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DISPLAY PANEL OF ACTIVE MATRIX
ORGANIC LIGHT EMITTING DIODE, AND
DISPLAY DEVICE

BACKGROUND

Field

[0001] The present disclosure relates to a technical field of
display devices, and more particularly to a display panel of
an active matrix organic light emitting diode (AMOLED),
and a display device having the AMOLED display panel.

Background

[0002] With the rapid development of flat panel display
technology, comparing AMOLED display devices with con-
ventional liquid crystal display (LCD) devices, the AMO-
LED display devices include many characteristics of being
lighter and thinner, self-luminous, having lower power con-
sumption, no backlight source, no visual angle limit, and a
better response rate. Thus, the AMOLED display devices
have become a mainstream of next-generation display tech-
nology, and are more and more widely used.

[0003] Currently, a gate driver on array (GOA) feature is
used to drive circuits arranged in an AMOLED display
panel, for replacing external connected integrated circuits
(IC). The GOA feature can simplify manufacturing pro-
cesses of the AMOLED display panel, and the product cost
is reduced, such that integration of the AMOLED display
panel is increased, and the AMOLED display panel tends to
be thinner. However, in a small size of a display panel, a
GOA circuit is arranged on one side of the AMOLED
display panel and occupies a larger area. The area cannot be
used to display images, and thus, decreases display areas of
the images, such that a visual screen ratio of the AMOLED
display panel is reduced, where the visual screen ratio is
defined as a ratio between a size of the display panel and a
visual region of the display panel.

[0004] Therefore, for the display panel in related art, a side
area of the display panel occupied by the GOA circuit is
increased, thereby decreasing the visual screen ratio of the
display panel. A full display screen of the display panel
cannot be achieved.

SUMMARY OF THE DISCLOSURE

[0005] Embodiments of the present disclosure provide a
display panel of an active matrix organic light emitting diode
(AMOLED), and a display device having the AMOLED
display panel, such that images can be displayed on a region
corresponding to a GOA circuit. Since a side area of a
conventional display panel having the AMOLED occupied
by the GOA circuit is increased, thereby decreasing the
visual screen ratio of the display panel, and a full display
screen of the conventional display panel cannot be achieved.
In the present disclosure, these problems can be solved by
the AMOLED display panel and a display device having the
AMOLED display panel.

[0006] In a first embodiment of the present disclosure, a
display panel having AMOLED includes a first region and a
second region arranged on at least one side of the first
region. The display panel further includes a substrate, a
plurality of pixel units, and a driving circuit. Each of the
pixel units includes a switch unit and a light-emitting device.
The switch unit is arranged on the substrate in an array, and
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includes a thin film transistor. The light-emitting device is
arranged and corresponds to the switch unit, and is con-
nected with the thin film transistor correspondingly. The
driving circuit is arranged on the substrate and corresponds
to the second region, and is connected with the thin film
transistor correspondingly. A switch unit array includes at
least four switch units and is arranged in the first region, and
a light-emitting device array includes at least four light-
emitting devices and is arranged in the first region and the
second region. At least one of the four light-emitting devices
arranged in the second region is configured to cover the
driving circuit. The substrate includes a first side and a
second side adjacent to the first side. The driving circuit
includes a gate driving unit arranged near the first side, and
a data signal driving unit arranged near the second side. The
light-emitting device array is configured to cover the gate
driving unit in a first dimensional direction, and the light-
emitting device array is configured to cover the data signal
driving unit in a second dimensional direction.

[0007] In one embodiment of the display panel, the light-
emitting device array includes a first light-emitting device
array, a second light-emitting device array, and a third
light-emitting device array, wherein the first light-emitting
device array is arranged on a side of the third light-emitting
device array in the first dimensional direction, and the
second light-emitting device array is arranged on a side of
the third light-emitting device array in the second dimen-
sional direction. Along the first dimensional direction, a size
of the light emitting device in the first light emitting device
array is greater than a size of the light emitting device in the
third light-emitting device array. Along the second dimen-
sional direction, a size of the light emitting device in the
second light emitting device array is greater than a size of
the light emitting device in the third light-emitting device
array.

[0008] Inoneembodiment of the display panel, a length of
a first long side of the first region corresponding to the light
emitting device array is greater than a length of a second
long side of the second region corresponding to the switch
unit array, a length of a first short side of the first region is
greater than a length of a second short side of the second
region. The first region is an area corresponding to a first
projection using a rectangular shape, and the second region
is an area corresponding to a second projection using the
rectangular shape. The first projection is a region of the
light-emitting device on a plane where the display panel is
located, and the second projection is a region of the switch
unit on the plane where the display panel is located.
[0009] In one embodiment of the display panel, each of
light emitting devices of the light-emitting device array has
a same size.

[0010] In one embodiment of the display panel, the light
emitting devices of the first light-emitting device array in at
least one dimensional direction have different sizes, and the
light emitting devices of the second light-emitting device
array in at least one dimensional direction have different
sizes.

[0011] In a second embodiment of the present disclosure,
a display panel having AMOLED includes a first region and
a second region arranged on at least one side of the first
region. The display panel further includes a substrate, a
plurality of pixel units, and a driving circuit. Each of the
pixel units includes a switch unit and a light-emitting device.
The switch unit is arranged on the substrate in an array, and
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includes a thin film transistor. The light-emitting device is
arranged and corresponds to the switch unit, and is con-
nected with the thin film transistor correspondingly. The
driving circuit is arranged on the substrate and corresponds
to the second region, and is connected with the thin film
transistor correspondingly. A switch unit array includes at
least four switch units and is arranged in the first region, and
a light-emitting device array includes at least four light-
emitting devices and is arranged in the first region and the
second region. At least one of the four light-emitting devices
arranged in the second region is configured to cover the
driving circuit.

[0012] In one embodiment of the display panel, the light-
emitting device array includes a first light-emitting device
array, a second light-emitting device array, and a third
light-emitting device array, wherein the first light-emitting
device array is arranged on a side of the third light-emitting
device array in the first dimensional direction, and the
second light-emitting device array is arranged on a side of
the third light-emitting device array in the second dimen-
sional direction. Along the first dimensional direction, a size
of the light emitting device in the first light emitting device
array is greater than a size of the light emitting device in the
third light-emitting device array. Along the second dimen-
sional direction, a size of the light emitting device in the
second light emitting device array is greater than a size of
the light emitting device in the third light-emitting device
array.

[0013] Inoneembodiment of the display panel, a length of
a first long side of the first region corresponding to the light
emitting device array is greater than a length of a second
long side of the second region corresponding to the switch
unit array, a length of a first short side of the first region is
greater than a length of a second short side of the second
region. The first region is an area corresponding to a first
projection using a rectangular shape, and the second region
is an area corresponding to a second projection using the
rectangular shape. The first projection is a region of the
light-emitting device on a plane where the display panel is
located, and the second projection is a region of the switch
unit on the plane where the display panel is located.
[0014] In one embodiment of the display panel, each of
light emitting devices of the light-emitting device array has
a same size.

[0015] In one embodiment of the display panel, the light
emitting devices of the first light-emitting device array in at
least one dimensional direction have different sizes, and the
light emitting devices of the second light-emitting device
array in at least one dimensional direction have different
sizes.

[0016] In a third embodiment of the present disclosure, a
display device includes a cover plate and a display panel
having the AMOLED. The display panel comprises a first
region and a second region that is arranged on at least one
side of the first region. The display panel further includes a
substrate, a plurality of pixel units, and a driving circuit.
Each of the pixel units includes a switch unit and a light-
emitting device. The switch unit is arranged on the substrate
in an array, and includes a thin film transistor. The light-
emitting device is arranged and corresponds to the switch
unit, and is connected with the thin film transistor corre-
spondingly. The driving circuit is arranged on the substrate
and corresponds to the second region, and is connected with
the thin film transistor correspondingly. A switch unit array
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includes at least four switch units and is arranged in the first
region, and a light-emitting device array includes at least
four light-emitting devices and is arranged in the first region
and the second region. At least one of the four light-emitting
devices arranged in the second region is configured to cover
the driving circuit.

[0017] In one embodiment of the display device, the
light-emitting device array includes a first light-emitting
device array, a second light-emitting device array, and a third
light-emitting device array, wherein the first light-emitting
device array is arranged on a side of the third light-emitting
device array in the first dimensional direction, and the
second light-emitting device array is arranged on a side of
the third light-emitting device array in the second dimen-
sional direction. Along the first dimensional direction, a size
of the light emitting device in the first light emitting device
array is greater than a size of the light emitting device in the
third light-emitting device array. Along the second dimen-
sional direction, a size of the light emitting device in the
second light emitting device array is greater than a size of
the light emitting device in the third light-emitting device
array.

[0018] In one embodiment of the display device, a length
of a first long side of the first region corresponding to the
light emitting device array is greater than a length of a
second long side of the second region corresponding to the
switch unit array, a length of a first short side of the first
region is greater than a length of a second short side of the
second region. The first region is an area corresponding to a
first projection using a rectangular shape, and the second
region is an area corresponding to a second projection using
the rectangular shape. The first projection is a region of the
light-emitting device on a plane where the display panel is
located, and the second projection is a region of the switch
unit on the plane where the display panel is located.

[0019] In one embodiment of the display device, each
light emitting devices of the light-emitting device array has
a same size.

[0020] In one embodiment of the display device, the light
emitting devices of the first light-emitting device array in at
least one dimensional direction have different sizes, and the
light emitting devices of the second light-emitting device
array in at least one dimensional direction have different
sizes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The following embodiments refer to the accompa-
nying drawings for exemplifying specific implementable
embodiments of the present disclosure in a suitable com-
puting environment. It should be noted that the exemplary
described embodiments are configured to describe and
understand the present disclosure, but the present disclosure
is not limited thereto.

[0022] FIG. 1 is an illustrative structural diagram of an
AMOLED display panel according to one embodiment of
the present disclosure.

[0023] FIG. 2a is an illustrative structural diagram of the
AMOLED display panel according to a first embodiment of
the present disclosure.

[0024] FIG. 25 is an illustrative cross-sectional diagram of
the AMOLED display panel along a line A-A' in FIG. 2a
according to the first embodiment of the present disclosure.
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[0025] FIG. 2c¢ is another illustrative cross-sectional dia-
gram of the AMOLED display panel along the line A-A' in
FIG. 2a according to the first embodiment of the present
disclosure.

[0026] FIG. 3 is an illustrative structural diagram of an
AMOLED display panel according to a second embodiment
of the present disclosure.

[0027] FIG. 4 is an illustrative structural diagram of an
AMOLED display panel according to a third embodiment of
the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

[0028] The following embodiments refer to the accompa-
nying figures for exemplifying specific implementable
embodiments of the present disclosure in a suitable com-
puting environment. It should be noted that the exemplary
described embodiments are configured to describe and
understand the present disclosure, but the present disclosure
is not limited thereto. Directional terms, such as an upper
side, a lower side, a front side, a back side, a left side, a right
side, an inner side, an outer side, and a lateral side, men-
tioned in the present disclosure are only for reference.
Therefore, the directional terms are used for describing and
understanding rather than limiting the present disclosure. In
the figures, units having similar structures are used for the
same reference numbers.

[0029] Since a side area of a conventional display panel
having an AMOLED occupied by a GOA circuit is
increased, thereby decreasing a visual screen ratio of the
display panel, and a full display screen of the conventional
display panel cannot be achieved. In of the present disclo-
sure, these problems can be solved by the AMOLED display
panel and a display device having the AMOLED display
panel. The visual screen ratio is defined as a ratio between
a size of the display panel and a visual region of the display
panel

[0030] As shown in FIG. 1, an AMOLED display panel of
the present disclosure includes a first region 101 and a
second region 102 arranged on at least one side of the first
region 101.

[0031] The AMOLED display panel includes a substrate
104, a plurality of pixel units, and a driving circuit. Each of
the pixel units includes a switch unit and a light-emitting
device. The switch unit is arranged on the substrate 104 in
an array, and includes a thin film transistor. The light-
emitting device is arranged and corresponds to the switch
unit, and is connected with the thin film transistor corre-
spondingly.

[0032] The driving circuit is arranged on the substrate 104
and corresponds to the second region 102, and is connected
with the thin film transistor correspondingly.

[0033] A switch unit array including switch units is
arranged in the first region 101, and a light-emitting device
array is arranged in the first region 101 and the second
region 102. In the light-emitting device array, the light-
emitting devices arranged in the second region 102 are
configured to cover the driving circuit.

[0034] The substrate 104 includes a first side and a second
side adjacent to the first side. The driving circuit includes a
gate driving unit 1031 arranged near the first side, and a data
signal driving unit 1032 arranged near the second side.
[0035] The light-emitting device array including light-
emitting devices is configured to cover the gate driving umt
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1031 in a first dimensional direction, the light-emitting
device array is configured to cover the data signal driving
unit 1032 in a second dimensional direction.

[0036] Thin film transistor includes a gate electrode, a
source electrode, and a drain electrode. The gate electrode of
the thin film transistor is connected with the gate driving unit
1031. The source electrode of the thin film transistor is
connected with the data signal driving unit 1032. The drain
electrode of the thin film transistor is connected with the
light emitting device. For example, the light-emitting device
includes a metal anode, an electron transmission layer, an
emission layer, a hole transmission layer, and a metal
cathode, that are arranged in a stacked manner. The metal
anode is connected with the drain electrode of the thin film
transistor, and the metal anode is arranged on a surface of the
light-emitting device that is away from the substrate.

First Embodiment

[0037] As shown in FIG. 24 and FIG. 25, an AMOLED
display panel of the present disclosure includes a substrate
201, a light-emitting device array arranged on the substrate
201, a switch unit 205, and a gate driving unit 206.

[0038] The light-emitting device array includes a first
light-emitting device array 202, a second light-emitting
device array 203, and a third light-emitting device array 204.
The first light-emitting device array 202 is arranged on a side
of the third light-emitting device array 204 in the first
dimensional direction, and the second light-emitting device
array 203 is arranged on a side of the third light-emitting
device array 204 in the second dimensional direction.
[0039] The third light-emitting device array 204 is
arranged in a first region of the AMOLED display panel. The
first light-emitting device array 202 and the second light-
emitting device array 203 are arranged in the second region
of the AMOLED display panel.

[0040] For example, the gate driving unit 206 is arranged
below the first light emitting device array 202, and the data
signal driving unit is correspondingly arranged below the
second light emitting device array 203.

[0041] In the first dimensional direction, a size of the light
emitting device in the first light emitting device array 202 is
greater than a size of the light emitting device in the third
light-emitting device array 204.

[0042] In the second dimensional direction, a size of the
light emitting device in the second light emitting device
array 203 is greater than a size of the light emitting device
in the third light-emitting device array 204.

[0043] For example, the size of the light emitting device in
the first light emitting device array 202 is the same as that
of the light emitting device in the second light-emitting
device array 203.

[0044] In one embodiment of the present disclosure, only
the size of the light emitting device near the driving circuit
in a display layer is changed, and the size change of the
whole display layer 202 is smaller. Thus, size calculation
frequency of the light emitting device is reduced, an error
rate is decreased, and the light emitting device is relatively
simple in a manufacturing process. Only two size types of
light emitting devices are arranged in the display layer 202,
and the design of the mask plate used for preparing the light
emitting device is relatively simplified. Only the size of
regions corresponding to the first light emitting device array
202 and the second light emitting device array 203 needs to
be changed.
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[0045] As shown in FIG. 2¢, an AMOLED display panel
of the present disclosure includes a substrate 201 and a
light-emitting device array arranged on the substrate 201. In
comparison with FIG. 25, the light emitting devices of the
first light-emitting device array 202 in at least one dimen-
sional direction have different sizes. The light emitting
devices of the second light-emitting device array 203 in at
least one dimensional direction have different sizes.

[0046] For example, in the first light-emitting device array
202, from a side, that is away from the gate driving unit 206,
to another side near the gate driving unit 206, a length of the
light emitting devices in the first light-emitting device array
202 are increased, along the first dimensional direction. In
the second light-emitting device array 203, from a side, that
is away from the data signal driving unit, to another side near
the data signal driving unit, a length of the light emitting
devices in the second light-emitting device array 203 are
increased, along the second dimensional direction.

[0047] In the first light-emitting device array 202, from a
side, that is away from the gate driving unit 206, to another
side near the gate driving unit 206, an interval number n of
the light emitting devices in the first light-emitting device
array 202 are spaced apart along the first dimensional
direction. In the second light-emitting device array 203,
from a side, that is away from the data signal driving unit,
to another side near the data signal driving unit, an interval
number m of the light emitting devices in the second
light-emitting device array 203 are spaced apart along the
second dimensional direction.

[0048] Inthe first light-emitting device array 202 along the
first dimensional direction, an incremental difference y of
continuous light emitting devices is defined as an expression
that a width A of the gate driving unit 206 is divided by the
interval number n of the light emitting devices. In other
words, along an incremental length direction of the first
light-emitting device array 202, the incremental difference y
is defined as a difference between one light emitting device
and an adjacent light emitting device.

[0049] Similarly, in the second light-emitting device array
203 along the second dimensional direction, an incremental
difference y' of continuous light emitting devices is defined
as an expression that a width x' of the data signal driving unit
is divided by the interval number m of the light emitting
devices. In other words, along an incremental length direc-
tion of the second light-emitting device array 203, the
incremental difference y' is defined as a length difference
between a length of one light emitting device and a length
of an adjacent light emitting device.

[0050] For example, an area of the first light-emitting
device array 202 has one third of an area of the third
light-emitting device array 204. An area of the second
light-emitting device array 203 has one third of an area of
the third light-emitting device array 204. Thus, a coverage
area of the first light-emitting device array 202 is greater
than that of the gate driving unit 206, and a coverage area of
the second light-emitting device array 203 is greater than
that of the data signal driving unit. In one embodiment, a
length of the first light-emitting device array 202 in the first
dimensional direction is increased, and a length of the
second light-emitting device array 203 in the second dimen-
sional direction is increased. Namely, the interval number n
or the interval number m of the light-emitting devices is
increased, such that the incremental difference y or y' of the
continuous light-emitting devices are further reduced. In the
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first or the second dimensional direction, a size difference of
the adjacent light-emitting devices is smaller, and the size
difference is changed smoothly, such that the size difference
between the display image of the corresponding region and
the display image of'the third light-emitting device array 204
is reduced.

[0051] In the first light-emitting device array 202 and the
second light-emitting device array 203 of the first embodi-
ment, size changes of the light emitting devices are in a
gradually changed transition, such that a dislocation
between the first light-emitting device array 202 or the
second light-emitting device array 203 connected with other
areas can be prevented, thereby improving display quality of
images.

Second Embodiment

[0052] As shown in FIG. 3, an AMOLED display panel of
the present disclosure includes a first region 301 and a
second region 302, where the second region 302 is arranged
on at least one side of the first region 301.

[0053] A switch unit array 310 is arranged in the second
region 302, and a light-emitting device array 311 is arranged
in the first region 301 and the second region 302. In the
light-emitting device array 311, the light-emitting devices
arranged between the first region 310 and the second region
302 are configured to cover the driving circuits.

[0054] The light-emitting device array 311 is arranged on
the substrate 309. The light-emitting device array 311 covers
the gate driving unit 307 in a first dimensional direction, the
light-emitting device array 311 covers the data signal driving
unit in a second dimensional direction.

[0055] A length of a first long side of the first region 301
corresponding to the light emitting device array 311 is
greater than a length of a second long side of the second
region 302 corresponding to the switch unit array 310. A
length of a first short side of the first region 301 is greater
than a length of a second short side of the second region 302.
The first region 301 is an area corresponding to a first
projection using a rectangular shape, and the second region
302 is an area corresponding to a second projection using a
rectangular shape. The first projection is a projection of the
light-emitting device on a plane where the AMOLED dis-
play panel is located, and the second projection is a projec-
tion of the switch unit array on the plane where the AMO-
LED display panel is located.

[0056] Forexample, in the light-emitting device array 311,
from a side, that is away from the gate driving unit 307, to
another side near the gate driving unit 307, a length of the
light emitting devices in the light-emitting device array 311
are increased, along the first dimensional direction. In the
light-emitting device array 311. from a side, that is away
from the data signal driving unit, to another side near the
data signal driving unit, a length of the light emitting devices
in the light-emitting device array 311 are increased, along
the second dimensional direction.

[0057] In the light-emitting device array 311, from a side,
that is away from the gate driving unit 307, to another side
near the gate driving unit 307, an interval number n of the
light emitting devices in the first light-emitting device array
202 are spaced apart along the first dimensional direction. In
the light-emitting device array 311, from a side, that is away
from the data signal driving unit, to another side near the
data signal driving unit, an interval number m of the light
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emitting devices in the light-emitting device array 311 are
spaced apart along the second dimensional direction.
[0058] Inthe light-emitting device array 311 along the first
dimensional direction, an incremental difference y of con-
tinuous light emitting devices is defined as an expression of
a width x of the gate driving unit 307 that is divided by the
interval number n of the light emitting devices. In other
words, along an incremental length direction of the light-
emitting device array 311, the incremental difference y is
defined as a difference between one light emitting device and
an adjacent light emitting device.

[0059] Similarly, in the light-emitting device array 311
along the second dimensional direction, an incremental
difference y' of continuous light emitting devices is defined
as an expression of a width x' of the data signal driving unit
that is divided by the interval number m of the light emitting
devices. In other words, along an incremental length direc-
tion of the light-emitting device array 311, the incremental
difference y' is defined as a length difference between a
length of one light emitting device and a length of an
adjacent light emitting device.

[0060] In the second embodiment, the light emitting
devices of an AMOLED display panel have size changes of
the light emitting devices in a gradually changed transition,
such that in a whole display layer, a difference between
lengths or widths of the light-emitting devices at any two
coordinates is smaller, and thus, a display screen of the
AMOLED display panel is more smooth.

Third Embodiment

[0061] As shown in FIG. 4, an AMOLED display panel of
the present disclosure includes a first region 401 and a
second region 402, where the second region 402 is arranged
on at least one side of the first region 401.

[0062] A switch unit array 403 is arranged in the second
region 402, and a light-emitting device array 406 is arranged
in the first region 401 and the second region 402. In the
light-emitting device array 406, the light-emitting devices
arranged between the first region 401 and the second region
402 are configured to cover the driving circuits.

[0063] The light-emitting device array 406 is arranged on
the substrate 407. The light-emitting device array 406 covers
the gate driving unit 405 in a first dimensional direction, the
light-emitting device array 406 covers the data signal driv-
ing unit in a second dimensional direction.

[0064] A length of a first long side of the first region 401
corresponding to the light emitting device array is greater
than a length of a second long side of the second region 402
corresponding to the switch unit array 403. A length of a first
short side of the first region 401 is greater than a length of
a second short side of the second region 402.

[0065] In the second region 402, each of the switch unit
arrays 403 has the same size. In the first region 401, each of
the light emitting devices has a same size. The size of the
light-emitting device is greater than that of the switch unit
array 403.

[0066] For example, in the light-emitting device array 406
along the first dimensional direction, a first width difference
y between the light emitting device and the switch unit is
defined as an expression of a width x of the gate driving umt
405 that is divided by the interval number n of the light
emitting devices. In other words, the first width difference
x/n is defined as a difference between a light emitting device
and a switch unit.

Feb. 28,2019

[0067] Similarly, in the light-emitting device array 406
along the second dimensional direction, a second width
difference y' between the light emitting device and the
switch unit is defined as an expression of a width x' of the
gate driving unit 405 that is divided by the interval number
m of the light emitting devices. In other words, the second
width difference x'/n is defined as a difference between a
light emitting device and a switch unit.

[0068] According to an objective of the present disclosure,
an AMOLED display device includes a cover plate and an
AMOLED display panel. The AMOLED display panel
includes a first region and a second region, where the second
region is arranged on at least one side of the first region. The
AMOLED display panel further includes a substrate, a
plurality of pixel units, and a driving circuit. The pixel units
include a plurality of switch units and light-emitting devices,
where the switch units are arranged on the substrate in an
array. The switch units include a plurality of thin film
transistors. The light-emitting devices are arranged opposite
the switch units and connected with the thin film transistors
correspondingly. The driving circuit is arranged on the
substrate and corresponds to the second region, and con-
nected with the thin film transistors correspondingly. A
switch unit array includes least four switch units and is
arranged in the first region. A light-emitting device array
includes at least four light-emitting devices and is arranged
in the first region and the second region. At least one
light-emitting device arranged in the second region is con-
figured to cover the driving circuit.

[0069] An operational principle of the AMOLED display
device is similar to that of the AMOLED display panel of the
above-mentioned embodiments. Specific operations can be
referred to the above embodiments, and descriptions are not
repeated herein.

[0070] Comparing with an AMOLED display panel in
related art, an organic light emitting diode (OLED) (e.g.,
AMOLED) display device having the AMOLED display
panel of the present disclosure is extended to a GOA circuit,
such that the GOA circuit is hidden. Furthermore, a display
area of the AMOLED display panel is effectively increased,
such that a visual screen ratio of the AMOLED display panel
is improved. Since a side area of a conventional display
panel having the AMOLED occupied by the GOA circuit is
increased, thereby decreasing the visual screen ratio of the
display panel, and a full display screen of the conventional
display panel cannot be achieved. In the present disclosure,
these problems can be solved by the AMOLED display
panel and a display device having the AMOLED display
panel.

[0071] As is understood by a person skilled in the art, the
foregoing preferred embodiments of the present disclosure
are illustrative rather than limiting of the present disclosure.
It is intended that they cover various modifications and
similar arrangements be included within the spirit and scope
of the present disclosure, the scope of which should be
accorded the broadest interpretation so as to encompass all
such modifications and similar structures.

What is claimed is:

1. A display panel of an active matrix organic light
emitting diode (AMOLED), wherein the display panel com-
prises a first region and a second region arranged on at least
one side of the first region, the display panel further com-
prising:
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a substrate;

each of a plurality of pixel units comprising:

a switch unit arranged on the substrate in an array, and
comprising a thin film transistor; and

a light-emitting device arranged and corresponding to
the switch unit, and connected with the thin film
transistor correspondingly; and

adriving circuit arranged on the substrate and correspond-

ing to the second region, and connected with the thin
film transistor correspondingly;

wherein a switch unit array comprises at least four switch

units and is arranged in the first region, and a light-
emitting device array comprises at least four light-
emitting devices and is arranged in the first region and
the second region;

wherein at least one of the four light-emitting devices

arranged in the second region is configured to cover the
driving circuit;

wherein the substrate comprises a first side and a second

side adjacent to the first side;

wherein the driving circuit comprises a gate driving unit

arranged near the first side, and a data signal driving
unit arranged near the second side;

wherein the light-emitting device array is configured to

cover the gate driving unit in a first dimensional
direction, and the light-emitting device array is config-
ured to cover the data signal driving unit in a second
dimensional direction.

2. The display panel according to claim 1, wherein the
light-emitting device array comprises a first light-emitting
device array, a second light-emitting device array, and a third
light-emitting device array, wherein the first light-emitting
device array is arranged on a side of the third light-emitting
device array in the first dimensional direction, and the
second light-emitting device array is arranged on a side of
the third light-emitting device array in the second dimen-
sional direction;

wherein along the first dimensional direction, a size of the

light emitting device in the first light emitting device
array is greater than a size of the light emitting device
in the third light-emitting device array;

wherein along the second dimensional direction, a size of

the light emitting device in the second light emitting
device array is greater than a size of the light emitting
device in the third light-emitting device array.

3. The display panel according to claim 2, wherein a
length of a first long side of the first region corresponding to
the light emitting device array is greater than a length of a
second long side of the second region corresponding to the
switch unit array, a length of a first short side of the first
region is greater than a length of a second short side of the
second region;

wherein the first region is an area corresponding to a first

projection using a rectangular shape, and the second
region is an area corresponding to a second projection
using the rectangular shape;

wherein the first projection is a region of the light-

emitting device on a plane where the display panel is
located, and the second projection is a region of the
switch unit on the plane where the display panel is
located.

4. The display panel according to claim 3, wherein each
of light emitting devices of the light-emitting device array
has a same size.
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5. The display panel according to claim 3, wherein the
light emitting devices of the first light-emitting device array
in at least one dimensional direction have different sizes, and
the light emitting devices of the second light-emitting device
array in at least one dimensional direction have different
sizes.

6. A display panel of an active matrix organic light
emitting diode (AMOLED), wherein the display panel com-
prises a first region and a second region that is arranged on
at least one side of the first region, the display panel further
comprising:

a substrate;

each of a plurality of pixel units comprising:

a switch unit arranged on the substrate in an array, and
comprising a thin film transistor; and

a light-emitting device arranged and corresponding to
the switch unit, and connected with the thin film
transistor correspondingly; and

a driving circuit arranged on the substrate and correspond-
ing to the second region, and connected with the thin
film transistor correspondingly;

wherein a switch unit array comprises at least four switch
units and is arranged in the first region, and a light-
emitting device array comprises at least four light-
emitting devices and is arranged in the first region and
the second region;

wherein at least one of the four light-emitting devices
arranged in the second region is configured to cover the
driving circuit.

7. The display panel according to claim 6, wherein the
light-emitting device array comprises a first light-emitting
device array, a second light-emitting device array, and a third
light-emitting device array, wherein the first light-emitting
device array is arranged on a side of the third light-emitting
device array in the first dimensional direction, and the
second light-emitting device array is arranged on a side of
the third light-emitting device array in the second dimen-
sional direction;

wherein along the first dimensional direction, a size of the
light emitting device in the first light emitting device
array is greater than a size of the light emitting device
in the third light-emitting device array;

wherein along the second dimensional direction, a size of
the light emitting device in the second light emitting
device array is greater than a size of the light emitting
device in the third light-emitting device array.

8. The display panel according to claim 7, wherein a
length of a first long side of the first region corresponding to
the light emitting device array is greater than a length of a
second long side of the second region corresponding to the
switch unit array, a length of a first short side of the first
region is greater than a length of a second short side of the
second region;

wherein the first region is an area corresponding to a first
projection using a rectangular shape, and the second
region is an area corresponding to a second projection
using a rectangular shape;

wherein the first projection is a projection of the light-
emitting device on a plane where the display panel is
located, and the second projection is a projection of the
switch unit array on the plane where the display panel
is located.
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9. The display panel according to claim 8, wherein each
of the light emitting devices of the light-emitting device
array has a same size.

10. The display panel according to claim 8. wherein the
light emitting devices of the first light-emitting device array
in at least one dimensional direction have different sizes, and
the light emitting devices of the second light-emitting device
array in at least one dimensional direction have different
sizes.

11. A display device of an active matrix organic light
emitting diode (AMOLED), wherein the display device
comprises a cover plate and a display panel having the
AMOLED, wherein the display panel comprises a first
region and a second region that is arranged on at least one
side of the first region, the display panel further comprising:

a substrate;

each of a plurality of pixel units comprising:

a switch unit arranged on the substrate in an array, and
comprising a thin film transistor; and

a light-emitting device arranged and corresponding to
the switch unit, and connected with the thin film
transistor correspondingly; and

adriving circuit arranged on the substrate and correspond-

ing to the second region, and connected with the thin
film transistor correspondingly;

wherein a switch unit array comprises at least four switch

units and is arranged in the first region, and a light-
emitting device array comprises at least four light-
emitting devices and is arranged in the first region and
the second region;

wherein at least one of the four light-emitting devices

arranged in the second region is configured to cover the
driving circuit.

12. The display device according to claim 11, wherein the
light-emitting device array comprises a first light-emitting
device array, a second light-emitting device array, and a third
light-emitting device array, wherein the first light-emitting
device array is arranged on a side of the third light-emitting
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device array in the first dimensional direction, and the
second light-emitting device array is arranged on a side of
the third light-emitting device array in the second dimen-
sional direction;

wherein along the first dimensional direction, a size of the

light emitting device in the first light emitting device
array is greater than a size of the light emitting device
in the third light-emitting device array;

wherein along the second dimensional direction, a size of

the light emitting device in the second light emitting
device array is greater than a size of the light emitting
device in the third light-emitting device array.

13. The display device according to claim 12, wherein a
length of a first long side of the first region corresponding to
the light emitting device array is greater than a length of a
second long side of the second region corresponding to the
switch unit array, a length of a first short side of the first
region is greater than a length of a second short side of the
second region;

wherein the first region is an area corresponding to a first

projection using a rectangular shape, and the second
region is an area corresponding to a second projection
using a rectangular shape;

wherein the first projection is a projection of the light-

emitting device on a plane where the display panel is
located, and the second projection is a projection of the
switch unit array on the plane where the display panel
is located.

14. The display device according to claim 12, wherein
each of the light emitting devices of the light-emitting
device array has a same size.

15. The display device according to claim 14, wherein the
light emitting devices of the first light-emitting device array
in at least one dimensional direction have different sizes, and
the light emitting devices of the second light-emitting device
array in at least one dimensional direction have different
sizes.
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