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1
OLED DISPLAY PANEL

FIELD OF THE INVENTION

The present invention relates to a display technology
field, and more particularly to an OLED display panel.

BACKGROUND OF THE INVENTION

The Organic Light Emitting Diode (OLED) is a very
promising display product with a thin, light, wide viewing
angle, active light emission, continuous and adjustable light
color, low cost, fast response speed, and energy consump-
tion, low driving voltage, wide operating temperature range,
simple production process, high luminous efficiency, and
flexible display such that the OLED are favored by major
display panel manufacturers, and have become the main
force of the third-generation display devices in the display
technology field.

In recent years, with the development of portable elec-
tronic display devices, the pursuit of a high screen occupa-
tion ratio and the ultra-narrow frame, so-called “full-screen”
display panel has become a research and development
hotspot in the field of middle and small size display panels,
and has been applied in the display panel of the mobile
phone.

The “full-screen” has the advantage of being able to
maximally utilize the display area of the display panel,
giving the user a better visual experience. At the same time,
the outstanding difficulty of the “full-screen” design is how
to position the front camera on the upper front of the mobile
phone, the ambient light sensor, earpiece, and other light-
sensing devices so as to occupy the smallest screen area
without affecting the normal functions of the front camera,
ambient light sensor, earpiece, and other light-sensing
devices.

In order to solve the above problems, different display
product manufacturers adopt different technical solutions.
For example, Apple’s iPhone X series mobile phones uses an
OLED display panel with cutting for irregular shape. A
U-shaped groove is cut in the middle of the top of the OLED
display panel. A device such as an infrared sensor, a distance
sensor, an ambient light sensor, a front camera, and an
earpiece is installed in the U-shaped groove. However, the
OLED display panel with cutting for irregular shape has
obvious disadvantages, for example, the irregular shape
cutting process is complicated, and the production cost is
obviously increased; the film packaging of the irregular-
shape cutting region is more difficult and the reliability of
the package is decreased; The line layout of the GOA near
the U-shaped groove is different from other areas, which
may cause uneven display brightness in the area; when
playing a picture or video in full screen, the U-shaped
groove region will block part of the image.

Therefore, there is an urgent requirement to propose a
high screen occupation ratio OLED display panel that avoids
irregular-shape cutting.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an OLED
display panel, which can be applied to a mobile phone and
can achieve a high screen occupation ratio, avoid irregular-
shape cutting, simplify the manufacturing process, and
reduce the production cost.

An object of the present invention is further to provide a
mobile phone, which can be applied to a mobile phone and
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can achieve a high screen occupation ratio, avoid irregular-
shape cutting, simplify the manufacturing process, and
reduce the production cost.

In order to realize the above purpose, the present inven-
tion provides an OLED display panel, comprising: at least
one transparent display region and an effective display
region that surrounds the transparent display region and
completely covering an OLED display panel; multiple
OLED D disposed in the effective display region for dis-
playing an image, and each OLED includes an OLED anode
layer and an OLED light-emitting layer; wherein except for
the OLED anode layer and the OLED light-emitting layer,
the effective display region and the transparent display
region are provided with same film layers.

Wherein the transparent display region includes a sub-
strate, a thin film transistor layer, a planarization layer, an
organic photoresist layer, an OLED cathode layer, and an
encapsulation layer which are stacked sequentially from
bottom to top; wherein the effective display region includes:
the substrate; the thin film transistor layer stacked on the
substrate; the planarization layer stacked on the thin-film
transistor layer, and the planarization layer located in the
effective display region is provided with a first via hole; an
OLED anode layer provided on the planarization layer and
connecting the thin film transistor layer through the first via
hole; the organic photoresist layer stacked on the thin film
transistor layer and the OLED anode layer and the organic
photoresist layer located in the effective display region is
provided with a second via hole and the second via hole
exposes the OLED anode layer; an OLED light-emitting
layer filled in the second via hole and connected to the
OLED anode layer; the OLED cathode layer stacked on the
organic photoresist layer and the OLED light-emitting layer;
and the encapsulation layer stacked on the OLED cathode
layer; in the effective display region, the OLED anode layer,
the OLED light-emitting layer and the OLED cathode layer
form the OLED.

Wherein the same film layers in the transparent display
region and the effective display region can be manufactured
in same processes.

Wherein the transparent display region is located at an
upper edge of the OLED display panel.

Wherein a material of the substrate is polyimide (PI).

Wherein a material of each of the planarization layer and
the organic photoresist layer is a transparent organic mate-
rial.

Wherein a material of the OLED anode layer is a stacked
combination of Indium Tin Oxide (ITO) and silver.

The present invention also provides a mobile phone,
comprising: an OLED display panel as described above; and
an electronic device which is disposed below the transparent
display region and placed in front of the mobile phone.

Wherein a shape and a size of the transparent display
region is matched with a shape and a size of the electronic
device which is disposed below the transparent display
region and placed in front of the mobile phone.

Wherein the electronic device placed in front of the
mobile phone is one of a camera, a distance sensor, an
infrared sensor and an ambient light sensor.

The beneficial effects of the present invention: in the
OLED display panel of the present invention, by disposing
the transparent display region and the effective display
region that surrounds the transparent display region and
completely covering the OLED display panel, applying the
OLED display panel of the present invention to a mobile
phone can achieve a high screen occupation ratio to give
users a better visual experience; the additional and patterned
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OLED anode layer and the OLED light-emitting layer are
arranged in the effective display region comparing to the
transparent display region. Except for the OLED anode layer
and the OLED light-emitting layer, the effective display
region and the transparent display region are provided with
same film layers, and the same film layers can be finished in
a same manufacturing process, which can avoid an irregular-
shape cutting, simplify production process and reduce pro-
duction cost. The mobile phone of the present invention
includes the above-mentioned OLED display panel. An
electronic device E placed in front of the mobile phone
corresponding to the bottom of the transparent display
region not only has a high screen occupation ratio, but also
can avoid irregular-shape cutting, simplify the production
process, and reduce production cost.

BRIEF DESCRIPTION OF THE DRAWINGS

For a further understanding of the features and technical
content of the present invention, referring to the following
detailed description of the invention and the accompanying
drawings. However, the drawings are provided for reference
and description only, and not intended to limit the present
invention.

In the drawings,

FIG. 1 1s a planar top view of an OLED display panel
according to the present invention.

FIG. 2 is a schematic cross-sectional view of a transparent
display region of an OLED display panel according to the
present invention.

FIG. 3 is a schematic cross-sectional view of an effective
display region of an OLED display panel according to the
present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In order to further illustrate the technical solution and
effect taken by the present invention, the following detailed
description is made in conjunction with the preferred
embodiments of the present invention and the accompanying
drawings. It should be noted that, in the present application,
the drawings are only schematic diagrams. Unless otherwise
specified, it does not mean that the actual thickness ratio,
flatness, and shape between the film layers are the same as
those in the drawings. It can be understood that because of
the limitation of the process, the actual product may have
some differences comparing to the schematic diagram. For
example, the shape of the hole and the shape of the com-
bined portion of each film layer may differ from the sche-
matic diagram, which can be understood and known by
those skilled in the art.

With reference to FIG. 1 to FIG. 3, the present invention
provides an OLED display panel including at least one
transparent display region B and an effective display region
A that surrounds the transparent display region B and
completely covering the OLED display panel. When the
OLED display panel is applied to a mobile phone, the
transparent display region B is used to place an electronic
device E which is disposed below the transparent display
region B and placed in front of the mobile phone; multiple
OLED D are disposed in the effective display region A for
displaying an image.

Specifically:

The transparent display region B is preferably designed
on an upper edge of the OLED display panel and arranged
in a straight line direction.
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In the OLED display panel of the present invention, by
disposing the transparent display region B and the effective
display region A that surrounds the transparent display
region B and completely covering the OLED display panel,
applying the OLED display panel of the present invention to
a mobile phone can achieve a high screen occupation ratio
to give users a better visual experience.

Specifically:

As shown in FIG. 2, the transparent display region B
includes a substrate 1, a thin film transistor layer 2, a
planarization layer 3, an organic photoresist layer 5, an
OLED cathode layer 7, and an encapsulation layer 8 which
are stacked sequentially from bottom to top.

As shown in FIG. 3, the effective display region A
includes:

the substrate 1;

the thin film transistor layer 2 stacked on the substrate 1;

the planarization layer 3 stacked on the thin-film transistor
layer 2, and the planarization layer 3 located in the effective
display region A is provided with a first via hole 31;

an OLED anode layer 4 provided on the planarization
layer 3 and connecting the thin film transistor layer 2
through the first via hole 31;

the organic photoresist layer 5 stacked on the thin film
transistor layer 2 and the OLED anode layer 4 and the
organic photoresist layer 5 located in the effective display
region A is provided with a second via hole 51 and the
second via hole 51 exposes the OLED anode layer 4;

an OLED light-emitting layer 6 filled in the second via
hole 51 and connected to the OLED anode layer 4; the
OLED cathode layer 7 stacked on the organic photoresist
layer 5 and the OLED light-emitting layer 6; and the
encapsulation layer 8 stacked on the OLED cathode layer 7.

As shown, additional and patterned OLED anode layer 4
and the OLED light-emitting layer 6 are arranged in the
effective display region A comparing to the transparent
display region B, so that in the effective display region A, the
OLED anode layer 4, the OLED light-emitting layer 6 and
the OLED cathode layer 7 form the OLED D for displaying
an image; except for the OLED anode layer 4 and the OLED
light-emitting layer 6, the effective display region A and the
transparent display region B are provided with same film
layers, and the same film layer is basically tiled over the
entire surface.

The same film layers in the transparent display region B
and the effective display region A can be manufactured in the
same process, except that during the process of the pla-
narization layer 3, the planarization layer 3 in the effective
display region A requires forming the first via hole 31, and
the planarization layer 3 located in the transparent display
region B does not require forming a via hole, and during the
process of the organic photoresist layer 5, the organic
photoresist layer 5 in the display region A requires forming
the second via hole 51, and the organic photoresist layer 5
in the transparent display region B does not require forming
a via hole.

In the OLED display panel of the present invention, the
additional and patterned OLED anode layer 4 and the OLED
light-emitting layer 6 are arranged in the effective display
region A comparing to the transparent display region B.
Except for the OLED anode layer 4 and the OLED light-
emitting layer 6, the effective display region A and the
transparent display region B are provided with same film
layers, and the same film layers can be finished in a same
manufacturing process, which can avoid an irregular-shape
cutting, simplify production process and reduce production
cost.
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Furthermore, the material of the substrate 1 is a flexible
high transparent material such as polyimide (PI); the thin
film transistor layer 2 includes a thin film transistor element,
an inorganic insulation layer insulated between the gate of
the thin film transistor element and the semiconductor layer
of a thin film transistor element, an insulation layer insulated
between the semiconductor layer of the thin film transistor
element and the source/drain electrode of the thin film
transistor element, and conductive lines (not shown) con-
nected to the gate of the thin film transistor element and the
source/drain of the thin film transistor element, respectively.
The gate of the thin film transistor elements in the thin film
transistor layer 2, the source/drain electrodes and the con-
ductive lines of the thin film transistor elements are made of
metal materials with high transparency and good conduc-
tivity. The material of the planarization layer 3 is a trans-
parent organic material. The material of the OLED anode
layer 4 is preferably a stacked combination of Indium Tin
Oxide (ITO) and Silver (Ag) (e.g., ITO/Ag/ITO). The mate-
rial of the organic photoresist layer 5 is a transparent organic
material; the OLED cathode layer 7 is also made of a metal
material with high transparency and good conductivity.

The present invention further provides a mobile phone.
With reference to FIG. 1 to FIG. 3, the present invention
further provides a mobile phone, including the above OLED
display panel. An electronic device E is disposed below the
transparent display region and placed in front of the mobile
phone. The structure and beneficial technical effects of the
OLED display panel are not described repeatedly herein.

Specifically, a shape and a size of the transparent display
region B is matched with a shape and a size of the electronic
device which is disposed below the transparent display
region and placed in front of the mobile phone. Correspond-
ingly, the electronic device placed in front of the mobile
phone is one of a camera, a distance sensor, an infrared
sensor and an ambient light sensor. The corresponding
transparent display area B is used to provide a channel that
allows a light to enter for a camera or ambient light sensor
and a transmission channel that provides a sensing signal for
the distance sensor or the infrared sensor.

The mobile phone of the present invention includes the
above-mentioned OLED display panel. An electronic device
E placed in front of the mobile phone corresponding to the
bottom of the transparent display region B not only has a
high screen occupation ratio, but also can avoid irregular-
shape cutting, simplify the production process, and reduce
production cost.

In summary, in the OLED display panel of the present
invention, by disposing the transparent display region and
the effective display region that surrounds the transparent
display region and completely covering the OLED display
panel, applying the OLED display panel of the present
invention to a mobile phone can achieve a high screen
occupation ratio to give users a better visual experience; the
additional and patterned OLED anode layer and the OLED
light-emitting layer are arranged in the effective display
region comparing to the transparent display region. Except
for the OLED anode layer and the OLED light-emitting
layer, the effective display region and the transparent display
region are provided with same film layers, and the same film
layers can be finished in a same manufacturing process,
which can avoid an irregular-shape cutting, simplify pro-
duction process and reduce production cost. The mobile
phone of the present invention includes the above-men-
tioned OLED display panel. An electronic device E placed
in front of the mobile phone corresponding to the bottom of
the transparent display region not only has a high screen
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occupation ratio, but also can avoid irregular-shape cutting,
simplify the production process, and reduce production cost.

The above embodiments of the present invention are only
exemplary; however, the present invention is not limited.
The person skilled in the art can understand: without exceed-
ing the principle and spirit of the present invention, the
above embodiments can be improved, wherein the scope of
the present invention is limited in the claims and the
equivalents of the claims.

What is claimed is:

1. An organic light emitting diode (OLED) display panel,
comprising:

at least one transparent display region and an effective

display region that surrounds the transparent display
region and completely covering an OLED display
panel; and

multiple OLEDs disposed in the effective display region

for displaying an image, wherein each of the multiple
OLED:s includes an OLED anode layer and an OLED
light-emitting layer;

wherein the transparent display region comprises multiple

film layers and the effective display region comprises
multiple film layers; and

wherein except for the OLED anode layer and the OLED

light-emitting layer, the multiple film layers of the
effective display region respectively correspond to the
multiple film layers of the transparent display region.

2. The OLED display panel according to claim 1, wherein
the multiple film layers of the transparent display region
comprise a substrate, a thin film transistor layer, a planariza-
tion layer, an organic photoresist layer, an OLED cathode
layer, and an encapsulation layer which are stacked sequen-
tially from bottom to top;

wherein the multiple film layers of the effective display

region includes comprise:
the substrate;
the thin film transistor layer stacked on the substrate;
the planarization layer stacked on the thin-film transistor
layer, and the planarization layer located in the effec-
tive display region is provided with a first via hole;

an OLED anode layer provided on the planarization layer
and connecting the thin film transistor layer through the
first via hole;

the organic photoresist layer stacked on the planarization

layer and the OLED anode layer and the organic
photoresist layer located in the effective display region
is provided with a second via hole and the second via
hole exposes the OLED anode layer;

an OLED light-emitting layer filled in the second via hole

and connected to the OLED anode layer;

the OLED cathode layer stacked on the organic photore-

sist layer and the OLED light-emitting layer; and

the encapsulation layer stacked on the OLED cathode

layer;

wherein in the effective display region, the OLED anode

layer, the OLED light-emitting layer and the OLED
cathode layer form the OLED.

3. The OLED display panel according to claim 2, wherein
each of the multiple film layers of the transparent display
region is formed simultaneously with a corresponding one of
the multiple film layers of the effective display region.

4. The OLED display panel according to claim 1, wherein
the at least one transparent display region comprises mul-
tiple transparent display regions that are arranged in a line
alongside an edge of the OLED display panel.

5. The OLED display panel according to claim 2, wherein
a material of the substrate is polyimide (PI).
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6. The OLED display panel according to claim 2, wherein
a material of each of the planarization layer and the organic
photoresist layer is a transparent organic material.

7. The OLED display panel according to claim 2, wherein
amaterial of the OLED anode layer is a stacked combination 5
of Indium Tin Oxide (ITO) and silver.

8. A mobile phone, comprising:

an OLED display panel as claimed in claim 1; and

an electronic device which is arranged in the mobile

phone and disposed below the transparent display 10
region of the OLED display panel of the mobile phone.

9. The mobile phone according to claim 8, wherein a
shape and a size of the transparent display region is matched
with a shape and a size of the electronic device which is
disposed below the transparent display region of the OLED 15
display panel of the mobile phone.

10. The mobile phone according to claim 9, wherein the
electronic device comprises one of a camera, a distance
sensor, an infrared sensor and an ambient light sensor.
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