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ORGANIC LIGHT-EMITTING DISPLAY
PANEL AND ELECTRONIC DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to a Chinese patent
application No. CN2017112437035.6 filed on Nov. 30, 2017,
the disclosure of which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to display technolo-
gies, in particular to an organic light-emitting display panel
and an electronic device.

BACKGROUND

[0003] With fast development of portable electronic ter-
minal devices, such as mobile phones and tablet computers,
the functions of these electronic terminal devices have
become more powerful. In order to load functions such as
display of a film, video call, mobile game etc., the electronic
terminal devices are required to have excellent visual effects.
Therefore, at present, the main developing trend of display
panel is to improve the resolution of the display panel of the
electronic terminal devices.

[0004] The majority of the electronic terminal devices take
use of existing organic light-emitting display panels. From a
structural point of view, a bank is used for defining sub-pixel
units on a plane substrate, and various layers of organic
light-emitting display materials are formed as respective
films in the area formed by the bank. The problem of the
existing organic light-emitting display panel to be solved is
to improve the resolution of organic light-emitting display
panel.

SUMMARY

[0005] The present disclosure provides an organic light-
emitting display panel and an electronic device, so as to
improve the resolution of the organic light-emitting display
panel.

[0006] In an aspect, one or more embodiments of the
present disclosure provide an organic light-emitting display
panel, which includes:

[0007] sub-pixel units, which are defined by a bank, the
plurality of sub-pixel units have m different colors, any two
adjacent sub-pixel units of the plurality of sub-pixel units
have different colors, each of the plurality of sub-pixel units
includes n sub-pixels of a same color. each of the sub-pixels
includes a first electrode, first electrodes of any two of the
sub-pixels are separated from each other, where m is 3 or 4,
and n is an integer no less than 3; and

[0008] pixel circuits, which are arranged in a rectangular
array, the pixel circuits are in an one-to-one correspondence
with the sub-pixels, and each pixel circuit of the pixel
circuits is electrically connected to the first electrode corre-
sponding to the each pixel circuit via a connecting wire.

[0009] In another aspect, one or more embodiments of the
present disclosure provide an electronic device, which
includes the organic light-emitting display panel described
above.
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BRIEF DESCRIPTION OF DRAWINGS

[0010] In order to make a clear description for the tech-
nical solutions in the present disclosure, a simple description
about the drawings employed in embodiments of the present
disclosure is given as below. Apparently, the drawings stated
herein are some embodiments of the present disclosure, and
other drawings may be achieved on the basis of the drawings
here by those skilled in the art without creative works.
[0011] FIG. 1 is a diagram showing an organic light-
emitting display panel according to an embodiment of the
present disclosure;

[0012] FIG. 2 is a diagram showing an arrangement of a
pixel circuit array of the organic light-emitting display panel
like the one in FIG. 1;

[0013] FIG. 3 is a cross sectional view of an exemplary
structure of the organic light-emitting display panel of FIG.
1 along A-A";

[0014] FIG. 4 is a cross sectional view of another exem-
plary structure of the organic light-emitting display panel of
FIG. 1 along A-A";

[0015] FIG. 5 is a cross sectional view of an organic
light-emitting display panel;

[0016] FIG. 6 is a diagram showing a couple of sub-pixel
units of the organic light-emitting display panel according to
an embodiment of the present disclosure;

[0017] FIG. 7 is a diagram showing a couple of sub-pixel
units of the organic light-emitting display panel according to
an embodiment of the present disclosure;

[0018] FIG. 8 is a diagram showing a sub-pixel unit of the
organic light-emitting display panel according to an embodi-
ment of the present disclosure;

[0019] FIG. 9 is a diagram showing equivalent pixels of
the organic light-emitting display panel shown in FIG. 1;
[0020] FIG. 10 is a diagram showing a pixel circuit array
of the type of organic light-emitting display panels shown in
FIG. 1;

[0021] FIG. 11 is a diagram showing a couple of pixel
circuit arrays and their connecting wires in the type of the
organic light-emitting display panels shown in FIG. 1,
[0022] FIG. 12 is a diagram showing a pixel circuit array
and its connecting wires of the type of the organic light-
emitting display panel shown in FIG. 1;

[0023] FIG. 13 is a diagram showing an organic light-
emitting display panel according to an embodiment of the
present disclosure;

[0024] FIG. 14 is a diagram showing a pixel circuit array
of the type of organic light-emitting display panel shown in
FIG. 13;

[0025] FIG. 15 is a diagram showing the pixel circuit array
and its connecting wires of the type of organic light-emitting
display panel shown in FIG. 13; and

[0026] FIG. 16 is a diagram showing a display panel
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0027] In order to make objects, technical solutions and
advantages of the present disclosure more clear, the techni-
cal solutions of the present disclosure are clearly and fully
described below in combination with the drawings and
embodiments. Apparently, the drawings stated herein are
some embodiments of the present disclosure instead of all
the embodiments. Based on the embodiments of the present
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disclosure, other embodiments obtained by those skilled in
the art without creative works may fall into a scope of
protection.

[0028] FIG. 1 is a diagram showing an organic light-
emitting display panel according to an embodiment of the
present disclosure. The organic light-emitting display panel
provided by this embodiment of the present disclosure
includes sub-pixel units 20 and pixel circuits 30. The sub-
pixel units 20 are defined by a bank 10, the sub-pixel units
20 emit m different colors, any two adjacent sub-pixel units
20 emit different colors, each of the plurality of sub-pixel
units 20 includes n sub-pixels 21 emitting the same color, the
sub-pixel includes a first electrode 22, the first electrodes 22
of any two sub-pixels 21 are separated from each other, m
is 3 or 4, and n is an integer no less than 3. The pixel circuits
30 are arranged in a rectangular array, the pixel circuits 30
are in one-to-one correspondence with the sub-pixels 21,
and each pixel circuit 30 is electrically connected to the first
electrode 22 of the sub-pixel 21 corresponding to the pixel
circuit 30 via a connecting wire 40. FIG. 1 is a diagram
showing an arrangement of part of sub-pixel units of an
organic light-emitting display panel. FIG. 2 is a diagram
showing an arrangement of part of a pixel circuit array of the
organic light-emitting display panel shown in FIG. 1. FIG.
3 is a cross sectional view of an exemplary structure of the
organic light-emitting display panel of FIG. 1 along A-A',
and FIG. 4 is a cross sectional view of another exemplary
structure of the organic light-emitting display panel of FIG.
1 along A-A'.

[0029] In this embodiment, sub-pixel units 20 are defined
by the bank 10, the sub-pixel units 20 emit m different
colors, where m may be 3. For example, the sub-pixel units
20 consist of one or more red sub-pixel units R, one or more
green sub-pixel units G and one or more blue sub-pixel units
B. In other embodiments, m may be 4. For example, the
sub-pixel units include one or more red sub-pixel units, one
or more green sub-pixel units, one or more blue sub-pixel
units and one or more white sub-pixel units; or the sub-pixel
units include one or more red sub-pixel units, one or more
green sub-pixel units, one or more blue sub-pixel units and
one or more yellow sub-pixel units.

[0030] In this embodiment. any two adjacent sub-pixel
units 20 emit different colors. That is, any two adjacent
sub-pixel units 20 in a same row emit different colors, and
any two adjacent sub-pixel units 20 in a same column emit
different colors. Each sub-pixel unit 20 includes n sub-pixels
21 emitting the same color, and the sub-pixel 21 includes a
first electrode 22. The first electrodes 22 of any two sub-
pixels 21 are separated from each other. The sub-pixels 21
of the sub-pixel unit 20 are arranged in a non-rectangular
array. Among them, n sub-pixels 21 of each sub-pixel unit 20
keep independent from each other, and whether each sub-
pixel 21 emits light is controlled by the organic light-
emitting display panel independently. Therefore, the switch
between different resolutions may be controlled. For
example, each sub-pixel 21 of each sub-pixel unit 20 is
controlled to participate in the display to achieve a high
resolution. For example, a part of sub-pixels 21 of each
sub-pixel unit 20 is controlled to participate in the display to
achieve a low resolution.

[0031] In this embodiment, a sub-pixel unit 20 includes
sub-pixels 21 emitting the same color. As shown in FIG. 5,
sub-pixels 21 in one sub-pixel unit 20 may share one organic
light-emitting layer 23. In contrast with the related art,
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evaporating or ink-jet printing the organic light-emitting
layer 23 will not increase the technology difficulty or the
number of manufacture processes. In this embodiment,
multiple first electrodes 22, which are independent from
each other, are arranged in a sub-pixel unit 20; a sub-pixel
unit 20 can include multiple sub-pixels 21. In contrast with
the related art, the resolution can be significantly improved
without increasing the technology difficulty or the number of
manufacturing processes. It should be noted that, the first
electrodes 22, which are independent from each other, of the
sub-pixel unit 20 are separated by means of an organic bank
or support pillar 11 (e.g., PS pillar).

[0032] In this embodiment, the organic light-emitting dis-
play panel also includes multiple pixel circuits 30 arranged
in a rectangular array. The pixel circuits 30 are in one-to-one
correspondence with the sub-pixels 21. Each of the pixel
circuits 30 is configured to independently control a respec-
tive one of the sub-pixels 21 to emit light or not to emit light.
Therefore, the organic light-emitting display panel may
control each sub-pixel 21 of a sub-pixel unit 20 to participate
in the display by means of the pixel circuits 30 to achieve a
high resolution; and the organic light-emitting display panel
may also control at least one sub-pixel 21 of a sub-pixel unit
20 to participate in the display by means of the pixel circuit
30 to control the switch between different resolutions. As
shown in FIG. 2, the pixel circuits 30 are arranged in a
rectangular array. However, the sub-pixels 21 of sub-pixel
units 20 are arranged in a non-rectangular array, and the
pixel circuits 30 are in one-to-one correspondence with the
sub-pixels 21. Therefore, a pixel circuit 30 is electrically
connected to the first electrode 22 of a sub-pixel 21 corre-
sponding to the pixel circuit 30 via the connecting wire 40.
In view of the above, no matter which arrangement in which
the sub-pixel units 20 and the sub-pixels 21 of the sub-pixel
units 20 of the organic light-emitting display panel are
arranged, the pixel circuit 30 may be electrically connected
to the first electrode 22 of the sub-pixel 21 corresponding to
the pixel circuit 30 via the connecting wire 40. The arrange-
ment of the pixel circuits 30 and the manner in which the
pixel circuits 30 and the sub-pixels 21 are connected pro-
vided by the present embodiment may be applied to any
arrangement of the sub-pixels 21.

[0033] It should be noted that, since the pixel circuits 30
are arranged in a rectangular array in this embodiment, the
scanning lines and the data lines of the organic light-emitting
display panel may be arranged in a common manner of rows
and columns, and the complexity of layout of the scanning
lines and the data lines will not increase.

[0034] In one embodiment, the pixel circuit 30 shown in
FIG. 3 includes a light-emitting control transistor 31. The
light-emitting control transistor 31 includes a source elec-
trode S, a drain electrode D and a gate electrode G. The drain
electrode D of the light-emitting control transistor 31 is
electrically connected to the first electrode 22 of the sub-
pixel 21 corresponding to the light-emitting control transis-
tor 31 via the connecting wire 40. A film layer in which the
connecting wire 40 is located is disposed between a film
layer in which the first electrode 22 is located and a film
layer in which the drain electrode D of the light-emitting
control transistor 31 is located.

[0035] Here, an extra inducting layer is provided and is
etched to form a connecting wire 40 which electrically
connects the first electrode 22 to the pixel circuit 30. The
film layer in which the connecting wire 40 is located is
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disposed between the film layer in which the first electrode
22 is located and the film layer in which the drain electrode
D of the light-emitting control transistor 31 is located. Based
on the above, the connecting wire enables the pixel circuits
30 arranged in a rectangular array to control the sub-pixels
21 arranged in a non-rectangular array without increasing
the complexity of wire layout. In one embodiment, the
connecting wire 40 may be electrically connected to the
drain electrode D of the light-emitting control transistor 31
of the pixel circuit 30 corresponding to the connecting wire
40 through a first via 41, and the first electrode 22 is
electrically connected to the connecting wire 40 correspond-
ing to the first electrode 22 through a second via 42.
Therefore, the first via 41 and the second via 42 are arranged
with a same period as the first electrode 22, which facilitates
the manufacture and the complexity of process will not
increase.

[0036] In one embodiment, as shown in FIG. 3, a projec-
tion of the connecting wire 40 in a direction perpendicular
to the organic light-emitting display panel does not overlap
with the first electrode 22 not corresponding to the connect-
ing wire 40. That is, the projection of the connecting wire 40
in the direction perpendicular to the organic light-emitting
display panel partially overlaps the first electrode 22 corre-
sponding to the connecting wire 40, and the aperture ratio of
the sub-pixel 21 is not seriously affected. Thus, the wire
layout of the connecting wire 40 may be applied to a
top-emitting organic light-emitting display panel, and may
also be applied to a bottom-emitting organic light-emitting
display panel with pixel circuits 30 of a specific aperture
ratio.

[0037] In one embodiment, the pixel circuit 30 shown in
FIG. 4 includes a light-emitting control transistor 31. The
light-emitting control transistor 31 includes a source elec-
trode S, a drain electrode D and a gate electrode G. The drain
electrode D of the light-emitting control transistor 31 is
electrically connected to the first electrode 22 of the sub-
pixel 21 corresponding to the light-emitting control transis-
tor 31 via a connecting wire 40. The connecting wire 40 and
the first electrode 22 are disposed in a same layer.

[0038] Here, the connecting wire 40 and the first electrode
22 are disposed in a same layer instead of using an extra
layer of connecting wire. That is, when a film layer of the
first electrode 22 1s formed, the connecting wire 40 and the
first electrode 22 may be formed at the same time by etching,
and the connecting wire 40 is electrically connected to the
corresponding first electrode 22. Based on the above, the
connecting wire enables the pixel circuits 30 arranged in a
rectangular array to control the sub-pixels 21 arranged in a
non-rectangular array without increasing the complexity of
wire layout. In one embodiment, the connecting wire 40 is
disposed in the area covered by the bank and is electrically
connected to the drain electrode D of the light-emitting
control transistor 31 of the pixel circuit 30 corresponding to
the connecting wire 40. The connecting wire 40 is config-
ured to be bended to avoid the unrelated adjacent via and
first electrode 22, and then the connecting wire 40 is
electrically connected to the via and the first electrode 22
corresponding to the pixel circuit 30. The connecting wire
40 is electrically connected to the first electrode 22 and does
not overlap with the first electrode 22 at all, and the aperture
ratio of the sub-pixel 21 is not seriously affected. Further-
more, the connecting wire 40 is electrically connected to the
pixel circuit 30 and is disposed in the non-aperture area
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covered by the bank 10. Thus, the wire layout of the
connecting wire 40 may be applied to not only the top-
emitting organic light-emitting display panel but also the
bottom-emitting organic light-emitting display panel with
pixel circuits 30 of a specific aperture ratio.

[0039] In one embodiment, as shown in FIG. 4, a projec-
tion of the connecting wire 40 in a direction perpendicular
to the organic light-emitting display panel does not overlap
with the first electrode 22 not corresponding to the connect-
ing wire 40. The pixel circuits 30 are arranged in a rectan-
gular array, while the sub-pixels 21 are arranged in a
non-rectangular array. The pixel circuits 30 arranged in the
rectangular array may control the sub-pixels 21 arranged in
the non-rectangular array. When the connecting wire 40 and
the first electrode 22 are arranged in a same layer, the first
electrode 22 may not be adjacent with the connecting wire
40 corresponding to the first electrode 22. Then, the con-
necting wire 40 needs to be bended to avoid unrelated
adjacent via and first electrode 22 and to be electrically
connected to the via and the first electrode 22 corresponding
to the pixel circuit 30. Therefore, the projection of the
connecting wire 40 in the direction perpendicular to the
organic light-emitting display panel does not overlap with
the first electrode 22 corresponding to the connecting wire
40, so that the connecting wire 40 is not short with the
corresponding first electrode 22.

[0040] In this embodiment, first electrodes 22, which are
independent from each other, are provided in the sub-pixel
unit, thus a sub-pixel unit may include multiple sub-pixels
21. In contrast with the related art, the resolution is improved
significantly without increasing the technology difficulty
and the number of manufacture processes. In this embodi-
ment, since the pixel circuits are arranged in a rectangular
array, the difficulty of the wire layout for the scanning lines
and the data lines will not increase. The pixel circuits are in
one-to-one correspondence with the sub-pixels. A pixel
circuit is electrically connected to the first electrode of the
sub-pixel corresponding to the pixel circuit via the connect-
ing wire. In this way, the pixel circuits arranged in a
rectangular array can control the sub-pixels arranged in a
non-rectangular array.

[0041] In one embodiment, as shown in FIG. 1, the
sub-pixel unit 20 has a shape of a triangle, and the sub-pixel
unit 20 includes three sub-pixels 21. The sub-pixel unit 20
has a shape of a triangle, and any two adjacent sub-pixel
units 20 are arranged in opposite directions. The sub-pixel
units 20 in a same row may be disposed in following
manner: a triangle, a reverse triangle, a triangle, a reverse
triangle, etc. The sub-pixel units 20 in a same column may
be disposed in following manner: a triangle, a reverse
triangle, a triangle, a reverse triangle, etc. Therefore, the
sub-pixel units 20 of the organic light-emitting display panel
are arranged in a high-density manner with a small gap, so
that more sub-pixel units can be disposed and a high
resolution is achieved.

[0042] The organic light-emitting display panel shown in
FIG. 1 may have several display modes. In display mode 1,
each sub-pixel 21 of each sub-pixel unit 20 participates in
the display, so that a high resolution is achieved and the
visual experience is improved. In display mode 2, only one
sub-pixel 21 in each sub-pixel unit 20 participates in the
display, so that a low resolution is achieved and the power
consumption is reduced. In display mode 3, at least one
sub-pixel 21 of each sub-pixel unit 20 participates in the
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display, so that a resolution between said low resolution and
said high resolution may be achieved. When the organic
light-emitting display panel is applied in electronic devices,
the organic light-emitting display panel can switch between
the display modes according to the requirements for differ-
ent visual effects.

[0043] In one embodiment, the sub-pixel unit 20 shown in
FIG. 1 has a shape of an isosceles triangle, and the sub-pixel
unit 20 may be divided into a first sub-pixel 21a, a second
sub-pixel 215 and a third sub-pixel 21¢ according to a letter
“T”. The first electrodes of three sub-pixels 21 in each
sub-pixel unit 20 are disposed according to the letter “T” and
are insulated from each other. Then, an organic light-
emitting layer is formed in the sub-pixel unit 20 by evapo-
rating or ink-jet printing, which may form the three sub-
pixels 21 divided according to the letter “T”. As shown in
FIG. 6, one sub-pixel unit 20 includes three first electrodes
22 divided according to the letter “T”. In combination with
FIG. 3 to FIG. 5, any two adjacent first electrodes 22 are
separated by means of a bank or a support pillar (e.g., PS
pillar).

[0044] As shown in FIG. 6, the shapes of the first elec-
trodes of three sub-pixels 22 in each sub-pixel unit 20 may
be chosen to include an isosceles triangle containing a vertex
angle of the sub-pixel unit 20 and two right-angled trap-
ezoids having a same shape containing a base angle of the
sub-pixel unit. Then, an organic light-emitting layer is
formed in the sub-pixel unit 20 by evaporating or ink-jet
printing, which may form the three sub-pixels 21 divided
according to the letter “T”. The shape of the sub-pixel 21
relates to the shape of its corresponding first electrode 22.
Accordingly, the shape of the first sub-pixel 21a may be an
isosceles triangle containing a vertex angle of the sub-pixel
unit 20, and the second sub-pixel 215 and the third sub-pixel
21c¢ have the same shape of a right-angled trapezoid con-
taining a base angle of the sub-pixel unit 20.

[0045] In other embodiments, as shown in FIG. 7, each of
three first electrodes 22 in the sub-pixel unit 20 may have a
shape of a rectangle. Accordingly, the first sub-pixel 21a, the
second sub-pixel 215 and the third sub-pixel 21c of the
sub-pixel unit 20 may have the same shape of a rectangle.

[0046] In other embodiments, as shown in FIG. 8, the
sub-pixel unit 20 may have a shape of an equilateral triangle,
and the sub-pixel unit 20 includes three sub-pixels, i.e., the
first sub-pixel 21a, the second sub-pixel 215 and the third
sub-pixel 21¢, which are evenly arranged, have a same shape
and take a center of the sub-pixel unit 20 as a vertex point
of the sub-pixels. It should be understood by those skilled in
the art that the shapes of the sub-pixel unit and its sub-pixels
includes but are not limited to above examples. For those
skilled in the art, the shapes of the sub-pixel unit and its
sub-pixels may be configured according to product require-
ments, and no limitations are made in the present disclosure.

[0047] Inone embodiment, the organic light-emitting dis-
play panel also includes more than one scanning line and
more than one data line. A pixel is formed by every m
adjacent sub-pixels emitting different colors, m pixel circuits
corresponding to m adjacent sub-pixels emitting different
colors of the pixel are electrically connected to m adjacent
data lines, and each of the pixel units corresponding to a
respective one of the plurality of sub-pixels included in the
pixels in a same row is electrically connected to the same
scanning line. Since every m adjacent sub-pixels emitting
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different colors in the organic light-emitting display panel
forms a pixel, the pixels may be formed in various color
orders.

[0048] Here, the organic light-emitting display panel
shown in FIG. 1 is taken as an example to give a detailed
description. FIG. 9 is a diagram showing equivalent pixels
of the organic light-emitting display panel shown in FIG. 1,
and FIG. 10 is a diagram showing the pixel circuit array of
the organic light-emitting display panel shown in FIG. 1.
The organic light-emitting display panel also includes more
than one scanning line 51 and more than one data line 52.
Every m adjacent sub-pixels 21 emitting different colors
form a pixel 25. The m pixel circuits 30 corresponding to m
adjacent sub-pixels 21 emitting different colors in the pixel
25 are electrically connected to m adjacent data lines 52, and
each pixel circuit 30 corresponding to a respective one of the
plurality of sub-pixels 21 included in the pixels 25 in a same
row is electrically connected to the same scanning line 51.
As shown in FIG. 9 and FIG. 10, one pixel 25 is formed by
every m adjacent sub-pixels emitting different colors in the
same row. Three sub-pixels 21 of the pixel 25 correspond to
three adjacent data lines 52, and three sub-pixels 21 of each
sub-pixel unit 20 are electrically connected to three pixel
circuits 30 of four pixel circuits 30 formed by two columns
and adjacent two rows.

[0049] As shown in FIG. 9, the organic light-emitting
display panel includes a pixel 254 arranged in a RGB
(red-green-blue) manner, a pixel 256 arranged in a GBR
manner and a pixel 25¢ arranged in a BRG manner.
[0050] As shown in FIG. 10, the scanning lines 51 and the
data lines 52 are arranged in a common manner of rows and
columns. Pixel circuits 30 are disposed at the intersections
between the scanning line 51 and the data line 52, and thus
are arranged in a rectangular array. Each of the scanning
lines 51 controls a row of pixel circuits 30, and the pixel
circuits 30 in this row are electrically connected to a row of
sub-pixels 21. All the sub-pixels 21 included in pixels
arranged in the same row are disposed in a same row, and
thus the pixel circuits 30 corresponding to the sub-pixels 21
of the pixels arranged in the same row are electrically
connected to a same scanning line 51. When a pixel circuit
30 is electrically connected to the first electrode of the
sub-pixel 21 corresponding to the pixel circuit 30 via the
connecting wire, the connecting wire may be bended to
avoid the unrelated via and unrelated first electrode, and then
the connecting wire is electrically connected to the via and
the first electrode corresponding to the pixel circuit 30.
Therefore, the pixel circuits 30 arranged in a rectangular
array can control the sub-pixels 21 arranged in a non-
rectangular array.

[0051] FIG. 9 shows the arrangement and signs of the
sub-pixels 21, and FIG. 10 shows the pixel circuits 30 and
the signs of the sub-pixels 21 corresponding to the pixel
circuits 30. Apparently, the pixel circuits 30 arranged in a
rectangular array are electrically connected to and control
the sub-pixels 21 arranged in a non-rectangular array. Here,
the connecting wire (not shown) may be bended to electri-
cally connect a pixel circuit 30 and its corresponding sub-
pixel 21.

[0052] In order to give a clear description about the
connecting method of the connecting wires, FIG. 11 gives a
diagram showing connecting wires of the organic light-
emitting display panel shown in FIG. 1. Since the data lines
52 shown in FIG. 11 are disposed in a color order of
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RGBRGB, the connecting wires 40 are bended to electri-
cally connect the pixel circuits 30 to the corresponding
sub-pixels 21.

[0053] FIG. 12 is a diagram showing another connecting
wire of the organic light-emitting display panel shown in
FIG. 1. The data lines 52 of the pixel circuit array shown in
FIG. 12 are disposed in the color order corresponding to the
relationship between the sub-pixels 21 and the correspond-
ing pixel circuits 30 instead of the color order of RGBRGB,
so as to facilitate the wire layout of the connecting wires 40.
In one embodiment, the organic light-emitting display panel
further includes data lines 52. The organic light-emitting
display panel includes a pixel circuit array 30a formed by
pixel circuits 30 and a step area 305 located on the periphery
of the pixel circuit array 30a. The data lines 52 are disposed
in parallel in the pixel circuit array 30a, and are interleaved
and insulated from each other in the step area 30b.

[0054] In this embodiment, each of the data lines 52 is
configured to transmit a data signal to a column of sub-pixels
21 emitting the same color, and m adjacent data lines 52 may
be controlled to transmit data signals to m sub-pixels 21
emitting different colors. Therefore, m pixel circuits 30
corresponding to m sub-pixels 21 emitting different colors in
the pixel 25 may be electrically connected to m adjacent data
lines 52. Since each data line 52 is controlled to transmit data
a signal to a column of sub-pixels 21 emitting the same
color, the column of sub-pixels 21 emitting the same color
may be located in the pixels 25 disposed in different columns
or a same column. In one embodiment, as shown in FIG. 10,
the pixel circuits 30 corresponding to the sub-pixels 21 of
the pixels 25 disposed in the same column are electrically
connected to the same data line 52.

[0055] In one embodiment, the organic light-emitting dis-
play panel shown in FIG. 1 is taken as an example. Referring
to FIG. 9 to FIG. 12, three sub-pixels 21 of the sub-pixel unit
20 correspond to three pixel circuits 30 in the pixel circuit
array formed by pixel circuits 30 in two columns and
adjacent two rows.

[0056] In the organic light-emitting display panel, the
sub-pixel unit 20 includes three sub-pixels 21 emitting the
same color belonging to three pixels 25. Two of these pixels
25 are disposed in a same column and two are disposed in
a same row. Two sub-pixels 21 of the sub-pixel unit 20
disposed in two pixels 25 arranged in a same column
correspond to one data line 52, and the last sub-pixel 21
corresponds to another data line 52. The two data lines 52
may be adjacent with each other or not. Referring to F1G. 10,
two data lines corresponding to the sub-pixel unit 20 are not
adjacent to each other. Two sub-pixels 21 of the sub-pixel
unit 20 disposed in two pixels 25 arranged in a same row
correspond to one scanning line 51, and the last sub-pixel 21
corresponds to another scanning line 51. The two scanning
lines 52 may be adjacent to each other.

[0057] In view of the above, one sub-pixel unit 20 corre-
sponds to two data lines 52 and adjacent two scanning lines
51. A pixel circuit 30 is disposed at each of four intersections
between the data lines 52 and the adjacent two scanning
lines 51. That is, two data lines 52 and two adjacent scanning
lines 51 correspond to a pixel circuit array formed by the
pixel circuits 30 in two columns and adjacent two rows.
Since each of the sub-pixels 21 correspond to a respective
one of the pixel circuits 30, three sub-pixels 21 of the
sub-pixel unit 20 correspond to three pixel circuits 30 of the
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pixel circuit array formed by the pixel circuits 30 in two
columns and adjacent two rows.

[0058] In one embodiment, referring to the organic light-
emitting display panel shown in FIG. 1 and FIG. 13, the
organic light-emitting display panel further includes more
than one scanning line 51 and more than one data line 52.
The pixel circuit 30 has a height of H along the direction of
the data line 52 has a length of P/3 along the direction of the
scanning line 51. The sub-pixel unit 20 has a height of 2H
along the direction of the data line 52 and a length of P of
the base line of the sub-pixel unit 20 along the direction of
the scanning line 51, where P is the distance between two
nearby sides of two adjacent sub-pixel units 20 emitting the
same color along scanning line direction.

[0059] The sub-pixel unit 20 has a height of 2H along the
direction of the data line 52 and a length of P of the base line
of the sub-pixel unit 20 along the direction of the scanning
line 51, where P is the distance between two nearby sides of
two adjacent sub-pixel units 20 emitting the same color
along scanning line direction. Therefore, the area occupied
by the sub-pixel unit 20 is S1=P*2H*1/2=PH. The pixel
circuit 30 has a height of H along the direction of the data
line 52 has a length of P/3 along the direction of the scanning
line 51. Therefore, the area occupied by the pixel circuit 30
1s S2=P/3*H=PH/3. Apparently, S2=S1/3. That is, the area
S2 of the pixel circuit 30 is one third of the area S1 of the
sub-pixel unit 20. Three sub-pixels 21 of one sub-pixel unit
20 correspond to three pixel circuits 30; i.e., one sub-pixel
unit 20 corresponds to three pixel circuits 30. Since the area
of one sub-pixel unit 20 is approximately the same as the
area of three pixel circuits 30, the total area of the pixel
circuit array of the organic light-emitting display panel is
approximate the same as the total area of the sub-pixel unit,
and a wide frame of the organic light-emitting display panel
caused by the excessively large value of the total area of the
pixel circuit array is avoided.

[0060] In one embodiment, FIG. 13 is a diagram showing
an organic light-emitting display panel according to an
embodiment of the present disclosure. The organic light-
emitting display panel shown in FIG. 13 differs from any
one of the organic light-emitting display panel in above
embodiments in that, the sub-pixel unit 20 has a shape of a
hexagon. The sub-pixel unit includes six sub-pixels, i.e., a
first sub-pixel, a second sub-pixel, a third sub-pixel, a forth
sub-pixel, a fifth sub-pixel and a sixth sub-pixel, which are
evenly arranged and take a center of the sub-pixel unit 20 as
the vertex point. Therefore, the sub-pixel units 20 of the
organic light-emitting display panel are arranged in a high-
density manner with a small gap, so that more sub-pixel
units may be disposed and a high resolution is achieved. The
first electrodes of six sub-pixels 21 in each sub-pixel unit 20
are disposed with insulation according to FIG. 13. Then, an
organic light-emitting layer is formed in the sub-pixel umt
20 by evaporating or ink-jet printing, which may form the
six sub-pixels 21 shown in FIG. 13. Two adjacent first
electrodes of the sub-pixel unit 20 are separated from each
other by means of an organic bank or a support pillar (e.g.
PS pillar). The shape of the sub-pixel 21 relates to the shape
of the corresponding first electrode, and the sub-pixel 21
shown in FIG. 13 has a shape of a rhombus. In other
embodiments, the sub-pixel may have a shape of a rectangle
or a triangle.

[0061] In one embodiment, the organic light-emitting dis-
play panel also includes more than one scanning line and
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more than one data line. Every m adjacent sub-pixels
emitting different colors form a pixel, m pixel circuits
correspond to m adjacent sub-pixels emitting different colors
in the pixel are electrically connected to m adjacent data
lines, and each pixel unit corresponds to a respective one of
the plurality of sub-pixels included in the pixels in a same
row is electrically connected to a same scanning line. Since
a pixel is formed by every m adjacent sub-pixels emitting
different colors in the organic light-emitting display panel,
the pixels can by formed in various color orders.

[0062] Here, the organic light-emitting display panel
shown in FIG. 13 is taken as an example to give a detailed
description. FIG. 14 is a diagram showing the pixel circuit
array of the organic light-emitting display panel shown in
FIG. 13. The organic light-emitting display panel includes
more than one scanning line 51 and more than one data line
52. Every m adjacent sub-pixels 21 emitting different colors
form a pixel 25, m pixel circuits 30 correspond to m adjacent
sub-pixels 21 emitting different colors in the pixel 25 are
electrically connected to m adjacent data lines 52, and each
pixel circuit 30 corresponding to a respective one of the
plurality of sub-pixels 21 included in the pixels in a same
row is electrically connected to the same scanning line 51.
FIG. 13 shows the arrangement and signs of the sub-pixels
21, and FIG. 14 shows the pixel circuits 30 and the signs of
the sub-pixels 21 corresponding to the pixel circuits 30.
Apparently, the pixel circuits 30 arranged in a rectangular
array are electrically connected to and control the sub-pixels
21 arranged in a non-rectangular array. Here, the connecting
wires (not shown) may be bended to electrically connect the
pixel circuits 30 to the corresponding sub-pixels 21.
[0063] As shown in FIG. 13 and FIG. 14, a pixel 25 is a
triangle formed by connecting the centers of every three
adjacent sub-pixel units 20 emitting different colors
arranged in a triangle manner, and the pixel 25 includes three
sub-pixels 21 emitting different colors. The three sub-pixels
21 of the pixel 25 correspond to three adjacent data lines 52
and one scanning line 51.

[0064] As shown in FIG. 13 and FIG. 14, six sub-pixels 21
of each sub-pixel unit 20 are disposed in six pixels 25, and
every two pixels 25 of the six pixels 25 are disposed in a
same row. Therefore, one sub-pixel unit 20 corresponds to
three adjacent scanning lines 51. In one embodiment, the
pixel circuits 30 corresponding to the sub-pixels 21 of the
pixels 25 disposed in a same column are electrically con-
nected to a same data line 52. Accordingly, six sub-pixels 21
of each sub-pixel unit 20 are disposed in six pixels 25, and
every three pixels 25 of the six pixels 25 are disposed in a
same column. Therefore, one sub-pixel unit 20 corresponds
to two data lines 52. The pixel circuits 30 are disposed at the
intersections between three adjacent scanning lines 51 and
two data lines 52. That is, a pixel circuit array is formed by
pixel circuits 30 in three adjacent rows and two columns. In
one embodiment, six sub-pixels 21 of the sub-pixel unit 20
correspond to six pixel circuits 30 of the pixel circuit array
formed by the pixel circuits 30 in two columns and adjacent
three rows.

[0065] In one embodiment, the organic light-emitting dis-
play panel further includes data lines. The organic light-
emitting display panel includes a pixel circuit array formed
by pixel circuits and a step area located on the periphery of
the pixel circuit array. The data lines are disposed in parallel
in the pixel circuit array, and the data lines are interleaved
and insulated from each other in the step area. Referring to
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FIG. 14, the organic light-emitting display panel further
includes data lines 52. The organic light-emitting display
panel includes a pixel circuit array 30a formed by pixel
circuits 30 and a step area 305 located on the periphery of
the pixel circuit array 30a. The plurality of data lines 52 are
disposed in parallel in the pixel circuit array 30a, and the
plurality of data lines are interleaved and insulated from
each other in the step area 305. In the pixel circuit array 30a
of the organic light-emitting display panel, the data lines 52
are not disposed in a color order of RGBRGB. However,
data lines of a conventional organic light-emitting display
panel are disposed in a color order RGBRGB. In order to be
compatible with the conventional organic light-emitting
display panel, in this embodiment the data lines 52 disposed
in a color order of RGBRGB are interleaved and insulated
from each other in the step area 305, and said data lines 52
are electrically connected to the data lines 52 corresponding
to the pixel circuit array 30a.

[0066] In one embodiment, referring to the organic light-
emitting display panel shown in FIG. 13 and FIG. 14, the
organic light-emitting display panel further includes: more
than one scanning lines 51 and more than one data lines 52.
The pixel circuit 30 has a height of H along the direction of
the data line 52 and a length of P/3 along the direction of the
scanning line 51. The sub-pixel unit 20 has a height of 2H
along the direction of the data line 52 and a length of 4P/3
along the direction of the scanning line 51, where P is the
distance between two nearby sides of two adjacent sub-pixel
units 20 emitting the same color along scanning line direc-
tion.

[0067] The sub-pixel unit 20 has a height of 2H along the
direction of the data line 52 and a length of 4P/3 along the
direction of the scanning line 51, where P is the distance
between two nearby sides of two adjacent sub-pixel units 20
emitting the same color along scanning line direction. The
area occupied by the sub-pixel unit 20 is S1=(4P/3/2)*(2H/
2)*1/2*6=2PH. The pixel circuit 30 has a height of H along
the direction of the data line 52 and a length of P/3 along the
direction of the scanning line 51. Thus, the area occupied by
the pixel circuit 30 is S2=P/3*H=PH/3. Apparently, S2=S1/
6. That 1s, the area S2 of the pixel circuit 30 is one sixth of
the area S1 of the sub-pixel unit 20. Six sub-pixels 21 of one
sub-pixel unit 20 correspond to six pixel circuits 30; i.e., one
sub-pixel unit 20 corresponds to six pixel circuits 30. Since
the area of one sub-pixel unit 20 is approximately equal to
the area of six pixel circuits 30, the total area of the pixel
circuit array of the organic light-emitting display panel is
approximate equal to the total area of the sub-pixel unit, and
a wide frame of the organic light-emitting display panel
caused by the excessively large value of the total area of the
pixel circuit array is avoided.

[0068] In order to give a clear description about the
connecting method of the connecting wires, FIG. 15 is a
diagram showing connecting wires of the organic light-
emitting display panel shown in FIG. 13. As shown in FIG.
15, the data lines 52 are disposed in the step area 306
according to a color order of RGBRGB. The data lines 52
are disposed in the color order according to the relationship
between the sub-pixels 21 and the corresponding pixel
circuits 30 instead of the color order of RGBRGB, so as to
facilitate the wire layout of the connecting wires 40. In one
embodiment, the organic light-emitting display panel further
includes data lines 52. The organic light-emitting display
panel includes a pixel circuit array 30a formed by pixel
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circuits 30 and a step area 305 located on the periphery of
the pixel circuit array 30a. The data lines 52 are disposed in
parallel in the pixel circuit array 30a, and are interleaved and
insulated from each other in the step area 305.

[0069] As shown in FIG. 16, the present disclosure further
provides an electronic device, and the electronic device
includes the organic light-emitting display panels provided
in any of above embodiments. Each of the sub-pixel units of
the organic light-emitting display panel includes more than
one sub-pixel, and each sub-pixel corresponds to a pixel
circuit. Therefore, a high resolution may be achieved in the
organic light-emitting display panel. In one embodiment, the
electronic device may be a smart phone.

[0070] The sub-pixels of the organic light-emitting display
panel are arranged in a non-rectangular array, and the pixel
circuits are arranged in a rectangular array. A pixel circuit is
electrically connected to the first electrode of the sub-pixel
corresponding to the pixel circuit. Therefore, the pixel
circuits arranged in a rectangular array can control the
sub-pixels arranged in a non-rectangular array. In one
embodiment, the thin-film transistors of the pixel circuits of
the organic light-emitting display panel are formed by
ink-jet printing. Since the pixel circuits are arranged in a
rectangular array, the thin-film transistors of the pixel cir-
cuits may be disposed periodically in a rectangular array.
[0071] The resolution of the organic light-emitting display
panel has been improved without increasing the technology
difficulty. The organic light-emitting display panel further
provides the pixel circuit array which controls the resolution
of the sub-pixel unit array. Since the scanning lines and the
data lines corresponding to the pixel circuit array are
arranged in a common manner of rows and columuns, the
complexity of wire layout i1s decreased.

[0072] When the data lines of the pixel circuit array are
periodically disposed with a non-RGB manner, the data lines
in the step area of the organic light-emitting display panel
may also be periodically disposed with the RGB manner. As
long as the data lines periodically disposed in step area with
the RGB manner are interleaved and insulated from each
other in a specific manner, the data lines periodically dis-
posed with the RGB manner in the step area of the organic
light-emitting display panel can be correctly electrically
connected to the data lines periodically disposed with the
non-RGB manner of the pixel circuit array. Vias may be
provided to achieve the electrical connection between the
data lines in the step area and the data lines of the pixel
circuit array.

[0073] In the organic light-emitting display panel, a film
layer, in which the connecting wire is located, is in a same
layer with the first electrode of the sub-pixel; or the film
layer, in which the connecting wire is located, is in a same
layer with the source electrode and the drain electrode of the
light-emitting control transistor of the pixel circuit. The
connecting wire may be bended to avoid the unrelated via
and the first electrode, and the connecting wire may be
electrically connected to the via and the first electrode
corresponding to the pixel circuit. The wire layout of the
connecting wires may be applied to the top-emitting organic
light-emitting display panel having a complex compensation
circuit. In one embodiment, the wire layout of the connect-
ing wires may also be applied to the bottom-emitting organic
light-emitting display panel.

[0074] In the organic light-emitting display panel, an extra
wiring layer may be provided and etched to form the
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connecting wire. Therefore, the film layer in which the
connecting wire is located is disposed between the film layer
in which the first electrode of the sub-pixel is located and the
film layer in which the source electrode and the drain
electrode of the light-emitting control transistor of the pixel
circuit are located. The connecting wire may be bended to
avoid the unrelated via and first electrode, and the connect-
ing wire may be electrically connected to the via and the first
electrode corresponding to the pixel circuit. The wire layout
of the connecting wire may be applied to the top-emitting
organic light-emitting display panel with a specific aperture
ratio. In one embodiment, the wire layout of the connecting
wire may also be applied to the bottom-emitting organic
light-emitting display panel.

[0075] It should be noted that the above contents are only
preferred embodiments of the present disclosure and its
technical principles. It can be understood for those skilled in
the art that the present disclosure is not limited to specific
embodiments described herein. For those skilled in the art,
the present disclosure can be subject to various apparent
variations, readjustments and replacements without depart-
ing from a protection scope of the present disclosure.
Therefore, although the present disclosure is described in
detail through above embodiments, the present disclosure is
not only limited to above embodiments. The present disclo-
sure can also include more other equivalent embodiments
without deviating from conceptions of the present disclo-
sure. A scope of the present disclosure is determined by a
scope of attached claims.

What is claimed is:
1. An organic light-emitting display panel, comprising:
a plurality of sub-pixel units, defined by a bank, wherein
the plurality of sub-pixel units emits m different colors,
any two adjacent sub-pixel units of the plurality of
sub-pixel units emit different colors, each of the plu-
rality of sub-pixel units comprises n sub-pixels emit-
ting a same color, each of the n sub-pixels comprises a
first electrode, first electrodes of any two of the n
sub-pixels are separated from each other, wherein m is
3 or 4, and n is an integer no less than 3; and

a plurality of pixel circuits, arranged in a rectangular
array, wherein the plurality of pixel circuits is in
one-to-one correspondence with the n sub-pixels of the
plurality of sub-pixel units, and wherein each pixel
circuit of the plurality of pixel circuits is electrically
connected to the first electrode of the corresponding
sub-pixel via a connecting wire.

2. The organic light-emitting display panel according to
claim 1, wherein the plurality of pixel circuits each com-
prises a light-emitting control transistor, wherein the light-
emitting control transistor comprises a source electrode, a
drain electrode and a gate electrode, wherein the drain
electrode is electrically connected to said first electrode via
the connecting wire.

3. The organic light-emitting display panel according to
claim 2, wherein a film layer in which the connecting wire
is located is disposed between a film layer the first electrode
is located and a film layer the drain electrode is located.

4. The organic light-emitting display panel according to
claim 1, wherein the connecting wire and the first electrode
are disposed in a same layer.

5. The organic light-emitting display panel according to
claim 1, wherein a projection of the connecting wire in a
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direction perpendicular to the organic light-emitting display
panel does not overlap with a first electrode not correspond-
ing to the connecting wire.

6. The organic light-emitting display panel according to
claim 1, further comprising: a plurality of scanning lines and
a plurality of data lines,

wherein a pixel is formed by every m adjacent sub-pixels

of the sub-pixels emitting different colors, m pixel
circuits of the plurality of pixel circuits corresponding
to them adjacent sub-pixels of the sub-pixels emitting
different colors of the pixel are electrically connected to
m adjacent data lines of the plurality of data lines, and
a plurality of pixel circuits corresponding to all the
sub-pixels of a plurality of pixels in a same row are
electrically connected to one of the plurality of scan-
ning lines.

7. The organic light-emitting display panel according to
claim 6, a plurality of pixel circuits corresponding to all the
sub-pixels emitting a same color in a same column are
electrically connected to one of the plurality of data lines.

8. The organic light-emitting display panel according to
claim 1, further comprising: a plurality of data lines,
arranged in parallel in the rectangular array of the plurality
of pixel circuits, and intersecting and insulated from each
other in a step area on the periphery of the plurality of pixel
circuits.

9. The organic light-emitting display panel according to
claim 1, wherein the plurality of sub-pixel units each has a
shape of a triangle and comprises three sub-pixels.

10. The organic light-emitting display panel according to
claim 9, wherein the plurality of sub-pixel units each has a
shape of an isosceles triangle and is divided into a first
sub-pixel, a second sub-pixel and a third sub-pixel according
to a letter “T™.

11. The organic light-emitting display panel according to
claim 10, wherein the first sub-pixel has a shape of an
isosceles triangle containing a vertex angle of the isosceles
triangle of the each sub-pixel unit, the second sub-pixel and
the third sub-pixel have a same shape of a right-angled
trapezoid containing a base angle of the isosceles triangle of
the each sub-pixel unit; or,

the first sub-pixel, the second sub-pixel and the third

sub-pixel have a same shape of a rectangle.

12. The organic light-emitting display panel according to
claim 9, wherein the plurality of sub-pixel units each has a
shape of an equilateral triangle and comprises a first sub-
pixel, a second sub-pixel and a third sub-pixel. evenly
arranged and each has a same shape and takes a center of
said sub-pixel unit as a vertex point.

13. The organic light-emitting display panel according to
claim 9, wherein the first, second and third sub-pixels of said
sub-pixel unit correspond to three pixel circuits of the
plurality of pixel circuits formed between pixel circuits in
two columns and two adjacent rows.

14. The organic light-emitting display panel according to
claim 9, further comprising: a plurality of scanning lines and
a plurality of data lines,

wherein the plurality of pixel circuits each has a height of

H along a direction of the plurality of data lines and a
length of P/3 along a direction of the plurality of
scanning lines, wherein the plurality of sub-pixel units
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each has a height of 2H along the direction of the
plurality of data lines and a length of P of a base line
of the each sub-pixel unit along the direction of the
plurality of scanning lines, where P is a distance
between two nearby sides of two adjacent sub-pixel
units emitting a same color of the plurality of sub-pixel
units along scanning line direction.

15. The organic light-emitting display panel according to
claim 1, wherein the plurality of sub-pixel units each has a
shape of a hexagon and comprises evenly arranged six
sub-pixels sharing a center of said sub-pixel unit as a vertex
point.

16. The organic light-emitting display panel according to
claim 15, wherein the six sub-pixels correspond to six of the
plurality of pixel circuits formed in two columns and three
adjacent rows.

17. The organic light-emitting display panel according to
claim 15, further comprising: a plurality of scanning lines
and a plurality of data lines,

wherein the plurality of pixel circuits each has a height of
H along a direction of the plurality of data lines and a
length of P/3 along a direction of the plurality of
scanning lines, wherein the plurality of sub-pixel units
each has a height of 2H along the direction of the
plurality of data lines and a length of 4P/3 along the
direction of the plurality of scanning lines, where P is
a distance between two nearby sides of two adjacent
sub-pixel units emitting a same color of the plurality of
sub-pixel units along scanning line direction.

18. An electronic device, comprising an organic light-
emitting display panel, wherein the organic light-emitting
display panel comprises:

a plurality of sub-pixel units, defined by a bank, wherein
the plurality of sub-pixel units emits m different colors,
wherein any two adjacent sub-pixel units of the plu-
rality of sub-pixel units emit different colors, wherein
each of the plurality of sub-pixel units comprises n
sub-pixels emitting a same color, each of the n sub-
pixels comprises a first electrode, first electrodes of any
two of the n sub-pixels are separated from each other,
wherein m is 3 or 4, and n is an integer no less than 3;
and

a plurality of pixel circuits, arranged in a rectangular
array, wherein the plurality of pixel circuits is in
one-to-one correspondence with the n sub-pixels of the
plurality of sub-pixel units, and wherein each pixel
circuit of the plurality of pixel circuits is electrically
connected to the first electrode of the corresponding
sub-pixel via a connecting wire.

19. The electronic device according to claim 18, wherein
the plurality of pixel circuits each comprises a light-emitting
control transistor, the light-emitting control transistor com-
prises a source electrode, a drain electrode and a gate
electrode, wherein the drain electrode is electrically con-
nected to said first electrode via the connecting wire.

20. The electronic device according to claim 19, wherein
a film layer the connecting wire is located is disposed
between a film layer the first electrode is located and a film
layer the drain electrode is located.
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