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Description

TECHNICAL FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a technical
field of liquid crystal displaying, and particularly to a shift
register unit circuit, a shift register, an array substrate
and a display apparatus.

BACKGROUND

[0002] At present, in design of liquid crystal panel of
mobile products, a shift register circuit capable of accom-
plishing bi-directional scanning has been widely used as
a gate driving circuit and is integrated on an array sub-
strate to achieve scanning and driving the panel, such
that the cost may be saved and a design with two sym-
metric sides may be achieved for the panel. In addition,
bonding area and fan-shaped wiring space for a gate
circuit control chip may be omitted, such that a narrow
frame design may be achieved, meanwhile a bonding
process in the direction of gate may be omitted, which is
advantageous for increasing the productivity and yield
rate.
[0003] The bi-directional scanning shift register circuit
includes a shift register unit circuit in a first row, a shift
register unit circuit in a last row, and at least one shift
register unit circuit in a middle row. A practicable shift
register unit circuit in the first row is shown in Fig.1a and
includes ten Thin Film Transistors and a capacitor,
wherein a frame start signal (STV) input terminal is con-
nected to a signal input terminal (INPUT). A shift register
unit circuit in the last row is shown in Fig.1b, which is
matched with the shift register unit circuit in the first row
as shown in Fig.1a and includes ten Thin Film Transistors
and a capacitor, a frame start signal input terminal is con-
nected to a signal reset terminal (RESET). A shift register
unit circuit in a middle row is shown in Fig.1c, which is
matched with the shift register unit circuit in the first row
as shown in Fig.1a and the shift register unit circuit in the
last row as shown in Fig.1b and includes ten Thin Film
Transistors and a capacitor.
[0004] When a forward scanning is performed, as
shown in Fig.1d, an output signal of a shift register unit
in a current row is used as an input signal of a shift register
unit in a next row, and an output signal of the shift register
unit in the next row is used as a reset signal of the shift
register unit in the current row for resetting the shift reg-
ister unit in the current row. When a reverse scanning is
performed, as shown in Fig.1e, the output signal of the
shift register unit in the next row is used as an input signal
of the shift register of the current row, and the output
signal of the shift register unit in the current row is used
as a reset signal of the shift register unit in the next row
for resetting the shift register unit in the next row. A timing
waveform for the forward scanning is as shown in Fig.1f,
in the forward scanning, when the frame start signal is
at a high level, a forward clock signal (CLK) changes from

a low level to a high level, the output terminal outputs a
pulse of the forward clock signal; A timing waveform for
the reverse scanning is as shown in Fig.1g, in the reverse
scanning, when the frame start signal is at a high level,
a reverse clock signal (CLKB) changes from a low level
to a high level, the output terminal outputs a pulse of the
reverse clock signal.
[0005] However, when the forward clock signal or the
reverse clock signal changes from the low level to the
high level, if the frame start signal is also at the high level,
it tends to pull up the level at a node PU (pull up node)
in Fig.1a, Fig.1b and Fig.1c. As shown in Fig.1h, since a
size of a Thin Film Transistor TFT M01 is large, there is
a large parasitic capacitance C02, and before the forward
clock signal becomes the high level, the node PU keeps
in the low level, as shown in Fig.1i; when the frame start
signal is at the high level, the forward clock signal chang-
es from the low level to the high level, the node PU also
becomes the high level due to the parasitic capacitance
of TFT M01, such that there occurs a little swell in the
waveform of the node PU, also a little swell occurs in the
output signal due to an coupling effect of a capacitor C01,
such that a H-line defect is generated on a display screen.
[0006] In the prior art from CN 102629444 A it is known
a circuit of gate drive on array, a shift register and a dis-
play screen. Further, US 2007/0248204 A1 discloses a
shift register circuit and an image display apparatus
equipped with the same.

SUMMARY

[0007] The invention is set forth in independent claim
1. Embodiments of the present disclosure provide a shift
register unit circuit, a shift register, an array substrate
and a display apparatus for removing the H-line defect
of TFTs.
[0008] The embodiments of the present disclosure pro-
vide a shift register unit circuit, a shift register, an array
substrate and a display apparatus, and relate to the tech-
nique of liquid crystal display. The first TFT is incorpo-
rated in the shift register unit circuit and is used to pull
down the level of the node PU when the frame start signal
is at the high level and the forward clock signal changes
from the low level to the high level, such that the H-line
defect generated in the output signal caused by the cou-
pling effect of a coupling circuit can be avoided. In the
shift register unit circuit, the shift register, the array sub-
strate and the display apparatus provided in the embod-
iments of the present disclosure, it is avoided that a poor
output signal is generated when the high level is output
in the case that a bi-directional scanning is performed,
which is advantageous for increasing productivity and
yield rate of products.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to explain the technical solutions in the
embodiments of the present disclosure or in the prior art
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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 only show 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 inventive labor.

Fig.1a is a diagram of a shift register unit circuit in a
first row in the prior art;
Fig.1b is a diagram of a shift register unit circuit in a
last row in the prior art;
Fig.1c is a diagram of a shift register unit circuit in a
middle row in the prior art;
Fig.1d is a diagram of a forward scanning logic circuit
in the prior art;
Fig.1e is a diagram of a reverse scanning logic circuit
in the prior art;
Fig.1f is a timing sequence diagram of a forward
scanning in the prior art;
Fig.1g is a timing sequence diagram of a reverse
scanning in the prior art;
Fig.1h is a diagram of a coupling circuit in which a
parasitic capacitance exists in the prior art;
Fig.1i is a waveform diagram of a node PU in the
shift register in the prior art;
Fig.2a is a diagram of a shift register unit circuit pro-
vided in embodiments of the present disclosure;
Fig.2b is a waveform diagram of a node PU in the
shift register provided in the embodiments of the
present disclosure;
Fig.2c is a diagram of a shift register unit circuit in a
middle row provided in the embodiments of the
present disclosure;
Fig.2d is a diagram of a shift register unit circuit in a
first row provided in the embodiments of the present
disclosure; and
Fig.2e is a diagram of a preferable shift register unit
circuit in a last row provided in the embodiments of
the present disclosure.

DETAILED DESCRIPTION

[0010] Descriptions will be made clearly and thorough-
ly for the technical solutions in the embodiments of the
present disclosure below, in conjunction with the accom-
panying drawings of the embodiments of the present dis-
closure. Obviously, the described embodiments are only
some but not all of the embodiments of the present dis-
closure. Other embodiments obtained by those skilled in
the art based on the described embodiments without pay-
ing inventive labor shall belong to the scope sought for
protection in the present disclosure.
[0011] Embodiments of the present disclosure relate
to a technique of liquid crystal display, and provide a shift
register unit circuit, a shift register, an array substrate
and a display apparatus. A first TFT is incorporated in
the shift register unit circuit and is used to pull down the

level of a node PU when a frame start signal is at a high
level and a forward clock signal changes from a low level
to the high level, such that the H-line defect generated
in an output signal due to the coupling effect of a coupling
circuit can be avoided. In the shift register unit circuit, the
shift register, the array substrate and the display appa-
ratus provided in the embodiments of the present disclo-
sure, it is avoided that a poor output signal is generated
when a high level is output in the case that a bi-directional
scanning is performed, which is advantageous for in-
creasing productivity and yield rate of products.
[0012] As shown in Fig.2a, the shift register unit circuit
provided in the embodiments of the present disclosure
includes: a first Thin Film Transistor (TFT) M1 having a
gate connected to a frame start signal input terminal, and
a first electrode connected to a switching-off voltage sig-
nal input terminal, an operating voltage input terminal or
a grounding voltage input terminal (in Fig.2a, taking a
case that the first electrode is connected to the switching-
off voltage signal input terminal as an example); a second
TFT M2 having a gate connected to a second electrode
of the first TFT M1, a second electrode connected to a
forward clock signal input terminal and a first electrode
connected to a signal output terminal; a third TFT M3
having a gate connected to a signal input terminal, a sec-
ond electrode connected to the operating voltage input
terminal and a first electrode connected to the second
electrode of the first TFT M1; a fourth TFT M4 having a
gate connected to a signal reset terminal, a second elec-
trode connected to the first electrode of the third TFT M3
and a first electrode connected to the grounding voltage
input terminal; a fifth TFT M5 having a gate connected
to a reverse clock signal input terminal, a second elec-
trode connected to a signal output terminal and a first
electrode connected to the switching-off voltage signal
input terminal; a capacitor C1 having a first electrode
connected to the second electrode of the first TFT M1
and a second electrode connected to the signal output
terminal.
[0013] The first TFT M1 performs a function of pulling
down the level of a node PU when a frame start signal
is at a high level and a forward clock signal changes from
a low level to the high level, such that a H-line defect
generated in an output signal due to the coupling effect
of a coupling circuit will be avoided. The waveform of the
node PU in the embodiments of the present disclosure
is as shown in Fig.2b, when the frame start signal is at
the high level, the level of the node PU is pulled down by
the first TFT M1, such that the swell in the level of the
node PU and the H-line defect in the output signal are
suppressed.
[0014] Preferably, as shown in Fig.2a, the shift register
unit circuit provided in the embodiments of the present
disclosure further includes: a sixth TFT M6 having a sec-
ond electrode connected to the reverse clock signal input
terminal; a seventh TFT M7 having a gate connected to
the first electrode of the capacitor C1, a second electrode
connected to a first electrode of the sixth TFT M6 and a
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first electrode connected to the switching-off voltage sig-
nal input terminal; an eighth TFT M8 having a gate con-
nected to the first electrode of the capacitor C1 and a
first electrode connected to the switching-off voltage sig-
nal input terminal; a ninth TFT M9 having a gate connect-
ed to the reverse clock signal input terminal, a second
electrode connected to the reverse clock signal input ter-
minal and a first electrode connected to a second elec-
trode of the eighth TFT M8 and a gate of the sixth TFT
M6; a tenth TFT M10 having a gate connected to the
second electrode of the seventh TFT M7, a second elec-
trode connected to the second electrode of the first TFT
M1 and a first electrode connected to the switching-off
voltage signal input terminal; an eleventh TFT M11 hav-
ing a gate connected to the second electrode of the sev-
enth TFT M7, a second electrode connected to the signal
output terminal and a first electrode connected to the
switching-off voltage signal input terminal.
[0015] A TFT shift register provided in the embodi-
ments of the present disclosure includes at least three
shift register unit circuits provided in the embodiments of
the present disclosure. In the shift register unit circuit in
a first row, the first electrode of the first TFT M1 is con-
nected to the operating voltage input terminal; in the shift
register unit circuit in a middle row, the first electrode of
the first TFT M1 is connected to the switching-off voltage
signal input terminal; and in the shift register unit circuit
in a last row, the first electrode of the first TFT M1 is
connected to the grounding voltage input terminal.
[0016] Preferably, as shown in Fig.2c, the shift register
unit circuit in a middle row (hereinafter referred to as a
middle-row shift register unit circuit) particularly includes:
a middle-row first TFT M101 having a gate connected to
the frame start signal input terminal, and a first electrode
connected to the switching-off voltage signal input termi-
nal, the operating voltage input terminal or the grounding
voltage input terminal; a middle-row second TFT M102
having a gate connected to a second electrode of the
middle-row first TFT M101, a second electrode connect-
ed to the forward clock signal input terminal and a first
electrode connected to the signal output terminal; a mid-
dle-row third TFT M103 having a gate connected to the
signal input terminal, a second electrode connected to
the operating voltage input terminal and a first electrode
connected to the second electrode of the middle-row first
TFT M101; a middle-row fourth TFT M104 having a gate
connected to the signal reset terminal, a second elec-
trode connected to the first electrode of the middle-row
third TFT M103 and a first electrode connected to the
grounding voltage input terminal; a middle-row fifth TFT
M105 having a gate connected to the reverse clock signal
input terminal, a second electrode connected to the sig-
nal output terminal and a first electrode connected to the
switching-off voltage signal input terminal; and a middle-
row capacitor C101 having a first electrode connected to
the second electrode of the middle-row first TFT M101
and a second electrode connected to the signal output
terminal.

[0017] As shown in Fig.2d, the shift register unit circuit
in a first row (hereinafter referred to as a first-row shift
register unit circuit) particularly includes: a first-row first
TFT M201 having a gate connected to the frame start
signal input terminal, and a first electrode connected to
the operating voltage input terminal; a first-row second
TFT M202 having a gate connected to a second electrode
of the first-row first TFT M201, a second electrode con-
nected to the forward clock signal input terminal and a
first electrode connected to the signal output terminal; a
first-row third TFT M203 having a gate connected to the
signal input terminal, a second electrode connected to
the operating voltage input terminal and a first electrode
connected to the second electrode of the first-row first
TFT M201; a first-row fourth TFT M204 having a gate
connected to the signal reset terminal, a second elec-
trode connected to the first electrode of the first-row third
TFT M203 and a first electrode connected to the ground-
ing voltage input terminal; a first-row fifth TFT M205 hav-
ing a gate connected to the reverse clock signal input
terminal, a second electrode connected to the signal out-
put terminal and a first electrode connected to the switch-
ing-off voltage signal input terminal; and a first-row ca-
pacitor C201 having a first electrode connected to the
second electrode of the first-row first TFT M201 and a
second electrode connected to the signal output terminal.
[0018] As shown in Fig.2e, the shift register unit circuit
in a last row (hereinafter referred to as a last-row shift
register unit circuit) particularly includes: a last-row first
TFT M301 having a gate connected to the frame start
signal input terminal, and a first electrode connected to
the grounding voltage input terminal; a last-row second
TFT M302 having a gate connected to a second electrode
of the last-row first TFT M301, a second electrode con-
nected to the forward clock signal input terminal and a
first electrode connected to the signal output terminal; a
last-row third TFT M303 having a gate connected to the
signal input terminal, a second electrode connected to
the operating voltage input terminal and a first electrode
connected to the second electrode of the last-row first
TFT M301; a last-row fourth TFT M304 having a gate
connected to the signal reset terminal, a second elec-
trode connected to the first electrode of the last-row third
TFT M303 and a first electrode connected to the ground-
ing voltage input terminal; a last-row fifth TFT M305 hav-
ing a gate connected to the reverse clock signal input
terminal, a second electrode connected to the signal out-
put terminal and a first electrode connected to the switch-
ing-off voltage signal input terminal; and a last-row ca-
pacitor C301 having a first electrode connected to the
second electrode of the last-row first TFT M301 and a
second electrode connected to the signal output terminal.
[0019] In the first-row shift register unit circuit and the
last-row shift register unit circuit provided in the embod-
iments of the present disclosure, the first electrode of the
first-row first TFT M201 is connected to the operating
voltage input terminal, the first electrode of the last-row
first TFT M301 is connected to the grounding voltage
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input terminal, thus ensuring that the whole TFT shift reg-
ister can operate normally.
[0020] Since there are not any swells at the node PU
in the first-row shift register unit circuit and the last-row
shift register unit circuit, the following arrangements may
be adopted in comparative examples not part of the in-
vention:

a first-row shift register unit circuit without the first-
row first TFT M201 being incorporated and a last-
row shift register unit circuit without the last-row first
TFT M301 being incorporated; a first-row shift reg-
ister unit circuit with the first-row first TFT M201 being
incorporated and a last-row shift register unit circuit
without the last-row first TFT M301 being incorpo-
rated; a first-row shift register unit circuit without the
first-row first TFT M201 being incorporated and a
last-row shift register unit circuit with the last-row first
TFT M301 being incorporated; or in an embodiment
a first-row shift register unit circuit with the first-row
first TFT M201 being incorporated and a last-row
shift register unit circuit with the last-row first TFT
M301 being incorporated.

[0021] Of course, those skilled in the art can set the
first-row shift register unit circuit and the last-row shift
register unit circuit by adopting other practical manners.
[0022] As shown in Fig.2c, the preferred middle-row
shift register unit circuit provided in the embodiments of
the disclosure includes: the middle-row first TFT M101
having the gate connected to the frame start signal input
terminal, and the first electrode connected to the switch-
ing-off voltage signal input terminal; the middle-row sec-
ond TFT M102 having the gate connected to the second
electrode of the middle-row first TFT M101, the second
electrode connected to the forward clock signal input ter-
minal and the first electrode connected to the signal out-
put terminal; the middle-row third TFT M103 having the
gate connected to the signal input terminal, the second
electrode connected to the operating voltage input ter-
minal and the first electrode connected to the second
electrode of the middle-row first TFT M101; the middle-
row fourth TFT M104 having the gate connected to the
signal reset terminal, the second electrode connected to
the first electrode of the middle-row third TFT M103 and
the first electrode connected to the grounding voltage
input terminal; the middle-row fifth TFT M105 having the
gate connected to the reverse clock signal input terminal,
the second electrode connected to the signal output ter-
minal and the first electrode connected to the switching-
off voltage signal input terminal; and the middle-row ca-
pacitor C101 having the first electrode connected to the
second electrode of the middle-row first TFT M101 and
the second electrode connected to the signal output ter-
minal.
[0023] The middle-row third TFT M103, the middle-row
fourth TFT M104, the middle-row fifth TFT M105 and the
middle-row second TFT M102, as well as the middle-row

capacitor C101 achieve a basis shift register function to-
gether, particularly in the following manner: when the in-
put signal is at the high level, the middle-row third TFT
M103 is turned on to charge the node PU; when the for-
ward clock signal is at the high level, the middle-row sec-
ond TFT M102 is turned on, and the signal output terminal
outputs a pulse of the forward clock signal, meanwhile a
bootstrapping effect of the middle-row capacitor C101
further pulls up the level of the node PU; then the middle-
row fourth TFT M104 and the middle-row fifth TFT M105
are turned on by the reset signal to discharge the node
PU and the signal output terminal, thus achieving the
basis shift register function. Of course, those skilled in
the art can adopt other practical manner to achieve the
basis register function.
[0024] Preferably, the middle-row shift register unit cir-
cuit further includes: a middle-row sixth TFT M106 having
a second electrode connected to the reverse clock signal
input terminal; a middle-row seventh TFT M107 having
a gate connected to the first electrode of the middle-row
capacitor C101, a second electrode connected to a first
electrode of the middle-row sixth TFT M106 and a first
electrode connected to the switching-off voltage signal
input terminal; a middle-row eighth TFT M108 having a
gate connected to the first electrode of the middle-row
capacitor C101 and a first electrode connected to the
switching-off voltage signal input terminal; a middle-row
ninth TFT M109 having a gate connected to the reverse
clock signal input terminal, a second electrode connected
to the reverse clock signal input terminal and a first elec-
trode connected to a second electrode of the middle-row
eighth TFT M108 and a gate of the middle-row sixth TFT
M106; a middle-row tenth TFT M110 having a gate con-
nected to the second electrode of the middle-row seventh
TFT M107, a second electrode connected to the second
electrode of the middle-row first TFT M101 and a first
electrode connected to the switching-off voltage signal
input terminal; a middle-row eleventh TFT M111 having
a gate connected to the second electrode of the middle-
row seventh TFT M107, a second electrode connected
to the signal output terminal and a first electrode con-
nected to the switching-off voltage signal input terminal.
[0025] As shown in Fig.2d, the first-row shift register
unit circuit provided in the embodiments of the present
disclosure includes: the first-row first TFT M201 having
the gate connected to the frame start signal input termi-
nal, and the first electrode connected to the operating
voltage input terminal; the first-row second TFT M202
having the gate connected to the second electrode of the
first-row first TFT M201, the second electrode connected
to the forward clock signal input terminal and the first
electrode connected to the signal output terminal; the
first-row third TFT M203 having the gate connected to
the signal input terminal, the second electrode connected
to the operating voltage input terminal and the first elec-
trode connected to the second electrode of the first-row
first TFT M201; the first-row fourth TFT M204 having the
gate connected to the signal reset terminal, the second
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electrode connected to the first electrode of the first-row
third TFT M203 and the first electrode connected to the
grounding voltage input terminal; the first-row fifth TFT
M205 having the gate connected to the reverse clock
signal input terminal, the second electrode connected to
the signal output terminal and the first electrode connect-
ed to the switching-off voltage signal input terminal; and
the first-row capacitor C201 having the first electrode
connected to the second electrode of the first-row first
TFT M201 and the second electrode connected to the
signal output terminal.
[0026] The first-row third TFT M203, the first-row fourth
TFT M204, the first-row fifth TFT M205 and the first-row
second TFT M202, as well as the first-row capacitor C201
achieve a basis shift register function together, particu-
larly in the following manner: when the input signal is at
the high level, the first-row third TFT M203 is turned on
to charge the node PU; when the forward clock signal is
at the high level, the first-row second TFT M202 is turned
on, and the signal output terminal outputs a pulse of the
forward clock signal, meanwhile a bootstrapping effect
of the first-row capacitor C201 further pulls up the level
of the node PU; then the first-row fourth TFT M204 and
the first-row fifth TFT M205 are turned on by the reset
signal to discharge the node PU and the signal output
terminal, thus achieving the basis shift register function.
Of course, those skilled in the art can adopt other practical
manners to achieve the basis register function.
[0027] Preferably, the first-row shift register unit circuit
further includes: a first-row sixth TFT M206 having a sec-
ond electrode connected to the reverse clock signal input
terminal; a first-row seventh TFT M207 having a gate
connected to the first electrode of the first-row capacitor
C201, a second electrode connected to a first electrode
of the first-row sixth TFT M206 and a first electrode con-
nected to the switching-off voltage signal input terminal;
a first-row eighth TFT M208 having a gate connected to
the first electrode of the first-row capacitor C201 and a
first electrode connected to the switching-off voltage sig-
nal input terminal; a first-row ninth TFT M209 having a
gate connected to the reverse clock signal input terminal,
a second electrode connected to the reverse clock signal
input terminal and a first electrode connected to a second
electrode of the first-row eighth TFT M208 and a gate of
the first-row sixth TFT M206; a first-row tenth TFT M210
having a gate connected to the second electrode of the
first-row seventh TFT M207, a second electrode connect-
ed to the second electrode of the first-row first TFT M201
and a first electrode connected to the switching-off volt-
age signal input terminal; a first-row eleventh TFT M211
having a gate connected to the second electrode of the
first-row seventh TFT M207, a second electrode connect-
ed to the signal output terminal and a first electrode con-
nected to the switching-off voltage signal input terminal.
[0028] As shown in Fig.2e, the last-row shift register
unit circuit provided in the embodiments of the present
disclosure includes: the last-row first TFT M301 having
the gate connected to the frame start signal input termi-

nal, and the first electrode connected to the grounding
voltage input terminal; the last-row second TFT M302
having the gate connected to the second electrode of the
last-row first TFT M301, the second electrode connected
to the forward clock signal input terminal and the first
electrode connected to the signal output terminal; the
last-row third TFT M303 having the gate connected to
the signal input terminal, the second electrode connected
to the operating voltage input terminal and the first elec-
trode connected to the second electrode of the last-row
first TFT M301; the last-row fourth TFT M304 having the
gate connected to the signal reset terminal, the second
electrode connected to the first electrode of the last-row
third TFT M303 and the first electrode connected to the
grounding voltage input terminal; the last-row fifth TFT
M305 having the gate connected to the reverse clock
signal input terminal, the second electrode connected to
the signal output terminal and the first electrode connect-
ed to the switching-off voltage signal input terminal; and
the last-row capacitor C301 having the first electrode
connected to the second electrode of the last-row first
TFT M301 and the second electrode connected to the
signal output terminal.
[0029] The last-row third TFT M303, the last-row fourth
TFT M304, the last-row fifth TFT M305 and the last-row
second TFT M302, as well as the last-row capacitor C301
achieve a basis shift register function together, particu-
larly in the following manner: when the input signal is at
the high level, the last-row third TFT M303 is turned on
to charge the node PU; when the forward clock signal is
at the high level, the last-row second TFT M302 is turned
on, and the signal output terminal outputs a pulse of the
forward clock signal, meanwhile a bootstrapping effect
of the last-row capacitor C301 further pulls up the level
of the node PU; then the last-row fourth TFT M304 and
the last-row fifth TFT M305 are turned on by the reset
signal to discharge the node PU and the signal output
terminal, thus achieving the basis shift register function.
Of course, those skilled in the art can adopt other practical
manners to achieve the basis register function.
[0030] Preferably, the last-row shift register unit circuit
further includes: a last-row sixth TFT M306 having a sec-
ond electrode connected to the reverse clock signal input
terminal; a last-row seventh TFT M307 having a gate
connected to the first electrode of the last-row capacitor
C301, a second electrode connected to a first electrode
of the last-row sixth TFT M306 and a first electrode con-
nected to the switching-off voltage signal input terminal;
a last-row eighth TFT M308 having a gate connected to
the first electrode of the last-row capacitor C301 and a
first electrode connected to the switching-off voltage sig-
nal input terminal; a last-row ninth TFT M309 having a
gate connected to the reverse clock signal input terminal,
a second electrode connected to the reverse clock signal
input terminal and a first electrode connected to a second
electrode of the last-row eighth TFT M308 and a gate of
the last-row sixth TFT M306; a last-row tenth TFT M310
having a gate connected to the second electrode of the
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last-row seventh TFT M307, a second electrode connect-
ed to the second electrode of the last-row first TFT M301
and a first electrode connected to the switching-off volt-
age signal input terminal; and a last-row eleventh TFT
M311 having a gate connected to the second electrode
of the last-row seventh TFT M307, a second electrode
connected to the signal output terminal and a first elec-
trode connected to the switching-off voltage signal input
terminal.
[0031] When the TFT shift register provided in the em-
bodiments of the present disclosure performs a forward
scanning, the operating voltage input terminal is connect-
ed to a positive electrode of a power supply, the ground-
ing voltage input terminal is connected to a negative elec-
trode of the power supply; when the TFT shift register
provided in the embodiments of the present disclosure
performs a reverse scanning, the operating voltage input
terminal is connected to a negative electrode of a power
supply, the grounding voltage input terminal is connected
to a positive electrode of the power supply. In other
words, the shift register provided in the embodiments of
the present disclosure can perform a bi-directional driving
by exchanging the polarities of the power supply con-
nected to the operating voltage input terminal and the
grounding voltage input terminal respectively.
[0032] The array substrate provided in the embodi-
ment of the present disclosure includes the TFT shift reg-
ister provided in the embodiments of the present disclo-
sure.
[0033] The display apparatus provided in the embod-
iment of the present disclosure includes the TFT shift
register provided in the embodiments of the present dis-
closure.
[0034] The embodiments of the present disclosure re-
late to the technique of liquid crystal display, and provide
a shift register unit circuit, a shift register, an array sub-
strate and a display apparatus. The first TFT is incorpo-
rated in the shift register unit circuit and is used to pull
down the level of the node PU when the frame start signal
is at the high level and the forward clock signal changes
from the low level to the high level, such that the H-line
defect generated in the output signal caused by the cou-
pling effect of a coupling circuit can be avoided. In the
shift register unit circuit, the shift register, the array sub-
strate and the display apparatus provided in the embod-
iments of the present disclosure, it is avoided that a poor
output signal is generated when the high level is output
in the case that a bi-directional scanning is performed,
which is advantageous for increasing productivity and
yield rate of products.
[0035] 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 the scope of the present inven-
tion as defined by the following claims. Such variations
and modifications are intended to be included within the

scope of the present invention.

Claims

1. A shift register for scanning a display device includ-
ing at least three shift register unit circuits, wherein
each of the at least three shift register unit circuits
comprises:

a first Thin Film Transistor TFT (M101; M201;
M301) having a gate connected to a frame start
signal input terminal (STV), a first electrode con-
figured to be connected to a switching-off volt-
age signal input terminal (VGL), an operating
voltage input terminal (VDD) or a grounding volt-
age input terminal (VSS) according to a position
where the shift register unit circuit is located in
the shift register, and a second electrode con-
nected to a pull-up node (PU);
a second TFT (M102 ;M202; M302) having a
gate connected to a second electrode of the first
TFT, a second electrode connected to a forward
clock signal input terminal (CLK), and a first elec-
trode connected to a signal output terminal
(OUTPUT);
a third TFT (M103; M203; M303) having a gate
connected to a signal input terminal (INPUT), a
second electrode connected to the operating
voltage input terminal (VDD), and a first elec-
trode connected to the second electrode of the
first TFT;
a fourth TFT (M104; M204; M304) having a gate
connected to a signal reset terminal (RESET),
a second electrode connected to the first elec-
trode of the third TFT, and a first electrode con-
nected to the grounding voltage input terminal
(VSS);
a fifth TFT (M105; M205; M305) having a gate
connected to a reverse clock signal input termi-
nal (CLKB), a second electrode connected to
the signal output terminal (OUTPUT), and a first
electrode connected to the switching-off voltage
signal input terminal (VGL); and
a capacitor (C101; C201; C301) having a first
electrode connected to the second electrode of
the first TFT and a second electrode connected
to the signal output terminal (OUTPUT);
wherein when the shift register unit circuit is lo-
cated at a first position of the shift register, cor-
responding to a first row of the display device,
the first electrode of the first TFT is connected
to the operating voltage input terminal; when the
shift register unit circuit is located at a middle
position of the shift register, corresponding to a
middle row of said display device, the first elec-
trode of the first TFT is connected to the switch-
ing-off voltage signal input terminal; and when

11 12 



EP 2 709 096 B1

8

5

10

15

20

25

30

35

40

45

50

55

the shift register unit circuit is located at a last
position of the shift register, corresponding to a
last row of said display device, the first electrode
of the first TFT is connected to the grounding
voltage input terminal.

2. The shift register of claim 1, wherein each of the at
least three shift register unit circuits further compris-
es:

a sixth TFT (M106; M206; M306) having a sec-
ond electrode connected to the reverse clock
signal input terminal (CLKB);
a seventh TFT (M107; M207; M307) having a
gate connected to the first electrode of the ca-
pacitor, a second electrode connected to a first
electrode of the sixth TFT, and a first electrode
connected to the switching-off voltage signal in-
put terminal (VGL);
an eighth TFT (M108; M208; M308) having a
gate connected to the first electrode of the ca-
pacitor and a first electrode connected to the
switching-off voltage signal input terminal
(VGL);
a ninth TFT (M109; M209; M309) having a gate
connected to the reverse clock signal input ter-
minal (CLKB), a second electrode connected to
the reverse clock signal input terminal (CLKB),
and a first electrode connected to a second elec-
trode of the eighth TFT and a gate of the sixth
TFT;
a tenth TFT (M110; M210; M310) having a gate
connected to the second electrode of the sev-
enth TFT, a second electrode connected to the
second electrode of the first TFT, and a first elec-
trode connected to the switching-off voltage sig-
nal input terminal (VGL); and
an eleventh TFT (M111; M211; M311) having a
gate connected to the second electrode of the
seventh TFT, a second electrode connected to
the signal output terminal (OUTPUT), and a first
electrode connected to the switching-off voltage
signal input terminal (VGL).

3. The shift register of claim 1 or 2, wherein the first
electrode of the TFTs is source and the second elec-
trode of the TFTs is drain, and the first electrode of
the capacitor is a positive electrode and the second
electrode of the capacitor is a negative electrode.

4. The shift register of any one of claims 1-3, wherein
when the shift register performs a forward scanning,
the operating voltage input terminal is connected to
a positive electrode of a power supply, the grounding
voltage input terminal is connected to a negative
electrode of the power supply; when the shift register
performs a reverse scanning, the operating voltage
input terminal is connected to the negative electrode

of the power supply, the grounding voltage input ter-
minal is connected to the positive electrode of the
power supply.

5. An array substrate including the shift register of any
of claims 1-4.

6. A display apparatus including the shift register of any
of claims 1-4.

Patentansprüche

1. Schieberegister zum Scannen einer Anzeigevorrich-
tung, beinhaltend zumindest drei Schieberegister-
einheitschaltungen, wobei jede der zumindest drei
Schieberegistereinheitschaltungen umfasst:

einen ersten Dünnschichttransistor TFT (M101;
M201; M301), aufweisend ein Gate, verbunden
mit einem Frame-Startsignaleingabeanschluss
(STV), eine erste Elektrode, die konfiguriert ist,
um mit einem Ausschaltspannungssignaleinga-
beanschluss (VGL), einem Betriebsspannungs-
eingabeanschluss (VDD) oder einem Erdungs-
spannungseingabeanschluss (VSS) verbunden
zu sein, gemäß einer Position wo die Schiebe-
registereinheitschaltung in dem Schieberegister
lokalisiert ist, und eine zweite Elektrode, die mit
einem Pull-Up-Knoten (PU) verbunden ist;
einen zweiten TFT (M102; M202; M302), auf-
weisend ein Gate, das mit einer zweiten Elek-
trode des ersten TFTs verbunden ist, eine zwei-
te Elektrode, die mit einem Vorwärtstaktsignal-
eingabeanschluss (CLK) verbunden ist, und ei-
ne erste Elektrode, die mit einem Signalausga-
beanschluss (OUTPUT) verbunden ist;
einen dritten TFT (M103, M203; M303), aufwei-
send ein Gate, das mit einem Signaleingabean-
schluss (INPUT) verbunden ist, eine zweite
Elektrode, die mit dem Betriebsspannungsein-
gabeanschluss (VDD) verbunden ist, und eine
erste Elektrode, die mit der zweiten Elektrode
des ersten TFTs verbunden ist;
einen vierten TFT (M104, M204; M304), aufwei-
send ein Gate, das mit einem Signalrücksetz-
anschluss (RESET) verbunden ist, eine zweite
Elektrode, die mit der ersten Elektrode des drit-
ten TFTs verbunden ist, und eine erste Elektro-
de, die mit dem Erdungsspannungseingabean-
schluss (VSS) verbunden ist;
einen fünften TFT (M105; M205; M305), aufwei-
send ein Gate, das mit einem Umkehrtaktsig-
naleingabeanschluss (CLKB) verbunden ist, ei-
ne zweite Elektrode, die mit dem Signalausga-
beanschluss (OUTPUT) verbunden ist, und eine
erste Elektrode, die mit dem Ausschaltspan-
nungssignaleingabeanschluss (VGL) verbun-

13 14 



EP 2 709 096 B1

9

5

10

15

20

25

30

35

40

45

50

55

den ist; und
einen Kondensator (C101; C201; C301), auf-
weisend eine erste Elektrode, die mit der zwei-
ten Elektrode des ersten TFTs verbunden ist,
und eine zweite Elektrode, die mit dem Signal-
ausgabeanschluss (OUTPUT) verbunden ist;
wobei,
wenn die Schieberegistereinheitschaltung an
einer ersten Position des Schieberegisters, ent-
sprechend einer ersten Reihe der Anzeigevor-
richtung, angeordnet ist, die erste Elektrode des
ersten TFTs mit dem Betriebsspannungseinga-
beanschluss verbunden ist;
wenn die Schieberegistereinheitschaltung an
einer mittleren Position des Schieberegisters,
entsprechend einer mittleren Reihe der Anzei-
gevorrichtung, lokalisiert ist, die erste Elektrode
des ersten TFTs mit dem Ausschaltspannungs-
signaleingabeanschluss verbunden ist; und
wenn die Schieberegistereinheitschaltung in ei-
ner letzten Position des Schieberegisters, ent-
sprechend einer letzten Reihe der Anzeigevor-
richtung, lokalisiert ist, die erste Elektrode des
ersten TFTs mit dem Erdungsspannungseinga-
beanschluss verbunden ist.

2. Schieberegister gemäß Anspruch 1, wobei jede der
zumindest drei Schieberegistereinheitschaltungen
außerdem umfasst:

einen sechsten TFT (M106; M206; M306), auf-
weisend eine zweite Elektrode, die mit dem Um-
kehrtaktsignaleingabeanschluss (CLKB) ver-
bunden ist;
einen siebten TFT (M107; M207; M307), aufwei-
send ein Gate, das mit der ersten Elektrode des
Kondensators verbunden ist, eine zweite Elek-
trode, die mit einer ersten Elektrode des sechs-
ten TFTs verbunden ist, und eine erste Elektro-
de, die mit dem Ausschaltspannungssignalein-
gabeanschluss (VGL) verbunden ist;
einen achten TFT (M108, M208; M308), aufwei-
send ein Gate, das mit der ersten Elektrode des
Kondensators verbunden ist, und eine erste
Elektrode, die mit dem Ausschaltspannungssi-
gnaleingabeanschluss (VGL) verbunden ist;
einen neunten TFT (M109; M209; M309), auf-
weisend ein Gate, das mit dem Umkehrtaktsig-
naleingabeanschluss (CLKB) verbunden ist, ei-
ne zweite Elektrode, die mit dem Umkehrtaktsi-
gnaleingabeanschluss (CLKB) verbunden ist,
und eine erste Elektrode, die mit einer zweiten
Elektrode des achten TFTs und einem Gate des
sechsten TFTs verbunden ist;
einen zehnten TFT (M110; M210; M310), auf-
weisend ein Gate, das mit der zweiten Elektrode
des siebten TFTs verbunden ist, eine zweite
Elektrode, die mit der zweiten Elektrode des ers-

ten TFTs verbunden ist, und eine erste Elektro-
de, die mit dem Ausschaltspannungssignalein-
gabeanschluss (VGL) verbunden ist; und
einen elften TFT (M111, M211M M311), aufwei-
send ein Gate, das mit der zweiten Elektrode
des siebten TFTs verbunden ist, eine zweite
Elektrode, die mit dem Signalausgabean-
schluss (OUTPUT) verbunden ist, und eine ers-
te Elektrode, die mit dem Ausschaltspannungs-
signaleingabeschluss (VGL) verbunden ist.

3. Schieberegister gemäß Anspruch 1 oder Anspruch
2, wobei die erste Elektrode des TFTs eine Source
ist und wobei die zweite Elektrode des TFTs ein
Drain ist, und wobei die erste Elektrode des Konden-
sators eine positive Elektrode ist und die zweite Elek-
trode des Kondensators eine negative Elektrode ist.

4. Schieberegister gemäß einem der Ansprüche 1 bis
3, wobei, wenn das Schieberegister einen Vorwärts-
Scan ausführt, der Betriebsspannungseingabean-
schluss verbunden ist mit einer positiven Elektrode
der Energiezufuhr und der Erdungsspannungsein-
gabeanschluss verbunden ist mit einer negativen
Elektrode der Energiezufuhr; wenn das Schiebere-
gister einen Rückwärts-Scan ausführt, der Betriebs-
spannungseingabeanschluss verbunden ist mit der
negativen Elektrode der Energiezufuhr und der Er-
dungsspannungseingabeanschluss verbunden ist
mit der positiven Elektrode der Energiezufuhr.

5. Array-Substrat, aufweisend das Schieberegister ge-
mäß einem der Ansprüche 1 bis 4.

6. Anzeigevorrichtung, aufweisend das Schieberegis-
ter gemäß einem der Ansprüche 1 bis 4.

Revendications

1. Un registre à décalage pour balayer un dispositif
d’affichage, comprenant au moins trois circuits d’uni-
té de registre à décalage, dans lequel chacun des
au moins trois circuits d’unité de registre à décalage
comprend :

un premier transistor à film mince TFT (M101 ;
M201 ; M301) ayant une grille connectée à une
borne d’entrée de signal de début de trame
(STV), une première électrode configurée pour
être connectée à une borne d’entrée de signal
de tension de coupure (VGL), une borne d’en-
trée de tension de fonctionnement (VDD) ou une
borne d’entrée de tension de masse (VSS) selon
une position à laquelle le circuit d’unité de regis-
tre à décalage est situé dans le registre à déca-
lage, et une deuxième électrode connectée à un
noeud d’excursion haute (PU) ;
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un deuxième TFT (M102 ; M202 ; M302) ayant
une grille connectée à une deuxième électrode
du premier TFT, une deuxième électrode con-
nectée à une borne d’entrée de signal d’horloge
directe (CLK) et une première électrode connec-
tée à une borne de sortie de signal (OUTPUT) ;
un troisième TFT (M103 ; M203 ; M303) ayant
une grille connectée à une borne d’entrée de
signal (INPUT), une deuxième électrode con-
nectée à la borne d’entrée de tension de fonc-
tionnement (VDD), et une première électrode
connectée à la deuxième électrode du premier
TFT ;
un quatrième TFT (M104 ; M204 ; M304) ayant
une grille connectée à une borne de réinitialisa-
tion de signal (RESET), une deuxième électrode
connectée à la première électrode du troisième
TFT, et une première électrode connectée à la
borne d’entrée de tension de masse (VSS) ;
un cinquième TFT (M105 ; M205 ; M305) ayant
une grille connectée à une borne d’entrée de
signal d’horloge inverse (CLKB), une deuxième
électrode connectée à la borne de sortie de si-
gnal (OUTPUT), et une première électrode con-
nectée à la borne d’entrée de signal de tension
de coupure (VGL) ; et
un condensateur (C101 ; C201 ; C301) ayant
une première électrode connectée à la deuxiè-
me électrode du premier TFT et une deuxième
électrode connectée à la borne de sortie de si-
gnal (OUTPUT) ;
dans lequel lorsque le circuit d’unité de registre
à décalage est situé à une première position du
registre à décalage correspondant à une pre-
mière colonne du dispositif d’affichage, la pre-
mière électrode du premier TFT est connectée
à la borne d’entrée de tension de
fonctionnement ; lorsque le circuit d’unité de re-
gistre à décalage est situé à une position mé-
diane du registre à décalage correspondant à
une colonne médiane du dispositif d’affichage,
la première électrode du premier TFT est con-
nectée à la borne d’entrée de signal de tension
de coupure ; et lorsque le circuit d’unité de re-
gistre à décalage est situé à une dernière posi-
tion du registre à décalage correspondant à une
dernière colonne du dispositif d’affichage, la
première électrode du premier TFT est connec-
tée à la borne d’entrée de tension de masse.

2. Le registre à décalage de la revendication 1, dans
lequel chacun des au moins trois circuits d’unité de
registre à décalage comprend en outre :

un sixième TFT (M106 ; M206 ; M306) ayant
une deuxième électrode connectée à la borne
d’entrée de signal d’horloge inverse (CLKB) ;
un septième TFT (M107 ; M207 ; M307) ayant

une grille connectée à la première électrode du
condensateur, une deuxième électrode connec-
tée à une première électrode du sixième TFT,
et une première électrode connectée à la borne
d’entrée de signal de tension de coupure (VGL) ;
un huitième TFT (M108 ; M208 ; M308) ayant
une grille connectée à la première électrode du
condensateur et une première électrode con-
nectée à la borne d’entrée de signal de tension
de coupure (VGL) ;
un neuvième TFT (M109 ; M209 ; M309) ayant
une grille connectée à la borne d’entrée de si-
gnal d’horloge inverse (CLKB), une deuxième
électrode connectée à la borne d’entrée de si-
gnal d’horloge inverse (CLKB), et une première
électrode connectée à une deuxième électrode
du huitième TFT et une grille du sixième TFT ;
un dixième TFT (M110 ; M210 ; M310) ayant
une grille connectée à la deuxième électrode du
septième TFT, une deuxième électrode connec-
tée à la deuxième électrode du premier TFT, et
une première électrode connectée à la borne
d’entrée de signal de tension de coupure (VGL) ;
et
un onzième TFT (M111 ; M211 ; M311) ayant
une grille connectée à la deuxième électrode du
septième TFT, une deuxième électrode connec-
tée à la borne de sortie de signal (OUTPUT), et
une première électrode connectée à la borne
d’entrée de signal de tension de coupure (VGL).

3. Le registre à décalage de la revendication 1 ou 2,
dans lequel la première électrode des TFTs est une
source et la deuxième électrode des TFTs est un
drain, et la première électrode du condensateur est
une électrode positive et la deuxième électrode du
condensateur est une électrode négative.

4. Le registre à décalage de l’une quelconque des re-
vendications 1 à 3, dans lequel lorsque le registre à
décalage TFT effectue un balayage vers l’avant, la
borne d’entrée de tension de fonctionnement est
connectée à une électrode positive d’une alimenta-
tion électrique, la borne d’entrée de tension de mas-
se est connectée à une électrode négative de l’ali-
mentation électrique ; lorsque le registre à décalage
effectue un balayage inverse, la borne d’entrée de
tension de fonctionnement est connectée à l’électro-
de négative de l’alimentation électrique, la borne
d’entrée de tension de masse est connectée à l’élec-
trode positive de l’alimentation électrique.

5. Un substrat de réseau comprenant le registre à dé-
calage de l’une quelconque des revendications 1 à 4.

6. Un appareil d’affichage comprenant le registre à dé-
calage de l’une quelconque des revendications 1 à 4.
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