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Provide a substrate including a display region and a step region /\.,/
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Provide data fan-out lines /\/
% 5103

Provide a power supply line and a power supply fan-out hine, where /\//
the power supply line is located in & power supply line region

!

Provide bonding terminals in a bonding region, where the data fan-out 5104
lines are utilized to connect the display region and the bonding region, /\/
and the power supply fan-out line is utilized to connect the power
supply line region and the bonding region

$ $105
Provide a sealant in an encapsulating region, where the encapsulating /\//
region and the power supply line region are arranged between the
bonding region and the display region
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where a projection of the sealant on the substrate covers a projection of the
encapsulating region on the substrate, and the multiple second holes are
located in a region of the metal gasket layer overlapping with the sealant
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ELECTRONIC DEVICE, DISPLAY PANEL
AND METHOD FOR MANUFACTURING
DISPLAY PANEL

CROSS REFERENCE OF RELATED
APPLICATION

[0001] The present application claims priority to Chinese
Patent Application No. 201810455044.1, titled “ELEC-
TRONIC DEVICE, DISPLAY PANEL AND METHOD
FOR MANUFACTURING DISPLAY PANEL”, filed on
May 14, 2018 with the state intellectual property office of
People’s Republic of China, which is incorporated herein by
reference in its entirety.

FIELD

[0002] The present disclosure relates to the technical field
of display, and in particular to an electronic device, a display
panel, and a method for manufacturing the display panel.

BACKGROUND

[0003] With the development of display technologies,
display panels have been widely used. An organic light
emitting diode (OLED) display panel has advantages of a
fast response speed, brilliant colors, and a light and thin
structure, which gains more and more attentions in the
industry.

[0004] In the conventional technology, data fan-out lines,
a power supply line, and a power supply fan-out line for
connecting the power supply line and a bonding region are
generally arranged at a lower step of the OLED display
panel. When encapsulating the power supply fan-out line, it
is required to form holes to release a stress generated by a
sealant provided at the power supply fan-out line during the
encapsulating process. However, a common overlapping
region of the data fan-out line and the power supply fan-out
line fan-out line with the encapsulating region may be
formed, which easily results in the encapsulating failure of
the sealant and an easily broken data fan-out line, and thus
reduces the reliability of the display panel.

SUMMARY

[0005] In order to solve the above technical problems,
there are provided an electronic device, a display panel, and
a method for manufacturing a display panel in the present
disclosure, to reduce encapsulating failure of a sealant due
to a common overlapping region of a data fan-out line and
a power supply fan-out line with an encapsulating region,
and improve reliability of the display panel.

[0006] The following technical solutions are provided
according to embodiments of the present disclosure, to solve
the above technical problems.

[0007] A display panel is provided, which includes a
substrate. The substrate includes a to display region and a
step region. The step region includes: a bonding region; and
an encapsulating region and a power supply line region that
are sequentially arranged between the bonding region and
the display region. The step region further includes: data
fan-out lines connecting the display region and the bonding
region; and a power supply fan-out line connecting the
power supply line region and the bonding region. An ortho-
graphic projection of an overlapping region between the
power supply fan-out line and the encapsulating region on
the substrate is non-overlapping with an orthographic pro-
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jection of an overlapping region between each of the data
fan-out lines and the encapsulating region on the substrate.
[0008] An electronic device is provided, which includes at
least one display panel described above.

[0009] A method for manufacturing a display panel is
provided. The method includes: providing a substrate
including a display region and a step region; and in the step
region, providing data fan-out lines; providing a power
supply line and a power supply fan-out line, where the
power supply line is located in a power supply line region;
providing bonding terminals in a bonding region, where the
data fan-out lines connect the display region and the bonding
region, and the power supply fan-out line connects the
power supply line region and the bonding region; and
providing a sealant in an encapsulating region, where the
encapsulating region and the power supply line region are
arranged between the bonding region and the display region.
An orthographic projection of an overlapping region
between the power supply fan-out line and the encapsulating
region on the substrate is non-overlapping with an ortho-
graphic projection of an overlapping region between each of
the data fan-out lines and the encapsulating region on the
substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] In order to more clearly illustrate embodiments of
the present disclosure, the drawings to be used in the
description of the embodiments are briefly described here-
inafter. It is apparent that, the drawings in the following
description show only some embodiments of the present
disclosure.

[0011] FIG. 1 is a schematic top view of a display panel
according to an embodiment of the present disclosure:
[0012] FIG. 2 is a schematic top view of a display panel
according to another embodiment of the present disclosure;
[0013] FIG. 3 is a schematic structural diagram of a pixel
circuit according to an embodiment of the present disclo-
sure;

[0014] FIG. 4 is a schematic sectional view taken along a
line AA' in FIG. 1:

[0015] FIG. 5 is a schematic top view of a display panel
according to another embodiment of the present disclosure;
[0016] FIG. 6a is a schematic diagram showing an
arrangement of data fan-out lines according to an embodi-
ment of the present disclosure;

[0017] FIG. 6b is a schematic sectional view taken along
a line BB' in FIG. 6a;

[0018] FIG. 7 is a schematic top view of a display panel
according to another embodiment of the present disclosure;
[0019] FIG. 8 is a schematic sectional view taken along a
line CC' in FIG. 7:

[0020] FIG. 9 is a schematic sectional view of a display
pixel according to an embodiment of the present disclosure:
[0021] FIG. 10 is a schematic diagram showing an appear-
ance of an electronic device according to an embodiment of
the present disclosure;

[0022] FIG. 11 is a schematic flowchart of a method for
manufacturing a display panel according to an embodiment
of the present disclosure:

[0023] FIGS. 12 to 13 are diagrams showing a manufac-
turing flow of a display panel according to an embodiment
of the present disclosure; and
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[0024] FIG. 14 is a schematic flowchart of a method for
manufacturing a display panel according to another embodi-
ment of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0025] Embodiments of the present disclosure are
described below in conjunction with drawings. It is apparent
that embodiments described below are only some embodi-
ments of the present disclosure, rather than all of the
embodiments.

[0026] A display panel is provided according to an
embodiment of the present disclosure. As shown in FIG. 1,
which is a schematic partial top view of the display panel,
the display panel includes a substrate 100.

[0027] The substrate 100 includes a display region 110 and
a step region 120. The step region 120 includes a bonding
region 122, and an encapsulating region 121 and a power
supply line region 123 that are sequentially arranged
between the bonding region 122 and the display region 110.
[0028] The step region 120 further includes: data fan-out
lines 200 for connecting the display region 110 and the
bonding region 122; and a power supply fan-out line 500 for
connecting the power supply line region 123 and the bond-
ing region 122.

[0029] An orthographic projection of an overlapping
region between the power supply fan-out line 500 and the
encapsulating region 121 on the substrate 100 is non-
overlapping with an orthographic projection of an overlap-
ping region between each of the data fan-out lines 200 and
the encapsulating region 121 on the substrate 100.

[0030] In the embodiment shown in FIG. 1, the bonding
region 122 is utilized to bond a chip or a flexible printed
circuit (FPC) of the display panel. In a case that a chip on
flexor chip on film (COF) technology is adopted to perform
bonding in the display panel, the bonding region 122 is
utilized to bond the FPC. In a case that a chip on glass
(COG) technology is adopted to perform bonding in the
display panel, the bonding region 122 is utilized to bond the
chip.

[0031] Referring to FIG. 1, since the orthographic projec-
tion of the overlapping region between the power supply
fan-out line 500 and the encapsulating region 121 on the
substrate 100 is non-overlapping with the orthographic
projection of the overlapping region between the data fan-
out line 200 and the encapsulating region 121 on the
substrate 100, the problem of the encapsulating failure of the
sealant and the easily broken data fan-out line due to a
common overlapping region of the data fan-out line 200 and
the power supply fan-out line 500 with the encapsulating
region can be avoided, improving the reliability of the
display panel.

[0032] In order to illustrate the structure of the display
region of the display panel in more details, the display
region of the display panel is further described in an embodi-
ment of the present disclosure. Reference is made to FIG. 2,
which is a schematic top view of the to display panel. In the
embodiment shown in FIG. 2, the display region of the
display panel is provided with a pixel circuit. The pixel
circuit includes multiple gate lines 112, multiple data lines
111, and multiple thin film transistors. The multiple gate
lines 112 are arranged in a first direction and extended in a
second direction above a surface of the substrate. The
multiple data lines 111 are arranged in the second direction
and extended in the first direction above the surface of the
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substrate. The multiple thin film transistors are arranged in
regions defined by the gate lines 112 and the data lines 111.
The first direction intersects with the second direction. A
drain electrode of at least one thin film transistor in each
defined region is electrically connected to an anode of a
display pixel 116 in the display region.

[0033] Further, a data driving circuit 113, a first gate
driving circuit 114 and a second gate driving circuit 115 are
shown in FIG. 2. The pixel circuit receives a data signal from
the data driving circuit 113 via the multiple data lines 111,
and receives a scanning signal from the first gate driving
circuit 114 and the second gate driving circuit 115 via the
multiple gate lines 112. The display pixel 116 is arranged at
an intersection between the data line 111 and the gate line
112 to emit light in response to the data signal and the
scanning signal. The data driving circuit 113 shown in FIG.
2 is generally arranged in a chip that is bonded in the
bonding region.

[0034] In this embodiment, still referring to FIG. 1, the
power supply line region 123 includes a power supply line
300. The data lines 111 are arranged in the same layer as the
power supply line 300.

[0035] Normally, multiple layers of metal are utilized in
the manufacturing process of the display panel, generally
including an M1 metal layer, an MC metal layer, an M2
metal layer, and an RE metal layer. The M1 metal layer is
closest to the substrate, and the MC metal layer, the M2
metal layer and the RE metal layer are sequentially arranged
on a side of the M1 metal layer away from the substrate. The
data lines in the display region are usually formed in the M2
metal layer with a low resistance, so as to reduce resistances
of the data lines. In this embodiment, the power supply line
300 is arranged in the same layer as the data lines, i.e., the
M2 metal layer with a low resistance, so as to avoid that an
excessive voltage drop is generated due to large resistances
of'the power supply line 300 during the process of the power
supply line 300 transmitting an operation power to the pixel
circuit.

[0036] Still referring to FIG. 1, the power supply line 300,
the power supply fan-out line 500, and the data fan-out lines
200 in the step region are described below in detail.
[0037] The power supply line 300 includes a first power
line 310 and a second power line 320.

[0038] The first power line 310 and the second power line
320 are arranged in parallel, and the second power line 320
is located on a side of the first power line 310 away from the
display region 110.

[0039] The first power line 310 is electrically connected to
the anode of the display pixel via a thin film transistor of the
pixel circuit.

[0040] The second power line 320 is electrically con-
nected to a cathode of the display pixel.

[0041] Reference is made to FIG. 3, which is a schematic
structural diagram of a pixel circuit.

[0042] In an initialization period, a light emission control
line EMIT is inputted with a high level, a first scan line
SCANT1 is inputted with a low level, and second scan lines
SCAN2 are inputted with high levels. In this case, a fifth
transistor M5 is turned on, and a voltage VREF is transmit-
ted to a node N1 via the fifth transistor M5, so that both a
potential of a gate of a third transistor M3 and a potential of
one end of a storage capacitor Cst are equal to VREF, which
is less than a voltage VDATA.
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[0043] In a data writing period, the light emission control
line EMIT is inputted with a high level, the first scan line
SCANT1 is inputted with a high level, and the second scan
lines SCAN2 are inputted with low levels. In this case, a
second transistor M2, the third transistor M3, and a fourth
transistor M4 are turned on, and VDATA is transmitted to the
gate of the third transistor M3. When the gate potential of the
M3 reaches a voltage VDATA-Vth, the M3 is turned off, and
a threshold acquisition process is completed, where Vth
indicates a threshold voltage of the M3.

[0044] In a light emission period, the light emission con-
trol line EMIT is inputted with a low level, and the first scan
line SCAN1 and the second scan lines SCAN2 are inputted
with high levels. In this case, the second transistor M2, the
fourth transistor M4 and a seventh transistor M7 are turned
off, and a first transistor M and a sixth transistor M6 are
turned on to drive the third transistor M3 to be turned on. In
this way, the current is supplied to a light emitting diode OD,
i.e., a sub-pixel, to control the OD to emit light.

[0045] The first power line 310 transmits a PVDD signal,
and the second power line 320 transmits a PVEE signal, and
finally the pixel circuit supplies a current to control the
OLED device to emit light.

[0046] In an embodiment, still referring to FIG. 1, the
second power line 320 is divided into three second sub
power lines that are parallel to the first power line 310, and
there is a gap between adjacent second sub power lines.
[0047] The power supply fan-out line 500 includes one
second power fan-out line 520 and two first power fan-out
lines 510.

[0048] The second power fan-out line 520 is utilized to
connect the second power line 320 and the bonding region
122.

[0049] The first power fan-out line 510 is connected to the
bonding region 122 and the first power line 310 through the
gap between the adjacent second sub power lines.

[0050] The two first power fan-out lines 510 are respec-
tively arranged on two sides of the second power fan-out line
520.

[0051] Reference is made to FIG. 4, which is a schematic
sectional view taken along a line AA' in FIG. 1. As shown
in FIG. 4, the adjacent second sub power lines 321 are
electrically connected to each other via a metal intercon-
nection layer 600, and the second power line is electrically
connected to the cathode of the display pixel via the metal
interconnection layer 600.

[0052] The metal interconnection layer 600 is arranged in
the same layer as the anode of the display pixel.

[0053] Further, a first insulating layer IN1 between the
second sub power line 321 and the substrate 100, and a
second insulating layer IN2 between the metal interconnec-
tion layer 600 and the second sub power line 321 are shown
in the FIG. 4. The metal interconnection layer 600 is
electrically connected to the second sub power line 321
through via holes in the second insulating layer IN2.
[0054] The anode of the display pixel is generally formed
by patterning the RE metal layer mentioned above. In this
embodiment, the metal interconnection layer 600, via which
the adjacent second sub power lines 321 are electrically
connected to each other and the second power line is
electrically connected to the cathode of the display pixel, is
also formed in the RE metal layer, so that the metal
interconnection layer 600 and the anode of the display pixel
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are formed in a same patterning process, which simplifies
the manufacturing process of the display panel.

[0055] Reference is made to FIG. 5, which is a schematic
top view of the display panel. As shown in FIG. 5, in order
to provide a stress releasing passage for the sealant in the
encapsulating region during the encapsulating process, the
power supply fan-out line 500 further includes multiple first
through holes 530.

[0056] The multiple first through holes 530 are located in
a region of each of the first power fan-out lines 510
overlapping with the encapsulating region 121 and a region
of the second power fan-out line 520 overlapping with the
encapsulating region 121.

[0057] The first through holes 530 allows the sealant to
extend into the holes when being burned by the laser, so as
to release the stress, thereby avoiding the deformation of the
sealant due to the stress, and thus avoiding the encapsulating
failure.

[0058] In practical applications, with the increasing reso-
Iution of the display panel, the number of display pixels in
the display region increases, the number of data lines for
connecting the display pixels increases, and the number of
data fan-out lines for leading out the data lines increases. In
this case, a large number of data fan-out lines 200 are
concentrated in a specific region of the bonding region 122,
and a distance between adjacent data fan-out lines 200 is less
than a distance between adjacent data lines. Reference is
made to FIGS. 6a and 6b. FIG. 6a is a schematic diagram
showing an arrangement of the data fan-out lines 200, and
FIG. 654 is a schematic sectional view taken along a line BB'
in FIG. 6a. In one embodiment, as shown in FIGS. 6a and
6b, the data fan-out lines 200 include multiple first data
fan-out lines 201 and multiple second data fan-out lines 202.
[0059] The multiple first data fan-out lines 201 and the
multiple second data fan-out lines 202 are alternately
arranged.

[0060] The first data fan-out lines 201, the second data
fan-out lines 202, and the power supply line 300 are
arranged in different layers.

[0061] Further, an insulating layer IN3 between the M1
metal layer and the substrate 100, an insulating layer IN4
between the M1 metal layer and the MC metal layer, and an
insulating layer IN5 between the MC metal layer and the M2
metal layer are shown in FIG. 65. The three insulating layers
form the first insulating layer IN1.

[0062] In FIGS. 6a and 64, the first data fan-out lines 201
and the second data fan-out lines 202 are located in different
layers. Assuming that a transverse distance and a longitu-
dinal distance between the first data fan-out line 201 and the
second data fan-out line 202 that are adjacent to each other
are respectively indicated by a and b, a distance between the

adjacent lines may be expressed as V a®+b>. In a case that the
first data fan-out line 201 and the second data fan-out line
202 are located in the same layer, if it is required that the
a’+b?, the
transverse distance should be set to \/a2+b2 . The distance
between the first data fan-out line 201 and the second data
fan-out line 202 that are adjacent to each other is inversely
proportional to a coupling capacitance between the adjacent
lines. Under the condition of having the same distance
between the adjacent first and second fan-out lines, the
transverse distance between the adjacent first and second
fan-out lines located in different layers is less than the
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transverse distance between the adjacent first and second
fan-out lines located in a same layer. That is, the first data
fan-out lines 201 and the second data fan-out lines 202 are
arranged more densely.

[0063] Similarly, the power supply line 300, the first data
fan-out lines 201, and the second data fan-out lines 202 are
arranged in different layers, to form signal shielding using
insulating layers between the different layers, so as to reduce
the effect of the power supply line on a signal on the data
fan-out line 200. Since the power supply line is generally
formed in the M2 metal layer as described above, the first
data fan-out line 201 and the second data fan-out line 202
may be respectively formed in the M metal layer and the MC
metal layer.

[0064] In one embodiment, the first data fan-out lines 201
are arranged above the surface of the substrate and formed
in the M1 metal layer.

[0065] The second data fan-out lines 202 are arranged on
a side of the first data fan-out line 201 away from the
substrate and formed in the MC metal layer.

[0066] The power supply line 300 is arranged on a side of
the second data fan-out lines 202 away from the first data
fan-out lines 201 and is formed in the M2 metal layer.
[0067] For a bottom-gate thin film transistor (TFT), a
buffer layer is generally arranged between the first data
fan-out lines 201 and the substrate. The first data fan-out
lines 201 are arranged in the same layer as the gate and the
gate line on the buffer layer.

[0068] For a top-gate TFT, a buffer layer, a source/drain
electrode, and a gate insulating layer are generally arranged
sequentially in a space from the substrate to the first data
fan-out lines 201. The first data fan-out line 201 is arranged
in a same layer as the gate and the gate line on a surface of
the gate insulating layer.

[0069] Therefore, the first data fan-out lines 201 being
located above the surface of the substrate does not indicate
that the first data fan-out lines 201 are in close contact with
the substrate. Different film layers may be arranged between
the first data fan-out lines 201 and the substrate depending
on different TFTs.

[0070] The first data fan-out lines 201 and the second data
fan-out lines 202 may be electrically connected to the data
lines in the display region through via holes in insulating
layers between different metal layers. The specific flow of
forming the via holes in the insulating layers are not
described in detail herein.

[0071] Based on the above embodiments, in another
embodiment of the present disclosure, as shown in FIG. 7,
which is a schematic top view of the display panel, the
display panel further includes a circuit region 124 arranged
between the display region 110 and the power supply line
region 123.

[0072] The circuit region 124 is generally provided with a
shorting bar that is electrically connected to all the data
lines. The shorting bar is utilized to connect the data lines
together in an operation state, to provide a same data signal
for all the display pixels. The shorting bar is generally
utilized in the test process of the display panel, to control all
the pixels in the display panel to display a same color, so as
to detect abnormal pixel points or other display abnormali-
ties in the display panel.

[0073] In addition, the circuit region 124 may be further
provided with other functional circuits, such as a demulti-
plexer and an electro-static discharge (ESD) circuit. The
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demultiplexer may demultiplex a data signal transmitted on
one data fan-out line and transmit the demultiplexed data
signal to multiple data lines, to reduce the number of data
fan-out lines, thereby reducing the probability of generating
capacitive coupling between the data fan-out to lines. Fur-
ther, the display panel can have a “narrow step” in a case of
a small number of data fan-out lines. The electro-static
discharge circuit is mainly utilized to discharge static elec-
tricity that may be generated in the display panel, to protect
components in the display panel from being damaged by the
static electricity.

[0074] Still referring to FIG. 7, the bonding region 122
includes a first bonding region 1221, a second bonding
region 1222, and a third bonding region 1223. The second
bonding region 1222 and the third bonding region 1223 are
respectively arranged on two sides of the first bonding
region 1221.

[0075] The power supply fan-out line 500 is connected to
the first bonding region 1221.

[0076] The data fan-out lines 200) are connected to the
second bonding region 1222 and the third bonding region
1223.

[0077] Since the first bonding region 1221 for connecting
the power supply fan-out line 500 is arranged between the
second bonding region 1222 and the third bonding region
1223 for connecting the data fan-out lines 200, the power
supply fan-out line 500 and the data fan-out lines 200 do not
have a common overlapping region with the encapsulating
region 121, so that an orthographic projection of an over-
lapping region between the power supply fan-out line 500
and the encapsulating region 121 on the substrate 100 is
non-overlapping with an orthographic projection of an over-
lapping region between each of the data fan-out lines 200
and the encapsulating region 121 on the substrate 100,
thereby reducing the encapsulating failure of the sealant due
to a common overlapping region of the data fan-out line 200
and the power supply fan-out line 500 with the encapsulat-
ing region, and improving the reliability of the display panel.
[0078] In addition, with the design that the first bonding
region 1221 is arranged between the second bonding region
1222 and the third bonding region 1223, the length and the
inclination of the data fan-out line 200 can be reduced,
thereby reducing the resistance of the data fan-out line 200,
and reducing a resistance difference between the data fan-
out line 200 located at the edge and the data fan-out line 200
located at the center. Therefore, the display uniformity of the
display panel is improved.

[0079] Further, with the design that the first bonding
region 1221 is arranged between the second bonding region
1222 and the third bonding region 1223, an area of the step
region 120 can be reduced, and thus the display panel can
have a “narrow step”. This is because the second bonding
region 1222 and the third bonding region 1223 are located
on two sides of the first bonding region 1221, which is
beneficial to reducing the length of the data fan-out line 200,
reducing a length of the data fan-out line 200 in a length
direction of the display panel, and thus reducing an area of
the step region 120 occupied by the data fan-out lines 200.

[0080] Based on the above embodiments, in one embodi-
ment of the present disclosure, as shown in FIG. 8, which is
a schematic sectional view taken along a line CC' in FIG. 7,
the display panel further includes a metal gasket layer 700
and a sealant 800.
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[0081] Multiple second holes 710 are formed in the metal
gasket layer 700. An orthographic projection of the metal
gasket layer 700 on the substrate 100 is non-overlapping
with orthographic projections of the power supply fan-out
line and the data fan-out lines on the substrate.

[0082] The sealant 800 is arranged on a side of the metal
gasket layer 700 away from the substrate, and a projection
of the sealant 800 on the substrate 100 covers a projection
of the encapsulating region on the substrate 100. The mul-
tiple second holes 710 are located in a region of the metal
gasket layer 700 overlapping with the sealant 800.

[0083] The sealant 800 is a layer of frit.

[0084] Since the metal gasket layer 700, and the data
fan-out lines and the power supply fan-out line in the
encapsulating region are required to reflect laser in a sub-
sequent laser encapsulating process, a complete rectangular
region covering the encapsulating region is formed by the
metal gasket layer 700, and the data fan-out lines and the
power supply fan-out line in the encapsulating region. In
practical applications, a projection of the metal gasket layer
700 in the formed region is non-overlapping with projec-
tions of the data fan-out line and the power fan-out line in
the formed region, and the metal gasket layer 700 may be
grounded.

[0085] In the subsequent laser encapsulating process, the
sealant is fused after being scanned by the laser to have
adhesiveness, so as to bond the array substrate with the
cover of the display panel. The frit has a low fusion point
and good water-proof and oxygen-proof properties.

[0086] Based on the above embodiments, a specific struc-
ture of the display pixel is described in another embodiment
of the present disclosure. As shown in FIG. 9, the display
pixel includes: a planarization layer 113, an anode layer, a
pixel defining layer 115, a light to emitting material layer
114, and a cathode layer 116.

[0087] The planarization layer 113 is arranged above the
surface of the substrate 100.

[0088] The anode layer is arranged on a side of the
planarization layer 113 away from the substrate, and
includes multiple anodes 112 arrayed in an array.

[0089] The pixel defining layer 115 is arranged on a side
of'the anode layer away from the substrate, and has multiple
pixel grooves.

[0090] The light emitting material layer 114 is arranged on
a side of the anode layer away from the substrate 100, and
includes multiple light emitting structures in one-to-one
correspondence with the multiple anodes 112.

[0091] The cathode layer 116 is arranged on a side of the
light emitting material layer away from the substrate. The
cathode layer 116, the multiple anodes 112, and the multiple
light emitting structures 114 form multiple first display
sub-pixels, multiple second display sub-pixels and multiple
third display sub-pixels.

[0092] In the embodiment shown in FIG. 9, the light
emitting material layer includes three types of light emitting
structures, i.e., red light emitting structures, green light
emitting structures, and blue light emitting structures. Cor-
respondingly, the first display sub-pixel, the second display
sub-pixel and the third display sub-pixel are respectively a
red sub-pixel, a green sub-pixel and a blue sub-pixel. The
cathode layer arranged on the side of the light emitting
material layer away from the substrate is generally in an
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integrated structure, which may serve as a common cathode
for all the display pixels, so as to simplify the manufacturing
process of the display panel.

[0093] In addition, FIG. 9 further shows a structure of a
bottom-gate TFT, which includes a source S, a drain D, an
active layer ACT, a gate G, and a gate insulating layer GI
located on a side of the gate G away from the substrate 100.
An etch barrier 111 and a through hole in the planarization
layer 113 are further shown in FIG. 9. The anode 112 is
connected to the drain D of the TFT via the through hole.
[0094] In a typical case, the light emitting structure
includes a buffer layer, a first common layer, a light emitting
layer, and a second common layer that are sequentially
stacked in the pixel defining layer 115.

[0095] The first common layer includes: a hole injection
layer (HIL) arranged on a surface of the buffer layer, and a
hole transport layer (HTL) arranged on a side of the hole
injection layer away from the buffer layer.

[0096] The second common layer includes: an electron
transport layer (ETL) arranged on a surface of the light
emitting layer, and an electron injection layer (EIL) on a side
of the electron transport layer away from the light emitting
layer.

[0097] The light emitting layer varies depending on the
light emitting type of the display pixel. The hole injection
layer is utilized to improve energy level matching between
the anode 112 and the hole transport layer. The anode 112 is
generally manufactured by using an indium tin oxide (ITO)
layer. However, the commonly used material for the hole
transport layer does not match with the energy level of the
ITO layer, which results in a low hole transport efficiency.
Therefore, it is required to provide a hole injection layer, to
reduce an injection barrier between the anode 112 and the
hole transport layer, thereby assisting injection of holes from
the ITO layer into the hole transport layer. Similarly, the
electron injection layer is utilized to improve energy level
matching between the cathode layer and the electron trans-
port layer. In other embodiments of the present disclosure, in
a case that the injection barrier between the anode 112 and
the hole transport layer is small, the first common layer may
include only the hole transport layer. Similarly, in a case that
the injection barrier between the cathode layer and the
electron transport layer is small, the second common layer
may only include the electron transport layer. The specific
configurations of the first common layer and the second
common layer are not limited in the present disclosure,
which depend on the practical situations.

[0098] Correspondingly, an electronic device is further
provided according to an embodiment of the present disclo-
sure. As shown in FIG. 10 which is a schematic diagram
showing an appearance of the electronic device, the elec-
tronic device includes at least one display panel according to
any one of the above embodiments.

[0099] Correspondingly, a method for manufacturing a
display panel is further provided according to an embodi-
ment of the present disclosure. As shown in FIG. 11, which
is a schematic flowchart of the method for manufacturing a
display panel, the method includes the following steps S101
to S105.

[0100] In S101, a substrate is provided. The substrate
includes a display region and a step region. Reference is
made to FIG. 12, which is a schematic top view of the
substrate. In FIG. 12, a reference numeral 100 denotes the
substrate, a reference numeral 110 denotes the display
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region, a reference numeral 120 denotes the step region, a
reference numeral 121 denotes an encapsulating region
located in the step region, a reference numeral 122 denotes
a bonding region located in the step region, and a reference
numeral 123 denotes a power supply line region located in
the step region.

[0101] The following steps S102 to S105 are performed in
the step region.
[0102] In S102, data fan-out lines are provided. Reference

is made to FIG. 13, which is a schematic top view showing
the substrate and a surface structure thereof after step S102.
In FIG. 13, a reference numeral 200 denotes the data fan-out
line.

[0103] In S103, a power supply line and a power supply
fan-out line are provided. The power supply line is located
in the power supply line region. Reference is made to FIG.
1, which is a schematic top view showing the substrate and
the surface structure thereof after step S103. In FIG. 1, a
reference numeral 500 denotes the power supply fan-out
line, and a reference numeral 300 denotes the power supply
line. In addition, FIG. 1 further shows a first power fan-out
line 510 and a second power fan-out line 520 included in the
power supply fan-out line, and a first power line 310 and a
second power line 320 included in the power supply line.
[0104] In S104, bonding terminals (which are not shown
in the drawings) are provided in the bonding region. The
data fan-out lines are utilized to connect the display region
and the bonding region, and the power supply fan-out line is
utilized to connect the power supply line region and the
bonding region.

[0105] In S105, a sealant (which is not shown in the
drawings) is provided in the encapsulating region. The
encapsulating region and the power supply line region are
arranged between the bonding region and the display region.
[0106] An orthographic projection of an overlapping
region between the power supply fan-out line and the
encapsulating region on the substrate is non-overlapping
with an orthographic projection of an overlapping region
between each of the data fan-out lines and the encapsulating
region on the substrate.

[0107] It should be noted that steps S102 to S105 are all
performed in the step region of the substrate, that is, the step
region includes the bonding region, and the encapsulating
region and the power supply line region that are sequentially
arranged between the bonding region and the display region.
[0108] Based on the above embodiments, in an embodi-
ment of the present disclosure, as shown in FIG. 14, which
is a schematic flowchart of the method for manufacturing a
display panel, the method for manufacturing a display panel
includes the following steps S201 to S206.

[0109] In S201, a substrate is provided. The substrate
includes a display region and a step region

[0110] In S202, a metal gasket layer is formed in the
encapsulating region, and multiple second holes are formed
in the metal gasket layer.

[0111] In S203, data fan-out lines are provided. The ortho-
graphic projection of the metal gasket layer on the substrate
is non-overlapping with orthographic projections of the data
fan-out lines on the substrate.

[0112] In S204, a power supply line and a power supply
fan-out line are provided. The power supply line is located
in the power supply line region. The orthographic projection
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of the metal gasket layer on the substrate is non-overlapping
with an orthographic projection of the power supply fan-out
line on the substrate.

[0113] In S205, bonding terminals are provided in the
bonding region. The data fan-out lines are utilized to connect
the display region and the bonding region, and the power
supply fan-out line is utilized to connect the power supply
line region and the bonding region.

[0114] In S206, a sealant is formed on a side of the metal
gasket layer away from the substrate. A projection of the
sealant on the substrate covers a projection of the encapsu-
lating region on the substrate. The multiple second holes are
located in a region of the metal gasket layer overlapping
with the sealant.

[0115] It should be noted that the method according to the
embodiment of the present disclosure include the above
steps, but the order of the steps is not limited. For example,
the metal gasket layer and a part of the data fan-out lines are
located in the M1 metal layer, and thus may be formed in a
same process.

[0116] The sealant is a layer of frit.

[0117] Since the metal gasket layer, and the data fan-out
lines and the power supply fan-out line in the encapsulating
region are required to reflect laser in a subsequent laser
encapsulating process, a complete rectangular region cov-
ering the encapsulating region is formed by the metal gasket
layer, and the data fan-out lines and the power supply
fan-out line in the encapsulating region. In practical appli-
cations, the metal gasket layer generally is grounded.
[0118] In the subsequent laser encapsulating process, the
sealant is fused after being scanned by the laser to have
adhesiveness, so as to bond the array substrate with the
cover of the display panel. The frit has a low fusion point
and good water-proof and oxygen-proof properties.

[0119] Based on the above embodiments, one embodiment
of the present disclosure, as shown in FIG. 7, the bonding
region 122 includes a first bonding region 1221, a second
bonding region 1222, and a third bonding region 1223. The
second bonding region 1222 and the third bonding region
1223 are respectively arranged on two sides of the first
bonding region 1221.

[0120] The power supply fan-out line 500 is connected to
the first bonding region 1221.

[0121] The data fan-out lines 200 are connected to the
second bonding region 1222 and the third bonding region
1223.

[0122] Since the first bonding region 1221 for connecting
the power supply fan-out line 500 is arranged between the
second bonding region 1222 and the third bonding region
1223 for connecting the data fan-out lines 200, the power
supply fan-out line 500 and the data fan-out lines 200 do not
have a common overlapping region with the encapsulating
region 121, so that an orthographic projection of an over-
lapping region between the power supply fan-out line and
the encapsulating region on the substrate is non-overlapping
with an orthographic projection of an overlapping region
between each of the data fan-out lines and the encapsulating
region on the substrate, thereby reducing the encapsulating
failure of the sealant due to a common overlapping region of
the data fan-out line and the power fan-out line with the
encapsulating region, and improving the reliability of the
display panel.

[0123] In conclusion, there are provided an electronic
device, a display panel, and a method for manufacturing a
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display panel according to the embodiments of the present
disclosure. The display panel includes a substrate, and data
fan-out lines and a power supply fan-out line to arranged in
a step region of the substrate. An orthographic projection of
an overlapping region between the power supply fan-out line
and the encapsulating region on the substrate is non-over-
lapping with an orthographic projection of an overlapping
region between each of the data fan-out lines and the
encapsulating region on the substrate, thereby reducing the
encapsulating failure of the sealant due to a common over-
lapping region of the data fan-out line and the power supply
fan-out line with the encapsulating region, and improving
the reliability of the display panel.
[0124] In addition, with the design that the first bonding
region is arranged between the second bonding region and
the third bonding region, the length and the inclination of the
data fan-out line can be reduced, thereby reducing the
resistance of the data fan-out line, and reducing a resistance
difference between the data fan-out line located at the edge
and the data fan-out line located at the center. Therefore, the
display uniformity of the display panel is improved.
[0125] Further, with the design that the first bonding
region is arranged between the second bonding region and
the third bonding region, an area of the step region can be
reduced, and thus the display panel can have a “narrow
step”. This is because the second bonding region and the
third bonding region are located on two sides of the first
bonding region, which is beneficial to reducing the length of
the data fan-out line, reducing a length of the data fan-out
line in a length direction of the display panel, and thus
reducing an area of the step region occupied by the data
fan-out line.
[0126] Embodiments in this specification are described in
a progressive manner, each of the embodiments emphasizes
differences from other embodiments, and the same or similar
parts among the embodiments can be referred to each other.
1. A display panel, comprising:
a substrate comprising a display region and a step region,
wherein the step region comprises:
a bonding region;
an encapsulating region and a power supply line region
that are sequentially arranged between the bonding
region and the display region;
data fan-out lines connecting the display region and the
bonding region; and
a power supply fan-out line connecting the power
supply line region and the bonding region, wherein
an orthographic projection of an overlapping region
between the power supply fan-out line and the
encapsulating region on the substrate is non-over-
lapping with an orthographic projection of an over-
lapping region between each of the data fan-out lines
and the encapsulating region on the substrate.
2. The display panel according to claim 1, further com-
prising:
a circuit region arranged between the display region and
the power supply line region.
3. The display panel according to claim 2, further com-
prising:
a shorting bar provided in the circuit region and electri-
cally connected to all data lines in the display region.
4. The display panel according to claim 2, further com-
prising:
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one or more of a demultiplexer and an electro-static
discharge circuit provided in the circuit region.

5. The display panel according to claim 1, wherein

a power supply line is provided in the power supply line
region,

the power supply line comprises a first power line and a
second power line that are arranged in parallel;

the first power line is electrically connected to an anode
of a display pixel via a thin film transistor; and

the second power line is arranged on a side of the first
power line away from the display region and is elec-
trically connected to a cathode of the display pixel.

6. The display panel according to claim 5, wherein

the second power line is divided into three second sub
power lines that are parallel to the first power line, with
a gap being between adjacent second sub power lines
among the three second sub power lines;

the power supply fan-out line comprises one second
power fan-out line and two first power fan-out lines;

the second power fan-out line connects the second power
line and the bonding region;

the first power fan-out line is connected to the bonding
region and the first power line through the gap between
the adjacent second sub power lines; and

the two first power fan-out lines are respectively arranged
on two sides of the second power fan-out line.

7. The display panel according to claim 6, wherein

the adjacent second sub power lines are electrically con-
nected via a metal interconnection layer, and the second
power line is electrically connected to the cathode of
the display pixel via the metal interconnection layer;
and

the metal interconnection layer and the anode of the
display pixel are arranged in a same layer.

8. The display panel according to claim 6, wherein

the power supply fan-out line comprises a plurality of first
through holes; and

the plurality of first through holes are located in a region
of each of the first power fan-out lines overlapping with
the encapsulating region and a region of the second
power fan-out line overlapping with the encapsulating
region.

9. The display panel according to claim 1, further com-

prising:

a plurality of gate lines arranged in a first direction and
extended in a second direction above a surface of the
substrate;

a plurality of data lines arranged in the second direction
and extended in the first direction above the surface of
the substrate; and

a plurality of thin film transistors arranged in regions
defined by the gate lines and the data lines, wherein

the first direction intersects with the second direction;

a drain electrode of at least one thin film transistor in each
defined region is electrically connected to an anode of
a display pixel in the display region; and

a power supply line is provided in the power supply line
region, and the data line and the power supply line are
arranged in a same layer.

10. The display panel according to claim 9, wherein

the data fan-out lines comprise a plurality of first data
fan-out lines and a plurality of second data fan-out lines
that are alternately arranged; and
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the first data fan-out lines, the second data fan-out lines,
and the power supply line are arranged in different
layers.

11. The display panel according to claim 10, wherein

the first data fan-out lines are arranged on the surface of
the substrate;

the second data fan-out lines are arranged on a side of the
first data fan-out lines away from the substrate; and

the power supply line is arranged on a side of the second
data fan-out lines away from the first data fan-out line.

12. The display panel according to claim 1, wherein

the bonding region comprises a first bonding region, a
second bonding region and a third bonding region,
wherein the second bonding region and the third bond-
ing region are respectively arranged on two sides of the
first bonding region;

the power supply fan-out line is connected to the first
bonding region; and

the data fan-out lines are connected to the second bonding
region and the third bonding region.

13. The display panel according to claim 1, further

comprising:

a metal gasket layer, wherein a plurality of second holes
are formed in the metal gasket layer, and an ortho-
graphic projection of the metal gasket layer on the
substrate is non-overlapping with orthographic projec-
tions of the power supply fan-out line and the data
fan-out lines on the substrate; and

a sealant arranged on a side of the metal gasket layer away
from the substrate, wherein

a projection of the sealant on the substrate covers a
projection of the encapsulating region on the substrate,

the plurality of second holes are located in a region of the
metal gasket layer overlapping with the sealant; and

the sealant is a layer of frit.

14. The display panel according to claim 1, further

comprising:

a planarization layer arranged above a surface of the
substrate;

an anode layer arranged on a side of the planarization
layer away from the substrate, wherein the anode layer
comprises a plurality of anodes arranged in an array;

apixel defining layer arranged on a side of the anode layer
away from the substrate, wherein the pixel defining
layer has a plurality of pixel grooves;

a light emitting material layer arranged on a side of the
anode layer away from the substrate, wherein the light
emitting material layer comprises a plurality of light
emitting structures in one-to-one correspondence with
the plurality of anodes; and

a cathode layer arranged on a side of the light emitting
material layer away from the substrate, wherein

the cathode layer, the plurality of anodes, and the plurality
of light emitting structures form a plurality of first
display sub-pixels, a plurality of second display sub-
pixels and a plurality of third display sub-pixels.

15. An electronic device, comprising:

a display panel, wherein

the display panel comprises a substrate comprising a
display region and a step region; and
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the step region comprises:

a bonding region;

an encapsulating region and a power supply line region
that are sequentially arranged between the bonding
region and the display region;

data fan-out lines connecting the display region and the
bonding region; and

a power supply fan-out line connecting the power
supply line region and the bonding region, wherein

an orthographic projection of an overlapping region
between the power supply fan-out line and the
encapsulating region on the substrate is non-over-
lapping with an orthographic projection of an over-
lapping region between each of the data fan-out lines
and the encapsulating region on the substrate.

16. The electronic device according to claim 15, wherein:

the bonding region comprises a first bonding region, a
second bonding region and a third bonding region,
wherein the second bonding region and the third bond-
ing region are respectively arranged on two sides of the
first bonding region;

the power supply fan-out line is connected to the first
bonding region; and

the data fan-out lines are connected to the second bonding
region and the third bonding region.

17. The electronic device according to claim 15, wherein

the display panel further comprises:

a metal gasket layer, wherein a plurality of second holes
are formed in the metal gasket layer, and an ortho-
graphic projection of the metal gasket layer on the
substrate is non-overlapping with orthographic projec-
tions of the power supply fan-out line and the data
fan-out lines on the substrate; and

a sealant arranged on a side of the metal gasket layer away
from the substrate, wherein

a projection of the sealant on the substrate covers a
projection of the encapsulating region on the substrate,

the plurality of second holes are located in a region of the
metal gasket layer overlapping with the sealant; and

the sealant is a layer of frit.

18. A method for manufacturing a display panel, com-

prising:
providing a substrate comprising a display region and a
step region;
in the step region,
providing data fan-out lines;
providing a power supply line and a power supply
fan-out line, wherein the power supply line is located
in a power supply line region;

providing bonding terminals in a bonding region,
wherein the data fan-out lines connect the display
region and the bonding region, and the power supply
fan-out line connects the power supply line region
and the bonding region; and

providing a sealant in an encapsulating region, wherein
the encapsulating region and the power supply line
region are arranged between the bonding region and
the display region,

wherein an orthographic projection of an overlapping
region between the power supply fan-out line and the
encapsulating region on the substrate is non-over-
lapping with an orthographic projection of an over-
lapping region between each of the data fan-out lines
and the encapsulating region on the substrate.

19. The method according to claim 18, wherein after

providing the substrate, the method further comprises:
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forming a metal gasket layer in the encapsulating region,
and forming a plurality of second holes in the metal
gasket layer, wherein an orthographic projection of the
metal gasket layer on the substrate is non-overlapping
with orthographic projections of the power supply
fan-out line and the data fan-out lines on the substrate;
and

forming a sealant on a side of the metal gasket layer away
from the substrate, wherein

a projection of the sealant on the substrate covers a
projection of the encapsulating region on the substrate;

the plurality of second holes are located in a region of the
metal gasket layer overlapping with the sealant; and

the sealant is a layer of frit.

20. The method according to claim 18, wherein

the bonding region comprises a first bonding region, a
second bonding region and a third bonding region,
wherein the second bonding region and the third bond-
ing region are respectively arranged on two sides of the
first bonding region;

the power supply fan-out line is connected to the first
bonding region; and

the data fan-out lines are connected to the second bonding
region and the third bonding region.
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