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Description
FIELD OF THE INVENTION

[0001] The present disclosure relates generally to a
shift register, and more particularly, to a shift register and
architecture of the same on a display panel having a sub-
strate and a plurality of pixels spatially formed on the
substrate defining a number of pixel rows with a pixel
height of H. The shift register has the plurality of shift
register stages disposed spatially and sequentially on
the substrate in such a way that the layout of each shift
register stage has a height of (j*H), j being an integer
greater than one. Each shift register stages is configured
to generate j scanning signals for driving j neighboring
pixel rows, respectively.

BACKGROUND OF THE INVENTION

[0002] A display panel has a substrate and pixel ele-
ments formed thereon. These pixel elements are sub-
stantially arranged in the form of a matrix having gate
lines in rows and data lines in columns. The display panel
is driven by a driving circuit including a gate driver and a
data driver. The gate driver generates a plurality of gate
signals (scanning signals) sequentially applied to the
gate lines for sequentially turning on the pixel elements
row-by-row. The data driver generates a plurality of
source signals (data signals), i.e., sequentially sampling
image signals, simultaneously applied to the data lines
in conjunction with the gate signals applied to the gate
lines for displaying an image on the panel.

[0003] In such a driving circuit, a shift register having
multiple stages is utilized in the gate driver to generate
the plurality of gate signals for sequentially driving the
gate lines. To lower down costs, there have been efforts
to integrate the shift register and the gate driver into a
display panel. One of the efforts, for example, is to fab-
ricate the shift register and the gate driver on a glass
substrate of the panel, namely, the gate driver on array
(GOA) arrangement, using amorphous silicon (a-Si) thin
film transistors (TFTs), and/or low temperature polycrys-
talline silicon (LTPS) TFTs.

[0004] Fig. 12 shows a display panel 10 with a con-
ventional GOA architecture 11 of a shift register formed
thereon. The shift register has a plurality of stages 16.
Each stage 16 generates a scanning signal for driving a
corresponding pixel row of the display panel. For the GOA
architecture 11, each stage 16 is formed on a substrate
having a layout 13 with a height of H, which is the same
as the height of a pixel row 12 of the display panel 10.
As the high resolution is very demanded for high quality
of image display, the shift register is usually designed to
a great number of stages. Additionally, the circuit of each
stage becomes more complicated as the display tech-
nology advances. This makes the GOA design of a dis-
play panel very complicated.

[0005] Therefore, a heretofore unaddressed need ex-
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ists in the art to address the aforementioned deficiencies
and inadequacies.

SUMMARY OF THE INVENTION

[0006] In one aspect, the present invention relates to
a shift register. In one embodiment, the shift register in-
cludes a plurality of shift register stages, {S,},n =1, 2, ...,
N, N being a positive integer, electrically coupled to each
other in series.

[0007] Eachstage S, includes a stage shift circuit hav-
ing a first input for receiving a first control signal, HCn,
and an output for outputting an output signal responsive-
ly, and a de-multiplexing circuit comprising a first switch
circuitand a second switch circuit, wherein the first switch
circuit has a first input for receiving a first clock signal
CK1, a second input electrically coupled to the output of
the stage shift circuit, and an output for outputting a first
scanning signal, G(2n-1), responsively, and wherein the
second switch circuit has a first input for receiving a sec-
ond clock signal CK2, a second input electrically coupled
to the output of the stage shift circuit, and an output for
outputting a second scanning signal, G(2n), responsive-
ly.

[0008] Each of the first control signal HCn, the first
clock signal CK1 and the second clock signal CK2 is char-
acterized with a waveform alternating between a high
voltage level and a low voltage level, wherein the high
voltage levels of the first control signal HCn, the first clock
signal CK1 and the second clock signal CK2 have widths,
Wy, W4 and W, respectively, satisfying the following re-
lationship of:

Wu>W;+ W,

[0009] Each of the first and second switch circuits has
a first transistor having a gate, a source and a drain elec-
trically coupled to the second input, the first input and the
output of the switch circuit, respectively. In one embod-
iment, each of the first and second switch circuits further
has a second transistor having a gate electrically coupled
to the drain of the first transistor, a source electrically
couple to the gate, and a drain electrically coupled to the
source of the first transistor. In another embodiment,
each of the first and second switch circuits also has a
pull down circuit electrically coupled to the drain of the
first transistor.

[0010] Inoneembodiment, each of the firstand second
switch circuits comprises a first transistor having a gate,
a source and a drain electrically coupled to the first input,
the second input and the output of the switch circuit, re-
spectively, and a diode having an anode and a cathode
electrically coupled to the drain and the gate of the first
transistor, respectively.

[0011] In another embodiment, each of the first and
second switch circuits comprises a diode having an an-
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ode electrically coupled to the first input of the switch
circuit and a cathode, a first transistor having a gate, a
source and a drain electrically coupled to the second in-
put of the switch circuit, the cathode of the diode and the
output of the switch circuit, respectively, and a second
transistor having a gate electrically coupled to the drain
of the first transistor, a source electrically couple to the
gate, and a drain electrically coupled to the anode of the
diode.

[0012] Inyetanother embodiment, each of the firstand
second switch circuits comprises a diode having an an-
ode electrically coupled to the first input of the switch
circuit and a cathode, a first transistor having a gate, a
source and a drain electrically coupled to the second in-
put of the switch circuit, the cathode of the diode and the
output of the switch circuit, respectively, and a pull down
circuit electrically coupled to the drain of the first transis-
tor.

[0013] The stage shift circuit in one embodiment, fur-
ther has a second input for receiving a second control
signal, LC1, a third input for receiving a third control sig-
nal, LC2, a fourth input for receiving a reference voltage
VSS, afifth inputfor receiving the second scanning signal
G(2n-2) output from the immediate prior stage, S,,_1, and
a sixth input for receiving the second scanning signal G
(2n+2) output from the immediate next stage, S, ,1.
[0014] In one embodiment, the stage shift circuit in-
cludes a pull-up control circuit electrically coupled to the
fifth input, a pull-up circuit electrically coupled to the pull-
up control circuit, the first input and the output, a pull-
down control circuit electrically coupled to the pull-up
control circuit, the pull-up circuit, and the second, third
and fourth inputs, and a pull-down circuit electrically cou-
pled to the pull-down control circuit, the pull-up circuit,
the sixth input and the output.

[0015] Inanotheraspect, the presentinvention relates
to a gate driver-on-array (GOA) architecture of the shift
register disclosed above in a display panel comprising a
substrate and a plurality of pixels spatially formed on the
substrate defining a number of pixel rows, each pixel row
having a height of H. In one embodiment the plurality of
shift register stages {S,} is disposed spatially and se-
quentially on the substrate such that each shift register
stage S, has a layout with a height of 2H, and the first
and second scanning signals G(2n-1) and G(2n) output
from the shift register stage S, are used to drive the (2n-
1)-th pixel row and the (2n)-th pixel row, respectively.
[0016] The GOA architecture further includes a forma-
tion of a data bus on the substrate for providing at least
the first control signal HCn, and the first and second clock
signal CK1 and CK2.

[0017] Inyet another aspect, the present invention re-
lates to a shift register comprising a plurality of shift reg-
isterstages, {S,,},n=1,2, ..., N, Nbeing a positive integer,
electrically coupled to each other in series.

[0018] Eachstage S, includes a stage shift circuit hav-
ing a first input for receiving a first control signal, HCn,
and an output for outputting an output signal responsive-
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ly, and a de-multiplexing circuit for receiving the output
signal from the stage shift circuit and j clock signals, CK1,
CK2, ... and CKj from a data bus and responsively out-
putting j scanning signals, G(j*n-j+1), G(j*n-j+2), ... and
G(j*n), comprising j switch circuits, j being an integer
greater than one, wherein each switch circuit has a first
input for receiving a corresponding one of the j clock sig-
nals, CK1, CK2, ... and CKj, a second input electrically
coupled to the output of the stage shift circuit for receiving
the output signal therefrom, and an output for outputting
a corresponding one of the j scanning signals, G(j*n-j+1),
G(j*n-j+2), ... and G(j*n).

[0019] Each of the first control signal HCn, and the j
clock signals, CK1, CK2, ... and CKjis characterized with
a waveform alternating between a high voltage level and
a low voltage level, wherein the high voltage levels of the
first control signal HCn, and the j clock signals, CK1,
CK2, ... and CKj have widths, Wy, W4, W,, ... and WJ-,
respectively, satisfying the following relationship of:

WH2W1+W2+...+WJ'.

[0020] Each of the j switch circuits has a first transistor
having a gate, a source and a drain electrically coupled
to the second input, the first input and the output of the
switch circuit, respectively. In one embodiment, each of
the j switch circuits further has a second transistor having
a gate electrically coupled to the drain of the first transis-
tor, a source electrically couple to the gate, and a drain
electrically coupled to the source of the first transistor. In
another embodiment, each of the j switch circuits also
has a pull down circuit electrically coupled to the drain of
the first transistor.

[0021] In one embodiment, each of the j switch circuits
comprises a first transistor having a gate, a source and
a drain electrically coupled to the first input, the second
input and the output of the switch circuit, respectively,
and a diode having an anode and a cathode electrically
coupled to the drain and the gate of the first transistor,
respectively.

[0022] In another embodiment, each of the j switch cir-
cuits comprises a diode having an anode electrically cou-
pled to the first input of the switch circuit and a cathode,
afirst transistor having a gate, a source and a drain elec-
trically coupled to the second input of the switch circuit,
the cathode of the diode and the output of the switch
circuit, respectively, and a second transistor having a
gate electrically coupled to the drain of the first transistor,
a source electrically couple to the gate, and a drain elec-
trically coupled to the anode of the diode.

[0023] Inyet another embodiment, each of the j switch
circuits comprises a diode having an anode electrically
coupled to the first input of the switch circuit and a cath-
ode, a first transistor having a gate, a source and a drain
electrically coupled to the second input of the switch cir-
cuit, the cathode of the diode and the output of the switch
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circuit, respectively, and a pull down circuit electrically
coupled to the drain of the first transistor.

[0024] Inafurtheraspect, the presentinventionrelates
a GOA architecture of the shift register disclosed above
in a display panel comprising a substrate and a plurality
of pixels spatially formed on the substrate defining a
number of pixel rows, each pixel row having a height of
H. In one embodiment, the plurality of shift register stages
{S,} is disposed spatially and sequentially on the sub-
strate such that each shift register stage S,, has a layout
with a height of (j*H), and the j scanning signals G(j*n-
j*1), G(j*n-j+2), ... and G(j*n) output from the shift register
stage S, are used to drive the (j*n-j+1)-th pixel row, (j*n-
j*+2)-th pixel row, ... and the (j*n)-th pixel row, respective-
ly.

[0025] The GOA architecture alsoincludes a formation
of the data bus on the substrate for providing at least the
first control signal HCn, and the j clock signals CK1,
CK2, ... and CK;.

[0026] These and other aspects of the present inven-
tion will become apparent from the following description
of the preferred embodiment taken in conjunction with
the following drawings, although variations and modifi-
cations therein may be affected without departing from
the spirit and scope of the novel concepts of the disclo-
sure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The accompanying drawings illustrate one or
more embodiments of the invention and, together with
the written description, serve to explain the principles of
the invention. Wherever possible, the same reference
numbers are used throughout the drawings to refer to
the same or like elements of an embodiment, and where-
in:

Fig. 1 shows schematically a display panel with a
GOA architecture of a shift register formed thereon
according to one embodiment of the present inven-
tion;

Fig. 2 shows schematically a display panel with a
GOA architecture of a shift register formed thereon
according to another embodiment of the present in-
vention;

Fig. 3 shows schematically a display panel with a
GOA architecture of a shift register formed thereon
according to yet another embodiment of the present
invention;

Fig. 4 shows schematically a display panel with a
GOA architecture of a shift register formed thereon
according to a further embodiment of the present
invention;

Fig. 5 shows schematically a display panel with a
GOA architecture of a shift register formed thereon
according to yet a further embodiment of the present
invention;

Fig. 6 shows schematically a display panel with a
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GOA architecture of a shift register formed thereon
according to an alternative embodiment of the
present invention;

Fig. 7 shows schematically a display panel with a
GOA architecture of a shift register formed thereon
according to yet an alternative embodiment of the
present invention;

Fig. 8 shows schematically a display panel with a
GOA architecture of a shift register formed thereon
according to one embodiment of the present inven-
tion;

Fig. 9 shows schematically signal time charts of the
display panel shown in Fig. 7;

Fig. 10 shows simulated signal time charts of the
display panel shown in Fig. 7;

Fig. 11 shows schematically a display panel with a
GOA architecture of a shift register formed thereon
according to another embodiment of the present in-
vention; and

Fig. 12 shows schematically a display panel with a
conventional GOA architecture of a shift register
formed thereon.

DETAILED DESCRIPTION OF THE INVENTION

[0028] The present invention is more particularly de-
scribed in the following examples that are intended as
illustrative only since numerous modifications and vari-
ations therein will be apparent to those skilled in the art.
Various embodiments of the invention are now described
in detail. Referring to the drawings, like numbers indicate
like components throughout the views. As used in the
description herein and throughout the claims that follow,
the meaning of "a", "an", and "the" includes plural refer-
ence unless the context clearly dictates otherwise. Also,
as used in the description herein and throughout the
claims that follow, the meaning of "in" includes "in" and
"on" unless the context clearly dictates otherwise.
[0029] The terms used in this specification generally
have their ordinary meanings in the art, within the context
of the invention, and in the specific context where each
term is used. Certain terms that are used to describe the
invention are discussed below, or elsewhere in the spec-
ification, to provide additional guidance to the practitioner
regarding the description of the invention. The use of
examples anywhere in this specification, including exam-
ples of any terms discussed herein, is illustrative only,
and in no way limits the scope and meaning of the inven-
tion or of any exemplified term. Likewise, the invention
is not limited to various embodiments given in this spec-
ification.

[0030] As used herein, "around", "about" or "approxi-
mately" shall generally mean within 20 percent, prefera-
bly within 10 percent, and more preferably within 5 per-
centof a given value or range. Numerical quantities given
herein are approximate, meaning that the term "around",
"about" or"approximately" can be inferred if not expressly
stated.
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[0031] As used herein, the term "gate driver on array”
or its acronym "GOA" refers to a fabricating layout or
architecture of a shift register and/or a gate driver on a
glass substrate of a display panel, withamorphous silicon
(a-Si) thin film transistors (TFTs), and/or low temperature
polycrystalline silicon (LTPS) TFTs.

[0032] Asused herein,the terms "comprising,” "includ-
ing," "having," "containing," "involving," and the like are
to be understood to be open-ended, i.e., to mean includ-
ing but not limited to.

[0033] The description will be made as to the embod-
iments of the present invention in conjunction with the
accompanyingdrawings in Figs. 1-11.In accordance with
the purposes of this disclosure, as embodied and broadly
described herein, this disclosure, in one aspect, relates
to a shift register and GOA architecture of the same in a
display panel.

[0034] Referring to Fig. 1, a display panel 100 with a
GOA architecture 101 of a shift register 110 formed ther-
eon is schematically shown according to one embodi-
ment of the present invention. The display panel 100 in-
cludes a substrate 102 and a plurality of pixels 104 spa-
tially formed on the substrate 102 defining a number of
pixel rows. Each pixel row has a height of H.

[0035] The shiftregister 110 includes a plurality of shift
register stages, {S.}, n =1, 2, ..., N, N being a positive
integer, electrically coupled to each other in series. Each
shift register stage S, is configured to receive one or
more control and clock signals and to output responsively
a first scanning signal G(2n-1) and a second scanning
signal G(2n) for driving the (2n-1)-th pixel row and the
(2n)-th pixel row, respectively. In this exemplary embod-
iment, the plurality of shift register stages {S,,} is disposed
spatially and sequentially on the substrate 102 in such a
way that each shift register stage S,, has a layout 112
with a height of 2H. The first and second scanning signals
G(2n-1) and G(2n) output from the shift register stage S,
are used to drive the (2n-1)-th pixel row and the (2n)-th
pixel row, respectively.

[0036] The GOA architecture 101 also includes a for-
mation of a data bus 150 on the substrate 102 for pro-
viding, for example, the control and clock signals for each
the shift register stage S,,.

[0037] Referring now to Fig. 2, a display panel 200 with
a GOA architecture 201 of a shift register 210 formed
thereon is schematically shown according to another em-
bodiment of the present invention. The shift register 210
includes a plurality of shift register stages, {S,}, n =1,
2, ..., N, disposed spatially and sequentially on the sub-
strate 202 in such a way that each shift register stage S,
has a layout 212 with a height of 2H.

[0038] Each stage S, includes a stage shift circuit 220
and a de-multiplexing circuit 230 electrically coupled to
the stage shift circuit 220 for outputting a first scanning
signal G(2n-1) and a second scanning signal G(2n),
which are used to drive the (2n-1)-th pixel row and the
(2n)-th pixel row, respectively.

[0039] In this exemplary embodiment shown in Fig. 2,
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the stage shift circuit 220 has a first input for receiving a
first control signal, HC,,, a second input for receiving a
second control signal, LC1, a third input for receiving a
third control signal, LC2, a fourth input for receiving a
reference voltage VSS, a fifth input, a sixth input, and an
output for responsively outputting an output signal. Fur-
ther, the fifth input is adapted for receiving the second
scanning signal G(2n-2) output from the immediate prior
stage, S,_4, while the sixth input is adapted for receiving
the second scanning signal G(2n+2) output from the im-
mediate next stage, S, 1. For such an arrangement, the
plurality of shift register stages {S,,} is electrically coupled
to each other in series.

[0040] According to the present invention, any types
of stage shift circuits can be utilized to practice the in-
vention. Generally, the stage shift circuit 220 includes a
pull-up control circuit electrically coupled to the fifth input,
a pull-up circuit electrically coupled to the pull-up control
circuit, the first input and the output, a pull-down control
circuit electrically coupled to the pull-up control circuit,
the pull-up circuit, and the second, third and fourth inputs,
and a pull-down circuit electrically coupled to the pull-
down control circuit, the pull-up circuit, the sixth inputand
the output.

[0041] The de-multiplexing circuit 230 includes a first
switch circuit and a second switch circuit. The first switch
circuit has a first input for receiving a first clock signal
CK1, a second input electrically coupled to the output of
the stage shift circuit 220, and an output for outputting
the first scanning signal G(2n-1), responsively. The sec-
ond switch circuit has a first input for receiving a second
clock signal CK2, a second input electrically coupled to
the output of the stage shift circuit 220, and an output for
outputting the second scanning signal G(2n), respon-
sively.

[0042] In practice, the first control signal HC,, is a low
frequency AC signal, while both the firstand second clock
signals CK1 and CK2 are two high frequency AC signals.
[0043] Further, the first and second clock signals CK1
and CK2 are out-of phase from one another. Each of the
first control signal HCn, the first clock signal CK1 and the
second clock signal CK2 is characterized with a wave-
form alternating between a high voltage level and a low
voltage level. The high voltage levels of the first control
signal HC,,, the first clock signal CK1 and the second
clock signal CK2 have widths, Wy, W, and W,, respec-
tively, which satisfy the following relationship of:

Wiu>W;+W,.

[0044] Figs. 3-8 show schematically various embodi-
ments of a display panel with a GOA architecture of a
shift register formed thereon. All the embodiments of the
display panel have the same GOA architecture of the
shift register as that of the display panel 200 shown in
Fig. 2, where the layout of each shift register stage S,



9 EP 2 400 481 A1 10

onthe substrate has a height of 2H, and each shiftregister
stage S,, operably generates a first scanning signal G
(2n-1) and a second scanning signal G(2n) for driving
the (2n-1)-th pixel row and the (2n)-th pixel row of the
display panel, respectively. For such a GOA architecture,
the circuit layout of the shift register on the substrate is
substantially simplified.

[0045] Asshownin Figs. 3-8, however, in these exem-
plary embodiments, the de-multiplexing circuit having the
first and second switch circuits has different configura-
tions.

[0046] For example, as shown in Fig. 3, each of the
first and second switch circuits of the de-multiplexing cir-
cuit 330 has a transistor T1 or T2 having a gate electrically
coupled to the second input of the switch circuit for re-
ceiving the output signal of the stage shift circuit, a source
coupled to the first input of the switch circuit for receiving
the first clock signal CK1 or the second clock signal CK2,
and a drain electrically coupled to the output of the switch
circuit for outputting a corresponding scanning signal G
(2n-1) or G(2n), respectively.

[0047] As shown in Fig. 4, each of the first and second
switch circuits of the de-multiplexing circuit 430 has a
transistor T1 or T2 and a diode D1 or D2. The transistor
T1 or T2 has a gate electrically coupled to the first input
of the switch circuit for receiving the first clock signal CK1
or the second clock signal CK2, a source coupled to the
second input of the switch circuit for receiving the output
signal of the stage shift circuit and a drain electrically
coupled to the output of the switch circuit for outputting
a corresponding scanning signal G(2n-1) or G(2n), re-
spectively. The diode D1 or D2 has an anode and a cath-
ode electrically coupled to the drain and the gate of the
transistor T1 or T2, respectively.

[0048] Referring to Fig. 5, each of the first and second
switch circuits of the de-multiplexing circuit 530 has a
transistor T1 or T2 and a pull-down unit 1 or a pull-down
unit 2. The transistor T1 or T2 has a gate electrically
coupled to the second input of the switch circuit for re-
ceiving the output signal of the stage shift circuit, a source
coupled to the first input of the switch circuit for receiving
the first clock signal CK1 or the second clock signal CK2,
and a drain electrically coupled to the output of the switch
circuit for outputting a corresponding scanning signal G
(2n-1) or G(2n), respectively. The pull-down unit 1 or the
pull-down unit 2 is electrically coupled to the drain of the
transistor T1 or T2, respectively..

[0049] Referring to Fig. 6, each of the first and second
switch circuits of the de-multiplexing circuit 630 is similar
to that shown in Fig. 5, except that each of the first and
second switch circuits includes an additional diode D1 or
D2. The diode D1 or D2 has an anode connected to the
first input of the switch circuit for receiving the first clock
signal CK1 or the second clock signal CK2, and a cathode
connected to the source of the transistor T1 or T2.
[0050] Referring to Fig. 7, each of the first and second
switch circuits of the de-multiplexing circuit 730 has a
first transistor T1 or T2 and a second transistor M1 or
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M2. The transistor T1 or T2 has a gate electrically coupled
to the second input of the switch circuit for receiving the
output signal of the stage shift circuit, a source coupled
to the first input of the switch circuit for receiving the first
clock signal CK1 or the second clock signal CK2, and a
drain electrically coupled to the output of the switch circuit
for outputting a corresponding scanning signal G(2n-1)
or G(2n), respectively. The second transistor M1 or M2
has a gate electrically coupled to the drain of the first
transistor T1 or T2, a source electrically couple to the
gate, and a drain electrically coupled to the source of the
first transistor T1 or T2.

[0051] As shown in Fig. 8, each of the first and second
switch circuits of the de-multiplexing circuit 830 is similar
to that shown in Fig. 7, except that each of the first and
second switch circuits includes an additional diode D1 or
D2. The diode D1 or D2 has an anode connected to the
first input of the switch circuit for receiving the first clock
signal CK1 or the second clock signal CK2, and a cathode
connected to the source of the transistor T1 or T2.
[0052] Inaddition, Fig. 8 also shows an exemplary em-
bodiment of the stage shift circuit 820 of the shift register
810. The stage shift circuit 820 includes a pull-up control
circuit 821 electrically coupled to the fifth input for receiv-
ing the scanning signal G(2n-2) outputting from the im-
mediately prior shift register stage S,,_4, a pull-up circuit
822 electrically coupled to the pull-up control circuit 821,
the first input for receiving the first control signal HCn,
and the output for outputting a signal g(n), a pull-down
control circuit 823 electrically coupled to the pull-up con-
trol circuit 821, the pull-up circuit 822, and the second,
third and fourth inputs for receiving the second control
signal LC1, the third control signal LC2 and the reference
voltage VSS, respectively, and a pull-down circuit 824
electrically coupled to the pull-down control circuit 823,
the pull-up circuit 822, the sixth input for receiving the
scanning signal G(2n+2) outputting from the immediately
next shift register stage S, 4 and the output for outputting
the signal g(n).

[0053] Specifically, the pull-up control circuit 821 in-
cludes a transistor T11 having a gate electrically coupled
to the fifth input of the stage shift circuit 820 for receiving
the scanning signal G(2n-2) outputting from the immedi-
ately prior shift register stage S,,_4, a source electrically
coupled to the gate and a drain electrically coupled to a
node Q(n).

[0054] The pull-up circuit 822 includes a transistor T21
having a gate electrically coupled to the node Q(n), a
source electrically coupled to the first input of the stage
shift circuit 820 for receiving the first control signal HCn,
and a drain electrically coupled to the output g(n) of the
stage shift circuit 820.

[0055] The pull-down control circuit 823 includes a first
pull-down control circuit and a second pull-down control
circuit. Each pull-down control circuit has four transistors,
forexample, T31, T32, T33 and T34 for the first pull-down
control circuit, and T35, T36 T37 and T38 for the second
pull-down control circuit. For the first pull-down control
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circuit, the transistor T31 has a gate electrically coupled
to the second input of the stage shift circuit 820 for re-
ceiving the second control signal LC1, a source electri-
cally coupled to the gate, and a drain electrically coupled
to a node P(n); the transistor T32 has a gate electrically
coupled to the node Q(n), a source electrically coupled
to the node P(n), and a drain electrically coupled to the
fourth input of the stage shift circuit 820 for receiving the
reference voltage VSS; the transistor T33 has a gate
electrically coupled to the node P(n), a source electrically
coupled to the node Q(n), and a drain electrically coupled
to the drain of the transistor T32; and the transistor T34
has a gate electrically coupled to the node P(n), a source
electrically coupled to the output g(n) of the stage shift
circuit 820, and a drain electrically coupled to the drain
of the transistor T32. For the second pull-down control
circuit, the transistor T35 has a gate electrically coupled
to the third input of the stage shift circuit 820 for receiving
the third control signal LC2, a source electrically coupled
to the gate, and a drain electrically coupled to a node K
(n); the transistor T36 has a gate electrically coupled to
the node Q(n), a source electrically coupled to the node
K(n), and a drain electrically coupled to the fourth input
of the stage shift circuit 820 for receiving the reference
voltage VSS; the transistor T37 has a gate electrically
coupled to the node K(n), a source electrically coupled
to the node Q(n), and a drain electrically coupled to the
drain of the transistor T36; and the transistor T38 has a
gate electrically coupled to the node K(n), a source elec-
trically coupled to the output g(n) of the stage shift circuit
820, and a drain electrically coupled to the drain of the
transistor T36.

[0056] The pull-down circuit 824 has a first transistor
T41 and a second transistor T42. The first transistor T41
has a gate electrically coupled to the sixth input for re-
ceiving the scanning signal G(2n+2) outputting from the
immediately next shift register stage S,., a source elec-
trically coupled to the node Q(n), and a drain electrically
coupled to the drain of the transistor T38. The second
transistor T42 has a gate electrically coupled to the gate
of the first transistor T41, a source electrically coupled
to the output g(n) of the stage shift circuit 820, and a drain
electrically coupled to the drain of the transistor T41.
[0057] Fig. 9 is time charts of the control signals HC1,
HC2, LC1 and LC2, and the clock signals CK1 and CK2
for the shift register shown in Fig. 8, the voltage potential
of the node Q(n), the voltage potential of the output g(n),
and the corresponding scanning signals G(2n-2), G(2n-
1), G(2n), G(2n+1) and G(2n+2) generated by the shift
register in response to the control signals and the clock
signals. As shown in the time charts, the high voltage
pulse widths Wy, W, and W, of the first control signal
HC1, the first and second clock signals CK1 and CK2
obeys the relationship of Wy, = (W, + W,).

[0058] Fig. 10is a simulated time charts of the control
signals HC1, HC2, LC1 and LC2, and the clock signals
CK1 and CK2 for the shift register shown in Fig. 8, the
voltage potential of the node Q(n), the voltage potential
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of the output g(n), and the corresponding scanning sig-
nals G(2n-2), G(2n-1), G(2n), G(2n+1) and G(2n+2) gen-
erated by the shift register in response to the control sig-
nals and the clock signals.

[0059] Referring to Fig. 11, a display panel 1100 with
a GOA architecture 1101 of a shift register 1110 formed
thereon is schematically shown according to another em-
bodiment of the present invention. The display panel
1100 includes a substrate 1102 and a plurality of pixels
1104 spatially formed on the substrate 1102 defining a
number of pixel rows. Each pixel row has a height of H.
[0060] The shift register 1110 includes a plurality of
shift register stages, {S,}, n =1, 2, ..., N, electrically cou-
pled to each other in series. Each shift register stage S,
is configured to receive one or more control and clock
signals, for example, a control signal HCn and the j clock
signals, CK1, CK2, ... and CKj, and to output responsive-
ly j scanning signals G(j*n-j+1), G(j*n-j+2), ... and G(j*n)
for driving the (j*n-j+1)-th pixel row, (j*n-j+2)-th pixel
row, ...andthe (j*n)-th pixel row of the display panel 1100,
respectively.

[0061] Each stage S,, includes a stage shift circuit and
de-multiplexing circuit (not shown). The stage shift circuit
is same as that disclosed above. However, the de-mul-
tiplexing circuit has j switch circuits, j being an integer
greater than one. The de-multiplexing circuit is adapted
for receiving the output signal from the stage shift circuit
and j clock signals, CK1, CK2, ... and CKj from a data
bus 1150 and responsively outputting j scanning signals,
G(*n-j+1), G(*n-j+2), ... and G(j*n).

[0062] Each switch circuit has the same circuit as
shown in Figs. 3-8 and disclosed above. Specifically,
each switch circuit has a first input for receiving a corre-
sponding one of the j clock signals, CK1, CK2, ... and
CKj, a second input electrically coupled to the output of
the stage shift circuit for receiving the output signal there-
from, and an output for responsively outputting a corre-
sponding one of the j scanning signals, G(j*n-j+1), G(j*n-
j*2), ... and G(j*n).

[0063] Practically, the first control signal HC,, is a low
frequency AC signal, while all the j clock signals, CK1,
CK2, ... and CKj are high frequency AC signals. Further,
each of the first control signal HCn, and the j clock signals,
CK1, CK2, ... and CKj is characterized with a waveform
alternating between a high voltage level and alow voltage
level, wherein the high voltage levels of the first control
signal HC,,, and the j clock signals, CK1, CK2, ... and CKj
have widths, W, W4, W,, ... and WJ-, respectively, satis-
fying the following relationship of:

WHZW1+W2+...+WJ'.

[0064] In this exemplary embodiment, the plurality of
shift register stages {S,} is disposed spatially and se-
quentially on the substrate 1102 in such a way that the
layout of each shift register stage S, has a height of (j*H),
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and the j scanning signals G(j*n-j+1), G(j*n-j+2), ... and
G(j*n) output from the shift register stage S, are used to
drive the (j*n-j+1)-th pixel row, (j*n-j+2)-th pixel row, ...
and the (j*n)-th pixel row, respectively.

[0065] The GOA architecture 1101 also includes a for-
mation of a data bus 1150 on the substrate 1102 for pro-
viding, for example, the first control signal HC,, and the
j clock signals CK1, CK2, ... and CK;j for each the shift
register stage S,,.

[0066] For such a GOA architecture, the circuit layout
of the shift register on the substrate is substantially sim-
plified.

[0067] The foregoing description of the exemplary em-
bodiments of the invention has been presented only for
the purposes of illustration and description and is not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and varia-
tions are possible in light of the above teaching.

[0068] The embodiments were chosen and described
in order to explain the principles of the invention and their
practical application so as to activate others skilled in the
art to utilize the invention and various embodiments and
with various modifications as are suited to the particular
use contemplated. Alternative embodiments will become
apparent to those skilled in the art to which the present
invention pertains without departing from its spirit and
scope. Accordingly, the scope of the present invention
is defined by the appended claims rather than the fore-
going description and the exemplary embodiments de-
scribed therein.

Claims

1. Ashiftregister, comprising a plurality of shift register
stages, {S,},.n=1,2, ...,N,Nbeing a positive integer,
electrically coupled to each other in series, each
stage S,, comprising:

a stage shift circuit having a first input for receiv-
ing a first control signal, HC,,, and an output for
outputting an output signal responsively; and

a de-multiplexing circuit for receiving the output
signal from the stage shift circuit and j clock sig-
nals, CK1, CK2, ... and CKj from a data bus and
responsively outputting j scanning signals, G
(*n-j+1), G(*n-j*+2), ... and G(j*n), comprising j
switch circuits, j being an integer greater than
one, wherein each switch circuit has a first input
for receiving a corresponding one of the j clock
signals, CK1, CK2, ... and CKj, a second input
electrically coupled to the output of the stage
shift circuit for receiving the output signal there-
from, and an output for outputting a correspond-
ing one of the j scanning signals, G(j*n-j+1), G
(*n-j+2), ... and G(j*n),

wherein each of the first control signal HC,,, and the
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j clock signals, CK1, CK2, ... and CK;j is character-
ized with a waveform alternating between a high volt-
age level and a low voltage level, wherein the high
voltage levels of the first control signal HC,,, and the
j clock signals, CK1, CK2, ... and CKj have widths,
Wy, Wy, W,, ... and WJ-, respectively, satisfying the
following relationship of:

WH2W1+W2+...+WJ'.

2. The shift register of claim 1, wherein each of the j
switch circuits comprises a first transistor having a
gate, a source and a drain electrically coupled to the
second input, the first input and the output of the
switch circuit, respectively.

3. The shift register of claim 2 wherein each of the j
switch circuits further comprises a second transistor
having a gate electrically coupled to the drain of the
first transistor, a source electrically couple to the
gate, and a drain electrically coupled to the source
of the first transistor.

4. The shift register of claim 2, wherein each of the j
switch circuits further comprises a pull down circuit
electrically coupled to the drain of the first transistor.

5. The shift register of claim 1, wherein each of the j
switch circuits comprises:

a first transistor having a gate, a source and a
drain electrically coupled to the first input, the
second input and the output of the switch circuit,
respectively; and

a diode having an anode and a cathode electri-
cally coupled to the drain and the gate of the first
transistor, respectively.

6. The shift register of claim 1, wherein each of the j
switch circuits comprises:

a diode having an anode electrically coupled to
the first input of the switch circuit and a cathode;
a first transistor having a gate, a source and a
drain electrically coupled to the second input of
the switch circuit, the cathode of the diode and
the output of the switch circuit, respectively; and
a second transistor having a gate electrically
coupled to the drain of the first transistor, a
source electrically couple tothe gate, and adrain
electrically coupled to the anode of the diode.

7. The shift register of claim 1, wherein each of the j
switch circuits comprises:

a diode having an anode electrically coupled to
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the first input of the switch circuit and a cathode;
a first transistor having a gate, a source and a
drain electrically coupled to the second input of
the switch circuit, the cathode of the diode and
the output of the switch circuit, respectively; and
a pull down circuit electrically coupled to the
drain of the first transistor.

The shift register of claim 1, wherein the stage shift
circuit further has a second input for receiving a sec-
ond control signal, LC1, a third input for receiving a
third control signal, LC2, a fourth input for receiving
a reference voltage VSS, a fifth input for receiving
one of the j scanning signal output from the imme-
diate prior stage, S, _4, and a sixth input for receiving
one of the j scanning signal output from the imme-
diate next stage, S, 1.

The shift register of claim 8, wherein the stage shift
circuit comprises;

a pull-up control circuit electrically coupled to the fifth
input;

a pull-up circuit electrically coupled to the pull-up
control circuit, the first input and the output;

a pull-down control circuit electrically coupled to the
pull-up control circuit, the pull-up circuit, and the sec-
ond, third and fourth inputs; and

a pull-down circuit electrically coupled to the pull-
down control circuit, the pull-up circuit, the sixth input
and the output.

A gate driver-on-array (GOA) architecture of the shift
register of claim 1 in a display panel comprising a
substrate and a plurality of pixels spatially formed on
the substrate defining a number of pixel rows, each
pixel row having a height of H, characterized in that
the plurality of shift register stages {S,,} is disposed
spatially and sequentially on the substrate such that
each shift register stage S, has a layout with a height
of j*H, and the j scanning signals G(j*n-j+1), G(j*n-
j*2), ...,and G(j*n) output from the shift register stage
S,, are used to drive the (j*n-j+1)-th pixel row, (j*n-
j*+2)-th pixel row, ... and the (j*n)-th pixel row respec-
tively.

The GOA architecture of claim 10, characterized in
that a data bus is disposed on the substrate for pro-
viding at least the first control signal HC,, and the j
clock signals CK1, CK2, ... and CK;.
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