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ACTIVE MATRIX ORGANIC
LIGHT-EMITTING-DIODE DISPLAY
BACKBOARD AND MANUFACTURING
METHOD THEREOF, DISPLAY DEVICE

TECHNICAL FIELD

[0001] Embodiments of the present disclosure relate to an
AMOLED (Active matrix organic light-emitting-diode) dis-
play backboard, a manufacturing method thereof, and a dis-
play device.

BACKGROUND

[0002] Typically, gridded wiring is used for power source
signal lines of an active matrix display, for example, VDD
(power source voltage), that is, each of sub-pixel units is
connected with the VDD, as shown in FIG. 1. Such backboard
power source signal wiring is applicable to the backboard
circuit design of flat panel displays with use of an active
matrix drive method, such as, active matrix liquid crystal
displays and active matrix organic light-emitting-diode dis-
plays. A pixel unit 1 is surrounded and formed by a data line
101 and a gate line 102, and each pixel unit has a power source
signal line VDD connected therewith.

[0003] FIGS. 2-3 are schematic views of a sub-pixel layout
of an AMOLED backboard. A circuit in FIG. 2 is located on
abackboard glass (not shown). See FIG. 3, a part of the circuit
below line 2-2' also includes an encapsulation region
enclosed by an encapsulation glass 5, that is, the part of the
circuit below line 2-2' is located between a backboard glass 10
and the encapsulation glass 5. As shown in FIG. 2, each
sub-pixel R, G, B is connected with a power source signal line
VDD by metal wiring, meanwhile each sub-pixel R, G, B is
connected to a gate scanning line 102 and a display data line
101R, 101G 101B, thus forming the gridded wiring.

[0004] FIG.3isaschematic view of layout of an AMOLED
backboard circuit. For small and medium sized AMOLED
displays, direct current (DC) power source signal VDD is
provided directly from periphery modular circuits with use of
FPC connector 20, and in an effective display region of the
backboard circuit, a connection way as shown in FIG. 3 is
used, and a test unit 50 is included. FIG. 4 is a schematic view
of layout design of a pixel circuit of current AMOLED back-
board, and FIG. 5 and 5b are a circuit diagram and a schematic
layout of a 2T1C sub-pixel structure (2 triodes and 1 capaci-
tor). Two-TFT structure is a common structure, which
includes a gate electrode and a source electrode, drain elec-
trode (not shown), and a DTFT (drive thin film transistor) is a
drive TFT supplying power to a pixel electrode. As shown in
FIG. 5a-5b, an AMOLED backboard gate scanning line 102,
a display data line 101 and a power source signal VDD line
form an orthogonal web structure, wherein wirings in the
horizontal direction and vertical direction are generally of
different metal layers.

SUMMARY

[0005] Embodiments of the present disclosure provide an
AMOLED display backboard, a manufacturing method
thereof, and a display device to reduce area occupied by VDD
lines and lessen occupation of VDD lines on area of circuit
board.

[0006] An AMOLED display backboard provided by at
least one embodiment according to the present disclosure
comprising: a pixel unit array comprising gate lines and data
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lines, wherein each pixel unit comprises N sub-pixels; power
source signal line (VDD) lines in a number less than that of
nxN sub-pixels in one row, and at least one connecting line of
the VDD lines intersected or non-coplanarly intersected with
the VDD lines, wherein the VDD connecting line is config-
ured to connect circuit input terminals of respective sub-
pixels and VDD

[0007] In an example, VDD lines included in each pixel
unit are in a number less than or equal to N-1.

[0008] Inanexample, the number of VDD lines included in
each pixel unit is less than 3.

[0009] In an example, each pixel unit comprises one VDD
line.
[0010] In an example, the VDD lines have a width larger

than that of the data lines.

[0011] Inanexample, the width of the VDD lines is N times
greater than that of the data lines.

[0012] Inanexample, the width ofthe VDD lines is 3 times
greater than that of the data lines.

[0013] In an example, the VDD connecting line and VDD
lines are located in different layers, and the VDD connecting
line connects circuit input terminals of respective sub-pixels
and VDD lines through via holes.

[0014] Inanexample, the VDD connecting line is provided
in a gate layer.
[0015] Inanexample, the VDD connecting line and a poly-

silicon layer form a sub-pixel capacitor.

[0016] In an example, the VDD connecting line is perpen-
dicular to the VDD lines.

[0017] At least one embodiment of the present disclosure
also provides a display device, comprising an AMOLED
display backboard according to embodiments of the present
disclosure.

[0018] At least one embodiment of the present disclosure
also provides a manufacturing method of an AMOLED dis-
play backboard comprising: forming a gate electrode and a
VDD connecting line in a gate layer; and connecting the VDD
connecting line with VDD lines and circuit input terminals of
respective sub-pixels through via holes, respectively.

[0019] According to at least one embodiment of the present
disclosure, a manufacturing method of an active matrix
organic light-emitting-diode (AMOLED) display backboard
is provided, which comprises: forming a gate layer on a
substrate, forming a gate layer pattern comprising the gate
electrode and at least one connecting line of the power source
signals (VDD) by a pattern process; forming an active layer
on the gate layer; and forming a source-drain electrode layer
on the active layer, forming data lines, power signal (VDD)
lines, connecting lines of sub-pixel electrodes, and via holes;
wherein the VDD connecting line is connected with respec-
tive VDD lines, connecting lines of the sub-pixel electrodes
through the via holes, respectively.

[0020] In an example, pixel units are defined by gate lines
and the data lines, each pixel unit comprising N sub-pixels,
and the VDD lines are in a number less than that of nxN
sub-pixels in one row of the sub-pixel units.

[0021] In an example, the number of VDD lines formed in
each pixel unit is less than or equal to N-1.

[0022] Inanexample, the number of VDD lines included in
each pixel unit is less than 3.

[0023] Inanexample, each pixel unit comprises one VDD
line.
[0024] In an example, the VDD lines have a width greater

than that of the data lines.
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[0025] Inanexample, the width of the VDD lines is N times
greater than that of the data lines.

[0026] Inanexample, the width of the VDD lines is 3 times
greater than that of data lines.

[0027] Inanexample, the VDD connecting line is substan-
tially perpendicular to the VDD lines.

[0028] In an example, the manufacturing method further
comprises forming a poly-silicon layer; wherein the VDD
connecting line and the poly-silicon layer form a sub-pixel
capacitor.

[0029] In an example, the manufacturing method further
comprises forming a buffer layer, a gate insulating layer and
a planarization layer on the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] Embodiments of the present disclosure will be
described in detail hereinafter in conjunction with accompa-
nying drawings to allow one of ordinary skill in the art to
understand the present disclosure more clearly, in which:
[0031] FIG. 1 is a schematic layout of VDD lines of an
active matrix display backboard;

[0032] FIG. 2 is a schematic layout of sub-pixels of an
active matrix display backboard;

[0033] FIG. 3 is a schematic configuration layout of sub-
pixels of an AMOLED display backboard;

[0034] FIG. 4 is a schematic layout of sub-pixels of an
AMOLED display backboard;

[0035] FIG. 5a is a circuit diagram of a 2T1C sub-pixels
structure;

[0036] FIG. 55 is a schematic layout of 2T1C sub-pixels;
[0037] FIG. 6 is a schematic layout of sub-pixels of an

AMOLED display backboard according to an embodiment of
the present disclosure;

[0038] FIG. 7 is a schematic layout of a circuit of an
AMOLED display backboard according to an embodiment of
the present disclosure;

[0039] FIG. 8 is a schematic layout of 2T1C sub-pixels
according to an embodiment of the present disclosure;
[0040] FIG.9is a flow chart of a manufacturing method of
an AMOLED display backboard according to an embodiment
of the present disclosure;

DETAILED DESCRIPTION

[0041] Technical solutions according to the embodiments
of the present disclosure will be described clearly and com-
pletely as below in conjunction with the accompanying draw-
ings of embodiments of the present disclosure. It is apparent
that the described embodiments are only a part of but not all
of exemplary embodiments of the present disclosure. Based
on the described embodiments of the present disclosure, vari-
ous other embodiments can be obtained by those of ordinary
skill in the art without creative labor and those embodiments
shall fall into the protection scope of the present disclosure.
[0042] Unless otherwise defined, all the technical and sci-
entific terms used herein have the same meanings as com-
monly understood by one of ordinary skill in the art to which
the present disclosure belongs. The terms, such as “first,”
“second,” or the like, which are used in the description and the
claims of the present application, are not intended to indicate
any sequence, amount or importance, but for distinguishing
various components. Also, the terms, such as “a/an,” “one,” or
the like, are not intended to limit the amount, but for indicat-
ing the existence of at lease one. The terms, such as “com-
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prise/comprising,” “include/including,” or the like are
intended to specify that the elements or the objects stated
before these terms encompass the elements or the objects and
equivalents thereof listed after these terms, but not preclude
other elements or objects. The terms, “on,” “under,” or the like
are only used to indicate relative position relationship, and
when the position of the object which is described is changed,
the relative position relationship may be changed accord-
ingly.

[0043] With high requirements of display resolution of dis-
play devices, a demand of compact layout design becomes a
critical restriction factor. Typically, a sub-pixel circuit design
with a compensation function is used for the backboard cir-
cuit design of an AMOLED display backboard, so that the
circuit structure of each sub-pixel is relatively complicated,
requiring use of more transistors and capacitors and more
wires between columns, which causes the layout design to be
more obviously restticted by area.

[0044] Embodiments of the present disclosure provide an
AMOLED display backboard, a display device and a manu-
facturing method of an AMOLED display backboard. In the
AMOLED display backboard, the number of VDD lines is
less than the number of sub-pixels in one row, thus reducing
area occupied by VDD lines, lessening occupation of VDD
lines on the area of circuit board, meanwhile realizing con-
nection of respective circuit input terminals and VDD lines by
the VDD connecting lines connect the respective sub-pixel
circuit terminals and VDD lines.

[0045] As shown in FIG. 6, embodiments of the present
disclosure provide an AMOLED display backboard includ-
ing: VDD lines 601, the number of which is less than the
number of sub-pixels in one row, and at least one VDD con-
necting line 602 intersected or non-coplanarly intersected
with VDD lines 601.

[0046] The VDD connecting line 602 is used to connect
respective sub-pixel circuit input terminals 603 and VDD
lines 601, and each sub-pixel circuit input terminal 603 is
electrically connected with a source electrode of DTFT.
[0047] In an example, a VDD connecting line 602 is per-
pendicular to VDD lines 601.

[0048] Since the number of VDD lines 601 is less than the
number of sub-pixels in one row, circuit input terminals 603
of respective sub-pixels are not directly connected to VDD
lines 601, they are connected through at least one VDD con-
necting line 602 perpendicular to VDD lines 601 in the
AMOLED display backboard, so as to connect circuit input
terminals 603 of respective sub-pixels and VDD lines 601. In
this way, the area occupied by VDD lines is reduced without
affecting power supply of sub-pixels, thus reducing occupa-
tion of VDD lines on the area of circuit board. Meanwhile,
since respective circuit input terminals 603 of sub-pixels con-
nect respective VDD lines, resistance of VDD lines is
decreased, thereby reducing transmission loss.

[0049] For the pixel unit typically including three sub-pix-
els, such as, sub-pixel R, sub-pixel G and sub-pixel B, each
sub-pixel circuit can be supplied with power by VDD lines or
aVDD connecting line 602. Pixel units with other numbers of
sub-pixels can also be supplied with power by VDD lines and
a VDD connecting line 602.

[0050] A schematic layout of a AMOLED display back-
board is shown in FIG. 7. In AA' region, in addition to longi-
tudinally arranged VDD connecting lines, there are transver-
sally arranged VDD lines. The number of VDD lines in FIG.
7 is less than that in FIG. 3.
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[0051] For example, the number of VDD lines included in
each pixel unit may be less than the number of sub-pixels
therein, such as three, so as to reduce the number of VDD
lines as much as possible, and lessen occupation on each
sub-pixel due to reduction of the number of VDD lines.
[0052] For example, multiple pixel units may share a com-
mon VDD line. Also, in certain pixel unit, the number of VDD
lines may be 2 (in the case of each pixel unit including three
sub-pixels).

[0053] For example, in the same case of each pixel unit
including three sub-pixels, each pixel unit may include one
VDD line, which VDD line supplies power to 3 sub-pixels in
this pixel unit, thus facilitating display control to each of the
sub-pixels.

[0054] Since one VDD line needs to supply power to mul-
tiple sub-pixels, the current in the VDD line will increase,
therefore, in order to reduce the resistance of the VDD line so
as to reduce direct current (DC) consumption. The width of
the VDD line may be increased such that the width of the
VDD line is larger than that of the data line. The larger the
width of the VDD line, the smaller the resistance of the VDD
line, and the less the DC consumption. For example, the width
of the VDD line is set to be 3 times larger than the width of the
data line, while a normal VDD line is as wide as the data line.
In the present example, the width of the VDD line is designed
to be 3 times larger than that of the data line, thus supplying
power to three sub-pixels in one pixel unit at that same time by
one VDD line, without changing current supply voltage. For
example, the width of the VDD line may be set at 8 um, this
is also for the case that the pixel unit including three sub-
pixels. For other cases that the pixel unit includes more than
two sub-pixels, similar corresponding design is feasible.
[0055] A VDD connecting line and VDD lines are located
at different layers for ease of design and manufacture, at the
same time to further reduce area occupied by circuit lines, and
the VDD connecting line may connect circuit input terminals
of respective sub-pixels and VDD lines.

[0056] For example, the VDD connecting line may be dis-
posed at the gate layer, in such a way, the gate electrode and
the VDD connecting line can be manufactured simulta-
neously, thereby reducing one mask etching process. In
accordance with real situation, the VDD connecting line may
also be disposed at other layers and manufactured with other
conductive layers, which can also reduce times of masking.
[0057] Inabackboard having low temperature poly-silicon
as an active layer, the VDD connecting line and the poly-
silicon layer may form a sub-pixel capacitor, so as to reduce
area occupied by the capacitor.

[0058] As shown in FIG. 8, a circuit of a 2T1C sub-pixel
structure shown in FIG. 5a may be realized by such a layout,
in which two-TFT structure is a common structure, which
includes a gate electrode and a source and drain electrode (not
shown). As such, the VDD connecting line 602 and the poly-
silicon layer forms a sub-pixel capacitor C1.

[0059] When atop emission type of whole structure is used,
since a transparent [TO (Indium Tin Oxides) conductive layer
utilized by an anode in the OLED device structure is realized,
for an OLED (organic light-emitting-diode) device being
deposited in layer to layer on the backboard structure by an
evaporation process. Such an ITO conductive layer is located
on the upper layer of the whole backboard structure, that is,
over the other two metal layers, and it is connected with a
lower metal layer through a via hole when necessary. In such
a construction, VDD lines are in a form of orthogonal net-
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work, in other words, there are not only longitudinal VDD
lines but also transversal VDD lines, such that layout of
transparent ITO electrodes on the upper layer and aperture
ratio of sub-pixels will not be affected.

[0060] Embodiments of the present disclosure provide a
display device including an AMOLED display backboard
according to embodiments of the present disclosure.

[0061] Embodiments ofthe present disclosure also provide
amanufacturing method of an AMOLED display backboard.
As shown in FIG. 9, the method includes the following steps:
step S901, forming a gate electrode and a VDD connecting
line in a gate layer; and step S902, connecting the VDD
connecting line with VDD lines and circuit input terminals of
respective sub-pixels through via holes.

[0062] Manufacture of the gate electrode and the VDD
connecting line at the gate layer includes: depositing the gate
layer; applying a mask to the gate layer, wherein mask pat-
terns include pattern of the gate electrode and pattern of the
VDD connecting line; performing exposure, development
and etching process, thus completing manufacture of the gate
electrode and the VDD connecting line.

[0063] For example, an AMOLED display backboard is
manufactured by the following method: deposing a buffer
layer firstly on a substrate, then depositing an active layer, and
then crystallizing a low temperature poly-silicon layer
(LTPS). The crystallization process may include laser crys-
tallization, solid-state crystallization, or the like.

[0064] The method further includes performing exposure,
development, and etching process of a pattern of an active
layer.

[0065] Themethod furtherincludes: depositing a gate insu-
lating (GT) layer and a gate layer; then performing metal
exposure, development and etching of the gate layer; ion
doping of the source and drain electrode by using the gate
layer as a barrier layer of a region of TFT channel ion implan-
tation.

[0066] The method further includes depositing an insulat-
ing dielectric layer (ILD) of a protection layer of the gate
electrode metal layer, and performing exposure, development
and etching process of a via hole pattern at the source and
drain electrode.

[0067] The method further includes depositing a source-
drain metal layer, performing exposure, development and
etching of the source-drain metal layer, so as to form display
data lines, VDD lines, a connecting line of sub-pixel elec-
trodes and other corresponding signal lines.

[0068] Themethod further includes depositing a planariza-
tion (PLN) layer. The PLN layer can protect the source-drain
(SD) metal layer.

[0069] The method further includes performing exposure,
development, etching process of via holes configured to con-
nect a transparent pixel electrode ITO and a TF'T source drain
electrode, then depositing a transparent pixel electrode 1TO,
and performing exposure, development, and etching process
of the transparent pixel electrode ITO, so as to form a pixel
electrode pattern.

[0070] Themethod further includes performing deposition,
exposure, and developing process of a pixel definition layer
(PDL).

[0071] A typical way of an OLED device preparation pro-
cess is performed by using an evaporation process of a fine
metal mask (FMM).

[0072] With the arrangement method of power source sig-
nal lines according to the present disclosure, the layout area of



US 2015/0357394 A1l

the pixel circuit may be used to a great extent, as a result, it
brings a large flexibility to the layout design of the sub-pixel
circuit design with a compensating circuit. By using orthogo-
nal power source lines, IR drop (caused by parasitic resis-
tance on the power source line) on the power source line is
further reduced, which bring large flexibility of power con-
sumption of adrive circuit of the backboard circuit and design
margin of drive voltage.
[0073] Embodiments of the present disclosure provide an
AMOLED display backboard, a display device and a manu-
facturing method of an AMOLED display backboard. In the
AMOLED display backboard, the number of VDD lines is
less than the number of sub-pixels in one row, thus reducing
area occupied by the VDD lines, lessening occupation of
VDD lines on the area of circuit board, meanwhile realizing
connection of respective circuit input terminals and VDD
lines by using the VDD connecting line to connect circuit
input terminals of respective sub-pixels and VDD lines.
[0074] It is understood that the above embodiments and
implementations are only for explaining the present disclo-
sure, and the present disclosure is not intended to limited
thereto. For one of ordinary skill in the art, various modifica-
tions and variations may be made without departing from the
spirit and scope of embodiments of the present disclosure,
and all of which and their equivalents shall fall within the
protection scope of the present invention. The scope protected
by the present invention is defined by the claims.
[0075] The present application claims priority of Chinese
patent application No. 201310515730.0 filed on Oct. 28,
2013 titled “an active matrix organic light-emitting-diode
display backboard, a display device”, the entire contents of
which are incorporated herein by reference.
1. An active matrix organic light-emitting-diode
(AMOLED) display backboard, comprising:
a pixel unit array, wherein each pixel unit comprises N
sub-pixels and defined by gate lines and data lines;
power source signal lines (VDD) in a number less than that
of sub-pixels nxN in one row, and,
at least one VDD connecting line intersected or non-copla-
narly intersected with the VDD lines;
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wherein the VDD connecting line is configured to connect
circuit input terminals of respective sub-pixels and VDD
lines;

the VDD lines have a width larger than that of the data lines

included therein.

2. The display backboard according to claim 1, wherein the
number of the VDD lines included in each pixel unit is less
than or equal to N-1.

3. The display backboard according to claim 2, wherein the
number of the VDD lines included in each pixel unit is less
than 3.

4. The display backboard according to claim 2, wherein
each pixel unit includes one VDD line.

5. (canceled)

6. The display backboard according to claim 2, wherein the
VDD lines have a width N times greater than that of the data
lines.

7. The display backboard according to claim 3, wherein the
VDD lines have a width 3 times greater than that of the data
lines.

8. The display backboard according to claim 1, wherein the
VDD connecting line and the VDD lines are located in dif-
ferent layers, the VDD connecting line connects circuit input
terminals of respective sub-pixels and the VDD lines through
via holes.

9. The display backboard according to claim 8, wherein the
VDD connecting line is provided in a gate layer.

10. The display backboard according to claim 9, further
comprising:

a poly-silicon layer;

wherein the VDD connecting line and the poly-silicon

layer form a sub-pixel capacitor.

11. The display backboard according to claim 1, wherein
the VDD connecting line is perpendicular to the VDD lines.

12. A display device comprising an active matrix organic
light-emitting-diode display backboard according to claim 1.

13-23. (canceled)
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