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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND MANUFACTURING METHOD
THEREOF, AND MASK

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application claims priority to a Chinese patent
application No. CN201910569003.X filed at CNIPA on Jun.
27, 2019, disclosure of which is incorporated herein by
reference in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of display
technology and, in particular, to an organic light-emitting
display panel and manufacturing method thereof, a display
device, and a mask.

BACKGROUND

[0003] With the development of display technology, more
display panels and display devices, such as organic light-
emitting display panel, have entered people’s daily life. The
organic light-emitting display panel has the advantages of
being self-illumination without a backlight, thin and light in
volume and weight, broad viewing angle, wide color gamut,
and quick response.

[0004] At present, a light-emitting element of an organic
light-emitting display panel includes an anode, a cathode,
and a light-emitting layer and a carrier functional layer
between the anode and the cathode. Generally, each film of
the light-emitting element in the organic light-emitting dis-
play panel is formed by evaporation. A metal mask is
required during the evaporation of each film of the organic
light-emitting display panel. The metal mask plate is pro-
vided with openings so that the evaporation material can be
deposited to the corresponding positions of the light-emit-
ting elements in the organic light-emitting display panel
exposed by the openings of the metal mask. In the related
arts, the light-emitting elements of the organic light-emitting
display panel share one cathode.

[0005] However, electrostatic charges are generated from
friction during the evaporation process and the transport
process of the metal mask, and the electrostatic charges stay
in the nonconductive films of the organic light-emitting
display panel. The display quality of the organic light-
emitting display panel is affected during the subsequent
display and light emission.

SUMMARY

[0006] Embodiments of the present disclosure provide an
organic light-emitting display panel and a manufacturing
method of the organic light-emitting display panel, a display
device, and a mask. The organic light-emitting display panel
has a low cost and enhanced display effect.

[0007] In the first aspect, an embodiment of the present
disclosure provides an organic light-emitting display panel.
The organic light-emitting display panel includes: a photo-
sensitive module setting area, a display area surrounding the
photosensitive module setting area, a bezel area surrounding
the display area, and a plurality of organic light-emitting
units.

[0008] The display area includes a first display area and a
second display area. The plurality of organic light-emitting
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units include organic light-emitting units in the first display
area and organic light-emitting units in the second display
area.

[0009] The organic light-emitting units in the first display
area share one first cathode.

[0010] The organic light-emitting units in the second
display area include at least one organic light-emitting unit
group. Bach organic light-emitting unit group includes at
least one organic light-emitting unit. The organic light-
emitting units in the same organic light-emitting unit group
share one second cathode. Two adjacent second cathodes are
separated by a first gap. The first gap extends to the bezel
area and the photosensitive module setting area.

[0011] In the second aspect, an embodiment of the present
disclosure provides a mask for forming a cathode layer of an
organic light-emitting display panel. The organic light-
emitting display panel includes a photosensitive module
setting area, a display area surrounding the photosensitive
module setting area, and a bezel area surrounding the display
area. The mask includes: a bezel shield part, a photosensi-
tive-module shield part, and a connecting structure.

[0012] The connecting structure is connected with the
photosensitive-module shield part and the bezel shield por-
tion.

[0013] The connecting structure includes at least one of
opening for cathode evaporation.

[0014] In the third aspect, an embodiment of the present
disclosure further provides a method for manufacturing an
organic light-emitting display panel. The method includes:
forming a cathode layer of the organic light-emitting display
panel through evaporation by using the above mask.
[0015] The organic light-emitting display panel includes:
a photosensitive module setting area, a display area sur-
rounding the photosensitive module setting area, a bezel
area surrounding the display area, and a plurality of organic
light-emitting units. The display area includes a first display
area and a second display area. The plurality of organic
light-emitting units includes organic light-emitting units in
the first display area and organic light-emitting units in the
second display area. The organic light-emitting units in the
first display area share one first cathode. The organic light-
emitting units in the second display area include at least one
organic light-emitting unit group, each of the at least one
organic light-emitting unit group includes at least one of
organic light-emitting unit sharing a second cathode. The
second cathodes are separated by a first gap, which extends
to the photosensitive module setting area and the bezel area.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG.1isa schematic view illustrating a mask in the
related art;
[0017] FIG. 2 is a top view of an organic light-emitting

display panel according to some embodiments of the present
disclosure;

[0018] FIG. 3 is a schematic cross-sectional view illus-
trating films of an organic light-emitting display panel
according to embodiments of the present disclosure;
[0019] FIG. 4 is a top view of a part of an organic
light-emitting display panel according to some embodiments
of the present disclosure;

[0020] FIG. 5 is a top view of a part of another organic
light-emitting display panel according to some embodiments
of the present disclosure;
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[0021] FIG. 6 is a top view of a part of another organic
light-emitting display panel according to some embodiments
of the present disclosure;

[0022] FIG. 7 is a top view of a part of another organic
light-emitting display panel according to embodiments of
the present disclosure;

[0023] FIG. 8 is a top view illustrating films of a part of
an organic light-emitting display panel according to embodi-
ments of the present disclosure;

[0024] FIG. 9 is a cross-sectional view taken along the
section line B-B in FIG. 8;

[0025] FIG. 10 is a cross-sectional view taken along the
section line C-C in FIG. 6;

[0026] FIG. 11 is a schematic view of a mask according to
embodiments of the present disclosure;

[0027] FIG. 12 is a schematic view of another mask
according to embodiments of the present disclosure;
[0028] FIG. 13 is a schematic view of yet another mask
according to embodiments of the present disclosure; and
[0029] FIG. 14 is a schematic view of a display device
according to embodiments of the present disclosure.

DETAILED DESCRIPTION

[0030] Hereinafter the present disclosure will be further
described in detail with reference to the drawings and
embodiments. It is to be understood that the embodiments
set forth below are intended to illustrate and not to limit the
present disclosure. Additionally, it is to be noted that, for
ease of description, only part, not all, of the structures
related to the present disclosure are illustrated in the draw-
ings.

[0031] FIG. 1is a schematic view of a mask. Referring to
FIG. 1, a mask 01 includes a first mask 011 and a second
mask 012. The first mask 011 includes a first hollowed area
0111 and a first shield area 0112, and the second mask 012
includes a second hollowed area 0121 and a second shield
area 0122. A cathode of the organic light-emitting display
panel is formed in a deposition chamber, commonly in a
evaporation process. When the evaporation is performed
with the first mask plate 011, a film is formed on a substrate
in an area exposed by the first hollowed area 0111. Mask
substrate is typically an insulating plate which is unable to
discharge. When the evaporation is performed with the
second mask 012, a film is formed on the substrate in an area
exposed by the second hollowed area 0121. Thus, the
cathode of the organic light-emitting display panel formed
on the substrate includes the firm formed in the area exposed
by the first mask 011 and the film formed in the area exposed
by the second mask 012.

[0032] However, with the configuration of the above
masks, the cathode of the organic light-emitting display
panel is a combination of the films formed in the area
exposed by the first mask 011 and the film formed in the area
exposed by the second mask 012, and the electrostatic
charge generated during the evaporation process and during
the transport of the mask are distributed in the cathode of all
the light-emitting elements of the organic light-emitting
display panel. As a result, when the amount of the electro-
static charge accumulates to large enough, cathode break-
down occurs in the organic light-emitting display panel,
causing the organic light-emitting display panel 200 unable
to display images normally and reducing the product yield.
[0033] To solve the technical problem mentioned above,
an embodiment of the present disclosure provides an organic
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light-emitting display panel, whose cathode film can be
formed by using only one mask. FIG. 2 is a top view of an
organic light-emitting display panel according to an embodi-
ment of the present disclosure. FIG. 3 is a schematic view
showing films of an organic light-emitting display panel
according to an embodiment of the present disclosure.
Referring to FIG. 2 and FIG. 3, the organic light-emitting
display panel 200 includes a photosensitive module setting
area 210, a display area 220 surrounding the photosensitive
module setting area 210, and a bezel area 230 surrounding
the display area 220. The display area 220 includes a first
display area 221 and a second display area 222.

[0034] The organic light-emitting display panel 200
includes a plurality of organic light-emitting units 201. The
plurality of organic light-emitting units 201 include organic
light-emitting units 201 in the first display area 221 and
organic light-emitting units 201 in the second display area
222. All the organic light-emitting units 201 in the first
display area 221 share a first cathode 51. The organic
light-emitting units 201 in the second display area 222
include at least one organic light-emitting unit group 202,
and each organic light-emitting unit group 202 includes at
least one organic light-emitting unit 201. The organic light-
emitting units 201 in the same organic light-emitting umt
group 202 share one second cathode 52. Every two adjacent
second cathodes 52 are spaced apart from each other by a
first gap 203, and the first gap 203 is communicated with the
bezel area 230 and the photosensitive module setting area
210.

[0035] In an exemplary embodiment, the organic light-
emitting display panel 200 includes a substrate 10, and the
plurality of organic light-emitting units 201 are formed on
the substrate 10. Each organic light-emitting unit 201
includes an anode 20, a cathode 50 and a light-emitting layer
40 sandwiched between the anode 20 and the cathode 50. In
addition, the organic light-emitting display panel may fur-
ther include a carrier function layer (not shown), a pixel
defining layer 30, and a spacer 60. The pixel defining layer
30 may be disposed on a side, facing towards the cathode 50,
of the anode 20. The spacer 60 can be positioned at a side,
facing away from the anode 20, of the pixel defining layer
30. The pixel defining layer 30 is provided with openings
each corresponding to one organic light-emitting unit 201.
The light-emitting layer 40 of each organic light-emitting
unit 201 is located in a respective one of the openings of the
pixel defining layer 30. The cathode 50 is generally located
on a side, facing away from the anode 20, of the spacer 60
and the pixel defining layer 30. The carrier function layer
may include, for example, an electron injection layer, an
electron transport layer, a hole injection layer, a hole trans-
port layer and the like. Accordingly, one organic light-
emitting unit 201 includes an anode 20, a cathode 50, and a
light-emitting layer 40 which are arranged in one opening of
the pixel defining layer 30.

[0036] The organic light-emitting display panel includes a
photosensitive module setting area 210, a display area 220
surrounding the photosensitive module setting area 210, and
a bezel area 230 surrounding the display area 220. Various
connection lines are arranged in the bezel area 230. The
display area 220 is used for displaying information such as
images or text. A photosensitive module is arranged in the
photosensitive module setting area 210. The photosensitive
module is, for example, a camera, an infrared detector, or the
like. With arranging the photosensitive module setting area



US 2020/0135837 Al

210 in the display area 220 the organic light-emitting display
panel has a high screen-to-body ratio, the organic light-
emitting display panel does not need to be configured with
a notch or a hole for the photosensitive module, and the
effect on the appearance and the display effect of the organic
light-emitting display panel due to the notch or hole is
avoided.

[0037] In general the light transmittance of the photosen-
sitive module setting area 210 of the organic light-emitting
display panel 200 should be higher, for example, the light
transmittance of the photosensitive module setting area 210
needs to be greater than 85%. However, the cathode 50 of
the organic light-emitting display panel 200 is generally
made of metal material with a low work function and has a
low light transmittance, for example, the light transmittance
of the cathode 50 may be 45%. Therefore the cathode 50
with a low light transmittance cannot be disposed in the
photosensitive module setting area 210 of the organic light-
emitting display panel 200.

[0038] Referring to FIG. 2 and FIG. 3, all the organic
light-emitting units 201 in the first display area 221 share
one first cathode 51, and all the organic light-emitting units
201 in the same light-emitting unit group 202 in the second
display area 222 share one second cathode 52. The second
display area 222 includes at least two organic light-emitting
unit groups 202, each of the at least two light-emitting unit
groups 202 includes at least two organic light-emitting units
201. Two adjacent organic light-emitting unit groups 202 are
spaced apart from each other by the first gap 203, and the
first gap 203 extends to the photosensitive module setting
area 210 and the bezel area 230.

[0039] Generally, the organic light-emitting unit of the
organic light-emitting display panel 200 is formed by evapo-
ration. The evaporation is performed by using an evapora-
tion device and a mask. Films of the organic light-emitting
unit may be formed by different materials and in different
shapes, so different masks and different evaporation mate-
rials are used in the formation of the organic light-emitting
unit. Therefore, in the evaporation process of the organic
light-emitting unit, mask substitution and target substitution
are required. Friction in the mask substitution and target
substitution may generate. The electrostatic charges are
trapped in the evaporated film, thereby causing a certain
influence on the display of the organic light-emitting display
panel 200.

[0040] In the embodiment of the present disclosure, the
cathode 50 is not arranged in the first gap 203 of the second
display area 222 of the organic light-emitting display panel
200, and the cathode 50 is not arranged on the light-emitting
layer 40 of the organic light-emitting unit 201 in the second
display area 222, so that the organic light-emitting unit 201
of the second display area 222 can emit light for display. In
addition, the cathode 50 formed by evaporation includes the
first cathode 51 and the second cathodes 52, the first cathode
51 may be spaced apart from the second cathodes 52 by a
second gap 204, and two adjacent second cathodes 52 are
spaced apart by the first gap 203, and the second cathode 52
has a relatively narrow width W in the X direction. Thus,
electrostatic charges generated during the evaporation pro-
cess are accumulated in the second cathode 52 due to the
point discharge effect. Since the second cathode 52 has a
small size, it is easier to provide an electrostatic discharge
path to lead out the electrostatic charges accumulated in the
second cathode 52, thereby reducing the influence of the
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electrostatic charges on the cathode 50 and improving the
display effect of the display panel 200. In addition, since the
second cathodes 52 and the first cathode 51 are spaced apart
by the second gaps, and two adjacent second cathodes 52 are
spaced apart by the first gap, even if the electrostatic charges
accumulated in a certain second cathode 52 have no suitable
discharge path, the breakdown at the second cathode 52 will
not affect other second cathodes 52 and the first cathode 51,
and the light-emitting units formed by other second cathodes
52 and the first cathode 51 can still normally emit light,
thereby improving the yield of the organic light-emitting
display panel 200 and reducing the production cost.

[0041] Inaddition, the cathode 50 may be formed by using
only one mask. The mask can shield not only the bezel area
230 of the organic light-emitting display panel 200 and the
photosensitive module setting area 210 but also the first gap
203 of the second display area 222. In this way, the portion
of the mask shielding the photosensitive module setting area
210 and the portion of the mask shielding the frame are 230
are communicated by the portion of the mask shielding, such
that the cathode 50 having a hollowed-out area can be
formed by evaporation with the above mask. Compared with
the related art in which the cathode of the organic light-
emitting display panel is formed by using two masks, the
organic light-emitting display panel 200 has a higher screen-
to-body ratio, the product yield and the display effect are
improved, and the production cost is reduced.

[0042] It should be noted that FIG. 2 and FIG. 3 are only
exemplary drawings of the embodiments of the present
disclosure, and the second display area 222 of the organic
light-emitting display panel 200 in FIG. 2 includes at least
two organic light-emitting unit groups 202, and each organic
light-emitting unit group 202 includes at least two organic
light-emitting units 201. In other embodiments of the pres-
ent disclosure, the second display area of the organic light-
emitting display panel may include one organic light-emit-
ting unit group, all the organic light-emitting units in the one
organic light-emitting unit group share one second cathode,
the one second cathode and the first cathode are spaced apart
by a gap 204 as shown in FIG. 2, and the gap 204 may also
be communicated with the bezel area and the photosensitive
module setting area. With such cathode configuration, the
organic light-emitting display panel also has a high screen-
to-body ratio, and the influence of electrostatic charges on
the first cathode is also reduced.

[0043] Therefore, the number of the organic light-emitting
unit groups in the second display area of the organic
light-emitting display panel and the number of the organic
light-emitting units in the organic light-emitting unit group
are not specifically limited in the embodiments of the
present disclosure. The second cathodes of the organic
light-emitting unit groups in the second display area of the
organic light-emitting display panel, and the first gap
between two adjacent second cathodes will be described
below by way of example with reference to FIGS. 4 to 7.

[0044] As shown in FIGS. 4, 6 and 7, the first gap 203 is
formed between two adjacent second cathodes 52 in the
second display area 222 of the organic light-emitting display
panel, and the structure of the first gap 203 includes one or
more of grid, elongated rectangle, a zigzag line, and a
polygonal line.

[0045] Exemplarily, as shown in FIG. 4, the first gap 203
has a grid shape, and the grid-shaped first gap 203 extends
to the photosensitive module setting area 210 and the bezel
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area 230. The block-shaped second cathode 52 is in the
opening of the grid-shaped first gap 203. The block-shaped
second cathode 52 is shared by the organic light-emitting
units in one organic light-emitting unit group 202. In an
exemplary embodiment, the number of organic light-emit-
ting units in the organic light-emitting unit group 202 is
independent of the configuration of the pixel unit. For
example, the pixel unit may include a red light-emitting unit,
a green light-emitting unit, and a blue light-emitting unit, or
the pixel unit may include Sub Pixel Rendering light-
emitting units. In another exemplary embodiment, the num-
ber of organic light-emitting units in the organic light-
emitting unit group 202 may be determined according to the
number of organic light-emitting units in one pixel unit. For
example, one pixel unit of the organic light-emitting display
panel may include three organic light-emitting units. The
three organic light-emitting units may be, for example, a red
organic light-emitting unit, a green organic light-emitting
unit, and a blue organic light-emitting unit. In the configu-
ration where the organic light-emitting unit group 202
includes the red organic light-emitting unit, the green
organic light-emitting unit, and the blue organic light-
emitting unit, the second cathode 52 shared by the organic
light-emitting units in the organic light-emitting unit group
202 should cover the light-emitting layer 41 of the red
organic light-emitting unit, the light-emitting layer 42 of the
green organic light-emitting unit, and the light-emitting
layer 43 of the blue organic light-emitting unit, so that the
second cathode 52 provides a cathode signal to the red
organic light-emitting unit, the green organic light-emitting
unit, and the blue organic light-emitting unit.

[0046] It should be noted that the organic light-emitting
unit group 202 may include at least one organic light-
emitting unit, that is, the organic light-emitting unit group
202 may include one or more organic light-emitting units.
When the number of organic light-emitting units included in
the organic light-emitting unit group corresponds to the
number of organic light-emitting units included in the pixel
unit, the number of organic light-emitting units in the
organic light-emitting unit group may be determined accord-
ing to the number of organic light-emitting units in one pixel
unit, and the structure of the organic light-emitting unit
group is determined according to the structure of the pixel
unit. For example, the number of organic light-emitting units
in the organic light-emitting unit group is equal to the
number of organic light-emitting units in one pixel unit and
the organic light-emitting unit group has a same structure as
the pixel unit. Exemplarily, as shown in FIG. 5, the number
of organic light-emitting units in the organic light-emitting
unit group is equal to the number of organic light-emitting
units in two pixel units. The number of the organic light-
emitting units in the organic light-emitting unit and the
number of the pixel units corresponding to the organic
light-emitting unit group are not particularly limited in the
embodiments of the present disclosure.

[0047] In an exemplary embodiment, as shown in FIG. 6,
the first gap 203 is in an elongated rectangular shape, and the
photosensitive module setting area 210 and the bezel area
230 are communicated by the elongated rectangular first gap
203. The elongated rectangular second cathode 52 is
arranged in the opening between the elongated rectangular
first gaps 203. The elongated rectangular second cathode 52
is shared by the organic light-emitting units in one organic
light-emitting unit group 202. The organic light-emitting
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unit group 202 may include one or more organic light-
emitting units in the X direction. Accordingly, in the X
direction, the second cathode 52 covers the light-emitting
layers 40 of one or more organic light-emitting units. As
shown in FIG. 6, the organic light-emitting units are
arranged in columns, and the second cathode 52 may cover
the light-emitting layer 40 of one or more columns of
organic light-emitting units. Fach second cathode 52 is
configured to provide a cathode signal to all the organic
light-emitting units in the organic light-emitting unit group
202 corresponding to the second cathode 52.

[0048] In another exemplary embodiment, as shown in
FIG. 7, the first gap 203 has a zigzag shape, and the
photosensitive module setting area 210 and the bezel area
230 are communicated by the zigzag-shaped first gap 203.
The zigzag-shaped second cathode 52 is arranged in the
opening between the zigzag-shaped first gap 203. The zig-
zag-shaped second cathode 52 is shared by the organic
light-emitting units in one organic light-emitting unit group
202. The second cathode 52 is configured to provide a
cathode signal to all the organic light-emitting units in the
organic light-emitting unit group 202. The zigzag-shaped
second cathode 52 has corners, which reduce the clarity of
diffraction fringes when the organic light-emitting units emit
light, thereby improving the display uniformity of the
organic light-emitting display panel.

[0049] It should be noted that, in the embodiment of the
present disclosure, the first gaps in the second display area
of the organic light-emitting display panel may have the
same structure or have different structures. Accordingly, the
second cathodes may have the same structure and shape or
different structures and shapes. For example, the first gaps
may include the elongated rectangular first gap and the
zigzag-shaped first gap. The technical principle is similar to
the structures shown in FIGS. 4 to 7, and the technical
principle is not described again.

[0050] The light-emitting principle of the organic light-
emitting display panel is as follows. When the anode of the
organic light-emitting unit receives a positive -supply-volt-
age signal and the cathode of the organic light-emitting unit
receives a negative-supply-voltage signal, holes are injected
into the light-emitting layer from the anode and electrons are
injected into the light-emitting layer from the cathode, and
the recombination of the holes and electrons in the light-
emitting layer can achieve light emission. The negative-
supply-voltage signal is transmitted to the cathode of the
organic light-emitting unit through the negative-supply-
voltage signal transmission line.

[0051] In an exemplary embodiment, the organic light-
emitting display panel further includes a negative-supply-
voltage signal transmission line, and the negative-supply-
voltage signal transmission line is located in the bezel area.
The second display area of the organic light-emitting display
panel further comprises a conductive connection portion
which is electrically connected with the negative-supply-
voltage signal transmission line and the second cathodes in
the second display area of the organic light-emitting display
panel.

[0052] In an exemplary embodiment, as shown in FIG. 4,
the negative-supply-voltage signal transmission line 70 of
the organic light-emitting display panel is located in the
bezel area 230, and the negative-supply-voltage signal trans-
mission line 70 can provide a negative-supply-voltage signal
to the cathode of the organic light-emitting unit of the
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organic light-emitting display panel, so that the organic
light-emitting unit can normally emit light for display. The
organic light-emitting units of the organic light-emitting unit
group 202 in the second display area 222 share the second
cathode 52. The second cathode 52 may be a block shape.
The block-shaped second cathode 52 is electrically con-
nected to the negative-supply-voltage signal transmission
line in the bezel area 230 via a conductive connection
portion (not shown) provided in the second display area 222.
The conductive connection portion may be arranged in an
additional layer, and the conductive connection portion
needs to have a higher light transmittance. Alternatively, the
conductive connection portion may be disposed at the same
layer as other conductive connection lines of the organic
light-emitting display panel.

[0053] Alternatively, the conductive connection portion,
by which the negative-supply-voltage signal transmission
line and the second cathode are electrically connected, may
be disposed in the same layer as the anode of the organic
light-emitting unit in the organic light-emitting display
panel.

[0054] Because the anode of the organic light-emitting
unit has a high light transmittance, the problem of light
transmittance does not need to be considered when the
anode is arranged in the photosensitive module setting area.
Therefore, in the process of forming the anode of the organic
light-emitting unit, the conductive connection portion and
the anode may be formed by the same procedure and made
of the same material, which achieves the electrical connec-
tion between the second cathode and the negative-supply-
voltage signal transmission line, simplifies the manufactur-
ing process of the display panel, improves the production
efficiency, and reduces the production cost.

[0055] Alternatively, the conductive connection portion is
electrically connected to the second cathode through a first
via, and the first via is located outside the light-emitting area
of the organic light-emitting unit.

[0056] In an exemplary embodiment, with reference to
FIG. 8 and F1G. 9. the conductive connection portion 21 and
the anode 20 of the organic light-emitting unit 201 may be
disposed in the same layer. Accordingly, the pixel defining
layer 30 and other functional films (not shown) may be
disposed between the second cathode 52 and the conductive
connection portion 21, and the functional films may include,
for example, carrier functional layers. The second cathode
52 is electrically connected to the conductive connection
portion 21 through the first via, and accordingly the second
cathode 52 is electrically connected to the negative-supply-
voltage signal transmission line in the bezel area through the
conductive connection portion 21, so that the negative-
supply-voltage signal transmitted by the negative-supply-
voltage signal transmission line is transmitted to the second
cathode 52 through the conductive connection portion 21.

[0057] Since the light emission of the organic light-emit-
ting unit 201 is implemented through the recombination of
carriers injected into the light-emitting layer, the light-
emitting area of the organic light-emitting unit 201 is
considered to be the area where the light-emitting layer 20
of the organic light-emitting unit 201 is located. In order not
to affect the display and light emission of the light-emitting
area of the organic light-emitting unit 201, the first via H1
should be disposed outside the light-emitting area of the
organic light-emitting unit 201.
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[0058] In addition, if the second cathode of the second
display area of the light-emitting display panel is close to the
bezel area, the second cathode can be directly and electri-
cally connected with the negative-supply-voltage signal
transmission line in the bezel area so as to obtain a negative-
supply-voltage signal. The negative-supply-voltage signal
transmission line and the second cathode may be arranged in
different layers or in the same layer.

[0059] When the negative-supply-voltage signal transmis-
sion line and the second cathode are arranged in different
layers, the negative-supply-voltage signal transmission line
in the bezel area of the organic light-emitting display panel
is electrically connected to the second cathode through the
third via.

[0060] In an exemplary embodiment, as shown in FIG. 6
and FIG. 7, the shape of the second cathode 52 is an
elongated rectangle and/or a zigzag line, and the elongated
rectangular and/or zigzag second cathode 52 may extend
into the bezel area 230, and thus may be electrically con-
nected to the negative-supply-voltage signal transmission
line in the bezel area 230 through the third via.

[0061] In an exemplary embodiment, with reference to
FIG. 6 and FIG. 10, when the negative-supply-voltage signal
transmission line 70 and the anode of the organic light-
emitting unit 201 are disposed in the same layer, the second
cathode 52 may extend into the bezel area and be electrically
connected to the negative-supply-voltage signal transmis-
sion line 70 in the bezel area 230 through the third via H3,
so that the negative-supply-voltage signal transmission line
70 can provide a negative-supply-voltage signal to the
organic light-emitting units 201 sharing the second cathode
52.

[0062] According to the organic light-emitting display
panel, the organic light-emitting units of the same organic
light-emitting unit group in the second display area share the
second cathode, two adjacent second cathodes are separated
by the first gap, and the first gap is communicated with the
bezel area and the photosensitive module setting area.
Therefore the organic light-emitting display panel has a high
screen-to-body ratio. Moreover, since the second cathodes
are separated by the first gap, the electrostatic charges
generated in the mask transport and evaporation process can
be gathered into the second cathodes with smaller areas due
to the point discharge effect. Therefore, the influence of
electrostatic charges on the first cathode with a larger area is
reduced, and the display effect of the organic light-emitting
display panel is improved. In addition, only one mask is
adopted in the forming process of the cathode layer of the
organic light-emitting display panel, so that the production
cost of the organic light-emitting display panel is reduced,
the production yield of the organic light-emitting display
panel is improved, and the display effect of the organic
light-emitting display panel is improved.

[0063] An embodiment of the present disclosure provides
a mask which is used for forming the cathode layer of the
organic light-emitting display panel provided by the
embodiment of the present disclosure. The organic light-
emitting display panel includes a photosensitive module
setting area 210, a display area 220 surrounding the photo-
sensitive module setting area 210, and a bezel area 230
surrounding the display area 220. Correspondingly, the mask
includes: a bezel shield part, a photosensitive-module shield
part and a connecting structure. In one or more embodi-
ments, the mask is made from metal such as Cr. The mask
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includes a hollowed area surrounded by the bezel shield part.
The photosensitive-module shield part and the connecting
structure are in the hollowed area, and the photosensitive-
module shield part is connected to the bezel shield part
through the connecting structure. The connecting structure
includes at least one opening for cathode evaporation.

[0064] In an exemplary example. with reference to FIG. 3
and FIG. 4, in the evaporation process for forming the
cathode layer of the organic light-emitting display panel by
using the mask provided by the embodiment of the present
disclosure, the bezel shield part of the mask correspondingly
shields the bezel area 230 of the organic light-emitting
display panel 200, and the photosensitive-module shield part
of the mask correspondingly shields the photosensitive
module setting area 210 of the organic light-emitting display
panel 200. The connecting structure of the mask correspond-
ingly shields the second display area 222 of the display area
220 of the organic light-emitting display panel 200. For
example, the connecting structure may correspondingly
shield the gap 203 between two adjacent second cathodes 52
in the second display area 222 of the organic light-emitting
display panel 200. Cathode material is evaporated in the
areas of the organic light-emitting display panel 200
exposed by the hollowed parts of the mask. In the organic
light-emitting display panel 200 formed with the above
mask, all the organic light-emitting display units in the first
display area 221 share the first cathode, and the organic
light-emitting units, shielded by the same cathode evapora-
tion opening of the connecting structure, in the second
display area 222 of the organic light-emitting display panel
200 share the second cathode.

[0065] On one hand, in the formation of the cathode 50 of
the organic light-emitting display panel 200, the cathode 50
is not formed in the photosensitive module setting area 210,
the light transmittance of the photosensitive module setting
area 210 is not affected, and the organic light-emitting
display panel has a high screen-to-body ratio. On the other
hand, the formed cathode 50 includes the first cathode 51
and the second cathodes 52, and adjacent second cathodes
52 are separated by the first gap. The first cathode 51 is
separated from the second cathode 52 by the second gap.
Therefore, electrostatic charges generated during the evapo-
ration process are accumulated, due to the point discharge
effect, into the second cathodes 52 having a narrower width
W. Since the second cathode 52 has smaller sizes, the
electrostatic charges in second cathode are easily discharged
through a electrostatic charge discharge path, thereby reduc-
ing the influence of electrostatic charges on the cathode 50
and improving the display effect of the display panel 200.
Moreover, only one mask is used in the forming process of
the cathode 50, so the number of the mask can be reduced,
and the cost of the mask can be reduced. Furthermore, since
only one mask is used, mask alignment is not needed, the
problem of low evaporation yield caused by low alignment
precision does not exist, so that the product yield of the
display panel is improved, and the cost of the display panel
is reduced.

[0066] It should be noted that the connecting structure of
the mask may include one or more cathode evaporation
openings, and the second cathode of the organic light-
emitting display panel is formed in the area exposed by the
cathode evaporation opening in the evaporation, and the
second cathode may be shared by one or more organic
light-emitting units. The following description will be made
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by taking an example in which the mask includes a plurality
of cathode evaporation openings.

[0067] FIG. 11 is a schematic diagram of a mask according
to an embodiment of the present disclosure. As shown in
FIG. 11, the connecting structure 320 of the mask 300 is in
a mesh structure, that is, the cathode evaporation openings
are arranged in an array. Accordingly, the connecting struc-
ture 320 of the mask 300 has a plurality of cathode evapo-
ration openings 321, and the cathode evaporation openings
321 are used for evaporation of the second cathodes of the
organic light-emitting display panel provided by the
embodiment of the present disclosure. The second cathode
of the organic light-emitting display panel formed by evapo-
ration is block-shaped.

[0068] FIG. 12 is a schematic diagram of a mask accord-
ing to another embodiment of the present disclosure. As
shown in FIG. 12, the cathode evaporation opening 321 of
the connecting structure 320 of the mask 300 is in the
elongated rectangular shape. Thus, when the mask 300 is
used in the evaporation of the cathode of the organic
light-emitting display panel, the second cathode of the
organic light-emitting display panel is in the elongated
rectangular shape.

[0069] FIG. 13 is a schematic diagram of a mask accord-
ing to yet another embodiment of the present disclosure. As
shown in FIG. 13, the cathode evaporation opening 321 of
the connection portion 320 in the mask 300 is in the zigzag
shape. Thus, when the mask 300 is used in the evaporation
process of the cathode of the organic light-emitting display
panel, the second cathode of the organic light-emitting
display panel is in the zigzag shape. The zigzag-shaped
cathode can reduce the diffraction fringes generated by
display and light-emitting in the second display area when
the organic light-emitting display panel displays images,
thereby improving the display uniformity of the organic
light-emitting display panel.

[0070] An embodiment of the present disclosure further
provides a method for manufacturing an organic light-
emitting display panel, that is, the method can be used for
forming the organic light-emitting display panel provided by
the foregoing embodiment, so that the manufacturing
method also has the beneficial effects of the organic light-
emitting display panel, which can be understood by referring
to the above explanation of the organic light-emitting dis-
play panel and will not be described again hereinafter.
[0071] An embodiment of the present disclosure further
provides a method for manufacturing an organic light-
emitting display panel. The manufacturing method is per-
formed by using the mask provided by the embodiment of
the present disclosure. The method includes: forming the
cathode layer of the organic light-emitting display panel
provided by the present disclosure through evaporation by
utilizing the mask provided by the present disclosure.
[0072] Herein, with reference to FIG. 2 and FIG. 3, the
organic light-emitting display panel 200 includes a plurality
of organic light-emitting units 201. The organic light-emit-
ting display panel 200 includes a photosensitive module
setting area 210, a display area 220 surrounding the photo-
sensitive module setting area 210, and a bezel area 230
surrounding the display area 220. The display area 220
includes a first display area 221 and a second display area
222. The plurality of organic light-emitting units 201 include
organic light-emitting units 201 in the first display area 221
and organic light-emitting units 201 in the second display
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area 222. All the organic light-emitting units in the first
display area 221 share the first cathode 51. The organic
light-emitting units 201 in the second display area 222
include at least one organic light-emitting unit group 202,
and each organic light-emitting unit group 202 includes at
least one organic light-emitting unit 201. The at least one
organic light-emitting units 201 in the same organic light-
emitting unit group 202 shares one second cathode 52.
Adjacent second cathodes 52 are separated by the first gap
203. The first cathode 51 is separated from the second
cathodes 52 by the second gap 204. The gap is communi-
cated with the photosensitive module setting area 210.
[0073] In the evaporation for the cathode layer, the pho-
tosensitive-module shield part of the mask shields the pho-
tosensitive module setting area 210, the connecting structure
shields the second display area 222, and the cathode evapo-
ration opening of the connecting structure is used for expos-
ing the area where the second cathode 52 is formed. The
hollowed area between the bezel shield part and the photo-
sensitive-module shield part and the hollowed area between
the bezel shield part and the connecting structure are used
for exposing the area where forming the first cathode 51 is
formed.

[0074] The mask provided by the embodiment of the
present disclosure can be used for forming the cathode 50 of
the organic light-emitting display panel 200. The cathode 50
is not formed in the photosensitive module setting area 210,
so the light transmittance of the photosensitive module
setting area 210 is not influenced, and the organic light-
emitting display panel has a higher screen-to-body ratio.
Moreover, adjacent second cathodes are spaced apart by the
first gap, so that electrostatic charges generated in the mask
transport and evaporation process can be gathered into the
second cathode with smaller area due to the point discharge
effect, the influence of the electrostatic charges on the first
cathode with larger area is reduced, and the display effect of
the organic light-emitting display panel is improved. In
addition, only one mask is used in the evaporation process
of the cathode 50 of the organic light-emitting display panel,
the number of mask can be reduced, the number of evapo-
ration procedures is reduced, and the requirement on align-
ment precision is reduced, so that the cost of the mask is
reduced, the product yield of the organic light-emitting
display panel is improved, and the cost of the organic
light-emitting display panel is reduced.

[0075] The embodiment of the present disclosure also
provides a display device, which includes the organic light-
emitting display panel provided by the embodiment of the
present disclosure, so that the display device also has the
beneficial effects of the organic light-emitting display panel
provided by the embodiment of the present disclosure,
which can be understood by referring to the above descrip-
tion and will not described in detail below.

[0076] FIG. 14 is a schematic diagram of a display device
according to the embodiment of the present disclosure. As
shown in FIG. 14, the display device 400 includes an organic
light-emitting display panel 200, and may further include a
photosensitive module 410 disposed in a photosensitive
module setting area of the organic light-emitting display
panel 200. The photosensitive module 410 includes one or
more of: a camera, a optical sensor, an ultrasonic distance
sensor, and a pendant.

[0077] Exemplarily, the display device 400 is a mobile
phone or a tablet. In an exemplary embodiment, the photo-
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sensitive module 410 is a camera, the photosensitive module
setting area is an area where a front camera of the mobile
phone or the tablet is located. The front camera receives the
incident light through the photosensitive module setting area
to collect external images. In another exemplary embodi-
ment, the photosensitive module 410 is a optical sensor, the
optical sensor may be configured to sense external light for
adjusting the brightness of the display device 400, or used
for fingerprint recognition. The optical sensor also receives
external light through the photosensitive module setting
area.

[0078] In one or more embodiments, the organic light-
emitting display panel 200 in the photosensitive module
setting area may be completely removed, that is, a hole
running through the organic light-emitting display panel 200
is formed, and the photosensitive module 410 is disposed in
the hole, that is, a display device 400 having a hole is
formed. Alternatively, the organic light-emitting display
panel 200 in the photosensitive module setting area may be
partially reserved, and the reserved part should meet the
light transmittance requirement of the photosensitive mod-
ule 410. In this case, the photosensitive module 410 is placed
on the back surface of the organic light-emitting display
panel 200, the back surface is opposite to the light-emitting
surface of the organic light-emitting display panel 200, that
is, the display device 400 with the pseudo-hole is formed.
[0079] Exemplarily, the display device 400 may be a
mobile phone, a tablet computer, a smart wearable device
and other display devices known to those skilled in the art,
which is not limited in the embodiments of the present
disclosure.

[0080] It is to be noted that the above are merely exem-
plary embodiments of the present disclosure and the tech-
nical principles used therein. It will be understood by those
skilled in the art that the present disclosure is not limited to
the specific embodiments described herein. Those skilled in
the art can make various apparent modifications, adaptations
and substitutions without departing from the scope of the
present disclosure. Therefore, while the present disclosure
has been described in detail through the above-mentioned
embodiments, the present disclosure is not limited to the
above-mentioned embodiments and may include more other
equivalent embodiments without departing from the concept
of the present disclosure.

What is claimed is:

1. An organic light-emitting display panel, comprising:

a photosensitive module setting area,

a display area surrounding the photosensitive module
setting area;

a bezel area surrounding the display area; and

a plurality of organic light-emitting units;

wherein the display area comprises a first display area and
a second display area, wherein the plurality of organic
light-emitting units comprises first organic light-emit-
ting units in the first display area and second organic
light-emitting units in the second display area;

wherein the first organic light-emitting units share a first
cathode;

wherein the second organic light-emitting units comprise
at least one organic light-emitting unit group, each
comprising at least one organic light-emitting unit
sharing a second cathode, wherein two adjacent second
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cathodes are spaced apart by a first gap, wherein the
first gap extends to the bezel area and the photosensi-
tive module setting area.

2. The organic light-emitting display panel of claim 1,
wherein a shape of the first gap comprises at least one of: a
grid, an elongated rectangle, or a zigzag line.

3. The organic light-emitting display panel of claim 1,
further comprising: a negative-supply-voltage signal trans-
mission line located in the bezel area,

wherein the second display area further comprises a

conductive connection portion, wherein the conductive
connecting portion is electrically connected to the
negative-supply-voltage signal transmission line and
the second cathode.

4. The organic light-emitting display panel of claim 3,
wherein each of the plurality of organic light-emitting units
comprises an anode, and the conductive connecting portion
and the anode are disposed in a same layer.

5. The organic light-emitting display panel of claim 3,
wherein the conductive connecting portion is electrically
connected to the second cathode through a first via, and
wherein the first via is located outside a light-emitting zone
of each of the plurality of organic light-emitting units.

6. The organic light-emitting display panel of claim 1,
further comprising: a negative-supply-voltage signal trans-
mission line located in the bezel area, wherein the second
cathode is electrically connected to the negative-supply-
voltage signal transmission line through a third via.

7. A mask for forming a cathode of an organic light-
emitting display panel, wherein the organic light-emitting
display panel comprises a photosensitive module setting
area, a display area surrounding the photosensitive module
setting area and a bezel area surrounding the display area;
and

wherein the mask comprises: a bezel shield part, a pho-

tosensitive-module shield part, and a connecting struc-
ture, wherein the connecting structure is configured to
connect the photosensitive-module shield part to a side
of the bezel shield part; and wherein the connecting
structure comprises at least one opening for cathode
evaporation.

8. The mask of claim 7, wherein the connecting structure
is in a mesh structure.

9. The mask of claim 7, wherein each of the at least one
opening is in an elongated rectangle shape.

10. The mask of claim 7, wherein each of the at least one
opening is in a zigzag shape.
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11. A manufacturing method of an organic light-emitting
display panel, comprising:

forming a cathode layer of the organic light-emitting
display panel through evaporation by using a mask,
wherein the organic light-emitting display panel com-
prises a photosensitive module setting area, a display
area surrounding the photosensitive module setting
area, a bezel area surrounding the display area, and a
plurality of organic light-emitting units;

wherein the mask comprises: a bezel shield part, a pho-
tosensitive-module shield part and a connecting struc-
ture, wherein the connecting structure is configured to
connect the photosensitive-module shield part to a side
of the bezel shield part; and the connecting structure
comprises at least one opening for cathode evaporation;

wherein the display area comprises a first display area and
a second display area wherein the plurality of organic
light-emitting units comprises first organic light-emit-
ting units in the first display area and second organic
light-emitting units in the second display area;

wherein the first organic light-emitting units share a first
cathode, and the second organic light-emitting units
comprise at least one organic light-emitting unit group,
each comprising at least one organic light-emitting unit
sharing a second cathode, wherein two adjacent second
cathodes are spaced apart by a first gap, and wherein
the first gap extends to the photosensitive module
setting area; and

wherein during the evaporation to form the cathode layer,
the photosensitive-module shield part forms the pho-
tosensitive module setting area, the connecting struc-
ture forms the second display area, and the second
cathode is formed by the opening of the connecting
structure, and the first cathode is formed by an opening
between the bezel shield part and the photosensitive-
module shield part, in an area exposed by an opening
between the bezel shield part and the connecting struc-
ture.

12. The manufacturing method of claim 11, wherein the
connecting structure is in a mesh structure.

13. The manufacturing method of claim 11, wherein each
of the at least one opening is in an elongated rectangle shape.

14. The manufacturing method of claim 11, wherein each
of the at least one opening is in a zigzag shape.
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