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(57) ABSTRACT

A double-sided organic light emitting diode (OLED) display
panel is disclosed and includes a plurality of sub-pixels each
of which has a top emission region and a bottom emission
region. The top emission region has a first anode metal layer,
a first OLED device layer, a first cathode metal layer, and an
organic barrier layer. The bottom emission region has a
second anode metal layer, a second OLED device layer, and
a second cathode metal layer. The present invention can
reduce an overall thickness of the double-sided OLED
display panel.
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Manufacturing a thin film transistor array layer on an underlay substrate S10
by a semiconductor manufacturing process, wherein each of sub-pixels J
corresponding to the thin film transistor array layer is classified into a top
emission region and a bottom emission region

v

Sequentially manufacturing a planarization layer and an OLED anode

C . ] $290
metal layer on the thin film transistor array layer, wherein the OLED J
anode metal layer comprises a first anode metal layer disposed on the
top emission region and a second anode metal layer disposed on the
bottom emission region

Manufacturing a pixel definition layer above the OLED anode metal layer, S30
wherein the pixel definition layer defines a first aperture region on the -/
first anode metal layer, and the pixel definition layer defines a second
aperture region on the second anode metal layer

v

Manufacturing a first OLED device layer and a second OLED device layer 540
on the OLED anode metal layer by a process, and manufacturing a first
cathode metal layer on the first OLED device layer and the second OLED
device layer

v

S50
Manufacturing an organic barrier layer on a portion of the first cathode J
metal layer in the top emission region

v

Manufacturing a Mg alloy metal layer on a portion of the first cathode S60
metal layer in the bottom emission region, wherein the Mg alloy metal _/
layer and the portion of the first cathode metal layer in the bottom
emission region commonly form a second cathode metal layer

v

S70
Disposing a glass cover lid covering the organic barrier layer andthe Mg | /
alloy metal layer to acquire the double-sided OLED display panel

FIG. 2
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FIG. 3B
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DOUBLE-SIDED ORGANIC LIGHT
EMITTING DIODE (OLED) DISPLAY PANEL
AND MANUFACTURING METHOD

FIELD OF INVENTION

[0001] The present invention relates to a field of display
technologies, especially relates to a double-sided OLED
display panel and a manufacturing method.

BACKGROUND OF INVENTION

[0002] An organic light emitting diode (OLED) display
has many advantages of self-luminescence, low driving
voltage, high light emitting efficiency, fast response times,
high contrast, wide angles of view, extensive workable
temperature ranges, and achievement of flexible display and
large size full screen, and is recognized by the industry as the
most promising display.

[0003] With the development of display technology, con-
sumers not only require the display to have a fast response
speed, a high resolution, and an exquisite picture quality, but
also to pursue breakthroughs in functions and display
modes. Therefore, a double-sided OLED display has been
developed. The double-sided OLED display not only has the
various characteristics of ordinary OLED displays, but also
extends the screen space and quickly switches and process
a plurality of display screens, which has a huge application
space in advertisement and portable electronics.

[0004] At present a common double-sided OLED display
is designed by bonding rears of two OLED backplates
together for achieving the double-sided display. However,
such design needs two individual OLED display panels and
four glass substrates are required such that a thickness of the
display is greater, structures and processes thereof are more
complicated, and the manufacturing cost thereof is higher,
which fails to match requirements of light weight, compact-
ness, and a high performance-price ratio as expected by
consumers.

[0005] As described above, the conventional double-sided
OLED display panel bonds rears of two OLED backplates
together for achieving the double-sided display such that a
thickness of the display is greater, structures and processes
thereof are more complicated, and the manufacturing cost
thereof is higher, which fails to match requirements of light
weight, compactness, and a high performance-price ratio as
expected by consumers.

SUMMARY OF INVENTION

Technical Solution

[0006] In a first aspect, an embodiment of the present
invention provides a double-sided organic light emitting
diode (OLED) display panel, wherein the double-sided
OLED display panel comprises a plurality of sub-pixels,
each of the sub-pixels comprises a top emission region and
a bottom emission region, wherein the double-sided OLED
display panel comprises: an underlay substrate, a thin film
transistor array layer, a planarization layer, a first anode
metal layer and a second anode metal layer disposed on the
planarization layer and arranged as a same layer, a pixel
definition layer, a first OLED device layer and second OLED
device layer arranged as a same layer, a first cathode metal
layer and a second cathode metal layer disposed on the pixel
definition layer and arranged as a same layer, an organic
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barrier layer disposed on the first cathode metal layer, and a
glass cover lid covering the organic barrier layer and the
second cathode metal layer;

[0007] wherein the first anode metal layer, the first OLED
device layer, the first cathode metal layer, and the organic
barrier layer is located in the top emission region, the second
anode metal layer, the second OLED device layer, and the
second cathode metal layer are located in the bottom emis-
sion region; in each of columns of the sub-pixels, the top
emission region is connected to a scan line, the bottom
emission region is connected another scan line, and the top
emission region and the bottom emission region share a data
line.

[0008] In the double-sided OLED display panel, the thin
film transistor array layer comprises a first thin film tran-
sistor array layer configured to drive the top emission region
and a second thin film transistor array layer configured to
drive the bottom emission region, the first thin film transistor
array layer is located in the top emission region, and the
second thin film transistor array layer is located entirely or
partially in the top emission region.

[0009] In the double-sided OLED display panel, the first
anode metal layer is a triple-layered indium tin oxide/silver/
indium tin oxide (ITO/Ag/ITO) conductive layer, and the
second anode metal layer is a single-layered ITO conductive
layer.

[0010] In the double-sided OLED display panel, the first
cathode metal layer is a double-layered magnesium/silver
(Mg/Ag) conductive layer, the second cathode metal layer
comprises a portion of the first cathode metal layer and a Mg
alloy metal layer that are stacked on each other from bottom
to top.

[0011] In the double-sided OLED display panel, the
organic barrier layer restricts a boundary of a side of the Mg
alloy metal layer near the top emission region in the bottom
emission region.

[0012] In a second aspect, an embodiment of the present
invention also provides a double-sided organic light emitting
diode (OLED) display panel, wherein the double-sided
OLED display panel comprises a plurality of sub-pixels,
each of the sub-pixels comprises a top emission region and
a bottom emission region, wherein the double-sided OLED
display panel comprises: an underlay substrate, a thin film
transistor array layer, a planarization layer, a first anode
metal layer and a second anode metal layer disposed on the
planarization layer and arranged as a same layer, a pixel
definition layer, a first OLED device layer and second OLED
device layer arranged as a same layer, a first cathode metal
layer and a second cathode metal layer disposed on the pixel
definition layer and arranged as a same layer, an organic
barrier layer disposed on the first cathode metal layer, and a
glass cover lid covering the organic barrier layer and the
second cathode metal layer;

[0013] wherein the first anode metal layer, the first OLED
device layer, the first cathode metal layer, and the organic
barrier layer is located in the top emission region, the second
anode metal layer, the second OLED device layer, and the
second cathode metal layer are located in the bottom emis-
sion region.

[0014] In the double-sided OLED display panel, the thin
film transistor array layer comprises a first thin film tran-
sistor array layer configured to drive the top emission region
and a second thin film transistor array layer configured to
drive the bottom emission region, the first thin film transistor
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array layer is located in the top emission region, and the
second thin film transistor array layer is located entirely or
partially in the top emission region.

[0015] In the double-sided OLED display panel, the first
anode metal layer is a triple-layered indium tin oxide/silver/
indium tin oxide (ITO/Ag/ITO) conductive layer, and the
second anode metal layer is a single-layered ITO conductive
layer.

[0016] In the double-sided OLED display panel, the first
cathode metal layer is a double-layered magnesium/silver
(Mg/Ag) conductive layer, the second cathode metal layer
comprises a portion of the first cathode metal layer and a Mg
alloy metal layer that are stacked on each other from bottom
to top.

[0017] In the double-sided OLED display panel, the
organic barrier layer restricts a boundary of a side of the Mg
alloy metal layer near the top emission region in the bottom
emission region.

[0018] In an aspect of a subcontractor, an embodiment of
the present invention also provides a double-sided organic
light emitting diode (OLED) display panel manufacturing
method, wherein the method comprises:

[0019] a step S10, manufacturing a thin film transistor
array layer on an underlay substrate by a semiconductor
manufacturing process, each of sub-pixels corresponding to
the thin film transistor array layer is classified into a top
emission region and a bottom emission region;

[0020] a step S20, sequentially manufacturing a planar-
ization layer and an OLED anode metal layer on the thin film
transistor array layer, wherein the OLED anode metal layer
comprises a first anode metal layer disposed on the top
emission region and a second anode metal layer disposed on
the bottom emission region;

[0021] a step S30, manufacturing a pixel definition layer
above the OLED anode metal layer, wherein the pixel
definition layer defines a first aperture region on the first
anode metal layer, and the pixel definition layer defines a
second aperture region on the second anode metal layer;
[0022] a step S40, manufacturing a first OLED device
layer and a second OLED device layer on the OLED anode
metal layer by a process, and manufacturing a first cathode
metal layer on the first OLED device layer and the second
OLED device layer;

[0023] a step S50, manufacturing an organic barrier layer
on a portion of the first cathode metal layer in the top
emission region;

[0024] a step S60, manufacturing a magnesium (Mg) alloy
metal layer on a portion of the first cathode metal layer in the
bottom emission region, wherein the Mg alloy metal layer
and the portion of the first cathode metal layer in the bottom
emission region commonly form a second cathode metal
layer; and

[0025] a step S70, disposing a glass cover lid covering the
organic barrier layer and the Mg alloy metal layer to acquire
the double-sided OLED display panel.

[0026] In the double-sided OLED display panel manufac-
turing method, in the step S10, the thin film transistor array
layer comprises a first thin film transistor array layer con-
figured to drive the top emission region and a second thin
film transistor array layer configured to drive the bottom
emission region, the first thin film transistor array layer is
located in the top emission region, and the second thin film
transistor array layer is located entirely or partially in the top
emission region.
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[0027] In the double-sided OLED display panel manufac-
turing method, in the step S20, the first anode metal layer is
a triple-layered indium tin oxide/silver/indium tin oxide
(ITO/Ag/ITO) conductive layer, and the second anode metal
layer is a single-layered ITO conductive layer.

[0028] In the double-sided OLED display panel manufac-
turing method, in the step S40, the first cathode metal layer
is a double-layered magnesium/silver (Mg/Ag) conductive
layer.

[0029] Advantages

[0030] Compared to the prior art, the double-sided OLED
display panel and the manufacturing method provided by the
present invention divide each of the sub-pixels of one OLED
backplate into the top emission region and the bottom
emission region and achieve double-sided display of the
OLED backplate, which can reduce an overall thickness of
the double-sided OLED display panel, simplify the process,
and further decrease the manufacturing cost of the double-
sided OLED display panel.

DESCRIPTION OF DRAWINGS

[0031] FIG. 1 is a schematic cross-sectional structural
view of a double-sided OLED display panel of an embodi-
ment of the present invention.

[0032] FIG. 2 is a flowchart of a double-sided OLED
display panel manufacturing method of an embodiment of
the present invention.

[0033] FIGS. 3A to 3G are schematic structural views of
a double-sided OLED display panel manufacturing method
of an embodiment of the present invention.

[0034] FIG. 4 is a schematic structural view of a pixel of
a double-sided OLED display panel of an embodiment of the
present invention.

[0035] FIG. 5 is a schematic view of apertures of a fine
metal mask plate corresponding to the pixel design of FIG.
4 used by an organic barrier layer in a double-sided OLED
display panel of an embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0036] The present invention provides a double-sided
OLED display panel and a manufacturing method. To make
the objective, the technical solution, and the effect of the
present invention clearer and more explicit, the present
invention will be further described in detail below with
reference to the accompanying drawings. It should be under-
stood that the specific embodiments described here are only
used to explain the present invention instead of being used
to limit the present invention.

[0037] With reference to FIG. 1, FIG. 1 is a schematic
cross-sectional structural view of a double-sided OLED
display panel of an embodiment of the present invention.
The double-sided OLED display panel comprises a plurality
of sub-pixels, and each of the sub-pixels comprises a top
emission region 11 and a bottom emission region 12.
[0038] Specifically, the double-sided OLED display panel
further comprises: an underlay substrate 13, a thin film
transistor array layer 14, a planarization layer 15, a first
anode metal layer 161 and a second anode metal layer 162
disposed on the planarization layer 15 and arranged as a
same layer, pixel definition layer 17, a first OLED device
layer 181 and a second OLED device layer 182 arrange as
a same layer, a first cathode metal layer 19 and a second
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cathode metal layer disposed on the pixel definition layer 17
and arranged as a same layer, an organic barrier layer 110
disposed on the first cathode metal layer 19, and a glass
cover lid 112.

[0039] Specifically, the underlay substrate 13 is made of a
flexible underlay material, which is preferably polyimide.
[0040] Specifically, the thin film transistor array layer 14
comprises a plurality of thin film transistors arranged in an
array. Each of the thin film transistors comprises a source
electrode, a drain electrode, a gate electrode, and an active
layer. The thin film transistor array layer 14 comprises a first
thin film transistor array layer 141 configured to drive the
top emission region 11 and a second thin film transistor array
layer 142 configured to drive the bottom emission region 12.
The first thin film transistor array layer 141 is located in the
top emission region 11, and the second thin film transistor
array layer 142 is located entirely or partially in the top
emission region 11. Because the device in the thin film
transistor array layer 14 is made of metal and metal has a
light shielding characteristic, the second OLED device layer
182 in the bottom emission region 12 needs to emit light
through the second thin film transistor array layer 142 on a
bottom, and the first OLED device layer 181 in the top
emission region 11 directly emits light without passing
through the bottom of the first thin film transistor array layer
141. Therefore, disposing the second thin film transistor
array layer 142 entirely or partially in the top emission
region 11 increases an aperture ratio of the bottom emission
region 12.

[0041] Specifically, the planarization layer 15 is disposed
on the underlay substrate 13 and covers the thin film
transistor array layer 14, and a material of the planarization
layer 15 is preferably an organic photoresist.

[0042] Specifically, the first anode metal layer 161 is
located in the top emission region 11, the first anode metal
layer 161 is disposed on the planarization layer 15 and is
connected to the first thin film transistor array layer 141
through a first via hole. A material of the first anode metal
layer 161 a triple-layered indium tin oxide/silver/indium tin
oxide (ITO/Ag/ITO) conductive layer of a triple-layer com-
posite film structure.

[0043] Specifically, the second anode metal layer 162 is
located in the bottom emission region 12, and the second
anode metal layer 12 is disposed on the planarization layer
15 and is connected to the second thin film transistor array
layer 142 through a second via hole. A material of the second
anode metal layer 162 is a single-layered ITO conductive
layer.

[0044] Specifically, the pixel definition layer 17 is dis-
posed on the planarization layer 15 and covers a portion of
the first anode metal layer 161 and a portion of the second
anode metal layer 162. The pixel definition layer 17 is
configured to define an aperture region of the top emission
region 11 and an aperture region of the bottom emission
region 12. A material of the pixel definition layer 17 is
preferably an organic photoresist.

[0045] Specifically, the first OLED device layer 181 is
disposed on the first anode metal layer 161 and is located in
the aperture region of the top emission region 11. The second
OLED device layer 182 is disposed on the second anode
metal layer 162 and is located in the aperture region of the
bottom emission region 12. Preferably, both the first OLED
device layer 181 and the second OLED device layer 182 are
made of a white light emitting material.
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[0046] Specifically, the first cathode metal layer 19 is
disposed on the pixel definition layer 17 and fully covers the
first OLED device layer 181 and the second OLED device
layer 182; the first cathode metal layer 19 is a translucent
material, and a material of the first cathode metal layer 19 is
preferably a double-layered magnesium/silver (Mg/Ag) con-
ductive layer of a double-layer composite film structure.
[0047] Specifically, an organic barrier layer 110 is manu-
factured on the portion of the first cathode metal layer 19 in
the top emission region 11. The organic barrier layer 110 is
selected from self-assembling optional organic materials,
such materials suppress later vapor deposition of a metal
film of a self-assembling optional metal material thereon.
[0048] Specifically, a Mg alloy metal layer 111 is manu-
factured on the portion of the first cathode metal layer 19 in
the bottom emission region 12, and the Mg alloy metal layer
111 is selected from self-assembling optional metal materi-
als. The organic barrier layer 110 restricts a boundary of a
side of the Mg alloy metal layer 111 near the top emission
region 11 in the bottom emission region 12.

[0049] Specifically, the portion of the first cathode metal
layer 19 in the bottom emission region 12 and the Mg alloy
metal layer 111 form the second cathode metal layer in the
bottom emission region 12.

[0050] Specifically, the glass cover lid 112 covers the
organic barrier layer 110 and the second cathode metal layer,
and the glass cover lid 112 is configured to encapsulate the
double-sided OLED display panel.

[0051] The double-sided OLED display panel provided by
the embodiment of the present invention employs two glass
substrates to achieve double-sided display of the OLED
backplate, which can reduce an overall thickness of the
double-sided OLED display panel, simplify the process, and
further decrease the manufacturing cost of the double-sided
OLED display panel.

[0052] With reference to FIG. 2, FIG. 2 is a flowchart of
a double-sided OLED display panel manufacturing method
of an embodiment of the present invention. The method
comprises steps S10 to S70 as follows:

[0053] The step S10 comprises manufacturing a thin film
transistor array layer 14 on an underlay substrate 13 by a
semiconductor manufacturing process, and each of sub-
pixels corresponding to the thin film transistor array layer 14
is classified into a top emission region 11 and a bottom
emission region 12.

[0054] Specifically, the step S10 further comprises steps as
follows:
[0055] First, an underlay substrate 13 provided, and the

underlay substrate 13 is made of a flexible underlay material,
which is preferably polyimide. Then, the thin film transistor
array layer 14 is manufactured on the underlay substrate 13
by the semiconductor manufacturing process, each of the
sub-pixels corresponding to the thin film transistor array
layer 14 is classified into the top emission region 11 and the
bottom emission region 12. Specifically, the thin film tran-
sistor array layer 14 comprises a plurality of thin film
transistors arranged in an array. Each of the thin film
transistors comprises a source electrode, a drain electrode, a
gate electrode, and an active layer. The thin film transistor
array layer 14 comprises a first thin film transistor array
layer 141 configured to drive the top emission region 11 and
a second thin film transistor array layer 142 configured to
drive the bottom emission region 12. The first thin film
transistor array layer 141 is located in the top emission
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region 11, and the second thin film transistor array layer 142
is located entirely or partially in the top emission region 11.
Because the device in the thin film transistor array layer 14
is made of metal and metal has a light shielding character-
istic, the second OLED device layer 182 in the bottom
emission region 12 needs to emit light through the second
thin film transistor array layer 142 on a bottom, and the first
OLED device layer 181 in the top emission region 11
directly emits light without passing through the bottom of
the first thin film transistor array layer 141. Therefore,
disposing the second thin film transistor array layer 142
entirely or partially in the top emission region 11 increases
an aperture ratio of the bottom emission region 12, as shown
in FIG. 3A.

[0056] The step S20 comprises sequentially manufactur-
ing a planarization layer 15 and an OLED anode metal layer
16 on the thin film transistor array layer 14, and the OLED
anode metal layer 16 comprises a first anode metal layer 161
disposed in the top emission region 11 and a second anode
metal layer 162 disposed in the bottom emission region 12.

[0057] Specifically, the step S20 further comprises steps as
follows:
[0058] First, the planarization layer 15 is manufactured on

the thin film transistor array layer 14, the planarization layer
15 is disposed on the underlay substrate 13 and covers the
thin film transistor array layer 14, and a material of the
planarization layer 15 is preferably an organic photoresist.
After, the OLED anode metal layer 16 is manufactured on
the planarization layer 15, and the OLED anode metal layer
16 comprises the first anode metal layer 161 disposed in the
top emission region 11 and the second anode metal layer 162
disposed in the bottom emission region 12. Specifically, the
first anode metal layer 161 is located in the top emission
region 11, the first anode metal layer 161 is disposed on the
planarization layer 15 and is connected to the first thin film
transistor array layer 141 through a first via hole. A material
of the first anode metal layer 161 a triple-layered indium tin
oxide/silver/indium tin oxide (ITO/Ag/ITO) conductive
layer of a triple-layer composite film structure. The second
anode metal layer 162 is located in the bottom emission
region 12, and the second anode metal layer 12 is disposed
on the planarization layer 15 and is connected to the second
thin film transistor array layer 142 through a second via hole.
A material of the second anode metal layer 162 is a single-
layered ITO conductive layer, as shown in FIG. 3B.

[0059] The step S30 comprises manufacturing a pixel
definition layer 17 above the OLED anode metal layer 16,
the pixel definition layer 17 defines a first aperture region
171 on the first anode metal layer 161, and the pixel
definition layer 17 defines a second aperture region 172 on
the second anode metal layer 162.

[0060] Specifically, the S30 further comprises steps as
follows:
[0061] The pixel definition layer 17 is manufactured on

the OLED anode metal layer 16, the pixel definition layer 17
defines the first aperture region 171 on the first anode metal
layer 161, and the pixel definition layer 17 defines the
second aperture region 172 on the second anode metal layer
162. A material of the pixel definition layer 17 is preferably
an organic photoresist, as shown in FIG. 3C.

[0062] The step S40, manufacturing a first OLED device
layer 181 and a second OLED device layer 182 on the
OLED anode metal layer 16 by a process, and manufactur-
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ing a first cathode metal layer 19 on the first OLED device
layer 181 and the second OLED device layer 182.

[0063] Specifically, the S40 further comprises steps as
follows:
[0064] First, the first OLED device layer 181 and the

second OLED device layer 182 are manufactured on the
OLED anode metal layer 16 by a fine metal mask (FMM)
vapor deposition process or a jet-ink printing process, and
the first OLED device layer 181 is disposed on the first
anode metal layer 161 and is located in an aperture region of
the top emission region 11. The second OLED device layer
182 is disposed on the second anode metal layer 162 is
located in an aperture region of the bottom emission region
12. Preferably, both the first OLED device layer 181 and the
second OLED device layer 182 are a white light emitting
material. After, a translucent cathode material is manufac-
tured on each of the first OLED device layer 181 and the
second OLED device layer 182 by a common metal mask
vapor deposition process to form the first cathode metal
layer 19. A material of the first cathode metal layer 19 is
preferably a double-layered magnesium/silver (Mg/Ag) con-
ductive layer of a double-layer composite film structure, as
shown in FIG. 3D.

[0065] The step S50 comprises manufacturing an organic
barrier layer 110 on a portion of the first cathode metal layer
19 in the top emission region 11.

[0066] Specifically, the step S50 further comprises steps as
follows:
[0067] The organic barrier layer 110 is vapor-deposited

and formed on the portion of the first cathode metal layer 19
in the top emission region 11 by the fine metal mask (Fine
Metal Mask, FMM) vapor deposition process. The organic
barrier layer 110 is selected from self-assembling optional
organic materials, such materials suppress later vapor depo-
sition of a metal film of a self-assembling optional metal
material thereon, as shown in FIG. 3E.

[0068] The step S60 comprises manufacturing a magne-
sium (Mg) alloy metal layer 111 on a portion of the first
cathode metal layer 19 in the bottom emission region 12, and
the Mg alloy metal layer 111 and the portion of the first
cathode metal layer 19 in the bottom emission region 12
form a second cathode metal layer.

[0069] Specifically, the step S60 further comprises steps as
follows:
[0070] The Mg alloy metal layer 111 is formed on the

portion of the first cathode metal layer 19 in the bottom
emission region 12 by a common metal mask vapor-depos-
iting a self-assembling optional Mg alloy metal. The organic
barrier layer 110 restricts a boundary of a side of the Mg
alloy metal layer 111 near the top emission region 11 in the
bottom emission region 12. Controlling the vapor deposition
process can manufacture cathode with a thickness required
by the bottom emission region 12 to lower an impedance of
the entire display panel cathode and to prevent uneven
brightness resulting from an over high impedance of the
cathode, as shown in FIG. 3F.

[0071] The step S70 comprises disposing a glass cover lid
112 covering the organic barrier layer 110 and the Mg alloy
metal layer 111 to acquire the double-sided OLED display
panel.

[0072] Specifically, the step S70 further comprises steps as
follows:
[0073] A glass cover lid 112 covers the organic barrier

layer 110 and the Mg alloy metal layer 111 to encapsulate the
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double-sided OLED display panel to acquire the double-
sided OLED display panel, as shown in FIG. 3G.

[0074] With reference to FIG. 4, FIG. 4 is a schematic
structural view of a pixel of a double-sided OLED display
panel of an embodiment of the present invention. Each of
columns of the sub-pixels (for example, red sub-pixels) of
the double-sided OLED display panel of the present inven-
tion is classified into the bottom emission region 12 and the
top emission region 11 that are controlled respectively by
two individual scan lines (G1&G2) independently and share
arequired grayscale voltage inputted from the same data line
(D1). Therefore, the top emission region 11 and the bottom
emission region 12 can display different images depending
on needs.

[0075] With reference to FIG. 5, FIG. 5 is a schematic
view of apertures of a fine metal mask plate corresponding
to the pixel design of FIG. 4 used by an organic barrier layer
in a double-sided OLED display panel of an embodiment of
the present invention. The organic barrier layer employs a
self-assembling optional organic material and is vapor-
deposited by a fine metal mask (FMM) plate 50, and is
vapor-deposited through the fine metal mask plate 50 and
aperture regions 51 corresponding to the top emission
region. FIG. 5 such FMM aperture pattern has a greater
process window and and a more even mechanical strength.
[0076] As described above, the present invention, by
dividing each of the sub-pixels of one OLED backplate into
the top emission region and the bottom emission region,
achieves double-sided display of the OLED backplate,
which can reduce an overall thickness of the double-sided
OLED display panel, simplify the process, and further
decrease the manufacturing cost of the double-sided OLED
display panel.

[0077] It can be understood that for a person of ordinary
skill in the art, equivalent replacements or changes can be
made according to the technical solution of the present
invention and its inventive concept, and all these changes or
replacements should belong to the scope of protection of the
appended claims of the present invention.

What is claimed is:

1. A double-sided organic light emitting diode (OLED)
display panel, wherein the double-sided OLED display
panel comprises a plurality of sub-pixels, each of the sub-
pixels comprises a top emission region and a bottom emis-
sion region, wherein the double-sided OLED display panel
comprises: an underlay substrate, a thin film transistor array
layer, a planarization layer, a first anode metal layer and a
second anode metal layer disposed on the planarization layer
and arranged as a same layer, a pixel definition layer, a first
OLED device layer and second OLED device layer arranged
as a same layer, a first cathode metal layer and a second
cathode metal layer disposed on the pixel definition layer
and arranged as a same layer, an organic barrier layer
disposed on the first cathode metal layer, and a glass cover
lid covering the organic barrier layer and the second cathode
metal layer;

wherein the first anode metal layer, the first OLED device

layer, the first cathode metal layer, and the organic
barrier layer is located in the top emission region, the
second anode metal layer, the second OLED device
layer, and the second cathode metal layer are located in
the bottom emission region; in each of columns of the
sub-pixels, the top emission region is connected to a
scan line, the bottom emission region is connected
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another scan line, and the top emission region and the
bottom emission region share a data line.

2. The double-sided OLED display panel as claimed in
claim 1, wherein the thin film transistor array layer com-
prises a first thin film transistor array layer configured to
drive the top emission region and a second thin film tran-
sistor array layer configured to drive the bottom emission
region, the first thin film transistor array layer is located in
the top emission region, and the second thin film transistor
array layer is located entirely or partially in the top emission
region.

3. The double-sided OLED display panel as claimed in
claim 1, wherein the first anode metal layer is a triple-
layered indium tin oxide/silver/indium tin oxide (ITO/Ag/
ITO) conductive layer, and the second anode metal layer is
a single-layered ITO conductive layer.

4. The double-sided OLED display panel as claimed in
claim 1, wherein the first cathode metal layer is a double-
layered magnesiuny/silver (Mg/Ag) conductive layer, the
second cathode metal layer comprises a portion of the first
cathode metal layer and a Mg alloy metal layer that are
stacked on each other from bottom to top.

5. The double-sided OLED display panel as claimed in
claim 4, wherein the organic barrier layer restricts a bound-
ary of a side of the Mg alloy metal layer near the top
emission region in the bottom emission region.

6. A double-sided organic light emitting diode (OLED)
display panel, wherein the double-sided OLED display
panel comprises a plurality of sub-pixels, each of the sub-
pixels comprises a top emission region and a bottom emis-
sion region, wherein the double-sided OLED display panel
comprises: an underlay substrate, a thin film transistor array
layer, a planarization layer, a first anode metal layer and a
second anode metal layer disposed on the planarization layer
and arranged as a same layer, a pixel definition layer, a first
OLED device layer and second OLED device layer arranged
as a same layer, a first cathode metal layer and a second
cathode metal layer disposed on the pixel definition layer
and arranged as a same layer, an organic barrier layer
disposed on the first cathode metal layer, and a glass cover
lid covering the organic barrier layer and the second cathode
metal layer;

wherein the first anode metal layer, the first OLED device

layer, the first cathode metal layer, and the organic
barrier layer is located in the top emission region, the
second anode metal layer, the second OLED device
layer, and the second cathode metal layer are located in
the bottom emission region.

7. The double-sided OLED display panel as claimed in
claim 6, wherein the thin film transistor array layer com-
prises a first thin film transistor array layer configured to
drive the top emission region and a second thin film tran-
sistor array layer configured to drive the bottom emission
region, the first thin film transistor array layer is located in
the top emission region, and the second thin film transistor
array layer is located entirely or partially in the top emission
region.

8. The double-sided OLED display panel as claimed in
claim 6, wherein the first anode metal layer is a triple-
layered indium tin oxide/silver/indium tin oxide (ITO/Ag/
ITO) conductive layer, and the second anode metal layer is
a single-layered ITO conductive layer.

9. The double-sided OLED display panel as claimed in
claim 6, wherein the first cathode metal layer is a double-



US 2021/0335962 Al

layered magnesiuny/silver (Mg/Ag) conductive layer, the
second cathode metal layer comprises a portion of the first
cathode metal layer and a Mg alloy metal layer that are
stacked on each other from bottom to top.

10. The double-sided OLED display panel as claimed in
claim 9, wherein the organic barrier layer restricts a bound-
ary of a side of the Mg alloy metal layer near the top
emission region in the bottom emission region.

11. A double-sided organic light emitting diode (OLED)
display panel manufacturing method, wherein the method
comprising:

a step S10, manufacturing a thin film transistor array layer
on an underlay substrate by a semiconductor manufac-
turing process, wherein each of sub-pixels correspond-
ing to the thin film transistor array layer is classified
into a top emission region and a bottom emission
region;

a step S20, sequentially manufacturing a planarization
layer and an OLED anode metal layer on the thin film
transistor array layer, wherein the OLED anode metal
layer comprises a first anode metal layer disposed on
the top emission region and a second anode metal layer
disposed on the bottom emission region;

a step S30, manufacturing a pixel definition layer above
the OLED anode metal layer, wherein the pixel defi-
nition layer defines a first aperture region on the first
anode metal layer, and the pixel definition layer defines
a second aperture region on the second anode metal
layer;

a step S40, manufacturing a first OLED device layer and
a second OLED device layer on the OLED anode metal
layer by a process, and manufacturing a first cathode
metal layer on the first OLED device layer and the
second OLED device layer;
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a step S50, manufacturing an organic barrier layer on a
portion of the first cathode metal layer in the top
emission region;

a step S60, manufacturing a magnesium (Mg) alloy metal
layer on a portion of the first cathode metal layer in the
bottom emission region, wherein the Mg alloy metal
layer and the portion of the first cathode metal layer in
the bottom emission region commonly form a second
cathode metal layer; and

a step S70, disposing a glass cover lid covering the
organic barrier layer and the Mg alloy metal layer to
acquire the double-sided OLED display panel.

12. The double-sided OLED display panel manufacturing
method as claimed in claim 11, wherein in the step S10, the
thin film transistor array layer comprises a first thin film
transistor array layer configured to drive the top emission
region and a second thin film transistor array layer config-
ured to drive the bottom emission region, the first thin film
transistor array layer is located in the top emission region,
and the second thin film transistor array layer is located
entirely or partially in the top emission region.

13. The double-sided OLED display panel manufacturing
method as claimed in claim 11, wherein in the step S20, the
first anode metal layer is a triple-layered indium tin oxide/
silver/indium tin oxide (ITO/Ag/ITO) conductive layer, and
the second anode metal layer is a single-layered ITO con-
ductive layer.

14. The double-sided OLED display panel manufacturing
method as claimed in claim 11, wherein in the step S40, the
first cathode metal layer is a double-layered magnesium/
silver (Mg/Ag) conductive layer.
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