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(57) ABSTRACT

An active matrix organic light-emitting diode (AMOLED)
display panel is provided. The AMOLED display panel
includes a display light-emitting region, a driving circuit
region disposed below the display light-emitting region, and
a fan-out region. An area of the driving circuit region is less
than an area of the display light-emitting region, and the
display light-emitting region completely covers the driving
circuit region and at least a portion of the fan-out region. The
AMOLED display panel saves a certain space for setting
traces of the fan-out region by reducing an area of a lower
edge region of the driving circuit region, so that a width of
a lower side frame of the display panel is reduced.
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ACTIVE MATRIX ORGANIC
LIGHT-EMITTING DIODE DISPLAY PANEL

BACKGROUND OF INVENTION

Field of Invention

[0001] The present invention relates to a field of display
technology, and more particularly, to an active matrix
organic light-emitting diode (AMOLED) display panel.

Description of Prior Art

[0002] With the development of display industry technol-
ogy, people are increasingly demanding high-quality display
panels. For some high-end display panels, people will need
to obtain narrow frame display panels.

[0003] With the development of flexible active matrix
organic light-emitting diode (AMOLED) display panels, a
new pad bending technology has been proposed for large
lower frames of rigid panels. As shown in FIG. 1, a chip on
film (COF) is disposed on a bonding pad area (bonding area)
or an ultra-thin chip on plastic (COP) is disposed on an IC
(integrated circuit) bonding pad area, and both the bonding
pad area and the IC bonding pad area are disposed below a
display panel. A fanout trace connected to a data signal of a
pixel circuit in an active area. The bonding pad area or the
IC bonding pad area, the fanout trace, and some test circuit
areas are bent below the panel, which can narrow the lower
frames of original rigid display panels.

[0004] Referring to FIG. 1, it is a schematic view of the
existing flexible AMOLED display panel structure. In the
existing display panels, in order to ensure a width called E
value which is required for the panels having a curved edge,
a distance called D value between the active area and a
bending area (bending area C2) is still large due to a layout
space of a fan-out region C3 (a data line of the active area
C1 is fanned into a bending region, so that the E value and
the D value are greater). In addition, a space is required for
the bending area, so that the lower frame of the entire panel
is still large.

[0005] As shown in FIG. 2, the flexible AMOLED display
panel includes a driving unit 11' and a display unit 12'. The
driving unit 11' corresponds to the display unit 12", and the
driving unit 11' and the display unit 12' have a same size.
Also, the driving unit 11' and the display unit 12' are
disposed in a same area and connected to each other through
via holes.

[0006] Therefore, it is necessary to provide a narrow frame
AMOLED display panel to solve the above technical prob-
lems.

SUMMARY OF INVENTION

[0007] One embodiment of the present invention provides
a narrow frame AMOLED display panel to solve the tech-
nical problem that a large width of lower frame of existing
AMOLED display panel.

[0008] In one embodiment of the present invention, an
active-matrix organic light-emitting diode (AMOLED) dis-
play panel comprises a driving circuit region for driving a
display light-emitting region to emit light; a fan-out region
for setting a fanout trace; and a display light-emitting region
disposed above the driving circuit region and the fan-out
region; wherein an area of the driving circuit region is less
than an area of the display light-emitting region, and the
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display light-emitting region completely covers the driving
circuit region and at least a portion of the fan-out region; the
driving circuit region comprises a plurality of driving units,
the display light-emitting region comprises a plurality of
display units, each of the driving units is electrically con-
nected to one of the display units, and an area of each of the
driving units is less than an area of each of the display units;
the driving circuit region comprises an intermediate region
and a lower edge region disposed below the intermediate
region, and a distance between each two of the driving units
disposed in the intermediate region is greater than a distance
between each two of the driving units disposed in the lower
edge region; the display light-emitting region comprises a
first display light-emitting region corresponding to the lower
edge region and a third display light-emitting region corre-
sponding to the fan-out region, and at least a portion of the
driving units is electrically connected to the display units
disposed in the third display light-emitting region; and the
fan-out region is disposed at one side of the lower edge
region, and the fan-out region comprises a first portion
covered by the display light-emitting region and a second
portion disposed outside the display light-emitting region.
[0009] The AMOLED display panel according to one
embodiment of the present invention, each of the driving
units comprises a driving thin film transistor for driving the
display unit to emit light, and the driving thin film transistor
comprises a source/drain and a planar layer disposed on the
source/drain; each of the display units comprises an anode
disposed on the planar layer and a pixel defining layer
disposed on the anode, and the pixel defining layer is
provided with an opening; the source/drain is electrically
connected to the anode; the lower edge region comprises a
first edge, and the first edge is disposed at a side of the lower
edge region close to the intermediate region; and in one of
the driving units disposed in the lower edge region and in
one of the display units which is electrically connected to the
one of driving units disposed in the lower edge region and
located near the first edge, the source/drain of each the
driving units is closer to the first edge in relative to the anode
of each the display units.

[0010] The AMOLED display panel according to one
embodiment of the present invention, a distance between the
source/drain of each the driving units and the anode in the
lower region is larger from a side near the first edge to
another side away from the first edge.

[0011] The AMOLED display panel according to one
embodiment of the present invention, a length of the source/
drain of each the driving units electrically connected to the
anode of each the display units disposed in the lower edge
region is longer from a side near the first edge to another side
away from the first edge.

[0012] The AMOLED display panel according to one
embodiment of the present invention, each of the driving
thin film transistors comprises a substrate, an active layer
disposed on the substrate, a first gate disposed on the active
layer, a second gate disposed on the first gate, the source/
drain disposed on the second gate, and the planar layer
disposed on the source/drain; and the source/drain of the
driving thin film transistor is electrically connected to the
anode corresponding to the display unit through a via hole.
[0013] The AMOLED display panel according to one
embodiment of the present invention, each of the driving
thin film transistors comprises a substrate, an active layer
disposed on the substrate, a first gate disposed on the active
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layer, a second gate disposed on the first gate, the source/
drain disposed on the second gate, the planar layer disposed
on the source/drain, and a source/drain trace disposed on the
planar layer; the source/drain of the driving thin film tran-
sistor is electrically connected to the anode of the corre-
sponding display unit through the source/drain trace; and a
length of the source/drain trace of another one of the driving
units electrically connected to the anode of another one of
the display units disposed in the lower edge region and away
from the first edge is longer than a length of the source/drain
trace of the one of the driving units near the first edge.
[0014] The AMOLED display panel according to one
embodiment of the present invention, the driving circuit
region further comprises two side edge regions disposed at
both sides of the intermediate region, and a distance between
each two of the driving units disposed in the intermediate
region is greater than a distance between each two of the
driving units disposed at each of the two side edge regions.
[0015] In another embodiment of the present invention, an
active-matrix organic light-emitting diode (AMOLED) dis-
play panel comprises a driving circuit region for driving a
display light-emitting region to emit light; a fan-out region
for setting a fanout trace; and a display light-emitting region
disposed above the driving circuit region and the fan-out
region; wherein an area of the driving circuit region is less
than an area of the display light-emitting region, and the
display light-emitting region completely covers the driving
circuit region and at least a portion of the fan-out region.
[0016] The AMOLED display panel according to one
embodiment of the present invention, the driving circuit
region comprises a plurality of driving units, the display
light-emitting region comprises a plurality of display units,
each of the driving units is electrically connected to one of
the display units, and an area of each of the driving units is
less than an area of each of the display units.

[0017] The driving circuit region comprises an interme-
diate region and a lower edge region disposed below the
intermediate region, and a distance between each two of the
driving units disposed in the intermediate region is greater
than a distance between each two of the driving units
disposed in the lower edge region, so that the area of lower
edge of driving region is reduced.

[0018] The AMOLED display panel according to one
embodiment of the present invention, each of driving units
comprises a driving thin film transistor for driving the
display unit emitting, and the driving thin film transistor
comprises a source/drain and a planar layer disposed on the
source/drain; each the display units comprises an anode
disposed on the planar layer and a pixel defining layer
disposed on the anode, and the pixel defining layer is
provided with an opening; the source/drain is electrically
connected to the anode; the display light-emitting region
comprises a first display light-emitting region corresponding
to the lower edge region and a third display light-emitting
region corresponding to the fan-out region, and at least
portion of the driving units is electrically connected to the
display units disposed in the third display light-emitting
region.

[0019] The AMOLED display panel according to one
embodiment of the present invention, the lower edge region
comprises a first edge, and the first edge is disposed at a side
of the lower edge region close to the intermediate region;
and in one of the driving units disposed in the lower edge
region and in one of the display units which is electrically
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connected to the one of driving units disposed in the lower
edge region and located near the first edge, the source/drain
of each the driving units is closer to the first edge in relative
to the anode of each the display units.

[0020] The AMOLED display panel according to one
embodiment of the present invention, a distance between the
source/drain of each the driving units and the anode in the
lower edge region is larger from a side near the first edge to
another side away from the first edge.

[0021] The AMOLED display panel according to one
embodiment of the present invention, a length of each the
source/drain of the driving units electrically connected to the
anode of each the display units disposed in the lower edge
region is longer from a side near the first edge to another side
away from the first edge.

[0022] The AMOLED display panel according to one
embodiment of the present invention, the fan-out region is
disposed at one side of the lower edge region, and the
fan-out region comprises a first portion covered by the
display light-emitting region and a second portion disposed
outside the display light-emitting region.

[0023] The AMOLED display panel according to one
embodiment of the present invention, the driving circuit
region further comprises an upper edge region disposed
above the intermediate region, and a distance between each
two of the driving units disposed in the intermediate region
is greater than a distance between each two of the driving
units disposed at the upper edge region, so that the area of
upper edge of driving region is reduced.

[0024] The AMOLED display panel according to one
embodiment of the present invention, the driving circuit
region comprises two side edge regions disposed at both
sides of the intermediate region, and a distance between each
two of the driving units disposed in the intermediate region
is greater than a distance between each two of the driving
units disposed at the two side edge regions, so that the area
of two side edge of driving regions is reduced.

[0025] The AMOLED display panel according to one
embodiment of the present invention, the driving circuit
region comprises a plurality of driving units, the display
light-emitting region comprises a plurality of display units,
each of the driving units is electrically connected to one of
the display units; and the driving circuit region comprises an
intermediate region and a lower edge region disposed below
the intermediate region, and an area of each of the driving
units disposed in the intermediate region is equal to an area
of each of the display units disposed in the intermediate
region, and an area of each of the driving units disposed in
the lower edge region is less than an area of each of the
display units disposed in the lower edge region.

[0026] The AMOLED display panel according to one
embodiment of the present invention, each of driving units
comprises a driving thin film transistor, and the driving thin
film transistor comprises a source/drain and a planar layer
disposed on the source/drain; each of the display units
comprises an anode disposed on the planar layer and a pixel
defining layer disposed on the anode, and the pixel defining
layer is provided with an opening; the source/drain is
electrically connected to the anode; the display light-emit-
ting region comprises a first display light-emitting region
corresponding to the lower edge region and a third display
light-emitting region corresponding to the fan-out region,
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and at least portion of the driving units is electrically
connected to the display units disposed in the third display
light-emitting region.

[0027] The AMOLED display panel according to one
embodiment of the present invention, the lower edge region
comprises a first edge, and the first edge is disposed at a side
of the lower edge region close to the intermediate region;
and in one of the driving units is disposed in the lower edge
region and in one of the display units is electrically con-
nected to the one of driving units disposed in the lower edge
region and located near the first edge, the source/drain of
each the driving units is closer to the first edge in relative to
the anode of each the display units.

[0028] The AMOLED display panel according to one
embodiment of the present invention, a distance between the
source/drain of each the driving units and the anode in the
lower edge region is larger from a side near the first edge to
another side away from the first edge.

[0029] The AMOLED display panel according to one
embodiment of the present invention, a length of the source/
drain of each the driving units electrically connected to the
anode of the display unit disposed in the lower edge region
is longer from a side near the first edge to another side away
from the first edge.

[0030] The AMOLED display panel according to one
embodiment of the present invention, the fan-out region is
disposed at one side of the lower edge region, and the
fan-out region comprises a first portion covered by the
display light-emitting region and a second portion disposed
outside the display light-emitting region.

[0031] The AMOLED display panel according to one
embodiment of the present invention, each of the driving
thin film transistors comprises a substrate, an active layer
disposed on the substrate, a first gate disposed on the active
layer, a second gate disposed on the first gate, the source/
drain disposed on the second gate, the planar layer disposed
on the source/drain, and the source/drain of the driving thin
film transistor is electrically connected to the anode of the
corresponding display unit through a via hole, and a trace of
the fan-out region extends outwardly from a lower edge
region of the drive circuit region.

[0032] The AMOLED display panel according to one
embodiment of the present invention, each of the driving
thin film transistors comprises a substrate, an active layer
disposed on the substrate, a first gate disposed on the active
layer, a second gate disposed on the first gate, the source/
drain disposed on the second gate, the planar layer disposed
on the source/drain, and a source/drain trace is disposed on
the planar layer; the source/drain of the driving thin film
transistor is electrically connected to the anode of the
corresponding to the display unit through the source/drain
trace; and a length of the source/drain trace of another one
of the driving units electrically connected to the anode of
another one of the display units disposed in the lower edge
region and away from the first edge is longer than a length
of the source/drain trace of the one of the driving units near
the first edge.

[0033] In the present invention, it should be noted that,
when the pixels per inch (PPI) is less than 530, the area of
the driving unit can be less than the area of the display unit
electrically connected thereto in the current state of the art.
Of course, with the development of level of technology,
when the PPI is greater than or equal to 530, the above
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structure should be also achieved. Therefore, the PPI is not
limited in the present invention.

[0034] As compared with the AMOLED display panel of
the prior art, the AMOLED display panel of the present
application reduces an occupied area of the lower edge
region of the driving circuit region by keeping an area of the
display light-emitting region, and the AMOLED display
panel saves a certain space for setting a trace of the fan-out
region, so that a width of a lower side frame of the display
panel is reduced.

[0035] Furthermore, the occupied area of the upper edge
region of the driving circuit region is reduced and thus an
additional space is used for setting a source driving circuit
or the VSS trace. Therefore, a width of an upper side frame
of the display panel is reduced. Reducing area of two side
edge regions of the driving circuit region and thus an
additional space is used for setting a gate driving circuit or
the VSS trace, and a width of frames of two sides of the
display panel is reduced. Accordingly, a technical problem
of the large width of the lower side frame of the existing
AMOLED display panel is solved.

BRIEF DESCRIPTION OF DRAWINGS

[0036] In order to more clearly illustrate the embodiments
of the present application or the technical solutions in the
prior art, the drawings used in the embodiments will be
briefly described below. The drawings in the following
description are only partial embodiments of the present
application, and those skilled in the art can obtain other
drawings according to the drawings without any creative
work.

[0037] FIG. 1 is a schematic structural view of an active
matrix organic light-emitting diode (AMOLED) display
panel of prior art.

[0038] FIG. 2 is a schematic structural view of a driving
unit and a display unit of the prior art.

[0039] FIG. 3 is a schematic structural view of an AMO-
LED display panel according to a first embodiment of the
present invention.

[0040] FIG. 4 is an enlarged view of A in FIG. 3.
[0041] FIG. 5 is an enlarged view of B in FIG. 3.
[0042] FIG. 6 is a schematic cross-sectional view of the

AMOLED display panel showing an intermediate region, a
driving unit disposed in the lower edge region, and a
corresponding display unit according to the first embodi-
ment of the present invention.

[0043] FIG. 7 is a schematic cross-sectional view of the
AMOLED display panel showing an intermediate region, a
driving unit disposed in the lower edge region, and a
corresponding display unit according to a second embodi-
ment of the present invention.

[0044] FIG. 8is a schematic structural view of AMOLED
display panel showing an arrangement of a driving unit and
adisplay unit according to a third embodiment of the present
invention.

[0045] FIG. 9 is a schematic cross-sectional view of the
AMOLED display panel showing an intermediate region, a
driving unit disposed in the lower edge region, and a
corresponding display unit according to a third embodiment
of the present invention.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0046] Please refer to the drawings in the drawings, in
which the same reference numerals represent the same
components. The following description is based on the
specific embodiments of the present invention as illustrated,
and should not be construed as limiting the specific embodi-
ments that are not described herein.

[0047] Referring to FIG. 3, FIG. 3 is a schematic structural
view of an AMOLED display panel according to a first
embodiment of the present invention.

[0048] According to a first embodiment of the present
invention, the AMOLED display panel comprises a driving
circuit region D2 for driving a display light-emitting region
D1 to emit light, a fan-out region D3 for setting a fanout
trace, the display light-emitting region D1 disposed above
the driving circuit region D2 and the fan-out region D3, and
a bending region D4 for bending.

[0049] An area of the driving circuit region D2 is less than
an area of the display light-emitting region D1, and the
display light-emitting region D1 completely covers the
driving circuit region D2 and at least a portion of the fan-out
region D3.

[0050] According to the first embodiment of the present
invention, an area of a lower edge region of the driving
circuit region D2 is reduced by keeping an area of the
display light-emitting region D1, and a certain space is saved
for setting a trace of the fan-out region D3, so that a width
of a lower side frame of the display panel is reduced.
[0051] Specifically, referring to FIG. 4, the driving circuit
region D2 comprises a plurality of driving units 1, the
display light-emitting region D1 comprises a plurality of
display units 12, each of the driving units 11 is electrically
connected to one of the display units 12, and an area of each
of the driving units 11 is less than an area of each of the
display units 12, and an area of the circuit region D2 is
maximally compressed.

[0052] The driving circuit region D2 comprises an inter-
mediate region D21 and a lower edge region D22 disposed
below the intermediate region D21, and a distance between
each two of the driving units 11 disposed in the intermediate
region D21 is greater than a distance between each two of
the driving units 11 disposed in the lower edge region D22,
so that the area of the lower edge region D22 is reduced.
[0053] In the first embodiment of the present invention,
the area of the display light-emitting area D1 is a sum of
areas of orthographic projections of the plurality of display
units 12 on the substrate 111. The area of single display unit
12 is a sum of areas of orthographic projections of an
opening of a pixel defining layer and a partial pixel defining
layer disposed at one side of the opening on the substrate 111
(as shown in FIG. 6). The area of the driving circuit region
D2 is a sum of the areas of the orthographic projections of
the plurality of driving units 11 on the substrate 111. The
area of single driving unit 11 is an area occupied by the
layout of a sub-pixel circuit, such as a sum of areas of the
orthographic projections of 7T1C and 6T1C on the sub-
strate. That is, the area of the single driving unit 11 is a sum
of the areas of the orthographic projections of the 7T1C and
6T1C on the substrate. However, there is merely one driving
thin film transistor shown in the embodiment of the present
invention, and the area of the single driving unit comprises
the driving thin film transistor and at least one switched thin
film transistor that are well known to those skilled persons
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in the art and will not be described again. Each of the driving
units 11 comprises a driving thin film transistor used for
driving the display unit 12 to emit light and at least one
switching thin film transistor (not shown) functioning as a
switch.

[0054] The size of the driving unit 11 and the display unit
12 are designed differently, and the display unit 12 is
designed according to the original panel size and resolution
in the prior art, and the area of the driving unit 11 is reduced.
That is, the area of the driving unit 11 is less than the area
of the display unit 12.

[0055] In addition, the arrangement distance of the driving
unit 11 of the lower edge region D22 is reduced, so that an
occupied area of the lower edge region D22 is reduced.
Therefore, a certain space is saved for setting a trace of the
fan-out region D3, and a width of a lower side frame of the
display panel is reduced.

[0056] Each of the driving units 11 comprises the driving
thin film transistor. The driving thin film transistor com-
prises a source/drain 115 and a planar layer 116 disposed on
the source/drain 115. Each of the display units 12 comprises
an anode 121 disposed on the planar layer 116 and a pixel
defining layer 122 disposed on the anode 121, and the pixel
defining layer 122 is provided with an opening. The source/
drain 115 is electrically connected to the anode 121.
[0057] The display light-emitting region D1 comprises a
first display light-emitting region D11 corresponding to the
lower edge region D22, a second display light-emitting
region D12 corresponding to the intermediate region D21,
and a third display light-emitting region D13 corresponding
to the fan-out region D3. At least one of the driving units 11
disposed in the lower edge region D22 is electrically con-
nected to at least one the display unit 12 disposed in the third
display light-emitting region D13.

[0058] The lower edge region D22 includes a first edge M,
and the first edge M is disposed at a side of the lower edge
region D22 close to the intermediate region D21.

[0059] One of the driving units 11 is disposed in the lower
edge region D22 and one of the display units 12 is electri-
cally connected to the one of driving units 11 disposed in the
lower edge region and located near the first edge M. The
source/drain 115 of each of the driving units 11 is closer to
the first edge M in relative to the anode 121 of each of the
display units. Therefore, there is no driving unit below the
third display light-emitting region D13, so that it is used for
setting a trace of the fan-out region D3.

[0060] The above arrangement can reduce the area of the
lower edge region D22, so that the width of the lower side
frame of the display panel is reduced.

[0061] In addition, a distance between the source/drain
115 of each of the driving units 11 and each of the anodes
121 in the lower edge region is larger from a side near the
first edge M to another side away from the first edge M.
Therefore, it can maximize an area of the third display
light-emitting region D13, so that fan-out traces can be
disposed below the third display light-emitting region D13
and a number of the fan-out traces be maximized.

[0062] The fan-out region D3 is disposed at one side of the
lower edge region D22, and the fan-out region D3 comprises
a first portion D31 covered by the display light-emitting
region D1 and a second portion D32 disposed outside the
display light-emitting region D1. That is, the third display
light-emitting region D13 is correspondingly disposed
above the first portion D31 of the fan-out region D3.
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[0063] Furthermore, referring to FIG. 5, the driving circuit
region D2 further comprises an upper edge region D23
disposed above the intermediate region D21, and a distance
between each two of the driving units 11 disposed in the
intermediate region D21 is greater than a distance between
each two of the driving units 11 disposed at the upper edge
region D23. Therefore, an occupied area of the upper edge
area D23 is reduced.

[0064] The arrangement distance of the driving units 11
disposed in the upper edge region D23 is reduced. That s,
in the vertical space, the driving units 11 disposed in the
upper edge region D22 and the display units 12 which
correspond to the driving units 11 are dislocated, and the
driving units 11 disposed in the upper edge region D23 are
close to the intermediate region D21, so that the occupied
area of the upper edge area D23 is reduced. Therefore, an
additional space is used for arranging a source driving
circuit or a VSS trace, and the width of the upper side frame
of the display panel is reduced.

[0065] Furthermore, referring to FIG. 4 and FIG. 5, the
driving circuit region D2 comprises two side edge regions
D24 disposed at both sides of the intermediate region D21,
and a distance between each two of the driving units 11
disposed in the intermediate region D21 is greater than a
distance between each two of the driving units 11 disposed
at each of the two side edge regions D24. Therefore, an
occupied area of the two side edge regions D24 is reduced.
[0066] The arrangement distance of the driving units 11
disposed at two side edge regions of the driving circuit
region D2. That is, in the vertical space, the driving units 11
disposed at two side edge regions D24 and the display units
12 which correspond to the driving units 11 are dislocated,
and the driving units 11 disposed at two side edge regions
D24 are close to the intermediate region D21, so that the
occupied areas of the two side edge regions D24 are
reduced. Therefore, an additional space is used for arranging
the gate driving circuit or the VSS trace, and a width of two
side frame of the display panel is reduced.

[0067] In addition, in one embodiment of the present
invention, the distance between each two of the driving units
disposed in the intermediate region D21 is not necessarily
equal. For example, the distance between each two of the
driving units disposed in the intermediate region D21 can
also be gradually reduced from a center to a peripheral edge.
Therefore, an occupied area of the drive circuit region D2 is
further reduced.

[0068] Referring to FIG. 6, in the first embodiment of the
present invention, each of the driving thin film transistors
comprises the substrate 111, an active layer 112 disposed on
the substrate 111, a first gate 113 disposed on the active layer
112, a second gate 114 disposed on the first gate 113, the
source/drain 115 disposed on the second gate 114, and the
planar layer 116 disposed on the source/drain 115. A first
insulating layer is disposed between the active layer 112 and
the first gate 113. A second insulating layer is disposed
between the first gate 113 and the second gate 114. An
interlayer dielectric layer is disposed between the second
gate 114 and the source/drain 115.

[0069] Each of the display units 12 comprises the anode
121 disposed on the planar layer 116, the pixel defining layer
122 disposed on the anode 121, and an organic light-
emitting layer (not shown).

[0070] The trace of the fan-out region D3 and the first gate
113, the second gate 114 or the source/drain 115 are disposed
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on the same layer. The trace of the fan-out region D3 extends
outward from the lower edge region of the driving circuit
region D2.

[0071] In the first embodiment of the present invention,
the driving units 11 disposed in the peripheral edge region of
the driving circuit region D2 and the display units 12 which
are electrically connected to the driving units 11 are dislo-
cated. That is, the source/drain 115 of each of the driving
units 11 is dislocated in relative to the anode 121 near one
side the first edge M, which results each of the driving units
11 not to be completely below the corresponding each of the
display units 12. When a space between the source/drain 115
is enough, a length of the source/drain 115 can be appro-
priately extended below the anode 121. The driving units 11
disposed in the peripheral edge regions (upper, lower, and
both side edge regions) of the driving circuit region D2 are
electrically connected to the display units 12 through via
holes.

[0072] A length of the source/drain 115 of each of the
driving units 11 electrically connected to the anode 121 of
each of the display units 12 disposed in the lower edge
region D21 is longer from a side near the first edge M to
another side away from the first edge M.

[0073] Referring to FIG. 7, in a second embodiment of the
present invention, the display light-emitting region D1 com-
prises the first display light-emitting region D11 correspond-
ing to the lower edge region D22, the second display
light-emitting region D12 corresponding to the intermediate
region D21, and the third display light-emitting region D13
corresponding to the fan-out region D3. Each of the driving
units 21 comprises the driving thin film transistor. The
difference between the second embodiment and the first
embodiment of the present invention is that the thin film
transistor further comprises a substrate 211, an active layer
212 disposed on the substrate 211, a first gate 213 disposed
on the active layer 212, a second gate 214 disposed on the
first gate 213, the source/drain 215 disposed on the second
gate 214, and a planar layer 217 disposed on the source/drain
215. A source/drain trace 216 is disposed on the planar layer
217. A first insulating layer is disposed between the active
layer 212 and the first gate 213. A second insulating layer is
disposed between the first gate 213 and the second gate 214.
An interlayer dielectric layer is disposed between the second
gate 214 and the source/drain 215. Another planar layer 218
is disposed between the source/drain 215 and the source/
drain trace 216.

[0074] Each of the display units 22 comprises an anode
221 disposed on the planar layer 218, a pixel defining layer
222 disposed on the anode 221, and an organic light-
emitting layer (not shown).

[0075] The source/drain 215 of the driving thin film tran-
sistor is electrically connected to the anode 221 which
corresponds to the display unit 22 through the source/drain
trace 216.

[0076] Inthe second embodiment of the present invention,
the driving units 21 disposed in the peripheral edge region
of the driving circuit region and the display units 22 which
correspond to the driving units 21 are dislocated. That is, the
source/drain 215 of each of the driving units 21 is dislocated
in relative to the anode 221 near one side the first edge M,
which results each of the driving units 21 not to be com-
pletely below the corresponding each of the display units 22.
When a space between the source/drain 215 is not enough,
the driving units 21 disposed in the peripheral edge regions
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(upper, lower, and both side edge regions) of the driving
circuit region are electrically connected to the display units
22 through the source/drain traces 216.

[0077] A length of the source/drain 216 of each of the
driving unit 21 electrically connected to the anode 221 of
each of the display units 22 disposed in the lower edge
region D21 is longer from a side near the first edge M to
another side away from the first edge M.

[0078] The driving circuit region comprises the interme-
diate region D21 and the lower edge region D22 disposed
below the intermediate region D21. In the intermediate
region D21, an area of each of driving units 31 is equal to
an area of each of display units 32. In the lower edge region
D22, the area of each of the driving units 31 is less than an
area of each of the display units 32.

[0079] The display light-emitting region D1 comprises the
first display light-emitting region D11 corresponding to the
lower edge region D22, the second display light-emitting
region D12 corresponding to the intermediate region D21,
and the third display light-emitting region D13 correspond-
ing to the fan-out region D3. At least part of the driving unit
31 disposed in the lower edge region D22 is electrically
connected to the display unit 32 disposed in the third display
light-emitting region D13.

[0080] The lower edge region D22 includes the first edge
M. The first edge M is disposed at a side of the lower edge
region D22 close to the intermediate region D21.

[0081] Each of the driving units 31 is disposed in the lower
edge region D22 and each of the display units 32 disposed
in the lower edge region D22 is electrically connected to the
each of the driving units 31. A source/drain 315 of each of
the driving units 31 is dislocated in relative to the anode 321
near one side the first edge M. A space below the third
display light-emitting region D13 is used for setting a trace
of the fan-out region D3. Therefore, an occupied area of the
lower edge region D22 is reduced so as to set the trace of the
fan-out region D3.

[0082] The fan-out region is disposed at one side of the
lower edge region D22, and the fan-out region D3 comprises
a first portion covered by the display light-emitting region
and a second portion disposed outside the display light-
emitting region.

[0083] As compared with the AMOLED display panel of
the prior art, the AMOLED display panel of the present
application reduces the occupied area of the lower edge
region of the driving circuit region by keeping an area of the
display light-emitting region, and the AMOLED display
panel saves a certain space for setting a trace of the fan-out
region, so that a width of a lower side frame of the display
panel is reduced.

[0084] Furthermore, the occupied area of the upper edge
region of the driving circuit region is reduced and thus an
additional space is used for setting the source driving circuit
or the VSS trace. Therefore, a width of an upper side frame
of the display panel is reduced. Reducing area of two side
edge regions of the driving circuit region and thus an
additional space is used for setting a gate driving circuit or
the VSS trace, and a width of frames of two sides of the
display panel is reduced. Accordingly, a technical problem
of the large width of the lower side frame of the existing
AMOLED display panel is solved.

[0085] In the above, the present application has been
described in the above preferred embodiments, but the
preferred embodiments are not intended to limit the scope of
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the invention, and a person skilled in the art may make
various modifications without departing from the spirit and
scope of the application. The scope of the present applica-
tion is determined by claims.

What is claimed is:

1. An active-matrix organic light-emitting diode (AMO-
LED) display panel, comprising:

a driving circuit region for driving a display light-emitting

region to emit light;

a fan-out region for setting a fanout trace; and

a display light-emitting region disposed above the driving

circuit region and the fan-out region;

wherein an area of the driving circuit region is less than

an area of the display light-emitting region, and the
display light-emitting region completely covers the
driving circuit region and at least a portion of the
fan-out region;

the driving circuit region comprises a plurality of driving

units, the display light-emitting region comprises a
plurality of display units, each of the driving units is
electrically connected to one of the display units, and
an area of each of the driving units is less than an area
of each of the display units;

the driving circuit region comprises an intermediate

region and a lower edge region disposed below the
intermediate region, and a distance between each two
of the driving units disposed in the intermediate region
is greater than a distance between each two of the
driving units disposed in the lower edge region;

the display light-emitting region comprises a first display

light-emitting region corresponding to the lower edge
region and a third display light-emitting region corre-
sponding to the fan-out region, and at least a portion of
the driving units is electrically connected to the display
units disposed in the third display light-emitting region;
and

the fan-out region is disposed at one side of the lower

edge region, and the fan-out region comprises a first
portion covered by the display light-emitting region
and a second portion disposed outside the display
light-emitting region.

2. The AMOLED display panel according to claim 1,
wherein each of the driving units comprises a driving thin
film transistor for driving the display units to emit light, and
the driving thin film transistor comprises a source/drain and
a planar layer disposed on the source/drain;

each of the display units comprises an anode disposed on

the planar layer and a pixel defining layer disposed on
the anode, and the pixel defining layer is provided with
an opening;

the source/drain is electrically connected to the anode;

the lower edge region comprises a first edge, and the first

edge is disposed at a side of the lower edge region close
to the intermediate region; and

in one of the driving units disposed in the lower edge

region and in one of the display units which is electri-
cally connected to each of the driving units disposed in
the lower edge region and located near the first edge,
the source/drain of each of the driving units is closer to
the first edge in relative to the anode of the one of the
display units.

3. The AMOLED display panel according to claim 2,
wherein a distance between the source/drain of each of the
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driving units and the anode in the lower region is larger from
a side near the first edge to another side away from the first
edge.

4. The AMOLED display panel according to claim 2,
wherein a length of the source/drain of each of the driving
units electrically connected to the anode of the display unit
disposed in the lower edge region is longer from a side near
the first edge to another side away from the first edge.

5. The AMOLED display panel according to claim 4,
wherein each of the driving thin film transistors comprises a
substrate, an active layer disposed on the substrate, a first
gate disposed on the active layer, a second gate disposed on
the first gate, the source/drain disposed on the second gate,
and the planar layer disposed on the source/drain; and

the source/drain of the driving thin film transistor is

electrically connected to the anode corresponding to the
display unit through a via hole.

6. The AMOLED display panel according to claim 2,
wherein each of the driving thin film transistors comprises a
substrate, an active layer disposed on the substrate, a first
gate disposed on the active layer, a second gate disposed on
the first gate, the source/drain disposed on the second gate,
the planar layer disposed on the source/drain, and a source/
drain trace disposed on the planar layer;

the source/drain of the driving thin film transistor is

electrically connected to the anode of the correspond-
ing display unit through the source/drain trace; and

a length of the source/drain trace of another one of the

driving units electrically connected to the anode of
another one of the display units disposed in the lower
edge region and away from the first edge is longer than
a length of the source/drain trace of the one of the
driving units near the first edge.

7. The AMOLED display panel according to claim 1,
wherein the driving circuit region further comprises two side
edge regions disposed at both sides of the intermediate
region, and a distance between each two of the driving units
disposed in the intermediate region is greater than a distance
between each two the driving units disposed at each of the
two side edge regions.

8. An active-matrix organic light-emitting diode (AMO-
LED) display panel, comprising:

adriving circuit region for driving a display light-emitting

region to emit light;

a fan-out region for setting a fanout trace; and

a display light-emitting region disposed above the driving

circuit region and the fan-out region;

wherein an area of the driving circuit region is less than

an area of the display light-emitting region, and the
display light-emitting region completely covers the
driving circuit region and at least a portion of the
fan-out region.

9. The AMOLED display panel according to claim 8,
wherein the driving circuit region comprises a plurality of
driving units, the display light-emitting region comprises a
plurality of display units, each of the driving units is
electrically connected to one of the display units, and an area
of each of the driving units is less than an area of each of the
display units.

10. The AMOLED display panel according to claim 8,
wherein the driving circuit region comprises a plurality of
driving units, the display light-emitting region comprises a
plurality of display units, each of the driving units is
electrically connected to one of the display units; and
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the driving circuit region comprises an intermediate
region and a lower edge region disposed below the
intermediate region, and an area of each of the driving
units disposed in the intermediate region is equal to an
area of each of the display units disposed in the
intermediate region, and an area of each of the driving
units disposed in the lower edge region is less than an
area of each of the display units disposed in the lower
edge region.

11. The AMOLED display panel according to claim 9,
wherein the driving circuit region comprises an intermediate
region and a lower edge region disposed below the inter-
mediate region, and a distance between each two of the
driving units disposed in the intermediate region is greater
than a distance between each two of the driving units
disposed in the lower edge region.

12. The AMOLED display panel according to claim 11,
wherein the display light-emitting region comprises a first
display light-emitting region corresponding to the lower
edge region and a third display light-emitting region corre-
sponding to the fan-out region, and at least a portion of the
driving units is electrically connected to the display units
disposed in the third display light-emitting region.

13. The AMOLED display panel according to claim 12,
wherein each of the driving units comprises a driving thin
film transistor for driving the display units emitting, and the
driving thin film transistor comprises a source/drain and a
planar layer disposed on the source/drain;

each of the display units comprises an anode disposed on
the planar layer and a pixel defining layer disposed on
the anode, and the pixel defining layer is provided with
an opening;

the source/drain is electrically connected to the anode;

the lower edge region comprises a first edge, and the first

edge is disposed at a side of the lower edge region close
to the intermediate region; and

one of the driving units is disposed in the lower edge

region and one of the display units is electrically
connected to the one of driving units disposed in the
lower edge region and located near the first edge, the
source/drain of each of the driving units is closer to the
first edge in relative to the anode of each of the display
units.

14. The AMOLED display panel according to claim 13,
wherein a distance between the source/drain of each of the
driving units and the anode in the lower edge region is larger
from a side near the first edge to another side away from the
first edge.

15. The AMOLED display panel according to claim 13,
wherein a length of the source/drain of each of the driving
units electrically connected to the anode of each of the
display units disposed in the lower edge region is longer
from a side near the first edge to another side away from the
first edge.

16. The AMOLED display panel according to claim 15,
wherein each of the driving thin film transistors comprises a
substrate, an active layer disposed on the substrate, a first
gate disposed on the active layer, a second gate disposed on
the first gate, the source/drain disposed on the second gate,
and the planar layer disposed on the source/drain; and

the source/drain of the driving thin film transistor is

electrically connected to the anode of the correspond-
ing display unit through a via hole.
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17. The AMOLED display panel according to claim 13,
wherein each of the driving thin film transistors comprises a
substrate, an active layer disposed on the substrate, a first
gate disposed on the active layer, a second gate disposed on
the first gate, the source/drain disposed on the second gate,
the planar layer disposed on the source/drain, and a source/
drain trace is disposed on the planar layer,

the source/drain of the driving thin film transistor is

electrically connected to the anode of the correspond-
ing to the display unit through the source/drain trace;
and

a length of the source/drain trace of another one of the

driving units electrically connected to the anode of
another one of the display units disposed in the lower
edge region and away from the first edge is longer than
a length of the source/drain trace of the one of the
driving units near the first edge.

18. The AMOLED display panel according to claim 11,
wherein the fan-out region is disposed at one side of the
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lower edge region, and the fan-out region comprises a first
portion covered by the display light-emitting region and a
second portion disposed outside the display light-emitting
region.

19. The AMOLED display panel according to claim 11,
wherein the driving circuit region further comprises two side
edge regions disposed at both sides of the intermediate
region, and a distance between each two of the driving units
disposed in the intermediate region is greater than a distance
between each two of the driving units disposed at the two
side edge regions.

20. The AMOLED display panel according to claim 11,
wherein the driving circuit region further comprises an
upper edge region disposed above the intermediate region,
and a distance between each two of the driving units
disposed in the intermediate region is greater than a distance
between each two of the driving units disposed at the upper
edge region.
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