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(54) Shift register unit, gate driving circuit and display

(57) A shift register unit, a gate driving circuit and a
display apparatus are disclosed. The shift register unit
includes a first TFT (T1) having a first electrode connect-
ed to an input terminal and a gate connected to a second
clock signal input terminal; a second TFT (T2); a third
TFT (T3) having a second electrode connected to an out-
put terminal, a first electrode connected to a first clock
signal input terminal, and a gate connected to the second
electrode of the first TFT; a fourth TFT (T4); a fifth TFT
(T5) having a gate connected to the second clock signal
input terminal, a first electrode connected to the output
terminal and a second electrode connected to the low
potential connecting terminal; a capacitor (C1), and thus
the burrs and miscellaneous spikes in a gate driving
waveform outputted by the circuit can be suppressed
well.
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Description

TECHNICAL FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a field of liquid
crystal display screen manufacturing, and particularly to
a shift register unit, a gate driving circuit and a display
apparatus.

BACKGROUND

[0002] At present, display screens of more and more
mobile phones have a structure with a narrow frame. A
primary technique for accomplishing a narrow frame for
Thin Film Transistor-Liquid Crystal Display (TFT-LCD) in
a display screen is a gate driving technique, which
achieves the purpose of making TFT-LCD of the display
screen have the narrow fame by a manner of omitting
gate fan-out. As compared to other techniques, such gate
driving technique does not require introducing a new op-
tical mask or adding any additional process, and thus it
is fully compatible with existing manufacturing process
of TFT-LCD. In addition, cost for manufacturing the gate
driving circuit is low and reliability is high. Due to the
above reasons, the gate driving technique has become
the primary technique for accomplishing the narrow
frame for TFT-LCD at present.
[0003] The existing gate driving circuit mainly includes
shift register units and an inverter having functions of
pulling up an electrical potential (that is, increasing the
electrical potential of an output terminal) and pulling down
the electrical potential (that is, decreasing the electrical
potential of the output terminal). The basic operational
principle of the existing gate driving circuit is as follows:
inputting a square wave having a certain width by input-
ting Integrated Circuit (IC) signal, scanning pixels in each
of rows from up to down, and representing output volt-
ages of pixels of the scanned row in a square wave. The
operational principle of an existing shift register unit cir-
cuit is as shown in Fig.1. Since a clock signal CLK1 in
such shift register unit circuit is in series connected to a
capacitor C1 having a big capacitance, power consump-
tion of the circuit will be increased. In addition, an output
terminal Row(n) is in a floating state most of the time with
the electrical potential thereof not being pulled down,
there are many burrs and miscellaneous spikes in the
waveform of the output voltage of the output terminal
Row(n), thus quality of display being reduced.

SUMMARY

[0004] Embodiments of the present disclosure provide
a display apparatus based on a gate driving circuit for
suppressing burrs and miscellaneous spikes in a gate
driving waveform outputted by the circuit to increase
quality of display, meanwhile reducing the space for lay-
out of the circuit, and reducing power consumption of the
circuit.

[0005] Embodiments of the present disclosure provide
a shift register unit including an input terminal, an output
terminal, a first clock signal input terminal, a second clock
signal input terminal, a low potential connecting terminal
and a reset terminal, wherein the shift register unit further
includes a first Thin Film Transistor (TFT) having a first
electrode connected to the input terminal and a gate con-
nected to the second clock signal input terminal; a third
TFT having a second electrode connected to the output
terminal, a first electrode connected to the first clock sig-
nal input terminal, and a gate connected to a second
electrode of the first TFT; a second TFT having a first
electrode connected to the second electrode of the first
TFT, a gate connected to the reset terminal, and a second
electrode connected to the low potential connecting ter-
minal; a fourth TFT having a first electrode connected to
the output terminal, a gate connected to the reset termi-
nal, and a second electrode connected to the low poten-
tial connecting terminal; a fifth TFT having a gate con-
nected to the second clock signal input terminal, a first
electrode connected to the output terminal, and a second
electrode connected to the low potential connecting ter-
minal; a capacitor connected between the gate and the
second electrode of the third TFT; wherein a first clock
signal input from the first clock signal input terminal and
a second clock signal input from the second clock signal
input terminal have a same period and are inverted to
each other.
[0006] According to an embodiment, in the first TFT,
the second TFT, the third TFT, the fourth TFT and the
fifth TFT, the first electrode of any of t TFTs is drain and
the second electrode thereof is source, and the first elec-
trode of any of (5-t) TFTs is source and the second elec-
trode thereof is drain, wherein t is an integer and 0≤t≤5.
[0007] According to an embodiment, all of the first TFT,
the second TFT, the third TFT, the fourth TFT and the
fifth TFT are N type Transistors.
[0008] According to an embodiment, polycrystalline sil-
icon, amorphous silicon or oxide semiconductors are
used as material of semiconductor layer in the TFTs.
[0009] Embodiments of the present disclosure further
provide a gate driving circuit including n above-described
shift register units, wherein the input terminal of a first
shift register unit is connected to a start signal input ter-
minal; the input terminal of an mth shift register unit is
connected to the output terminal of an (m-1)th shift reg-
ister unit, the reset terminal of the mth shift register unit
is connected to the output terminal of an (m+1)th shift
register unit, wherein both m and n are integers and
1<m<n.
[0010] Embodiments of the present disclosure further
provide a display apparatus including the above-de-
scribed gate driving circuit.
[0011] The embodiments of the present disclosure pro-
vide a gate driving circuit including n shift register units,
each of the shift register units only adopts 5 TFTs and
one capacitor and has a simple structure, which can ef-
fectively reduce the area for layout of the circuit and also
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reduce power consumption of the circuit. In addition, by
means of the structure wherein the gate of the first TFT
is connected to the second clock signal input terminal,
the first electrode of the first TFT is connected to the input
terminal, the second electrode of the first TFT is connect-
ed to the capacitor, the gate of the third TFT and the first
electrode of the second TFT, the electrical potential of
the output terminal is increased, and with the aid of the
fifth TFT connected between the output terminal and the
low potential and controlled by the second clock signal,
the electrical potential of the output terminal is pulled
down, and thus it is capable of suppressing burrs and
miscellaneous spikes in the gate driving square wave
outputted by the circuit better.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] In order to explain the technical solutions in the
embodiments of the present disclosure or in the prior art
more clearly, accompanying drawings required for de-
scribing the embodiments of the present disclosure or
the prior art will be introduced. Obviously, the accompa-
nying drawings below are only some embodiments of the
present disclosure, and based on the accompanying
drawings, other accompanying drawings can be obtained
by those skilled in the art without paying any inventive
labor.
[0013] Fig.1 is a schematic structure diagram of a shift
register unit circuit in a basic gate driving circuit in the
prior art;
[0014] Fig.2 is a schematic structure diagram of a shift
register unit circuit in a basic gate driving circuit in em-
bodiments of the present disclosure;
[0015] Fig.3 is a schematic diagram of the gate driving
circuit in embodiments of the present disclosure;
[0016] Fig.4 is a timing sequence waveform for the
gate driving circuit performing scanning from up to down
in embodiments of the present disclosure; and
[0017] Fig.5 is a single stage waveform of the gate driv-
ing circuit in embodiments of the present disclosure.

DETAILED DESCRIPTION

[0018] Descriptions will be made clearly and thorough-
ly for the technical solutions in the embodiments of the
present disclosure below, taken in conjunction with the
accompanying drawings of the embodiments of the
present disclosure. Obviously, the described embodi-
ments are only some but not all of the embodiments of
the present disclosure. Other embodiments obtained by
those skilled in the art based on the described embodi-
ments without paying any inventive labor shall belong to
the scope sought for protection in the present disclosure.
[0019] In embodiments of the present disclosure, a
gate driving circuit is proposed, wherein a shift register
unit in the gate driving circuit has a relatively smaller
number of TFTs and has a simple structure, so that the
space for layout of the circuit can be reduced. As com-

pared to the prior art, in the embodiments of the present
disclosure, there is no serial capacitor, and there is only
a capacitor functioning as pulling up an electrical poten-
tial of a gate of a third TFT, so power consumption of the
circuit is small. With the aid of a fifth TFT connected be-
tween an output terminal and a low potential, controlled
by a second clock signal, an electrical potential of an
output terminal is pulled down, so burrs and miscellane-
ous spikes in the gate driving square wave outputted by
the circuit may be well suppressed.
[0020] Preferred embodiments of the present disclo-
sure will be described below with reference to the ac-
companying drawings.
[0021] The shift register unit in the gate driving circuit
proposed in the embodiments of the present disclosure
includes an input terminal Start, a reset terminal Reset,
an output terminal Output, a first Thin Film Transistor
(TFT) T1, a second Thin Film Transistor T2, an electrical
potential pulling up portion (including a third TFT T3), an
electrical potential pulling down portion (including a fourth
TFT T4 and a fifth TFT T5). A connection point of a gate
of T3 and a capacitor C1 in Fig.2 is called as a point Q.
[0022] Since a better display effect can be obtained
adopting N type transistors in actual applications, TFTs
in the gate driving circuit based on n shift register units
provided in the preferred embodiments of the present
disclosure are all N type transistors.
[0023] The shift register unit in the gate driving circuit
proposed in the embodiments of the present disclosure
is as shown in Fig.2, and particularly includes:
[0024] the input terminal Start connected to the first
electrode of T1, for inputting a voltage having a high level
during a half clock signal period when scanning is started
and thereafter constantly inputting a voltage having a low
level;
[0025] the reset terminal Reset connected to gates of
T2 and T4;
[0026] the output terminal Output connected to a first
electrode of T5, a first electrode of T4, a second electrode
of T3 and one terminal of the capacitor C1;
[0027] the capacitor C1 with the one terminal connect-
ed to the output terminal, the second electrode of T3, the
first electrode of T4 and the first electrode of T5, and the
other terminal connected to a second electrode of T1, a
first electrode of T2 and a gate of T3;
[0028] a first clock signal input terminal CLKA connect-
ed to the first electrode of T3;
[0029] a second clock signal input terminal CLKB con-
nected to a gate of T1 and a gate of T5;
[0030] the first TFT T1 having the gate connected to
CLKB and the gate of T5, the first electrode connected
to the input terminal Start, and the second electrode con-
nected to the first electrode of T2, the gate of T3 and the
other terminal of C1;
[0031] the second TFT T2 having the first electrode
connected to the second electrode of T1 and a second
electrode connected to a low potential connecting termi-
nal Vss;
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[0032] the third TFT T3 having a first electrode con-
nected to CLKA and the second electrode connected to
the first electrode of T4;
[0033] the fourth TFT T4 having the gate connected to
the gate of T2 and the reset terminal Reset, and the first
electrode connected to the second electrode of T3;
[0034] the fifth TFT T5 having the gate connected to
the second clock signal input terminal CLKB and the gate
of T1;
[0035] the low potential connecting terminal Vss con-
nected to the second electrode of T2, the second elec-
trode of T4 and the second electrode of T5.
[0036] The above-described shift register unit oper-
ates under a situation where the two clocks CLKA and
CLKB are differential input signals in a single period, that
is, the first clock signal and the second clock signal have
a same period and are inverted to each other.
[0037] In the above-described 5 TFTs, the first elec-
trode of any of t TFTs is drain and the second electrode
thereof is source, and the first electrode of any of (5-t)
TFTs is source and the second electrode thereof is drain,
wherein t is an integer and 0≤t≤5.
[0038] Those skilled in the art should understand that
the connection relationship of the sources/drains of TFTs
in the above-described circuit may be properly modified
according to the channel type of TFTs. For example, in
actual applications, the first electrode of each of the
above-described 5 TFTs is drain, and the second elec-
trode is source; alternatively, the first electrode of each
of the above-described 5 TFTs is source, and the second
electrode is drain.
[0039] Based on the above-described shift register
unit, the embodiments of the present disclosure provide
a gate driving circuit including n above-described shift
register units, wherein the first clock signal input terminal
and the second clock signal input terminal of two adjacent
shift register units are connected to a first common clock
signal input terminal and a second common clock signal
input terminal alternately, and the low potential connect-
ing terminals of the two adjacent shift register units are
connected to a common low potential connecting termi-
nal; the output terminal of each of the shift register units
is connected to a corresponding signal output terminal;
the input terminal of a first shift register unit is connected
to a start signal input terminal; the input terminal of an
mth shift register unit is connected to the output terminal
of an (m-1)th shift register unit, the reset terminal of the
mth shift register unit is connected to the output terminal
of an (m+1)th shift register unit, wherein both m and n are
integers and 1<m<n.
[0040] Based on the above-described gate driving cir-
cuit, the embodiments of the present disclosure further
provide a Thin Film Transistor-Liquid Crystal Display
(TFT-LCD).
[0041] Based on the above-described shift register unit
and the gate driving circuit, the embodiments of the
present disclosure provide a method for applying the gate
driving circuit, wherein the timing sequence waveform

for the gate driving circuit when a scanning is performed
from up to down is as shown in Fig.4, and includes: in a
first half period A of a first clock period, inputting a start
signal having a high level from the start signal input ter-
minal to the input terminal of the first shift register unit;
after the first half period A of the first clock period, input-
ting constantly the start signal having a low level from
the start signal input terminal to the input terminal of the
first shift register unit; in a second half period of each
clock period (for example B, D and so on), inputting a
clock signal having a high level from the first common
clock signal input terminal to the first clock signal input
terminal of each of the shift register units, and inputting
a clock signal having a low level from the second common
clock signal input terminal to the second clock signal input
terminal of each of the shift register units, outputting the
output signal at the output terminal of the (m-1)th shift
register unit to the input terminal of the mth shift register
unit; in a first half period of each clock period after the
first clock period (for example C), inputting a clock signal
having the low level from the first common clock signal
input terminal to the first clock signal input terminal of
each of the shift register units, and inputting a clock signal
having the high level from the second common clock sig-
nal input terminal to the second clock signal input terminal
of each of the shift register units, outputting the output
signal at the output terminal of the (m+1)th shift register
unit to the reset terminal of the mth shift register unit;
wherein both m and n are integers and 1<m<n.
[0042] Description will be given in detail to the shift
register unit provided in the embodiments of the present
disclosure with reference to Fig.2.
[0043] When the gate driving circuit begins scanning
pixels in each of rows from up to down, the input terminal
Start supplies a high level pulse signal lasting a half clock
period. In such a half clock period, the CLKA is at a low
level, the CLKB is at a high level, T1 and T5 are turned
on, the high level inputted from the input terminal Start
pre-charges the capacitor C1 through T1; in addition, T3
is turned on, the second electrode of T3 is directly con-
nected to the output terminal Output, the low level of the
CLKA is input to the first electrode of T3 and is output
from the Output through the second electrode of T3.
[0044] After the half clock period, the CLKA is at the
high level, and the high level of the CLKA is output via
T3 to the output terminal Output, meanwhile the capacitor
C1 makes the potential of the gate of T3 be pulled up,
so that the T3 can transfer the high level of CLKA better.
[0045] The above process is a process for the shift
register unit to output one stage gate driving square
wave. After the half clock period, T2 is turned on under
the control of the reset terminal Reset so that the point
Q can be discharged, and T4 is turned on under the con-
trol of the Reset so that the output terminal Output is
pulled down; T1 is turned on due to the high level of CLKB,
and the point Q is discharged since the Start signal is at
the low level at this time; meanwhile, T5 is turned on due
to the high level of CLKB, such that the output level of
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the Output is pulled down.
[0046] When the gate driving circuit scans from up to
down, T1 belongs to a pre-charging portion, T2 and T4
belong to a reset portion. The pre-charging portion pre-
charges the C1 connected to the gate of T3 in the half
clock period when the CLKB is at the high level, such
that the C1 charges the gate of T3 after the half clock
period.
[0047] The function of the electrical potential pulling up
portion is outputting a high level signal for gate driving
during the half clock period when the CLKA is at the high
level, after the pre-charging, that is, after the signal Start
charges the C1 through T1 for the half clock period.
[0048] The function of the electrical potential pulling
down portion is pulling down alternately the electrical po-
tential at the output terminal Output under the control of
the signal CLKB and the signal Reset.
[0049] Fig.3 shows the principle diagram of the gate
driving circuit of the present disclosure, wherein Output
n-1 represents the input terminal of the shift register unit
at the current stage and is connected to the output at the
previous stage, Output n+1 represents the reset terminal
of the shift register unit at the current stage and is con-
nected to the output at the next stage, and Output n-1 of
the shift register unit at the first stage of the gate driving
circuit is connected to the start signal Start.
[0050] Fig.4 shows the timing sequence waveform for
the gate driving circuit when a scanning is performed
from up to down in the embodiments of the present dis-
closure. The Start outputs a high level in a first half period
of a first clock period, and then outputs constantly a low
level. The CLKA outputs a clock signal having a low level
in a first half clock period of each clock period and outputs
a clock signal having a high level in a second half clock
period of each clock period. The CLKB outputs a clock
signal having the high level in the first half clock period
of each clock period and outputs a clock signal having
the low level in the second half clock period of each clock
period. GL0 outputs a clock signal having the high level
in the second half clock period of the first clock period,
GL1 outputs a clock signal having the high level in a first
half clock period of the second clock period, and GL2
outputs a clock signal having the high level in a second
half clock period of the second clock period.
[0051] Fig.5 is the single stage waveform of the shift
register unit at the first stage in the gate driving circuit of
the embodiments of the present disclosure, wherein the
output waveforms of CLKA, CLKB and Start are the same
as those in Fig.4. The point Q is in a pre-charging state
in the first half clock period of the first clock period, and
in a high level state in the second half clock period of the
second clock period. The output terminal (Output) out-
puts a high level in the second half clock period of the
first clock period. In the first half clock period of the second
clock period, the high level output from the output terminal
of the shift register unit at the next stage is input to the
Reset.
[0052] The operational principle of the gate driving cir-

cuit of the present disclosure will be described with ref-
erence to the shift register unit circuit of the embodiments
of the present disclosure as shown in Fig.2, the principle
diagram of the gate driving circuit of the embodiments of
the present disclosure as shown in Fig.3, the timing se-
quence diagram for the gate driving circuit performing
scanning from up to down of the embodiments of the
present disclosure as shown in Fig.4 and the single stage
waveform of the shift register unit at the first stage of the
gate driving circuit of the embodiments of the present
disclosure as shown in Fig.5.
[0053] A first phase is as shown by A in Fig.4 and Fig.
5, and is a half clock period in which the gate driving
circuit begins to operate, wherein the start signal input
from the Start is at a high level, the clock signal of the
CLKA is at a low level, and the clock signal of the CLKB
is at a high level. The signal Start is input to the input
terminal Output n-1 of the first shift register unit SR0, the
clock signal having the high level supplied from the CLKB
makes T1 be turned on, the signal Start pre-charges the
gate Q of the T3 in SR0, so that the voltage at the point
Q of T3 is increased. At this time, the reset signal at Out-
put n+1 (that is, Reset) in SR0 is at the low level, both T2
and T4 are in a turned-off state, the point Q of T3 is main-
tained in a pre-charging state, and the CLKB turns on
T5 , such that SR0 sets the output signal Output to the
low level.
[0054] A second phase is as shown by B in Fig.4 and
Fig.5, and is a half clock period after the first phase, that
is, after ending of the pre-charging, wherein the clock
signal output from the CLKA is at the high level, the clock
signal output from the CLKB is at the low level, and the
input signal of the Start is at the low level. At this time,
the signal of GL1 is the reset voltage Output n+1 of the
first phase and is at the low level, so that T1, T2, T4 and
T5 in SR0 are turned off and T3 is turned on, the capacitor
C1 makes the electrical potential of the point Q of T3 in
SR0 be increased, such that the loss of the high level
signal output from the CLKA is tiny in the process of being
transmitted through T3. Since GL0 outputs the high level
signal in the second phase, the high level signal output
from GL0 has been shifted as compared to the start signal
Start of SR0. Meanwhile, GL0 inputs the output signal of
SR0 to Output n-1 of SR1, the signal Start of SR1 pre-
charges the point Q of T3 in SR1 through T1 to make the
voltage of the point Q of T3 to be increased.
[0055] A third phase is shown by C in Fig.4 and Fig.5,
and is a half clock period after the second phase. At this
time, T3 in SR1 is turned on, the capacitor C1 makes the
electrical potential of the point Q of T3 in SR1 be in-
creased, GL1 outputs the high level signal, and the output
signal of GL1 has been shifted as compared to the output
signal of GL0. As for SR0, the output signal of GL1 is input
to Output n+1 of SR0 (that is, Reset of SR0), the input
signal of the Start is at the low level, the clock signal
output from the CLKA is at the low level, and the clock
signal output from the CLKB is at the high level, T1 is
turned on; the Start is at the low level and may discharge
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the point Q of T3 through T1; meanwhile, T5 is turned on
by CLKB, and the electrical potential of the output signal
of GL0 is pulled down. T2 is turned on by the Reset signal,
so that the point Q of T3 is discharged; T4 is turned on
by the Reset signal, and the electrical potential of the
output signal of GL0 is pulled down. Meanwhile, the out-
put signal of GL1 is input to Output n-1 of SR2, the input
signal of the Start of SR2 (that is, Output n-1) pre-charges
the point Q of T3 of SR2 through T1 to make the voltage
of the point Q be increased.
[0056] A fourth phase is as shown by D in Fig.4 and
Fig.5, and is a half clock period after the third period. At
this time, T3 in SR2 is turned on, the capacitor C1 makes
the electrical potential of T3 in SR2 be increased, the GL2
outputs the high level signal, and the output signal of GL2
has been shifted as compared to the output signal of GL1.
[0057] SR3, SR4, ..., SRn, SRn+1 repeat the above
process, so the scanning from up to down is accom-
plished by the gate driving circuit, that is, the gate driving
scanning output from up to down is accomplished under
the control of the high/low levels of the Start (Output n-
1)/Reset (Output n+1), CLKA/CLKB.
[0058] Polycrystalline silicon, amorphous silicon or ox-
ide semiconductors may be used as material of semicon-
ductor layer of the TFTs in the shift register unit of the
embodiments of the present disclosure.
[0059] The gate driving circuit provided in the embod-
iments of the present disclosure has a simple structure,
and the shift register unit in the gate driving circuit has a
relative smaller number of TFTs, so the space for layout
of the circuit can be effectively reduced and power con-
sumption of the circuit can also be reduced. In addition,
power consumption of the circuit is small since there is
only one capacitor functioning as pulling up the electrical
potential of the gate of the third TFT. In addition, with the
aid of a structural unit being constituted by the fifth TFT
and functioning as pulling down the electrical potential
of the output terminal, the burrs and miscellaneous
spikes in the gate driving square wave outputted by the
circuit can be well suppressed.
[0060] The above descriptions are only for illustrating
the embodiments of the present disclosure, and in no
way limit the scope of the present disclosure. It will be
obvious that those skilled in the art may make modifica-
tions, variations and equivalences to the above embod-
iments without departing from the spirit and scope of the
present disclosure as defined by the following claims.
Such variations and modifications are intended to be in-
cluded within the spirit and scope of the present disclo-
sure.

Claims

1. A shift register unit including an input terminal, an
output terminal, a first clock signal input terminal, a
second clock signal input terminal, a low potential
connecting terminal and a reset terminal, wherein

the shift register unit further includes:

a first Thin Film Transistor TFT having a first
electrode connected to the input terminal and a
gate connected to the second clock signal input
terminal;
a second TFT having a first electrode connected
to the second electrode of the first TFT, a gate
connected to the reset terminal, and a second
electrode connected to the low potential con-
necting terminal;
a third TFT having a second electrode connect-
ed to the output terminal, a first electrode con-
nected to the first clock signal input terminal, and
a gate connected to a second electrode of the
first TFT;
a fourth TFT having a first electrode connected
to the output terminal, a gate connected to the
reset terminal, and a second electrode connect-
ed to the low potential connecting terminal;
a fifth TFT having a gate connected to the sec-
ond clock signal input terminal, a first electrode
connected to the output terminal, and a second
electrode connected to the low potential con-
necting terminal; and
a capacitor connected between the gate and the
second electrode of the third TFT;
wherein a first clock signal input from the first
clock signal input terminal and a second clock
signal input from the second clock signal input
terminal have a same period and are inverted
to each other.

2. The shift register unit of claim 1, wherein in the first
TFT, the second TFT, the third TFT, the fourth TFT
and the fifth TFT, the first electrode of any of t TFTs
is drain and the second electrode thereof is source,
and the first electrode of any of (5-t) TFTs is source
and the second electrode thereof is drain, wherein t
is an integer and 0≤t≤5.

3. The shift register unit of claim 1, wherein, all of the
first TFT, the second TFT, the third TFT, the fourth
TFT and the fifth TFT are N type Transistors.

4. The shift register unit of any one of claims 1-3, where-
in polycrystalline silicon, amorphous silicon or oxide
semiconductors are used as material of semicon-
ductor layer in the TFTs.

5. A gate driving circuit including n shift register units
of any one of claims 1-4, wherein:

the input terminal of a first shift register unit is
connected to a start signal input terminal;
the input terminal of an mth shift register unit is
connected to the output terminal of an (m-1)th

shift register unit, the reset terminal of the mth
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shift register unit is connected to the output ter-
minal of an (m+1)th shift register unit, wherein
both m and n are integers and 1<m<n.

6. A display apparatus including the gate driving circuit
of claim 5.
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