed correspond-
ing to the drive module 12.

[0092] Further, the drive module 12 according to the
embodiment of the present disclosure may further include a
buffer amplifier circuit 122. An output terminal of the latch
circuit 121 is not directly connected to the gate line of a row
disposed corresponding to the drive module 12, but is first
connected to the input terminal of the buffer amplifier circuit
122 and is then connected to the gate line of the row
disposed corresponding to the drive module 12 as the drive
signal output terminal of the drive module 12.

[0093] Further, in the embodiment of the present disclo-
sure, the latch circuit 121 may include a latch, and the buffer
amplifier circuit 122 may be constituted by one stage of
inverter or a plurality of stages of cascaded inverters.
[0094] In a specific embodiment, if the buffer amplifier
circuit 122 is constituted by one stage of inverter, the latch
circuit 121 is constituted by a latch, an input terminal (S) of
the latch is connected to the second clock signal (CLK), an
enable terminal (CP) of the latch is connected to the enable
signal output terminal of the enable module 11, an output
terminal (Q) of the latch is connected to an input terminal of
the one stage of inverter, and an output terminal of the one
stage of inverter is connected to the gate line of the row
disposed corresponding to the drive module 12. The input
terminal (S) of the latch is a data input terminal of the latch
circuit 121, and the enable terminal (CP) of the latch is a
clock input terminal of the latch circuit 121, and the output
terminal (Q) of the latch is the output terminal of the latch
circuit 121. The input terminal of the one stage of inverter
is the input terminal of the buffer amplifier circuit 122, and
the output terminal of the one stage of inverter is the output
terminal of the buffer amplifier circuit 122.

[0095] Further, in another specific embodiment, if the
buffer amplifier circuit 122 is constituted by a plurality of
stages of cascaded inverters, the latch circuit 121 is consti-
tuted by a latch, assuming that n stages of cascaded inverters
are configured, n being an integer greater than or equal to 2,
then the input terminal (S) of the latch is connected to the
second clock signal (CLK), the enable terminal (CP) of the
latch is connected to the enable signal output terminal of the
enable module 11, the output terminal (Q) of the latch is
connected to an input terminal of a first-stage inverter, and
an output terminal of an nth-stage inverter is connected to
the gate line of the row disposed corresponding to the drive
module 12. The input terminal (S) of the latch is the data
input terminal of the latch circuit 121, the enable terminal
(CP) of the latch is the clock input terminal of the latch
circuit 121, the output terminal (Q) of the latch is the output
terminal of the latch circuit 121. The input terminal of the
first-stage inverter is the input terminal of the buffer ampli-

Jul. 22, 2021

fier circuit 122, and the output terminal of the nth-stage
inverter is the output terminal of the buffer amplifier circuit
122.

[0096] Herein, the latches employed in the embodiment of
the present application are all latches with a gate control
function, which operate based on the following principle.
[0097] using latches effective in case of a high level at the
enable terminal (CP) as an example:

[0098] When the CP potential is a low level, the output
terminal Q remains unchanged, and the signal of the input
terminal S does not affect the output terminal Q.

[0099] When the CP potential is a high level, a binary
signal of the output terminal Q varies with variation of an
input potential of the input terminal S. It may be understood
that the latch may be practiced in a plurality of ways, which
is not specifically limited in the embodiments of the present
disclosure. By employing the latch in each of the plurality of
GOA units 10, the present disclosure may achieve the
following advantages: Based on the latching principle, inter-
nal alternating current signals or glitch signals may be
effectively suppressed from being coupled to the output
terminal; and in addition, the latch has a waveform recon-
struction function, and even if a waveform of an external
clock is deformed due to an RC delay, upon the waveform
reconstruction, a high-quality square wave pulse may be still
output.

[0100] The latch employed in the present disclosure is
described with reference to a specific embodiment, wherein
one of the most commonly used latches is an SR-type latch.
[0101] As illustrated in FIG. 11, in this embodiment, the
latch includes: a latch inverter 1210, a first AND gate 1211,
a second AND gate 1212, a first NOR gate 1213, and a
second NOR gate 1214.

[0102] An input terminal of the latch inverter 1210 and a
first input terminal of the first AND gate 1211 are collec-
tively connected to the second clock signal (CLK), an output
terminal of the latch inverter 1210 is connected to a second
input terminal of the second AND gate 1212, and a second
input terminal of the first AND gate 1211 and a first input
terminal of the second AND gate 1212 are collectively
connected to the enable signal output terminal of the enable
module. An output terminal of the first AND gate 1211 is
connected to a first input terminal of a first NOR gate 1213,
a second input terminal of the first NOR gate 1213 is
connected to a first input terminal of the second NOR gate
1214, and an output terminal of the first NOR gate 1213 is
further connected to the input terminal of the buffer amplifier
circuit 122. A second input terminal of the second NOR gate
1214 is connected to an output terminal of the second AND
gate 1212.

[0103] The first input terminal of the first AND gate 1211
is the first terminal of the latch circuit 121, a connecting
terminal between the second input terminal of the first AND
gate 1211 and the first input terminal of the second AND
gate 1212 is the second terminal of the latch circuit 121, and
the output terminal of the first NOR gate 1213 is the third
terminal of the latch circuit 121.

[0104] Further, the inverters employed in the buffer ampli-
fier circuit are all formed of transistors.

[0105] Specifically, as illustrated in FIG. 12, each inverter
may include a P-type transistor and an N-type transistor.
[0106] Specifically, a first electrode of the P-type transis-
tor is connected to a constant high voltage level (VGH), a
second electrode of the P-type transistor is connected to a
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first electrode of the N-type transistor, a second electrode of
the N-type transistor is connected to a constant low voltage
level (VGL), a gate of the P-type transistor is connected to
a gate of the N-type transistor, and the second electrode of
the P-type transistor is connected to a first electrode of the
N-type transistor.

[0107] A connecting terminal between the gate of the
P-type transistor and the gate of the N-type transistor is the
input terminal of the inverter, and a connecting terminal
between the second electrode of the P-type transistor and the
first electrode of the N-type transistor is the output terminal
of the inverter.

[0108] It should be noted that in the embodiment of the
present disclosure, a P-type transistor in each of the plurality
of GOA units 10 is a P-channel thin film transistor made of
low-temperature polysilicon, amorphous silicon, or a mate-
rial resulted from a mixture of carbon, silicon, and germa-
nium at any ratio. An N-type transistor in each of the
plurality of GOA units 10 is an N-channel thin film transistor
made of metal oxide. In addition, the GOA circuit according
to the present disclosure is a GOA circuit based on polarity
complementary transistors. That is, an N-type transistor and
a P-type transistor are simultaneously disposed on a panel.
[0109] Referring to FIG. 13a and FIG. 13b, a circuit
principle diagram of a single GOA unit 10 employing a
P-type transistor as a decoder, and a circuit principle dia-
gram of a single GOA unit 10 employing an N-type tran-
sistor as a decoder according to an embodiment of the
present disclosure are illustrated.

[0110] As illustrated in FIG. 13a and FIG. 135, VSS
represents an input direct current low level, VDD represents
an input direct current high level, S [0:N) represents an input
address signal, CLK represents an input clock signal, and
EN represents an internal enable node of the GOA unit 10.
NFET represents a row decoder constituted by the N-type
transistor, PFET represents a row decoder constituted by the
P-type transistor, R represents the reset module 13, 121
represents the latch circuit, and Buf represents the buffer
amplifier circuit 122.

[0111] Referring to FIG. 14a and FIG. 145, FIG. 14a
schematically illustrates a circuit principle diagram of a
decoder constituted by the P-type transistor wherein the
reset module 13 employs the single GOA unit 10 according
to the first embodiment as illustrated in FIG. 8. In this
embodiment, a 4-bit address is used as an example, and the
latch circuit 121 includes a latch.

[0112] As illustrated in FIG. 145, CLK1 to CLK4 may be
all supplied by the drive IC, which are constantly supplied
after the screen is turned on and comes into display; S[0:N]
represents a row address signal input to the row decoder, and
Dn-2, Dn-1, Dn, Dn+1, and Dn+2 represent row address
signals in different time periods of the row address signal
S[0:N] input to the row decoder.

[0113] Time period t1: Address decoding is carried out in
this period, the row decoder in a stage of GOA unit 10
corresponding to the row address signal Dn in S[O:N] is
selected, the enable signal output by the enable signal output
terminal (EN) of the row decoder of this row is a high level,
and since the first clock signal (CLKR) is a low level, the
reset transistor in the reset module 13 is turned off, such that
the output of the enable signal is not affected; when a rising
edge of the second clock signal (CLK) comes, the latch
stores a high level signal input by the input terminal (S) and
transmits the high level signal to the output terminal (Q)

Jul. 22, 2021

which outputs the high level signal to the buffer amplifier
circuit 122, and the buffer amplifier circuit 122 processes the
signal and outputs the processed signal to the gate line of the
corresponding row.

[0114] Time period t2: The enable node (EN) still outputs
a high level, the reset transistor in the reset module 13 is still
turned off, and the voltage of the second clock signal (CLK)
falls, which causes the voltage of the output terminal (OUT)
to fall.

[0115] Time period t3: A rising edge of the first clock
signal (CLKR) comes, which is a high level, the reset
transistor in the reset module 13 is turned on, such that the
enable node (EN) is pulled down to a low level (GND), that
is, the row decoder is reset. The enable terminal (CP) of the
latch becomes to a low level, and therefore, the output
thereof does not vary with variation of the input terminal (S),
but remains a low level.

[0116] Time period t4: EN is not selected, the second
clock signal (CLK) is still a low level, the enable input
terminal (CP) of the latch remains a low level, the output
thereof does not vary with variation of the input terminal (S)
but remains a low level, the reset transistor in the reset
module 13 is still a low level, and the reset transistor in the
reset module 13 is turned off.

[0117] FIG. 15 is a simulation verification diagram of an
operating timing of FIG. 14a. As seen from FIG. 15, a
simulation result is equivalent to an operating timing result.
FIG. 16 schematically illustrates a full-screen GOA circuit
employing a plurality of GOA units as illustrated in FIG. 14.
As seen from FIG. 16, in each stage of GOA unit 10,
different from the traditional GOA circuit, an output of each
stage of GOA unit 10 only enters a pixel array, but does not
enter any previous or subsequent stage of GOA unit 10. To
be specific, operating of any stage of GOA unit 10 in the
present disclosure does not rely on the enable signal sup-
plied by a previous or a subsequent stage of GOA unit, and
the row decoder at the local stage generates the enable
signal.

[0118] FIG. 17 is a simulation verification diagram of an
operating timing of a plurality of stages of cascaded GOA
units in FIG. 16.

[0119] Referring to FIG. 18, a circuit principle diagram
and an operating timing of the reset module employing the
single GOA unit 10 according to the second embodiment as
illustrated in FIG. 9 are illustrated. In this embodiment, the
reset module 13 includes a pull-down transistor 135, a
first-stage positive edge flip-flop 132, and a second-stage
positive edge flip-flop 134; and the latch circuit 121 includes
a latch.

[0120] As illustrated in FIG. 18, the CLK is supplied by
the drive IC; S[0:N] represents a row address signal input to
the row decoder, and Dn-3, Dn-2, Dn-1, Dn, Dn+1, and
Dn+2 represent row address signals in different time periods
of the row address signal S[O:N] input to the row decoder.
[0121] Time period t1: Address decoding is carried out in
this period, the row decoder in a stage of GOA unit 10
corresponding to the row address signal Dn is selected, the
enable signal output by the enable signal output terminal
(EN) of the row decoder of this row is a high level, and since
the reset signal (NRES) is a low level, the pull-down
transistor 135 is turned off, which does not affect the output
of the enable signal.

[0122] Time period t2: A pulse of the second clock signal
(CLK) comes, the latch in the latch circuit 121 stores a pulse
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signal input by the input terminal (S) and transmits the pulse
signal to the output terminal (QQ) which outputs the signal to
the buffer amplifier circuit 122. In the meantime, at a rising
edge of the clock signal, the first-stage positive edge flip-flop
132 latches the EN high level, and outputs the EN high level
to the output terminal of the first-stage positive edge flip-flop
132. At a subsequently coming falling edge of the clock
signal, the second-stage positive edge flip-flop 134 latches a
high level output by the first-stage positive flip-flop 132, and
transmits the high level to the output terminal of the second-
stage positive edge flip-flop 134, which outputs the high
level to the gate (NRES) of the pull-down transistor 135.
[0123] Time period t3: Since the reset signal (NRES) rises,
the pull-down transistor 135 is turned on, the enable signal
output terminal (EN) of the row decoder is reset to a low
level, and the latch in the latch circuit 121 is turned off
Afterwards, before the decoder is selected again, the enable
signal output terminal (EN) of the row decoder constantly
outputs a low level, the latch in the latch circuit 121 remains
in a turn-off state, and the output thereof remains a low level.
[0124] The simulation verification diagram of the operat-
ing timing in FIG. 18 is as illustrated in FIG. 19. As
illustrated in FIG. 19, the simulation result is equivalent to
the operating timing result. A schematic diagram of a
full-screen GOA circuit employing the circuit as illustrated
in FIG. 18 is as illustrated in FIG. 20. A simulation verifi-
cation diagram of the operating timing thereof is as illus-
trated in FIG. 21.

[0125] According to the embodiments of the present dis-
closure, by introducing the latch into each GOA unit 10, the
internal alternating current signals or glitch signals in the
circuit may be effectively suppressed from being coupled to
the output terminal, and the waveform reconstruction func-
tion is achieved. Even if the waveform of the external clock
is deformed due to the RC delay, a high-quality square wave
pulse may be still output. In some embodiments, the GOA
circuit may generate a reset signal by itself (self-reset),
without relying on the external clock. Therefore, the number
of desired clocks is reduced, and only two square wave
clocks with inverted phases are desired at minimum. The
ratio of rows randomly programmable at any time is
increased, which may reach 1/2 of the total rows at maxi-
mum. This is particularly suitable for circuit design of
high-resolution and variable-dimension screens.

[0126] In addition, the GOA circuit according to the
embodiments of the present disclosure is also applicable to
a foldable or rollable screen. With respect to the foldable or
rollable screen, the GOA circuit allows a folded or rolled
portion not to display images, and thus no power consump-
tion is caused. Further, the GOA circuit allows dynamic
adjusting a boundary line between a display region and a
non-display region.

[0127] Layouts of the GOA circuit on the screen according
to the embodiments of the present disclosure with respect to
the rollable, foldable, and splicable screens are as illustrated
in FIG. 22 and FIG. 23.

[0128] As illustrated in FIG. 22, by employing the GOA
circuit according to the present disclosure, in a rollable
flexible display screen, the portion that is to display images
only needs to be scanned, that is, signals are transmitted to
an address range of the (j+1)* row to the N” row of the GOA
circuit, the rolled portion (the portion suffering a mechanical
stress) may be input with black signals when a first frame
image is transmitted, and may not be scanned hereinafter. In
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this way, power consumption is reduced, and service life is
prolonged. When the screen is extended and contracted, by
dynamically adjusting the address range for transmitting
signals to the GOA circuit, the portion to be scanned and the
portion not to be scanned are changed, thereby dynamically
reducing the power consumption.

[0129] As illustrated in FIG. 23, the GOA circuit accord-
ing to the embodiments of the present disclosure is appli-
cable to a seamlessly spliced display screen. In the seam-
lessly spliced display screen, during manufacturing of each
display screen to be spliced, an upper address is reserved in
a decoder and a redundant address line is reserved. When a
single screen is operating, undesired upper address lines are
set to a full-on level, such that it is ensured that upper
transistors of all the row decoders are all turned on. In this
case, lower ones only need to be scanned. When a plurality
of screens are being spliced, the GOA portions are directly
electrically bridged at the joint, the address line, the clock
line, and the power line are shorted, and even upper
addresses are enabled.

[0130] As a solution, the present disclosure provides a
latch-based GOA circuit supporting random addressing. The
GOA circuit allows data to be written into the screen not in
accordance with rows. A majority region of the screen
displays static images and only a small portion of the screen
is constantly varying, and only this portion needs to be
programmed. In addition, since the rows with static images
are not gated, and thus dynamic power consumption is
effectively reduced and meanwhile the time left for each row
with varying images, such that real-time and dynamic
adjustment may be achieved between display size, display
power and display refresh rate.

[0131] Further, in the GOA circuit according to the present
disclosure, trigger of a later stage does not rely on trigger of
a previous stage. Therefore, when a separated-stage GOA
unit 10 fails, functions of the remaining GOA units 10 are
not affected, such that yield and rating of the screen are
improved, thereby providing possibilities of dynamic repair
of the screen. In addition, the GOA circuit according to the
present disclosure does not employ a traditional bootstrap
structure. A clock line does not need to directly drive an
output transistor in the GOA unit. Therefore, impacts caused
by (N-1) stages of inactive GOA units to the dynamic power
consumption may be greatly mitigated.

[0132] Therefore, the GOA circuit according to the present
disclosure is applicable to high resolution and large-size
screens.

[0133] According to the embodiments of the present dis-
closure, by introducing the latch into each GOA unit, the
internal alternating current signals or glitch signals in the
circuit may be effectively suppressed from being coupled to
the output terminal, and the waveform reconstruction func-
tion is achieved. Even if the waveform of the external clock
is deformed due to the RC delay, a high-quality square wave
pulse may be still output. In some embodiments, the GOA
circuit may generate a reset signal by itself (self-reset),
without relying on the external clock. Therefore, the number
of desired clocks is reduced, and only two square wave
clocks with inverted phases are desired at minimum. The
ratio of rows randomly programmable at any time is
increased, which may reach 1/2 of the total rows at maxi-
mum. This is particularly suitable for circuit design of
high-resolution and variable-dimension screens.
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[0134] In addition, the GOA circuit according to the
embodiments of the present disclosure is also applicable to
a foldable or rollable screen. With respect to the foldable or
rollable screen, the GOA circuit allows a folded or rolled
portion not to display images, and thus no power consump-
tion is caused. Further, the GOA circuit allows dynamic
adjusting a boundary line between a display region and a
non-display region.

[0135] Further, the present disclosure further provides a
display device. The display device includes the GOA circuit
as described in the above embodiment. The display device
includes, but is not limited to, an LTPS display device and
an AMOLED display device.

[0136] The present disclosure further provides a method
for controlling a display. As illustrated in FIG. 24, the
method may include the following steps:

[0137] step S1, inputting an address signal to each of row
decoders in a GOA circuit of the display;

[0138] step S2, enabling a row decoder corresponding to
the address signal;

[0139] step S3, outputting an enable signal to a drive
module of the GOA circuit of the display via the enabled row
decoder; and

[0140] step S4, driving, by the drive module receiving the
enable signal, pixels in a corresponding row to operate
[0141] In the method according to the embodiment of the
present disclosure, the GOA circuit of the display may be the
GOA circuit as described in the above embodiment.
[0142] Further, the method according to the embodiment
of the present disclosure further includes: maintaining a row
decoder not corresponding to the address signal disabled in
response to enabling the row decoder corresponding to the
address signal.

[0143] Further, the method according to the embodiment
of the present disclosure further includes: selectively
enabling a portion of the row decoders based on the address
signal.

[0144] Optionally, in the embodiment of the present dis-
closure, the drive module includes a latch, wherein the latch
is configured to receive the enable signal.

[0145] Further, the method according to the embodiment
of the present disclosure further includes: inputting a second
clock signal to the latch; and reconstructing, by the latch, a
waveform of the second clock signal based on the enable
signal, and outputting the waveform.

[0146] Further, in the embodiment of the present disclo-
sure, the drive module further includes an amplifier, wherein
a signal output by the latch is amplified by the amplifier and
drives the pixels in the corresponding row to operate.
[0147] Further, the method according to the embodiment
of the present disclosure further includes: resetting the
enable signal output by the enabled row decoder. Further,
resetting the enable signal output by the enabled row
decoder may be performed by the reset circuit.

[0148] Further, the method according to the embodiment
of the present disclosure further includes: inputting a first
clock signal to the reset circuit; and resetting, by the reset
circuit, the enable signal based on the first clock signal.
[0149] Further, the method according to the embodiment
of the present disclosure further includes: inputting a second
clock signal to the reset circuit; and resetting, by the reset
circuit, the enable signal based on the second clock signal.
[0150] The above embodiments are merely given for illus-
tration of the technical concepts and characteristics of the
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present disclosure, and are intended to better help persons
skilled in the art to understand the content of the present
disclosure and practice the technical solutions according to
the present disclosure. However, these embodiments are not
intended to limit the protection scope of the present disclo-
sure. Any equivalent modifications and polishments made
within the protection scope of the appended claims shall be
all within the protection scope subject to the appended
claims.

[0151] It should be understood that persons of ordinary
skill in the art may derive improvements or variations
according to the above description, and such improvements
or variations shall all fall within the protection scope as
defined by the claims of the present disclosure.

What is claimed is:

1. A gate driver on array (GOA) circuit, comprising a
plurality of GOA units independent of each other, wherein
each of the plurality of GOA units comprises an enable
module and a drive module disposed corresponding to the
enable module; wherein

the enable module comprises a row address signal input

terminal configured to receive a row address signal, and
an enable signal output terminal configured to output an
enable signal based on the row address signal; and
the drive module comprises an enable signal input termi-
nal configured to receive the enable signal output by the
enable signal output terminal, and a drive signal output
terminal configured to output a drive signal based on
the enable signal, wherein the drive signal output
terminal is connected to a gate line of a row disposed
corresponding to the drive module to transmit the drive
signal to the gate line of the row and gate the row.

2. The GOA circuit according to claim 1, wherein the
enable module is a row decoder based on binary coding or
a row decoder based on Gray coding.

3. The GOA circuit according to claim 2, wherein each
row decoder comprises a plurality of transistors connected in
series, two transistors in adjacent rows and in a same column
being combined to a transistor when satisfying a preset
condition.

4. The GOA circuit according to claim 3, wherein the two
transistors in adjacent rows and in the same column satis-
fying the preset condition comprises:

gates of the two transistors being shorted together, and

each of the two transistors being an uppermost transis-
tor in the row decoder; or gates of the two transistors
being shorted together, and upper transistors adjacent to
the two transistors having been combined.

5. The GOA circuit according to claim 1, wherein each of
the plurality of GOA units further comprises a reset module
connected to the enable signal output terminal of the enable
module and configured to reset the enable module in
response to the drive module outputting the drive signal and
gating the corresponding row.

6. The GOA circuit according to claim 5, wherein the reset
module comprises a reset transistor;

wherein a first electrode of the reset transistor is con-

nected to the enable signal output terminal of the enable
module, a second electrode of the reset transistor is
connected to a ground signal, and a gate of the reset
transistor is connected to a first clock signal.

7. The GOA circuit according to claim 5, wherein the reset
module comprises a pull-down transistor, a first-stage posi-
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tive edge flip-flop, a first-stage inverter, a second-stage
positive edge flip-flop, and a second-stage inverter; wherein
a non-inverting input terminal of the first-stage positive
edge flip-flop and an input terminal of the first-stage
inverter are collectively connected to the enable signal
output terminal of the enable module, an inverting
input terminal of the first-stage positive edge flip-flop is
connected to an output terminal of the first-stage
inverter, and both a clock signal input terminal of the
first-stage positive edge flip-flop and an input terminal
of the second-stage inverter are collectively connected
to a second clock signal; wherein
a non-inverting input terminal of the second-stage posi-
tive edge flip-flop is connected to a non-inverting
output terminal of the first-stage positive edge flip-flop,
an inverting input terminal of the second-stage positive
edge flip-flop is connected to an inverting output ter-
minal of the first-stage positive edge flip-flop, a clock
signal input terminal of the second-stage positive edge
flip-flop is connected to an output terminal of the
second inverter, and a non-inverting output terminal of
the second-stage positive edge flip-flop is connected to
a gate of the pull-down transistor; and

a first electrode of the pull-down transistor is connected to
the enable signal output terminal of the enable module,
and a second electrode of the pull-down transistor is
connected to a ground signal.

8. The GOA circuit according to claim 1, wherein the
drive module comprises a latch circuit;

wherein a data input terminal of the latch circuit is

connected to a second clock signal, a clock input
terminal of the latch circuit is connected to the enable
signal output terminal of the enable module, and an
output terminal of the latch circuit acts as the drive
signal output terminal of the drive module and is
connected to the gate line of the row disposed corre-
sponding to the drive module.

9. The GOA circuit according to claim 8, wherein the
drive module further comprises a buffer amplifier circuit;

wherein an input terminal of the buffer amplifier circuit is

connected to the output terminal of the latch circuit, and
an output terminal of the buffer amplifier circuit acts as
the drive signal output terminal of the drive module and
is connected to the gate line of the row disposed
corresponding to the drive module.

10. The GOA circuit according to claim 1, wherein a
P-type transistor in each of the plurality of GOA units is a
P-channel thin film transistor made of low-temperature
polysilicon, amorphous silicon, or a material resulted from
a mixture of carbon, silicon, and germanium at any ratio.

11. The GOA circuit according to claim 1, wherein an
N-type transistor in each of the plurality of GOA units is an
N-channel thin film transistor made of metal oxide.

12. A display device, comprising a GOA circuit wherein
the GOA circuit comprises:
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plurality of GOA units independent of each other,
wherein each of the plurality of GOA units comprises
an enable module and a drive module disposed corre-
sponding to the enable module;

wherein the enable module comprises a row address

signal input terminal configured to receive a row
address signal, and an enable signal output terminal
configured to output an enable signal based on the row
address signal; and

the drive module comprises an enable signal input termi-

nal configured to receive the enable signal output by the
enable signal output terminal, and a drive signal output
terminal configured to output a drive signal based on
the enable signal, wherein the drive signal output
terminal is connected to a gate line of a row disposed
corresponding to the drive module to transmit the drive
signal to the gate line of the row and gate the row.

13. A method for controlling a display, comprising:

inputting an address signal to each of row decoders in a

gate driver on array (GOA) circuit of the display;
enabling a row decoder corresponding to the address
signal;

outputting an enable signal to a drive module of the GOA

circuit of the display via the enabled row decoder; and
driving, by the drive module receiving the enable signal,
pixels in a corresponding row to operate.

14. The method according to claim 13, further compris-
ing:

maintaining a row decoder not corresponding to the

address signal disabled in response to enabling the row
decoder corresponding to the address signal.

15. The method according to claim 13, further compris-
ing:

selectively enabling a portion of the row decoders based

on the address signal.

16. The method according to claim 13, wherein the drive
module comprises a latch, the latch being configured to
receive the enable signal.

17. The method according to claim 16, further compris-
ing:

inputting a second clock signal to the latch; and

reconstructing, by the latch, a waveform of the second

clock signal based on the enable signal, and outputting
the waveform.

18. The method according to claim 16, wherein the drive
module further comprises an amplifier, a signal output by the
latch being amplified by the amplifier and driving the pixels
in the corresponding row to operate.

19. The method according to claim 16, further compris-
ing:

resetting the enable signal output by the enabled row

decoder.

20. The method according to claim 19, wherein the enable
signal output by the enabled row decoder is reset by a reset
circuit.



