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(57) ABSTRACT

An organic light emitting diode (OLED) dual screen display
is provided, including a first OLED display panel and a
second OLED display panel opposite to the first OLED
display panel. Both edges of the first OLED display panel
and both edges of the second OLED display panel are
adhered by a sealant. Both the first OLED display panel and
the second OLED display panel include an open area and a
non-open area, and the non-open area is provided with a
black matrix.
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ORGANIC LIGHT EMITTING DIODE DUAL
SCREEN DISPLAY

FIELD OF DISCLOSURE

[0001] The present disclosure relates to the field of display
technologies, and in particular, to an organic light emitting
diode (OLED) dual screen display.

BACKGROUND

[0002] Dual screen displays have broad application pros-
pects in the fields of commodity displays, electronic bulletin
boards, and high-end exhibitions. Conventional liquid crys-
tal displays (LLCDs) dual screen technology is implemented
by two LCD display panels laminated back to back. Both
display panels need respective backlights, and there is a need
for a design of heat dissipation, so that the manufactured
dual screen display will have a large thickness and occupy
space to affect a look-and-feel, and the process is compli-
cated and a yield is low, so a production cost is high.
[0003] In comparison to LCDs, organic light emitting
diode (OLED) displays do not require a separate backlight
and have self-luminous characteristics. With very thin coat-
ings of organic materials and glass substrates, these organic
materials emit light when current is passed through them.
Also, the OLED displays can be made lighter and thinner,
with a larger viewing angles, and can significantly save
power. On the other hand, due to the self-emission of OLED,
its low power consumption can further reduce the need for
heat dissipation mechanism design, which is more suitable
for the design of dual screen displays. At present, the design
of a general OLED dual screen display is realized by
bonding two OLED backplanes back-to-back. However, this
design requires two independent OLED panels, resulting in
a thicker display, a more complex structure and process, and
higher manufacturing costs, which do not meet requirements
of consumers for thinness and high cost performance.
[0004] Accordingly, the existing OLED dual screen dis-
play combines two independent OLED backplanes back-to-
back to achieve dual screen display, resulting in a thicker
display, a more complex structure and process, and higher
production costs, which do not meet requirements of con-
sumers for thinness and high cost performance.

SUMMARY OF DISCLOSURE

[0005] The existing OLED dual screen display combines
two independent OLED backplanes back-to-back to achieve
dual screen display, resulting in a thicker display, a more
complex structure and process, and higher production costs,
which do not meet requirements of consumers for thinness
and high cost performance.

[0006] An embodiment of the present disclosure provides
an OLED dual screen display, including a first OLED
display panel and a second OLED display panel opposite to
the first OLED display panel. Both edges of the first OLED
display panel and both edges of the second OLED display
panel are adhered by a sealant.

[0007] Both the first OLED display panel and the second
OLED display panel include an open area and a non-open
area, and the non-open area is provided with a black matrix.
[0008] In some embodiments, the first OLED display
panel includes a first substrate, a first thin film transistor
(TFT) array layer, a first OLED organic light emitting layer,
a first cathode layer, a first color filter layer, the TFT array
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layer is disposed on the first substrate near the second OLED
display panel, and first color filter layer is disposed on the
first substrate or a second substrate. The second OLED
display panel includes a second substrate, a second TFT
array layer, a second OLED organic light emitting layer, a
second cathode layer, and a second color filter layer, the
second TFT array layer is disposed on the second substrate
near the first OLED display panel, and the second color filter
layer is disposed on the first substrate or the second sub-
strate.

[0009] In some embodiments, the first OLED display
panel includes a plurality of first scan lines and a plurality of
first data lines, the plurality of first data lines extend in a first
direction d1, and the plurality of first scan lines extend in a
second direction d2. The second OLED display panel
includes a plurality of second scan lines and a plurality of
second data lines, the plurality of second scan lines extend
in the second direction d2, and the plurality of second data
lines extend in the first direction d1.

[0010] In some embodiments, each of the first scan lines
and each of the second scan lines are alternatively arranged
along the second direction d2, and each of the first data lines
and each of the second data lines are alternatively arranged
along the first direction d1.

[0011] In some embodiments, in response to the OLED
dual screen display being a bottom-emitting structure, the
first TFT array layer, the first OLED organic light emitting
layer, and the first cathode layer are stacked on an upper
surface of the first substrate from bottom to top, and the first
color filter layer is disposed in the first TFT array layer or
below the first TFT array layer. The second TFT array layer,
the second OLED organic light emitting layer, and the
second cathode layer are stacked on a surface of the second
substrate near the first substrate from top to bottom, and the
second color filter layer is disposed in the second TFT array
layer or above the second TFT array layer.

[0012] In some embodiments, in response to the OLED
dual screen display being a top-emitting structure, the first
TFT array layer, the first OLED organic light emitting layer,
and the first cathode layer are stacked on an upper surface of
the first substrate from bottom to top, and the first cathode
layer corresponds to the first color filter layer on the second
substrate. The second TFT array layer, the second OLED
organic light emitting layer, and the second cathode layer are
stacked on a surface of the second substrate near the first
substrate from top to bottom, and the second cathode layer
corresponds to the second color filter layer on the first
substrate.

[0013] In some embodiments, both the first substrate and
the second substrate are formed by one or a combination of
transparent polyimide, polyetherimide, and polyphenylene
sulfide.

[0014] In some embodiments, both the first TFT array
layer and the second TFT array layer each include an active
layer, a gate, and a source and drain layer, and the source and
drain layer includes a two-layer composite film structure.
[0015] In some embodiments, material of the first cathode
layer and material of the second cathode layer are metal
materials, and the material of the first cathode layer and the
material of the second cathode layer are the same metal
material or different metal materials.

[0016] In some embodiments, in response to the OLED
dual screen display being a bottom-emitting structure, a light
emitting direction of the first OLED display panel is far from
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a side of the second OLED display panel, and a light
emitting direction of the second OLED display panel is
opposite to that of the first OLED display panel. In response
to the OLED dual screen display being a top-emitting
structure, the light emitting direction of the first OLED
display panel is close to a side of the second OLED display
panel, and the light emitting direction of the second OLED
display panel is opposite to that of the first OLED display
panel.

[0017] In comparison with the prior art, in the OLED dual
screen display provided in the embodiments of the present
disclosure, the two edges of the two OLED display panels
are adhered together through the sealant, and the non-open
area is filled with the black matrix. Therefore, not only the
dual screen display is realized, but a production cost is
further reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0018] FIG. 1 is a cross-sectional view of an OLED dual
screen display according to a first embodiment of the present
disclosure.

[0019] FIG. 2 is a cross-sectional view of an OLED dual
screen display according to a second embodiment of the
present disclosure.

[0020] FIG. 3 is a schematic diagram of a pixel arrange-
ment and signal lines of an OLED dual screen display
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0021] The present disclosure provides an OLED dual
screen display. In order to make the purpose of the present
disclosure, the technical solution, and effects are clearer, the
present disclosure is further described in detail below with
reference to the accompanying drawings and embodiments.
It should be understood that the specific embodiments
described herein are only used to explain the present dis-
closure, and are not used to limit the present disclosure.
[0022] FIG. 1 is a cross-sectional view of an OLED dual
screen display according to a first embodiment of the present
disclosure. The OLED dual screen display of the first
embodiment is a top-emitting structure.

[0023] Specifically, the OLED dual screen display
includes a first OLED display panel 10 and a second OLED
display panel 20 opposite to the first OLED display panel 10.
Both edges of the first OLED display panel 10 and both
edges of the second OLED display panel 20 are adhered by
a sealant 30. Both the first OLED display panel and the
second OLED display panel include an open area and a
non-open area, and the non-open area is provided with a
black matrix.

[0024] Specifically, the first OLED display panel 10
includes a first substrate 11, a first thin film transistor (TFT)
array layer 12, a first OLED organic light emitting layer 13,
a first cathode layer 14, a first color filter layer 15. The TFT
array layer 12 is disposed on the first substrate 11 near the
second OLED display panel 20. The first cathode layer 14
corresponds to the first color filter layer 15 on a second
substrate 21, and the first cathode layer 14 has a semi-
transparent cathode structure.

[0025] The second OLED display panel 20 includes a
second substrate 21, a second TFT array layer 22, a second
OLED organic light emitting layer 23, a second cathode
layer 24, and a second color filter layer 25. The second TFT
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array layer 22 is disposed on the second substrate 21 near the
first OLED display panel 12. The second cathode layer 24
corresponds to the second color filter layer 25 on the first
substrate 11.

[0026] Preferably, a first black matrix 16 is provided on a
non-open area of the first OLED display panel 10, and a
second black matrix 26 is provided on a non-open area of the
second OLED display panel 20.

[0027] Preferably, both the first substrate 11 and the sec-
ond substrate 12 are formed by one or a combination of
transparent polyimide, polyetherimide, and polyphenylene
sulfide.

[0028] Preferably, both the first TFT array layer 11 and the
second TFT array layer 21 include a plurality of thin film
transistors arranged in an array. The thin film transistor
includes an active layer, a gate, and a source and drain layer.
The source and drain layer is a two-layer composite film
structure. When the thin film transistor operates, correspond-
ing top-emitting sub-pixels are controlled to be turned on or
off.

[0029] Preferably, both the first TFT array layer 11 and the
second TFT array layer 21 include an anode metal layer. The
anode metal layer is a reflective anode structure. Material of
the reflective anode structure is preferably MoAINd.
[0030] Preferably, the first OLED light emitting layer 13
and the second OLED light emitting layer 23 are both made
of white light emitting materials.

[0031] Specifically, material of the first cathode layer 14
and material of the second cathode layer 24 are both
semi-transparent materials. The material of the first cathode
layer 14 and the material of the second cathode layer 24 are
metal materials. The material of the first cathode layer 14
and the material of the second cathode layer 24 are the same
metal material or different metal materials, and the metal
material is preferably aluminum or silver.

[0032] Specifically, both the first color filter layer 15 and
the second color filter layer 25 include a red block, a green
block, and a blue block.

[0033] In the OLED dual screen display of the first
embodiment of the present disclosure, the first TFT array
layer 12, the first OLED organic light emitting layer 13, the
first reflective cathode layer 14, and the first color filter layer
15 of the first OLED display panel 10 constitute a sub-pixel.
The second TFT array layer 22, the second OLED organic
light emitting layer 23, the second reflective cathode layer
24, and the second color filter layer 25 of the second OLED
display panel 20 constitute another sub-pixel. Therefore, the
OLED dual screen display achieves a double-sided display.
[0034] Alight emitting direction of the first OLED display
panel 10 is close to one side of the second OLED display
panel 20, that is, it faces the second substrate 21. Specifi-
cally, the light emitted by the first OLED organic light
emitting layer 13 is reflected by a reflective anode of the first
substrate 11 and passes through the semi-transparent first
cathode layer 14 to the first color filter layer 15 and is finally
emitted through a top surface of the second substrate 21.
[0035] A light emitting direction of the second OLED
display panel 20 is opposite to that of the first OLED display
panel 10, that is, the light emitting direction of the second
OLED display panel 20 is toward the first substrate 11.
Specifically, the light emitted by the second OLED organic
light emitting layer 23 is reflected by a reflective anode of
the second substrate 21, and reaches the second color filter
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layer 25 through the semi-transparent second cathode layer
24, and is finally emitted through a bottom surface of the first
substrate 11.

[0036] As shown in FIG. 2, an embodiment of the present
disclosure also provides another structure of an OLED dual
screen display. A second embodiment of the OLED dual
screen display is a bottom-emitting structure. A first OLED
display panel 40 and a second OLED display panel 50 are
both non-color filter on array (COA) substrates.

[0037] Specifically, the OLED dual screen display
includes the first OLED display panel 40 and the second
OLED display panel 50 opposite to the first OLED display
panel 40. Both edges of the first OLED display panel 40 and
both edges of the second OLED display panel 50 are adhered
by a sealant 60. Both the first OLED display panel 40 and
the second OLED display panel 50 include an open area and
a non-open area, and the non-open area is provided with a
black matrix.

[0038] Specifically, the first OLED display panel 40
includes a first substrate 41, a first color filter layer 42, a first
thin film transistor (TFT) array layer 43, a first OLED
organic light emitting layer 44, a first reflective cathode
layer 45. The first color filter layer 42 is disposed on the first
substrate 41 near the second OLED display panel 50. The
second OLED display panel 50 includes a second substrate
51, a second color filter layer 52, a second TFT array layer
53, a second OLED organic light emitting layer 54, a second
reflective cathode layer 55. The second color filter layer 52
is disposed on the second substrate 51 near the first OLED
display panel 40. The first color filter layer 42, the first TFT
array layer 43, the first OLED organic light emitting layer
44, and the first reflective cathode layer 45 are stacked on the
first substrate 11 from bottom to top. The first reflective
cathode layer 45 corresponds to a portion of the black matrix
on the second substrate 51. The second color filter layer 52,
the second TFT array layer 53, the second OLED organic
light emitting layer 54, and the second reflective cathode
layer 55 are stacked on a surface of the second substrate 51
near the first substrate 41 from top to bottom. The second
reflective cathode layer 55 corresponds to a portion of the
black matrix on the first substrate 41.

[0039] Preferably, the first OLED display panel 40 and the
second OLED display panel 50 are COA substrates. That is,
the first color filter layer 42 is disposed in the first TFT array
layer 43 and the second color filter layer 52 is disposed in the
second TFT array layer 53 (not shown in FIG. 2).

[0040] Preferably, a first black matrix 46 is provided on a
non-open area of the first OLED display panel 40, and a
second black matrix 56 is provided on a non-open area of the
second OLED display panel 50.

[0041] Preferably, both the first substrate 41 and the sec-
ond substrate 51 are formed by one or a combination of at
least two of transparent polyimide, polyetherimide, and
polyphenylene sulfide.

[0042] Specifically, both the first color filter layer 42 and
the second color filter layer 52 include a red block, a green
block, and a blue block.

[0043] Preferably, the first TFT array layer 43 and the
second TFT array layer 53 include a plurality of thin film
transistors (TFTs) arranged in an array. The thin film tran-
sistor includes an active layer, a gate, a source and drain
layer. The source and drain layer is a two-layer composite
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film structure. When the thin film transistor operates, cor-
responding bottom-emitting sub-pixels are controlled to be
turned on or off.

[0044] Preferably, the first TFT array layer 11 and the
second TFT array layer 21 include an anode metal layer.
Material of the anode metal layer is a transparent anode type
material, and material of the anode metal layer is preferably
indium tin oxide (ITO).

[0045] Preferably, both the first OLED organic light emit-
ting layer 44 and the second OLED organic light emitting
layer 54 are made of white light emitting materials.

[0046] Material of the first cathode layer 45 and material
of the second cathode layer 55 are both reflective materials.
Specifically, the material of the first cathode layer 45 and the
material of the second cathode layer 55 are metal materials.
The material of the first reflective cathode layer 45 and the
material of the second reflective cathode layer 55 are the
same metal material or different metal materials, and the
metal material is preferably silver or a silver alloy.

[0047] In the OLED dual screen display of the second
embodiment of the present disclosure, first color filter layer
42, the first TFT array layer 43, the first OLED organic light
emitting layer 44, and the first cathode layer 45 of the first
OLED display panel 40 constitute a sub-pixel. The second
color filter layer 52, the second TFT array layer 53, the
second OLED organic light emitting layer 54, and the
second cathode layer 55 of the second OLED display panel
50 constitute another sub-pixel. Therefore, the OLED dual
screen display achieves a double-sided display.

[0048] Specifically, a light emitting direction of the first
OLED display panel 40 is far from a side of the second
OLED display panel 50, that is, the side far from a lower
surface of the first substrate 41. The light emitting direction
of the second OLED display panel 50 is opposite to that of
the first OLED display panel 40. The light emitted by the
first OLED organic light emitting layer 44 is reflected by the
first cathode layer 45, reaches the first color filter layer 42
through a transparent anode metal layer, and is finally
emitted through a bottom surface of the first substrate 41.
The light emitted by the second OLED organic light emitting
layer 54 is reflected by the second cathode layer 55, passes
through a transparent anode metal layer, reaches the second
color filter layer 52, and is finally emitted through a top
surface of the second substrate 51.

[0049] FIG. 3 is a schematic diagram of a pixel arrange-
ment and signal lines of an OLED dual screen display
according to an embodiment of the present disclosure. The
OLED dual screen display includes a plurality of scan lines,
a plurality of data lines, and a plurality of sub-pixels 90
disposed at each intersection of the plurality of scan lines
and the plurality of data lines. The first OLED display panel
includes a plurality of first scan lines 71 and a plurality of
first data lines 72. The plurality of first data lines 72 extend
in a first direction d1, and the plurality of first scan lines 71
extend in a second direction d2. The second OLED display
panel includes a plurality of second scan lines 81 and a
plurality of second data lines 82. The plurality of second
scan lines 81 extend in the second direction d2, and the
plurality of second data lines 82 extend in the first direction
d1.

[0050] Specifically, the first direction d1 is perpendicular
to the second direction d2.

[0051] Specifically, each of the first scan lines 71 and each
of the second scan lines 81 are alternatively arranged along
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the second direction d2, and each of the first data lines 72
and each of the second data lines 82 are alternatively
arranged along the first direction d1.

[0052] The OLED dual screen displays provided in the
embodiments of the present disclosure can reduce produc-
tion costs, have a design sense, and can be applied to the
fields of commodity displays, electronic bulletin boards,
high-end exhibitions, and the like.

[0053] In summary, in the OLED dual screen displays
provided in the embodiments of the present disclosure, the
two edges of the two OLED display panels are adhered
through the sealant, and the non-open area is filled with the
black matrix. Therefore, not only the dual screen display is
realized, but a production cost is further reduced.

[0054] 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
disclosure and its inventive concept, and all these changes or
replacements shall fall within the protection scope of the
claims appended to the present disclosure.

What is claimed is:

1. An organic light emitting diode (OLED) dual screen
display, comprising a first OLED display panel and a second
OLED display panel opposite to the first OLED display
panel, wherein both edges of the first OLED display panel
and both edges of the second OLED display panel are
adhered by a sealant; and

wherein both the first OLED display panel and the second

OLED display panel comprise an open area and a
non-open area, and the non-open area is provided with
a black matrix.

2. The OLED dual screen display as claimed in claim 1,
wherein the first OLED display panel comprises a first
substrate, a first thin film transistor (TFT) array layer, a first
OLED organic light emitting layer, a first cathode layer, a
first color filter layer, the TFT array layer is disposed on the
first substrate near the second OLED display panel, and first
color filter layer is disposed on the first substrate or a second
substrate; and

the second OLED display panel comprises a second

substrate, a second TFT array layer, a second OLED
organic light emitting layer, a second cathode layer, and
a second color filter layer, the second TFT array layer
is disposed on the second substrate near the first OLED
display panel, and the second color filter layer is
disposed on the first substrate or the second substrate.

3. The OLED dual screen display as claimed in claim 2,
wherein the first OLED display panel comprises a plurality
of first scan lines and a plurality of first data lines, the
plurality of first data lines extend in a first direction d1, and
the plurality of first scan lines extend in a second direction
d2; and

the second OLED display panel comprises a plurality of

second scan lines and a plurality of second data lines,
the plurality of second scan lines extend in the second
direction d2, and the plurality of second data lines
extend in the first direction d1.

4. The OLED dual screen display as claimed in claim 3,
wherein each of the first scan lines and each of the second
scan lines are alternatively arranged along the second direc-
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tion d2, and each of the first data lines and each of the second
data lines are alternatively arranged along the first direction
d1.

5. The OLED dual screen display as claimed in claim 4,
wherein in response to the OLED dual screen display being
a bottom-emitting structure, the first TFT array layer, the
first OLED organic light emitting layer, and the first cathode
layer are stacked on an upper surface of the first substrate
from bottom to top, and the first color filter layer is disposed
in the first TFT array layer or below the first TFT array layer;
and

the second TFT array layer, the second OLED organic

light emitting layer, and the second cathode layer are
stacked on a surface of the second substrate near the
first substrate from top to bottom, and the second color
filter layer is disposed in the second TFT array layer or
above the second TFT array layer.

6. The OLED dual screen display as claimed in claim 4,
wherein in response to the OLED dual screen display being
a top-emitting structure, the first TFT array layer, the first
OLED organic light emitting layer, and the first cathode
layer are stacked on an upper surface of the first substrate
from bottom to top, and the first cathode layer corresponds
to the first color filter layer on the second substrate; and

the second TFT array layer, the second OLED organic

light emitting layer, and the second cathode layer are
stacked on a surface of the second substrate near the
first substrate from top to bottom, and the second
cathode layer corresponds to the second color filter
layer on the first substrate.

7. The OLED dual screen display as claimed in claim 2,
wherein both the first substrate and the second substrate are
formed by one or a combination of transparent polyimide,
polyetherimide, and polyphenylene sulfide.

8. The OLED dual screen display as claimed in claim 2,
wherein both the first TFT array layer and the second TFT
array layer each comprise an active layer, a gate, and a
source and drain layer, and the source and drain layer
comprises a two-layer composite film structure.

9. The OLED dual screen display as claimed in claim 2,
wherein material of the first cathode layer and material of the
second cathode layer are metal materials, and the material of
the first cathode layer and the material of the second cathode
layer are the same metal material or different metal mate-
rials.

10. The OLED dual screen display as claimed in claim 1,
wherein in response to the OLED dual screen display being
a bottom-emitting structure, a light emitting direction of the
first OLED display panel is far from a side of the second
OLED display panel, and a light emitting direction of the
second OLED display panel is opposite to that of the first
OLED display panel; and

in response to the OLED dual screen display being a

top-emitting structure, the light emitting direction of
the first OLED display panel is close to a side of the
second OLED display panel, and the light emitting
direction of the second OLED display panel is opposite
to that of the first OLED display panel.
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