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ORGANIC LIGHT EMITTING DIODE
FLEXIBLE ARRAY SUBSTRATE

FIELD OF INVENTION

[0001] The present invention relates to a flexible array
substrate, especially to an organic light emitting diode
flexible array substrate drastically improves reliability and
lifespan of folding region signal lines.

BACKGROUND OF INVENTION

[0002] A flexible display panel has folding capability, can
be well installed on each of various curved surface of an
article, and therefore receives the attention of the public.
[0003] A conventional flexible display panel employs a
soft and pliable plastic substrate, and is suitable for manu-
facture of narrow bezel display devices. The reason is that a
non-displaying region 92 on a periphery of the flexible
display panel can be curved or bent to be set on a side or a
lower side of the screen to reduce a proportion of the
non-displaying region 92 on a front to achieve a design of
the narrow bezel.

[0004] With reference to FIGS. 1 and 2, a conventional
flexible display panel includes a flexible substrate 90, a
displaying region (Active Area, AA) 91 disposed on the
flexible substrate 90 and a non-displaying region 92 dis-
posed on a periphery of the displaying region 91. Further-
more, a folding region 921 and a chip disposing region 922
are formed on the non-displaying region 92. A drive chip 93
is disposed in the chip disposing region 922. The folding
region 921 serves as a signal wiring region, signal lines are
disposed in the folding region 921 to connect the displaying
region 91 and the drive chip 93. Because the signal lines are
made directly on the flexible substrate 90, the flexible circuit
plate may be omitted. Furthermore, the signal wiring region
and the chip disposing region 922 is folded and disposed on
a side or a bottom of the displaying region 91 through the
folding region 921. Therefore, a design of the narrow bezel
is achieved.

[0005] However, the signal lines of the above folding
region 921 easily ruptures or has cracks due to folding stress.
Furthermore, a folding status of the folding region results in
increase of the resistance and even broken lines, which
causes display errors.

[0006] Therefore, it is necessary to provide an organic
light emitting diode flexible array substrate to solve the
technical issue of the prior art.

SUMMARY OF INVENTION

Technical Issue

[0007] According to the technical issue that signal lines of
a folding region of the conventional flexible display panel
easily ruptures or has cracks due to folding stress, the
present invention provides an organic light emitting diode
flexible array substrate solve the technical issue of the prior
art.

Technical Solution

[0008] A main objective of the present invention is to
provide an organic light emitting diode flexible array sub-
strate, including:

[0009] a flexible substrate located in the displaying region
and the folding region;
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[0010] a barrier layer disposed on the flexible substrate
and located in the displaying region;

[0011] a buffer layer disposed on the barrier layer and
located in the displaying region;

[0012] a polycrystalline layer disposed on the buffer layer
and located in the displaying region;

[0013] a first insulation layer disposed on the buffer layer,
covering the polycrystalline layer, and located in the dis-
playing region;

[0014] a first metal layer disposed in the first insulation
layer and located in the displaying region;

[0015] a second insulation layer disposed above the first
metal layer;
[0016] a second metal layer disposed in the first insulation

layer and located in the displaying region and the folding
region, wherein a plurality of folding signal lines are formed
on a portion of the second metal layer in the folding region;
[0017] a third insulation layer located above the second
metal layer, wherein the third insulation layer at least
comprises an organic material and an inorganic insulating
material; and

[0018] a third metal layer disposed above the first insula-
tion layer and located in the displaying region and the
folding region, wherein a plurality of folding signal lines are
formed on a portion of the third metal layer in the folding
region.

[0019] Inan embodiment of the present invention, a lower
capacitor electrode plate and a plurality of flattened signal
lines are formed on the portion of the second metal layer in
the displaying region.

[0020] Inan embodiment of the present invention, a width
of each of the flattened signal lines of the second metal layer
is less than a width of each of the folding signal lines of the
second metal layer.

[0021] In an embodiment of the present invention, an
interval of adjacent two of the flattened signal lines of the
second metal layer is less than an interval of adjacent two of
the folding signal lines of the second metal layer.

[0022] In an embodiment of the present invention, an
upper capacitor electrode plate and a plurality of flattened
signal lines are formed on the portion of the third metal layer
in the displaying region, and the upper capacitor electrode
plate corresponds to the lower capacitor electrode plate.
[0023] Inan embodiment of the present invention, a width
of each of the flattened signal lines the third metal layer is
less than a width of each of the folding signal lines of the
third metal layer.

[0024] In an embodiment of the present invention, an
interval of adjacent two of the flattened signal lines of the
third metal layer is less than an interval of adjacent two of
the folding signal lines of the third metal layer.

[0025] In an embodiment of the present invention, signal
lines are formed on the first metal layer.

[0026] In an embodiment of the present invention, the
organic light emitting diode flexible array substrate further
comprises at least one planarization layer, and the planar-
ization layer is disposed above the first insulation layer and
is located in the displaying region and the folding region; the
organic light emitting diode flexible array substrate further
comprises a pixel definition layer, the pixel definition layer
is disposed above planarization layer and is located in the
displaying region and the folding region; and the organic
light emitting diode flexible array substrate further com-
prises an anode layer, the anode layer is disposed above the
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planarization layer, is located in the displaying region, and
electrically contacts the third metal layer through via holes.
[0027] Another objective of the present invention is to
provide an organic light emitting diode flexible array sub-
strate, including:

[0028] a displaying region and a folding region located
adjacent to the displaying region;

[0029] a flexible substrate located in the displaying region
and the folding region;

[0030] a barrier layer disposed on the flexible substrate
and located in the displaying region;

[0031] a buffer layer disposed on the barrier layer and
located in the displaying region;

[0032] a polycrystalline layer disposed on the buffer layer
and located in the displaying region;

[0033] a first insulation layer disposed on the buffer layer,
covering the polycrystalline layer, and located in the dis-
playing region;

[0034] a first metal layer disposed in the first insulation
layer and located in the displaying region;

[0035] a second insulation layer disposed above the first
metal layer;
[0036] a second metal layer disposed in the first insulation

layer and located in the displaying region and the folding
region, wherein a plurality of folding signal lines are formed
on a portion of the second metal layer in the folding region;
[0037] a third insulation layer located above the second
metal layer, wherein the third insulation layer at least
comprises an organic material and an inorganic insulating
material; and

[0038] a third metal layer disposed above the first insula-
tion layer and located in the displaying region and the
folding region, wherein a plurality of folding signal lines are
formed on a portion of the third metal layer in the folding
region;

[0039] wherein a lower capacitor electrode plate and a
plurality of flattened signal lines are formed on the portion
of the second metal layer in the displaying region.

[0040] wherein a width of each of the flattened signal lines
of the second metal layer is less than a width of each of the
folding signal lines of the second metal layer.

[0041] wherein an interval of adjacent two of the flattened
signal lines of the second metal layer is less than an interval
of adjacent two of the folding signal lines of the second
metal layer.

[0042] Inan embodiment of the present invention, a width
of each of the flattened signal lines the third metal layer is
less than a width of each of the folding signal lines of the
third metal layer.

[0043] In an embodiment of the present invention, an
interval of adjacent two of the flattened signal lines of the
third metal layer is less than an interval of adjacent two of
the folding signal lines of the third metal layer.

[0044] In an embodiment of the present invention, signal
lines are formed on the first metal layer.

Advantages

[0045] 1. The present invention disposes the folding signal
lines of the second metal layer and the third metal layer in
the folding region, which may increase strength and reli-
ability of the signal lines in the folding region.

[0046] 2. The folding signal lines of the second metal layer
and third metal layer extend respectively from the lower
capacitor electrode plate and the upper capacitor electrode
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plate in the displaying region, instead of additional metal
layers, therefore only one yellow light etching process is
required to for simultaneously manufacturing the lower
capacitor electrode plate, the upper capacitor electrode plate
and the second metal layer and third metal layer. Thus, the
present invention can achieve double layers of signal lines of
the folding region without an additional process.

[0047] 3. The folding signal lines of the second metal layer
and the third metal layer in the folding region, compared to
the flattened signal lines in the displaying region, adequately
increases a width of the lines and an interval between the
lines, which makes the folding region obtain better anti-
folding effect.

[0048] To make the present invention clear and more
understandable, the preferred embodiments with accompany
drawings will be described as follows.

DESCRIPTION OF DRAWINGS

[0049] FIG. 1 is a top view of a conventional flexible
display panel.
[0050] FIG. 2 is a side view of the conventional flexible

display panel in FIG. 1.

[0051] FIG. 3 is a cross-sectional side view of an organic
light emitting diode flexible array substrate of a first embodi-
ment of the present invention.

[0052] FIG. 4 is a partially enlarged top view of a second
metal layer or a third metal layer of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0053] With reference to FIG. 3, an organic light emitting
diode flexible array substrate of a first embodiment of the
present invention includes a displaying region 100, a folding
region 200 located adjacent to the displaying region 100, a
flexible substrate 10, a barrier layer 20, a buffer layer 30, a
polycrystalline layer 40, a first insulation layer 51, a first
metal layer GE, a second insulation layer 52, a second metal
layer SD1, a third insulation layer 53, a third metal layer
SD2, at least one planarization layer 61, 62, a pixel defini-
tion layer 70, and an anode layer 80.

[0054] The flexible substrate 10 is located in the display-
ing region 100 and the folding region 200. Furthermore, the
flexible substrate 10 is made of polyimide.

[0055] The barrier layer 20 is disposed on the flexible
substrate 10 and is located in the displaying region 100.
[0056] The buffer layer 30 is disposed on the barrier layer
20 and is located in the displaying region 100.

[0057] The polycrystalline layer 40 is disposed on the
buffer layer 30 and is located in the displaying region 100
.
[0058] The first insulation layer 50 is disposed on the
buffer layer 30, covers the polycrystalline layer 40, and is
located in the displaying region 100.

[0059] the first metal layer GE is disposed in the first
insulation layer 50 and is located in the displaying region
100. Furthermore, signal lines are formed on the first metal
layer GE.

[0060] The second insulation layer 52 is disposed above
the first metal layer GE.

[0061] The second metal layer SD1 is disposed in the first
insulation layer 50 and is located in the displaying region
100 and the folding region 200. A plurality of folding signal
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lines W2 are formed on a portion of the second metal layer
SD1 in the folding region 200.

[0062] The third metal layer SD2 is disposed on the first
insulation layer 50 and is located in the displaying region
100 and the folding region 200. A plurality of folding signal
lines W2 are formed on a portion of the third metal layer
SD2 in the folding region 200.

[0063] The planarization layer 61, 62 is disposed on the
first insulation layer 50 and is located in the displaying
region 100 and the folding region 200. Furthermore, the
planarization layer 61, 62 can be two or more planarization
layers 61, 62 stacked sequentially over each other.

[0064] The pixel definition layer 70 is disposed on pla-
narization layer 61, 62 and is located in the displaying region
100 and the folding region 200.

[0065] The anode layer 80 is disposed on the planarization
layer 61, 62, is located in the displaying region 100 and is
connected electrically to the third metal layer SD2 through
a vial holes.

[0066] With reference to FIG. 4, In an embodiment of the
present invention, a lower capacitor electrode plate and a
plurality of flattened signal lines W1 are formed on a portion
of the second metal layer SD1 in the displaying region 100.
A Width of each of the flattened signal lines W1 of the
second metal layer SD1 is less than a width of each of the
folding signal lines W2 of the second metal layer SD1. an
interval of adjacent two of the flattened signal lines W1 of
the second metal layer SD1 is less than an interval of
adjacent two of the folding signal lines W2 of the second
metal layer SD1.

[0067] The third insulation layer 53 is located above the
second metal layer. The third insulation layer 53 at least
includes an organic material and an inorganic insulating
material.

[0068] With reference to FIG. 4, In an embodiment of the
present invention, an upper capacitor electrode plate and a
plurality of flattened signal lines W1 are formed on the
portion of the third metal layer SD2 in the displaying region
100. The upper capacitor electrode plate corresponds to the
upper capacitor electrode plate. In an embodiment of the
present invention, a width of each of the flattened signal
lines W1 of the third metal layer SD2 is less than a width of
each of the folding signal lines W2 of the third metal layer
SD2. In an embodiment of the present invention, an interval
of adjacent two of the flattened signal lines W1 of the third
metal layer SD2 is less than an interval of adjacent two of
the folding signal lines W2 of the third metal layer SD2.
[0069] Inan embodiment of the present invention, the first
insulation layer 51 is an inorganic insulation layer including
silicon oxide, silicon nitride, etc. The second insulation layer
52 can be an inorganic film layer located in the flattened
region 100. In the folding region 200, the second insulation
layer 52 is entirely removed.

[0070] In an embodiment of the present invention, first
insulation layer 51 an inorganic insulation layer including
silicon oxide, silicon nitride, etc. The second insulation layer
52 can be a stacked structure of an organic film layer and an
inorganic film layer. The organic film layer is located in the
flattened region 100 and the folding region 200. The inor-
ganic film layer is located in the flattened region 100. In the
folding region 200, the inorganic film layer is entirely
removed.

[0071] In an embodiment of the present invention, the
third insulation layer 53 is located above the second metal
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layer SD2. The third insulation layer 53 at least includes an
organic film layer and an inorganic film layer. The organic
film layer is located in the flattened region 100 and the
folding region 200. The inorganic film layer is located in the
flattened region 100. In the folding region 200, the inorganic
film layer is entirely removed.

[0072] Compared to the prior art, the present invention
organic light emitting diode flexible array substrate has
advantages as follows.

[0073] 1. The present invention disposes the folding signal
lines W2 of the second metal layer SD1 and the third metal
layer SD2 in the folding region 200, which can increase
strength and reliability of the signal lines in the folding
region 200.

[0074] 2. The folding signal lines W2 of the second metal
layer SD1 and third metal layer SD2 extend respectively
from the lower capacitor electrode plate and the upper
capacitor electrode plate in the displaying region 100,
instead of additional metal layers, therefore only one yellow
light etching process is required to for simultaneously manu-
facturing the lower capacitor electrode plate, the upper
capacitor electrode plate and the second metal layer SD1 and
third metal layer SD2. Thus, the present invention can
achieve double layers of signal lines of the folding region
200 without an additional process.

[0075] 3. The folding signal lines W2 of the second metal
layer SD1 and the third metal layer SD2 in the folding region
200, compared to the flattened signal lines in the displaying
region 100, adequately increases a width of the lines and an
interval between the lines, which makes the folding region
200 obtain better anti-folding effect.

What is claimed is:

1. An organic light emitting diode flexible array substrate,
wherein the organic light emitting diode flexible array
substrate comprises:

a displaying region and a folding region located adjacent

to the displaying region;

a flexible substrate located in the displaying region and
the folding region;

a barrier layer disposed on the flexible substrate and
located in the displaying region;

a buffer layer disposed on the barrier layer and located in
the displaying region;

a polycrystalline layer disposed on the buffer layer and
located in the displaying region;

a first insulation layer disposed on the buffer layer,
covering the polycrystalline layer, and located in the
displaying region;

a first metal layer disposed in the first insulation layer and
located in the displaying region;

a second insulation layer disposed above the first metal
layer;

a second metal layer disposed in the first insulation layer
and located in the displaying region and the folding
region, wherein a plurality of folding signal lines are
formed on a portion of the second metal layer in the
folding region;

a third insulation layer located above the second metal
layer, wherein the third insulation layer at least com-
prises an organic material and an inorganic insulating
material; and

a third metal layer disposed above the first insulation layer
and located in the displaying region and the folding
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region, wherein a plurality of folding signal lines are
formed on a portion of the third metal layer in the
folding region.

2. The organic light emitting diode flexible array substrate
as claimed in claim 1, wherein a lower capacitor electrode
plate and a plurality of flattened signal lines are formed on
the portion of the second metal layer in the displaying
region.

3. The organic light emitting diode flexible array substrate
as claimed in claim 2, wherein a width of each of the
flattened signal lines of the second metal layer is less than a
width of each of the folding signal lines of the second metal
layer.

4. The organic light emitting diode flexible array substrate
as claimed in claim 2, wherein an interval of adjacent two of
the flattened signal lines of the second metal layer is less
than an interval of adjacent two of the folding signal lines of
the second metal layer.

5. The organic light emitting diode flexible array substrate
as claimed in claim 1, wherein an upper capacitor electrode
plate and a plurality of flattened signal lines are formed on
the portion of the third metal layer in the displaying region,
and the upper capacitor electrode plate corresponds to the
lower capacitor electrode plate.

6. The organic light emitting diode flexible array substrate
as claimed in claim 5, wherein a width of each of the
flattened signal lines the third metal layer is less than a width
of each of the folding signal lines of the third metal layer.

7. The organic light emitting diode flexible array substrate
as claimed in claim 5, wherein an interval of adjacent two of
the flattened signal lines of the third metal layer is less than
an interval of adjacent two of the folding signal lines of the
third metal layer.

8. The organic light emitting diode flexible array substrate
as claimed in claim 1, wherein signal lines are formed on the
first metal layer.

9. The organic light emitting diode flexible array substrate
as claimed in claim 1, wherein

the organic light emitting diode flexible array substrate

further comprises at least one planarization layer, and
the planarization layer is disposed above the first insu-
lation layer and is located in the displaying region and
the folding region;

the organic light emitting diode flexible array substrate

further comprises a pixel definition layer, the pixel
definition layer is disposed above planarization layer
and is located in the displaying region and the folding
region; and

the organic light emitting diode flexible array substrate

further comprises an anode layer, the anode layer is
disposed above the planarization layer, is located in the
displaying region, and electrically contacts the third
metal layer through via holes.

10. An organic light emitting diode flexible array sub-
strate, wherein the organic light emitting diode flexible array
substrate comprises:
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a displaying region and a folding region located adjacent
to the displaying region;

a flexible substrate located in the displaying region and
the folding region;

a barrier layer disposed on the flexible substrate and
located in the displaying region;

a buffer layer disposed on the barrier layer and located in
the displaying region;

a polycrystalline layer disposed on the buffer layer and
located in the displaying region;

a first insulation layer disposed on the buffer layer,
covering the polycrystalline layer, and located in the
displaying region;

a first metal layer disposed in the first insulation layer and
located in the displaying region;

a second insulation layer disposed above the first metal
layer;

a second metal layer disposed in the first insulation layer
and located in the displaying region and the folding
region, wherein a plurality of folding signal lines are
formed on a portion of the second metal layer in the
folding region;

a third insulation layer located above the second metal
layer, wherein the third insulation layer at least com-
prises an organic material and an inorganic insulating
material; and

a third metal layer disposed above the first insulation layer
and located in the displaying region and the folding
region, wherein a plurality of folding signal lines are
formed on a portion of the third metal layer in the
folding region;

wherein a lower capacitor electrode plate and a plurality
of flattened signal lines are formed on the portion of the
second metal layer in the displaying region.

wherein a width of each of the flattened signal lines of the
second metal layer is less than a width of each of the
folding signal lines of the second metal layer.

wherein an interval of adjacent two of the flattened signal
lines of the second metal layer is less than an interval
of adjacent two of the folding signal lines of the second
metal layer.

11. The organic light emitting diode flexible array sub-
strate as claimed in claim 10, wherein a width of each of the
flattened signal lines the third metal layer is less than a width
of each of the folding signal lines of the third metal layer.

12. The organic light emitting diode flexible array sub-
strate as claimed in claim 10, wherein an interval of adjacent
two of the flattened signal lines of the third metal layer is less
than an interval of adjacent two of the folding signal lines of
the third metal layer.

13. The organic light emitting diode flexible array sub-
strate as claimed in claim 10, wherein signal lines are
formed on the first metal layer.
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