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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a field of liquid
crystal displaying technique, and particularly, to a gate
driving apparatus and a display device.

BACKGROUND

[0002] Application of a liquid crystal display device has
filled in everywhere in people’s life, such as a mobile
phone, a game machine, a computer display, a television
and the like. A traditional liquid crystal display device
drives a liquid crystal panel to display generally in a man-
ner of bonding by a gate driving IC and a source driving
IC, and a driving technique for disposing a gate driver on
the liquid crystal display integrally (gate in panel, GIP)
arises to meet requirements for an increased resolution
and a competitive cost pressure. In this technique, a gate
driving circuit is composed of a plurality of thin film tran-
sistors TFTs, its manufacture process is the same as the
liquid crystal display, which can reduce expenses of us-
ing the gate driving IC without increasing process diffi-
culty and the cost.

[0003] Fig.1is a schematic diagram illustrating a liquid
crystal display driven by the existing GIP technique. A
gate driving apparatus is composed of a plurality of shift
register units 1 connected in cascade, each of the shift
register units corresponds to a gate driving signal line,
wherein a STV (frame start signal) provides a start signal
with a cycle being same as a frame frequency to the shift
register unit S 1; a first clock signal CLK and a second
clock signal CLKB are the same but have opposite po-
larities, and are used for controlling the shift register to
output a high level signal or a low level signal. A low level
maintaining signalis provided to the shift register by VSS.
An output signal from the shift register unit S1 is as a
start signal for a next shift register unit S2 and provides
areset signal to the shift register unit S1 at the same time
when the shift register unit S2 outputs a high level, so
that the output from the S 1 is at the low level to produce
a progressive driving process of the liquid crystal display
device.

[0004] CN 102708 925 A discloses a TFT shift register
which comprises a shift register functional part and an
auxiliary part, the shift register functional part is used for
realizing a shift register function, the auxiliary partis used
for controlling the voltage of a pulling low point in the shift
register functional part, assisting charge and discharge
of a PU point and an output terminal, and controlling out-
put noise.

[0005] However, since the output signal from the shift
register is connected directly with the gate driving signal
line, the signal output from the shift register may change
abnormally when a short-circuit occurs in the wirings as-
sociated with the gate driving signal lines (for example,
a gate signal line and a data signal line, the gate signal
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line and a common electrode line) within the panel of the
liquid crystal display device, which may affect visibly the
resetting of the previous shift register and the turning-on
of the next shift register and in turn cause a disorder in
timings and operation states of all of the shift registers,
such that a display in a full screen is abnormal or fails.
This problem may also affect seriously the research and
analysis of reasons for the defect of the abnormality in a
picture displaying, which will be made by engineers, and
it is not benefit for increasing the product yield.

SUMMARY

[0006] It is an object of the present disclosure to pro-
vide a gate driving apparatus and a display device to
settle an abnormal display in a full screen caused by an
abnormality in signals output from a shift register, when
a short-circuit occurs in wirings associated with gate lines
within a liquid crystal panel.

[0007] The object is solved by the features of the re-
spective independent claims. Further embodiments and
developments are defined in the respective dependent
claims.

[0008] The gate driving apparatus accordingto the em-
bodiments of the present disclosure comprises the fea-
tures of claim 1.

[0009] A display device according to the embodiments
of the present disclosure comprises the above gate driv-
ing apparatus.

[0010] The embodiments of the present disclosure
may settle an abnormal display in a full screen caused
by an abnormality in signals output from a shift register,
when a short-circuit occurs in wirings associated with
gate lines within a liquid crystal panel, by arranging the
outputting unit at the output terminal of the shift register
unit, making an output signal from the shift register unit
of the gate driving apparatus as a pulling-up control signal
of the outputting unit, and providing an output signal to
the gate line by the outputting unit, while it is able to en-
hance an analysis efficiency for defective phenomena
such as the normal display, etc, and increase the product
yield.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Fig.1 is a schematic diagram illustrating a structure
of a gate driving apparatus in the prior art;

Fig.2 is a schematic diagram illustrating a structure
of a gate driving apparatus according to an embod-
iment of the present disclosure;

Fig.3 is a schematic diagram illustrating a structure
of a shift register unit in the gate driving apparatus
shown in Fig. 1;

Fig.4 is a schematic diagram illustrating a structure
of an outputting unit according to an embodiment of
the present disclosure;
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Fig.5 is a timing chart for respective signal terminals
ofthe gate driving unitaccording to the embodiments
of the present disclosure.

DETAILED DESCRIPTION

[0012] Embodiments of the present disclosure provide
a gate driving apparatus and a display device for settling
an abnormal displaying in a full screen caused by an
abnormality in signals output from a shift register when
short-circuit occurs in wirings associated with gate lines
within a liquid crystal panel.

[0013] The embodiments of the present disclosure will
be described below in connection with drawings.
[0014] Referring to Fig.2, the gate driving apparatus
according to an embodiment of the present disclosure
comprises a plurality of gate driving units 2 connected in
cascade, wherein each stage of the gate driving unit 2
comprises a shift register unit 3, for example, S1, S2, etc.
in Fig. 2. The shift register unit 3 comprises a pulling-
down control node PD-CN. Each stage of the gate driving
unit 2 further comprises an outputting unit 4, for example,
Z1,Z2 and the like in the figure, for outputting a first power
voltage Vgh or asecond power voltage VSS to agate line.
[0015] A pulling-up control terminal IN of the outputting
unit is connected to an output terminal OUTPUT of the
shift register unit, a reset signal terminal RET thereof is
connected to a reset signal terminal RET of the shift reg-
ister unit in the same stage of the gate driving unit, a
pulling-down control terminal thereof is connected to a
pulling-down control node PD-CN of the shift register unit
in the same stage of the gate driving unit, a first power
supply input terminal thereof is connected to the first pow-
er voltage Vgh, a second power supply input terminal
thereof is connected to the second power voltage VSS,
and an output terminal OUT of the outputting unit is con-
nected to the gate line 'gate’ as an output terminal of the
gate driving unit.

[0016] The outputting unit 4 comprises:

a first outputting module for providing the first power
voltage to the output terminal of the outputting unit,
that is, outputting the same to the gate line, in re-
sponse to a pulling-up control signal, namely in re-
sponse to an output signal of the shift register unit;
a second outputting module for providing the second
power voltage to the output terminal of the outputting
unit, in response to a reset signal;

a third outputting module for providing the second
power voltage to the output terminal of the outputting
unit, in response to a pulling-down control signal,
namely in response to a voltage signal at the PD-CN
node of the shift register unit.

[0017] Optionally, the first outputting module compris-
es a first thin film transistor with a gate connected to the
pulling-up control terminal of the outputting unit, a source
connected to the first power supply input terminal, and a
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drain connected to the output terminal of the outputting
unit.

[0018] Optionally, the second outputting module com-
prises a second thin film transistor with a gate connected
to the reset signal terminal of the outputting unit, a source
connected to the output terminal of the outputting unit,
and a drain connected to the second power supply input
terminal.

[0019] Optionally, the third outputting module compris-
es a third thin film transistor with a gate connected to the
pulling-down control terminal of the outputting unit, a
source connected to the output terminal of the outputting
unit, and a drain connected to the second power supply
input terminal.

[0020] Optionally, the shift register unit comprises a
plurality of N-type thin film transistors, and the first thin
film transistor, the second thin film transistor and the third
thin film transistor in the outputting unit are all the N-type
thin film transistors. The N-type thin film transistor is
turned on at a high level and is turned off at a low level.
[0021] Optionally, for the shift register units,

an input signal terminal of a first stage of shift register
unitis connected to a frame start signal, and areset signal
terminal of the first stage of shift register unit is connected
to an output terminal of a second stage of shift register
unit;

an input signal terminal of a last stage of shift register
unitis connected to an output terminal of a previous stage
of shift register unit, and a reset signal terminal of the last
stage of shift register unit is connected to the frame start
signal, or is connected to an outputting terminal of any
stage of shift register unit except its previous stage of
shift register unit or an output terminal of the outputting
unit;

except the first stage of shift register unit and the last
stage of shift register unit, the input signal terminals of
the remaining respective stages of shift register units are
connected to the output terminals of their corresponding
previous stages of shiftregister units, and the reset signal
terminals thereof are connected to the output terminals
of the next stages of shift register units.

[0022] The embodiments of the present disclosure will
be described below in connection with drawings.

[0023] Referring to Fig. 2, the gate driving apparatus
according to an embodiment of the present disclosure
comprises a plurality of gate driving units 2 connected in
cascade, wherein each stage of the gate driving unit 2
comprises a shift register unit 3, for example, S1, S2, and
the like in the figure, which comprises a pulling-down
control node PD-CN, and each stage of the gate driving
unit further comprises an outputting unit 4, for example,
Z1, Z2 and the like in the figure.

[0024] A pulling-up control terminal IN of the outputting
unit is connected to an output terminal OUTPUT of the
shift register unit, a reset signal terminal RET thereof is
connected to a reset signal terminal RET of the shift reg-
ister unit, a pulling-down control terminal thereof is con-
nected to a pulling-down control node PD-CN of the shift
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register unit, a first power supply input terminal thereof
is connected to the first power voltage Vgh, a second
power supply input terminal thereof is connected to the
second power voltage VSS, and an output terminal OUT
of the outputting unit is connected to the gate line 'gate’
as an output terminal of the gate driving unit.

[0025] Herein, the first power voltage Vgh is a high
level, and the second power voltage VSS is a low level.
Aninputsignal terminal IN ofthe first stage of shift register
unit S1is connected to a frame start signal STV, the reset
signal terminal RET of the first stage of shift register unit
S1 is connected to an output terminal OUTPUT of the
second stage of shiftregister unit; aninput signal terminal
of the last stage of shift register unit is connected to an
output terminal of its previous stage of shift register unit,
and areset signal terminal of the last stage of shiftregister
unitis connected to the frame start signal, oris connected
to an output terminal of any stage of shift register unit
exceptits previous stage of shift register unit or an output
terminal of an outputting unit 4; except for the first stage
of shift register unit and the last stage of shift register
unit, the input signal terminals of the remaining respective
stages of shift register units are connected to the output
terminals of previous stages of shift register units, and
the reset signal terminals thereof are connected to the
output terminals of next stages of shift register units.
[0026] As illustrated in Fig.2, a STV, as the frame start
signal, provides a driving start control signal to the shift
register; CLK and CLKB are a first clock signal and a
second clock signal, respectively, and control the shift
register to output a high level signal and alow level signal,
respectively; a VSS provides a low level maintaining sig-
nal to the shift register 3 and the outputting unit 4; a Vgh
provides a high level signal to a gate signal line through
the outputting unit 4; and a high level signal output from
the outputting unit 4 is controlled by an output signal from
the shift register 3. Among the above signals, a pulse
cycle of the STV is the same as a frame frequency of a
display device, the CLK and the CLKB have the same
signal pulses but opposite polarities, and the Vgh and
the VSS are the high level signal and the low level signal,
respectively. During a process of progressive driving,
when a first gate driving unit outputs a high level, an out-
put signal at the high level from the shift register unit S1
functions as an input signal of the shift register unit S2
in the second gate driving unit; when the second gate
driving unit outputs a high level, the output signal at the
high level from the shift register unit S2 functions as a
reset signal of the shift register unit S1 and the outputting
unit Z1 (which makes the output from the shift register
unit S1 and the gate signal be at the low levels); and
when the S1 and Z1 are reset to the low level, the shift
register S1 outputs a PD-CN signal to the outputting unit
Z1 so as to maintain the output terminal of the outputting
unit Z1 at the low level.

[0027] Similarly, the gate signal lines corresponding to
each of the gate driving units outputs progressively a high
level to drive a liquid crystal panel to drive progressively
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the display. The gate driving apparatus is always main-
tained to output the low level outside periods of time dur-
ing which it outputs the high level.

[0028] Fig.3isaschematicdiagramillustrating a circuit
structure of a shift register unit connected in cascade in
the prior art. The shift register unit is used for the prior
art shown in Fig. 1 and also may be used for the structure
of the gate driving apparatus according to the embodi-
ment of the present disclosure illustrated in Fig. 2. As
shown in Figure 3, regions marked by reference numer-
als 11, 12,13, 14 and 15 correspond to a pulling-up driv-
ing module, a pulling-up module, a pulling-down control-
ling module, a pulling-down module and a resetting mod-
ule in the shift register, respectively.

[0029] As illustrated in Fig. 3, the pulling-up driving
module 11 of the shift register unit comprises a TFT M1
with a gate and a source connected to a STV signal, and
a drain connected to a PU node;

the pulling-up module 12 comprises a TFT M3 and a ca-
pacitor C1, a source of the M3 is connected to a first clock
signal CLK, a gate thereof is connected to the PU node,
and a drain thereof is connected to an output terminal
OUTPUT,; a first end of the capacitor C1 is connected to
the PU node, and a second end thereof is connected to
the output terminal OUTPUT;

the pulling-down controlling module 13 comprises a TFT
M6 with a gate connected to the PU node, a drain con-
nected to a VSS, and a source used as a PD-CN node;
the pulling-down module 14 comprises TFTs M2, M4, M5
and M8, wherein a source of the M2 is connected to the
PU node, a gate thereof is connected to the PD-CN node,
and a drain thereof is connected to the VSS; a source of
the M4 is connected to the output terminal OUTPUT, a
gate thereofis connected to the PD-CN node, and a drain
thereof is connected to the VSS; a source and a gate of
the M5 are connected to the second clock signal CLKB,
and a drain thereof is connected to the PD-CN node; a
source of the M8 is connected to the second clock signal
CLKB, a gate thereof is connected to the PU node, and
a drain thereof is connected to the PD-CN node;

the resetting module 15 comprises TFTs M7 and M9,
wherein a source of the M7 is connected to the PU node,
a gate thereof is connected to the reset signal terminal
RET, and a drain thereof is connected to the VSS; a
source of the M9 is connected to the output terminal OUT-
PUT, a gate thereof is connected to the reset signal ter-
minal RET, and a drain thereof is connected to the VSS.
[0030] In the example, the pulling-up driving module
11 receives the high level signal outputting from the pre-
vious stage as a start signal, so that a level at the PU
node connected with the pulling-up module 12 rises and
a level at the PD-CN node is pulled down; when the first
clock signal CLK is at the high level, the TFT M3 is turned
on, and the shift register unit outputs the high level; when
an output from the next stage of shift register unit is the
high level (the second clock signal CLKB is at the high
level), the RET signal is at the high level, the M7 and M9
areturnedon, so thatthe PU node and the outputterminal
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OUTPUT are pulled down to a low level VSS, and the
PD-CN node is pulled up to the high level at the same
time; in subsequent high-low level switching processes
of the CLKB, the high level at the PD-CN node retains
the M2 and M4 to be turned on and maintains the PU
node and the outputterminal OUTPUT of the shift register
to be at the low level.

[0031] In the gate driving unit 2 according to the em-
bodiments of the present disclosure, the outputting unit
4 receives a voltage signal at the pulling-down node PD-
CN outputting from the shift register unit 3, so that the
output terminal OUT of the outputting unit 4 retains a low
level signal.

[0032] Fig. 4 is a schematic diagram illustrating an in-
ternal structure of the outputting unit 4 in the nth gate
driving unit according to an embodiment of the present
disclosure. As shown in Fig. 4, the outputting unit 4 com-
prises: a first outputting module 41 for providing the first
power voltage Vgh to the output terminal OUT of this
outputting unit, that is, outputting the same to the gate
line, in response to a pulling-up control signal, namely in
response to the output signal of the shift register unit; a
second outputting module 42 for providing the second
power voltage VSS to the output terminal OUT of this
outputting unit, in response to a reset signal RET; a third
outputting module 43 for providing the second power volt-
age VSS to the output terminal of the outputting unit, in
response to a pulling-down control signal PD-CN, namely
in response to the voltage signal at the PD-CN node of
the shift register unit.

[0033] Specifically, the first outputting module com-
prises a first thin film transistor M21 whose gate is con-
nected to the pulling-up control terminal IN of the output-
ting unit, source is connected to the first power supply
input terminal Vgh, and drain is connected to the output
terminal OUT of the outputting unit.

[0034] Specifically, the second outputting module
comprises a second thin film transistor M22 whose gate
is connected to the reset signal terminal RET of the out-
putting unit, source is connected to the output terminal
OUT of the outputting unit, and drain is connected to the
second power supply input terminal VSS.

[0035] Specifically, the third outputting module com-
prises a third thin film transistor M23 whose gate is con-
nected to the pulling-down control terminal PD-CN of the
outputting unit, source is connected to the output terminal
OUT of the outputting unit, and drain is connected to the
second power supply input terminal VSS.

[0036] In the gate driving apparatus according to the
embodiments of the present disclosure, all of the thin film
transistors in the above shift register unit are N-type thin
film transistors, the first thin film transistor, the second
thin film transistor and the third thin film transistor in the
outputting unit are all the N-type thin film transistors. All
of the N-type thin film transistors are turned on at a high
level and are turned off at a low level.

[0037] A detailed operation principle of the outputting
unit 4 is as follows.
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[0038] When the shift register n outputs a high level, it
shifts to a shift register n+1, at the same time the TFT
M21 is turned on so that the output terminal OUT of the
outputting unit outputs the high level Vgh to the gate line;
when the shift register unit n outputs a low level, the TFT
M21 is turned off, so that the output terminal OUT of the
outputting unit is disconnected from Vgh.

[0039] When the shift register n+1 outputs the high lev-
el, the RET signal is at the high level, the TFT M22 is
turned on, so that the VSS signal pulls down the level at
the output terminal OUT of the outputting unit n, and the
gate signalline nis atthe low level correspondingly; when
the shiftregister n+1 is reset to the low level, the low level
at the output terminal OUT of the outputting unit n cannot
be maintained continually.

[0040] Atthis time, the pulling-down control signal PD-
CN of the shift register is high, so that the TFT M23 is
turned on and the output terminal OUT of the outputting
unit 4 is retained to be the low level signal VSS. Thus,
with timing signals output from the outputting unit, the
signal on the gate line can be at the high level when the
shift register outputs the high level, and the signal on the
gate line can be maintained at the low level outside the
periods of time during which the shift register outputs the
high level, so that the signal on the gate line can be en-
sured to be consistent with the output signal from the
shift register.

[0041] The embodiments of the present disclosure will
be described more clearly by referring to a timing chart
illustrated in Fig. 5. Fig. 5 illustrates the timing chart for
the signals at respective signal terminals, the PU node
and the PD-CN node in the first stage of shift register
unit, and the signals at the respective signal terminals in
the first stage of outputting unit, with respect to a process
during which the first stage of shift register unit finishes
a shift once. It can be seen from the figure that an output
signal 'gate1-out’ of the first stage of gate driving unit
may be maintained to be consistent with the output signal
OUTPUT of the shift register completely.

[0042] In the gate driving apparatus of the prior art,
when the gate line is short-circuited with other wirings at
a certain position in a liquid crystal display region, the
output signal from the related shift register is abnormal
accordingly, such that the output signals from other stag-
es of shift registers are affected to be abnormal, which
inturnlead to an abnormality in the signals of correspond-
ing gate lines. As a result, the thin film transistors for
driving the display, which are connected to these gate
lines, cannot operate normally, thereby causing an ab-
normal display in the full screen finally.

[0043] However, in the gate driving apparatus accord-
ing to the embodiments of the present disclosure, when
a gate line is short-circuited with other wirings at a certain
position in a liquid crystal display region, only the low
level signal VSS and the high level signal Vgh may be
affected, but driving abilities of the low level signal VSS
and the high level signal Vgh are both strong and not
easy to be pulled generally. Meanwhile, in the embodi-
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ments of the present disclosure, since the signals from
the output terminal of the shift register is not connected
to the gate line directly, the gate line short-circuited may
not affect the output of the corresponding shift register,
which in turn provide normally a normal reset signal to
the (n-1)th stage of shift register unit and provide a normal
input signal to the (n+1)th stage of shift register unit.
Therefore, driving timings and operation states of the
gate driving unit may not be disordered and the liquid
crystal display device may display normally the remaining
regions except for the region(s) affected by the short-
circuit. Thus, the abnormality in the full screen display
caused by the short-circuit within the panel may be found
easily and there are many methods for repairing the
short-circuit within the panel of the liquid crystal display
device so that a defective product can become a good
product by repairing, which improves the product yield.
[0044] The above embodiments are described only
with respect to the shift register unit in a manner of gate
driving using a pair of clock signals (CLK and CLKB), but
they are not limited to the shift register unit in such a
driving manner. For example, for a shift register unit hav-
ing many gate lines and using a driving manner with a
plurality groups of clock signals, the gate driving appa-
ratus according to the embodiments of the present dis-
closure is also applicable, wherein the connection mode
of the respective signal terminals of the outputting unit is
the same as that of the embodiments of the present dis-
closure, and the details are omitted herein.

[0045] Theembodiments ofthe presentdisclosure pro-
vide a display device comprising the above gate driving
apparatus.

[0046] In conclusion, the embodiments of the present
disclosure is able to settle the abnormal display in the
full screen caused by an abnormality in signals output
from the shift register, when a short-circuit occurs in wir-
ings associated with gate lines within a liquid crystal pan-
el, by arranging the outputting unit at the output terminal
of the shift register unit, making an output signal from the
shift register unit of the gate driving apparatus as a pull-
ing-up control signal of the outputting unit, and providing
an output signal to the gate line by the outputting unit,
while it is able to enhance the efficiency of analysis for
defective phenomena such as the abnormal display etc.,
and increase the product yield.

[0047] Obviously, those skilled in the art may make
various amendments and variations to the embodiments
of the present invention without departing from the scope
of the present invention as defined in the appended
claims. Thus, the present disclosure intends to cover
such amendments and variations ifthey fall into the scope
of the invention defined in the appended claims.

Claims

1. A gate driving apparatus comprising a plurality of
gate driving units (2) connected in cascade, wherein
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each stage of the gate driving units (2) comprises a
shift register unit (3) comprising a pulling-up driving
module (11), a pulling-up module (12), a pulling-
down controlling module (13), a pulling-down mod-
ule (14), and a resetting module (15), wherein an
input terminal of the pulling-down controlling module
(13) is connected to a pulling-up node (PU), and an
output terminal of the pulling-down controlling mod-
ule (13) is connected to a pulling-down control node
(PD-CN) in the pulling-down module (14),
characterized in that each stage of the gate driving
units (2) further comprises an outputting unit (4) for
outputting a first power voltage (Vgh) or a second
power voltage (VSS) to arespective gate line (gate1,
gate2, ...), the outputting unit (4) comprising:

a first outputting module (41) with a pulling-up
control terminal (IN) connected to an output ter-
minal (OUTPUT) of the shift register unit (3), for
providing the first power voltage (Vgh) to an out-
put terminal (OUT) of the outputting unit (4), in
response to an output signal of the shift register
unit (3);

a second outputting module (42) with a terminal
connected to a reset signal terminal (RET) of
the shiftregister unit (3), for providing the second
power voltage (VSS) to the output terminal
(OUT) of the outputting unit (4), in response to
a reset signal;

a third outputting module (43) with a pulling-
down control terminal (PD-CN signal) connect-
ed to the pulling-down control node (PD-CN) of
the shiftregister unit (3), for providing the second
power voltage (VSS) to the output terminal
(OUT) of the outputting unit (4), in response to
a voltage signal at the pulling-down control node
(PD-CN),

wherein a first power supply input terminal of the
outputting unit (4) is connected to the first power
voltage (Vgh), a second power supply input ter-
minal of the outputting unit (4) is connected to
the second power voltage (VSS), and the output
terminal (OUT) of the outputting unit (4) is con-
nected to the respective gate line (gatet,
gate2, ...) as an output terminal (OUT) of the
gate driving unit, so that the output terminal
(OUTPUT) of the shift register unit (3) is not di-
rectly connected to the respective gate line
(gate1, gate2, ...) to avoid a gate line shorted-
circuit from affecting an output of the corre-
sponding shift register unit (3);

wherein the first outputting module (41) compris-
es a first thin film transistor (M21) whose gate
is connected to the pulling-up control terminal
(IN) of the outputting unit (4), whose source is
connected to the first power supply input termi-
nal (Vgh), and whose drain is connected to the
output terminal (OUT) of the outputting unit (4);
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wherein the second outputting module (42) com-
prises a second thin film transistor (M22) whose
gate is connected to the reset signal terminal
(RET) of the outputting unit (4), whose source
is connected to the output terminal (OUT) of the
outputting unit (4), and whose drain is connected
to the second power supply input terminal
(VSS);

wherein the third outputting module (43) com-
prises a third thin film transistor (M23) whose
gateis connected to the pulling-down control ter-
minal (PD-CN signal) of the outputting unit (4),
whose source is connected to the output termi-
nal (OUT) of the outputting unit (4), and whose
drain is connected to the second power supply
input terminal (VSS),

the pulling-up module (12) comprises a fourth
thin film transistor (M3) and a capacitor (C1), a
gate of the fourth thin film transistor (M3) is con-
nected to the pulling-up node (PU) and a first
end of the capacitor (C1), a source of the fourth
thin film transistor (M3) is connected to a clock
signal input terminal (CLK), and a drain of the
fourth thin film transistor (M3) is connected to
the output terminal (OUTPUT) of the shift regis-
ter and a second end of the capacitor (C1);

the pulling-down controlling module (13) com-
prises a fifth thin film transistor (M6), a gate of
the fifth thin film transistor (M6) is connected to
the pulling-up node (PU), a source of the fifth
thin film transistor (M6) is connected to the pull-
ing-down control node (PD-CN), and a drain of
the fifth thin film transistor (M6) is connected to
the second power voltage input terminal (VSS);
and

the resetting module (15) comprises a sixth thin
film transistor (M7) and a seventh thin film tran-
sistor (M9), a gate of the sixth thin film transistor
(M7) is connected to the reset signal terminal
(RET), a source of the sixth thin film transistor
(M7) is connected to the pulling-up node (PU),
and a drain of the sixth thin film transistor (M7)
is connected to the second power voltage input
terminal (VSS), and a gate of the seventh thin
film transistor (M9) is connected to the reset sig-
nal terminal (RET), a source of the seventh thin
film transistor (M9) is connected to the output
terminal (OUTPUT) of the shift register, and a
drain of the seventh thin film transistor (M9) is
connected to the second power voltage input
terminal (VSS).

The gatedriving apparatus of claim 1, characterized
in that all of the thin film transistors (M21, M22, M23,
M3, M6, M7, M9) are N-type thin film transistors.

The gatedriving apparatus of claim 1, characterized
in that
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an input signal terminal (IN) of a first stage of shift
register unit (S1) is connected to a frame start signal
(STV), and a reset signal terminal (RET) of the first
stage of shift register unit (S1) is connected to an
output terminal (OUTPUT) of a second stage of shift
register unit (S2);

aninput signalterminal of a last stage of shift register
unit is connected to an output terminal of a previous
stage of shift register unit, and a reset signal terminal
of the last stage of shift register unit is connected to
the frame start signal (STV), or is connected to an
output terminal of any stage of the shift register units
except for its previous stage of shift register unit or
an output terminal of an outputting unit;

except for the first stage of shift register unit (S1) and
the last stage of shift register unit, the input signal
terminals of the remaining respective stage of shift
register units are connected to the output terminals
of their previous stage of shift register unit, and the
reset signal terminals thereof are connected to the
output terminals of next stage of shift register unit.

4. A display device, characterized in that the display
device comprises the gate driving apparatus of any
one of claims 1 to 3.

Patentanspriiche

1. Gate-Ansteuereinrichtung mit einer Vielzahl von

Gate-Ansteuer-Einheiten (2), die in Kaskade ver-
schaltet sind, wobei jede Stufe der Gate-Ansteuer-
Einheiten (2) aufweist eine Shift-Register-Einheit (3)
mit einem Pull-up-Ansteuer-Modul (11), ein Pull-up-
Modul (12), ein Pull-down-Steuer-Modul (13), ein
Pull-down-Modul (14) und ein Riicksetz-Modul (15),
wobei ein Eingangsanschluss des Pull-down-Steu-
ermoduls (13) mit einem Pull-up-Knoten (PU) ver-
bunden ist, und ein Ausgangsanschluss des Pull-
down-Steuermoduls (13) mit einem Pull-down-Steu-
erknoten (PD-CN) in dem Pull-down-Modul (14) ver-
bunden ist,

dadurch gekennzeichnet, dass jede Stufe der
Gate-Ansteuer-Einheit (2) weiter aufweist eine Aus-
gabe-Einheit (4) zum Ausgeben einer ersten Leis-
tungsspannung (Vgh) oder einer zweiten Leistungs-
spannung (VSS) an jeweilige Gate-Leitungen (Gate
1, Gate 2,...), wobei die Ausgabe-Einheit (4) auf-
weist:

ein erstes Ausgabe-Modul (41) mit einem Pull-
up-Steueranschluss (IN), der mit einem Aus-
gangsanschluss (OUTPUT) der Shift-Register-
Einheit (3) verbunden ist zum Bereitstellen der
ersten Leistungsspannung (Vgh) an einen Aus-
gangsanschluss (OUT) der Ausgabe-Einheit (4)
in Reaktion auf ein Ausgabesignal der Shift-Re-
gister-Einheit (3);
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ein zweites Ausgabe-Modul (42) mit einem An-
schluss, der mit einem Ricksetz-Signalan-
schluss (RET) der Shift-Register-Einheit (3) ver-
bunden ist zum Bereitstellen der zweiten Leis-
tungsspannung (VSS) an dem Ausgabean-
schluss (OUT) der Ausgabe-Einheit (4) in Re-
aktion auf ein Rucksetz-Signal;

ein drittes Ausgabe-Modul (43) mit einem Pull-
down-Steuer-Anschluss (PD-CN-Signal), wel-
cher mit dem Pull-down-Steuerknoten (PD-CN)
der Shift-Register-Einheit (3) verbunden ist zum
Bereitstellen der zweiten Leistungsspannung
(VSS) andem Ausgangsschluss (OUT) der Aus-
gabe-Einheit (4) in Reaktion auf ein Spannungs-
signal an dem Pull-down-Steuerknoten (PD-
CN),

wobei ein erster Leistungsversorgung-Ein-
gangsanschluss der Ausgabe-Einheit (4) mitder
ersten Leistungsspannung (Vgh) verbunden ist,
ein zweiter Leistungsversorgung-Eingangsan-
schluss der Ausgabe-Einheit (4) mit der zweiten
Leistungsspannung (VSS) verbunden ist, und
der Ausgangsanschluss (OUT) der Ausgabe-
Einheit (4) mit den jeweiligen Gate-Leitungen
(Gatel, Gate,...) als einem Ausgangsanschluss
(OUT) der Gate-Ansteuer-Einheit verbunden
ist, sodass der Ausgangsanschluss (OUTPUT)
der Shift-Register-Einheit (3) nicht direkt mit der
jeweiligen Gate-Leitung (Gatel, Gate 2,...) ver-
bunden ist, um zu vermeiden, dass ein Gate-
Leitungskurzschluss eine Ausgabe der jeweili-
gen Shift-Register-Einheit (3) beeinflusst;
wobei das erste Ausgabe-Modul (41) aufweist
einen ersten Diinnschichttransistor (M21), des-
sen Gate-Anschluss mit dem Pull-up-Steueran-
schluss (IN) der Ausgabe-Einheit (4) verbunden
ist, dessen Source-Anschluss mit dem ersten
Leistungsversorgung-Eingangsanschluss
(Vgh) verbunden ist und dessen Drain-An-
schluss mit dem Ausgangsanschluss (OUT) der
Ausgabe-Einheit (4) verbunden ist;

wobei das zweite Ausgabe-Modul (42) aufweist
einen zweiten Dulnnschichttransistor (M22),
dessen Gate-Anschluss mit dem Riicksetzsig-
nal-Anschluss (RET) der Ausgabe-Einheit (4)
verbunden ist, dessen Source-Anschluss mit
dem Ausgangsanschluss (OUT) der Ausgabe-
Einheit (4) verbunden ist und dessen Drain-An-
schluss mit dem zweiten Leistungsversorgung-
Eingangsanschluss (VSS) verbunden ist;
wobei das dritte Ausgabe-Modul (43) aufweist
einen dritten Dinnschichttransistor (M23), des-
sen Gate-Anschluss mit dem Pull-down-Steuer-
anschluss (PD-CN-Signal) der Ausgabe-Einheit
(4) verbundeniist, dessen Source-Anschluss mit
dem Ausgangsanschluss (OUT) der Ausgabe-
Einheit (4) verbunden ist und dessen Drain-An-
schluss mit dem zweiten Leistungsspannung-
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Eingangsanschluss (VSS) verbunden ist,

das Pull-up-Modul (12) aufweist einen vierten
Dunnschichttransistor (M3) und einen Konden-
sator (C1), wobei ein Gate-Anschluss des vier-
ten Dunnschichttransistors (M3) mit dem Pull-
up-Knoten (PU) verbundenistund ein erstes En-
de des Kondensators (C1), ein Source-An-
schluss des vierten Dunnschichttransistors
(M3) mit einem Taktsignal-Eingangsanschluss
(CLK) verbunden ist und ein Drain-Anschluss
des vierten Dunnschichttransistors (M3) mit
dem Ausgangsanschluss (OUTPUT) des Shift-
Registers und einem zweiten Ende des Konden-
sators (C1) verbunden ist;

das Pull-down-Steuer-Modul (13) aufweist ei-
nen finften Dinnschichttransistor (M6), wobei
ein Gate-Anschluss des fiinften DUnnschicht-
transistors (M6) mit dem Pull-up-Knoten (PU)
verbunden ist, ein Source-Anschluss des finf-
ten Dunnschichttransistors (M6) mit dem Pull-
down-Steuerknoten (PD-CN) verbunden istund
ein Drain-Anschluss des flnften Dinnschicht-
transistors (M6) mit dem zweiten Leistungs-
spannung-Eingangsanschluss (VSS) verbun-
den ist; und

das Riicksetz-Modul (15) aufweist einen sechs-
ten Dunnschichttransistor (M7) und einen sieb-
ten Duinnschichttransistor (M9), wobei ein Gate-
Anschluss des sechsten Diinnschichttransis-
tors (M7) mit dem Riicksetzsignal-Anschluss
(RET) verbunden ist, ein Source-Anschluss des
sechsten Dunnschichttransistors (M7) mit dem
Pull-up-Knoten (PU) verbunden ist und ein
Drain-Anschluss des sechsten Dunnschicht-
transistors (M7) mit dem zweiten Leistungs-
spannung-Eingangsanschluss (VSS) verbun-
denist, und wobei ein Gate-Anschluss des sieb-
ten Dlnnschichttransistors (M9) mit dem Riick-
setzsignal-Anschluss (RET) verbunden ist, ein
Source-Anschluss des siebten Dunnschicht-
transistors (M9) mit dem Ausgangsanschluss
(OUTPUT) des Shift-Registers verbunden ist
und ein Drain-Anschluss des siebten Dunn-
schichttransistors (M9) mit dem zweiten Leis-
tungsspannung-Eingangsanschluss (VSS) ver-
bunden ist.

2. Gate-Ansteuereinrichtung gemafl Anspruch 1, da-
durch gekennzeichnet, dass alle Diinnschichttran-
sistoren (M21, M22, M23, M3, M6, M7, M9) N-Typ-
Dinnschichttransistoren sind.

3. Gate-Ansteuereinrichtung gemafl Anspruch 1, da-
durch gekennzeichnet, dass ein Eingangssignal-
Anschluss (EN) einer ersten Stufe einer Shift-Regis-
ter-Einheit (S1) mit einem Frame-Start-Signal (STV)
verbunden ist, und ein Ricksetzsignal-Anschluss
(RET) der ersten Stufe der Shift-Register-Einheit
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(S1) miteinem Ausgangsanschluss (OUTPUT) einer
zweiten Stufe einer Shift-Register-Einheit (S2) ver-
bunden ist;

ein Eingangssignal-Anschluss einer letzten Stufe ei-
ner Shift-Register-Einheit mit einem Ausgangsan-
schluss einer vorhergehenden Stufe einer Shift-Re-
gister-Einheit verbundenist und ein Riicksetzsignal-
Anschluss der letzten Stufe der Shift-Register-Ein-
heit mit dem Frame-Start-Signal (STV) verbunden
ist oder mit einem Ausgangsanschluss einer belie-
bigen Stufe der Shift-Register-Einheiten mit Ausnah-
me der vorhergehenden Stufe der Shift-Register-
Einheit oder einem Ausgangsanschluss einer Aus-
gabe-Einheit verbunden ist;

mit Ausnahme von der ersten Stufe der Shift-Regis-
ter-Einheit (S1) und der letzten Stufe der Shift-Re-
gister-Einheit der Eingangssignal-Anschlliisse der
verbleibenden jeweiligen Stufe der Shift-Register-
Einheiten mitden Ausgabeanschliissen ihrer vorher-
gehenden Stufe der Shift-Register-Einheit verbun-
den sind und die Riicksetzsignal-Anschliisse davon
mit den Ausgabeanschllissen der nachsten Stufe
der Shift-Register-Einheit verbunden sind.

Anzeigeeinrichtung, dadurch gekennzeichnet,
dass die Anzeigeeinrichtung die Gate-Ansteuerein-
richtung gemaf einem der Anspriiche 1 bis 3 auf-
weist.

Revendications

Appareil de commande de grille, comprenant une
pluralité d’unités de commande de grille (2) connec-
tées en cascade, dans lequel chaque étage des uni-
tés de commande de grille (2) comprend une unité
de registre a décalage (3) comprenant un module
de commande de rappel vers le niveau haut (11), un
module de rappel vers le niveau haut (12), un module
de contrble de rappel vers le niveau bas (13), un
module de rappel vers le niveau bas (14), et un mo-
dule de réinitialisation (15), dans lequel une borne
d’entrée du module de contréle de rappel vers le
niveau bas (13) est connecté a un noeud de rappel
vers le niveau haut (PU), et une borne de sortie du
module de contrdle de rappel vers le niveau bas (13)
est connecté a un noeud de contrble de rappel vers
le niveau bas (PD-CN) dans le module de rappel
vers le niveau bas (14),

caractérisé en ce que chaque étage des unités de
commande de grille (2) comprend en outre une unité
de sortie (4) pour produire une premiére tension de
puissance (Vgh) ou une seconde tension de puis-
sance (VSS) vers une ligne de grille respective
(gate1, gate2, ...), 'unité de sortie (4) comprenant :

un premier module de sortie (41) doté d’une bor-
ne de contréle de rappel vers le niveau haut (IN)
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connectée a une borne de sortie (OUTPUT) de
I'unité de registre a décalage (3), pour fournir la
premiére tension de puissance (Vgh) a une bor-
ne de sortie (OUT) de l'unité de sortie (4), en
réaction a un signal de sortie de l'unité de regis-
tre a décalage (3) ;

un deuxieme module de sortie (42) doté d’'une
borne connectée a une borne de signal de réi-
nitialisation (RET) de I'unité de registre a déca-
lage (3), pour fournir la seconde tension de puis-
sance (VSS) alaborne de sortie (OUT) del'unité
de sortie (4), en réaction a un signal de
réinitialisation ;

un troisieme module de sortie (43) doté d'une
borne de contrble de rappel vers le niveau bas
(signal PD-CN) connectée au noeud de contrble
de rappel vers le niveau bas (PD-CN) de l'unité
de registre a décalage (3), pour fournir la secon-
de tension de puissance (VSS) a la borne de
sortie (OUT) de I'unité de sortie (4), en réaction
a un signal de tension sur le noeud de controle
de rappel vers le niveau bas (PD-CN) ;

dans lequel une premiére borne d’entrée d’ali-
mentation électrique de I'unité de sortie (4) est
connectée a la premiére tension de puissance
(Vgh) ; une seconde borne d’entrée d’alimenta-
tion électrique de l'unité de sortie (4) est con-
nectée a la seconde tension de puissance
(VSS), et la borne de sortie (OUT) de l'unité de
sortie (4) est connectée a la ligne de grille res-
pective (gate1, gate2, ...) comme borne de sor-
tie (OUT) de l'unité de commande de grille, de
telle sorte que la borne de sortie (OUTPUT) de
I'unité de registre a décalage (3) n’est pas direc-
tement connectée a la ligne de grille respective
(gate1, gate2, ...) pour éviter qu'une ligne de
grille court-circuitée n’affecte une sortie de I'uni-
té de registre a décalage (3) ;

dans lequel le premier module de sortie (41)
comprend un premier transistor a couches min-
ces (M21) dont la grille est connectée a la borne
de controle de rappel vers le niveau haut (IN)
de l'unité de sortie (4), dont la source est con-
nectée ala premiére borne d’entrée d’alimenta-
tion électrique (Vgh), et dont le drain est con-
necté a la borne de sortie (OUT) de l'unité de
sortie (4) ;

dans lequel le deuxieme module de sortie (42)
comprend un deuxiéme transistor a couches
minces (M22) dont la grille est connectée a la
borne de signal de réinitialisation (RET) de I'uni-
té de sortie (4), dont la source est connectée a
la borne de sortie (OUT) de I'unité de sortie (4),
etdontle drain est connecté a la seconde borne
d’entrée d’alimentation électrique (VSS) ;

dans lequel le troisieme module de sortie (43)
comprend un troisieme transistor a couches
minces (M23) dont la grille est connectée a la
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borne de contrdle de rappel vers le niveau bas
(signal PD-CN) de l'unité de sortie (4), dont la
source est connectée ala borne de sortie (OUT)
de l'unité de sortie (4), et dont le drain est con-
necté a la seconde borne d’entrée d’alimenta-
tion électrique (VSS) ;

le module de rappel vers le niveau haut (12)
comprend un quatrieme transistor a couches
minces (M3) et un condensateur (C1), une grille
du quatrieme transistor a couches minces (M3)
est connectée au noeud de rappel vers le niveau
haut (PU) et une premiére extrémité du conden-
sateur (C1), une source du quatrieme transistor
acouches minces (M3) est connectée a une bor-
ne d’entrée de signal d’horloge (CLK), et un
drain du quatriéme transistor a couches minces
(M3) est connecté a la borne de sortie (OUT-
PUT) du registre a décalage et a une seconde
extrémité du condensateur (C1) ;

le module de contrdle de rappel vers le niveau
bas (13) comprend un cinquiéme transistor a
couches minces (M6), une grille du cinquieme
transistor a couches minces (M6) est connectée
au noeud de rappel vers le niveau haut (PU),
une source du cinquiéme transistor a couches
minces (M6) est connectée au noeud de contro-
le de rappel vers le niveau bas (signal PD-CN),
et un drain du cinquiéme transistor a couches
minces (M6) est connecté a la seconde borne
d’entrée d’alimentation électrique (VSS), et

le module de réinitialisation (15) comprend un
sixieme transistor a couches minces (M7) et un
septieme transistor a couches minces (M9), une
grille du sixiéme transistor a couches minces
(M7) est connectée a la borne de signal de réi-
nitialisation (RET), une source du sixieme tran-
sistor a couches minces (M7) est connectée au
noeud de rappel vers le niveau haut (PU), et un
drain du sixiéme transistor a couches minces
(M7) est connecté a la seconde borne d’entrée
d’alimentation électrique (VSS), et une grille du
septieme transistor a couches minces (M9) est
connectée a la borne de signal de réinitialisation
(RET), une source du septiéme transistor a cou-
ches minces (M9) est connectée a la borne de
sortie (OUTPUT) du registre a décalage, et un
drain du septiéme transistor a couches minces
(M9) est connecté a la seconde borne d’entrée
d’alimentation électrique (VSS).

Appareil de commande de grille selon la revendica-
tion 1, caractérisé en ce que la totalité des transis-
tors a couches minces (M21, M22, M23, M3, M6,
M7, M9) sont des transistors a couches minces de
type N.

Appareil de commande de grille selon la revendica-
tion 1, caractérisé en ce que
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une borne de signal d’entrée (IN) d’'un premier étage
de l'unité de registre a décalage (S1) est connectée
a un signal de début de trame (STV), et une borne
de signal de réinitialisation (RET) du premier étage
de l'unité de registre a décalage (S1) est connectée
a une borne de sortie (OUTPUT) d’'un second étage
de l'unité de registre a décalage (S2) ;

une borne de signal d’entrée d’un dernier étage de
I'unité de registre a décalage est connectée a une
borne de sortie d’'un étage précédent de l'unité de
registre a décalage, et une borne de signal de réini-
tialisation du dernier étage de l'unité de registre a
décalage est connectée au signal de début de trame
(STV), ou est connectée a une borne de sortie d’'un
étage quelconque de l'unité de registre a décalage,
excepté pour son étage précédentd’unité de registre
a décalage ou une borne de sortie d’'une unité de
sortie ;

excepté pour le premier étage d’'unité de registre a
décalage (S1) et le dernier étage d'unité de registre
a décalage, les bornes de signal d’entrée de I'étage
respectif restant des unités de registre a décalage
sont connectées aux bornes de sortie de leur étage
précédent d’unité de registre a décalage, et les bor-
nes de signal de réinitialisation de celles-ci sont con-
nectées aux bornes de sortie de I'étage suivant de
I'unité de registre a décalage.

Dispositif d’affichage, caractérisé en ce que le dis-
positif d’affichage comprend I'appareil de comman-
de de grille selon 'une quelconque des revendica-
tions 1 a 3.
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