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(57) ABSTRACT

An active-matrix organic light emitting diode display panel
structure includes: a displaying region including at least one
curved peripheral portion located on an outer edge; display-
ing pixel units disposed in the displaying region, some of the
units are defined as at least one group disposed adjacent to
each of the at least one curved peripheral portion; at least
one group of dummy pixel units disposed on the outer edge
of the displaying region and corresponding to the at least one
curved peripheral portion, the dummy pixel units connected
to a group of peripheral displaying pixel units that is
connected to the each curved peripheral portion, and located
outside the group of the peripheral displaying pixel units.
Each of the peripheral displaying pixel units is directly
connected to the dummy pixel units. The dummy pixel units
can lower loading effect of the peripheral displaying pixel
units and prevent a brightness decreasing issue.
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ACTIVE-MATRIX ORGANIC LIGHT
EMITTING DIODE DISPLAY PANEL
STRUCTURE

FIELD OF INVENTION

[0001] The present invention relates to an active-matrix
organic light emitting diode (AMOLED) display panel
structure that increases dummy pixel units on a curved
periphery of a displaying region of the AMOLED display
panel to decrease a loading effect to displaying pixel units of
the curved periphery of the displaying region, which
improves uniformity of the AMOLED display panel and
enhances displaying effect.

BACKGROUND OF INVENTION

[0002] An active-matrix organic light emitting diode
(AMOLED) display panel has of self-luminance character-
istics and employs an ultra-thin organic material coating
layer and a glass substrate. The organic material is self-
luminous when electrified. The AMOLED display panel is
self-luminous and needs no backlight modules as required
by a thin film transistor liquid crystal display (TFT LCD).
Furthermore, the AMOLED display panel has advantages of
wide viewing angles and high saturation. Especially, the
AMOLED display panel has advantages of a low drive
voltage, low power consumption, fast response times, light
weight, a thin thickness, a simple structure, and a low cost.
Therefore, the AMOLED display panel is regarded as one of
the most promising panel products nowadays.

[0003] With reference to FIGS. 1 and 2, a conventional
AMOLED display panel has a bezel 90 and a displaying
region 91. The displaying region 91 disposed in the bezel is
substantially rectangular in shape and has four corners and
four curved edges 910 located on the four corners respec-
tively. Furthermore, the displaying region 91 is disposed
with a plurality of pixel units 915 that are arranged in an
array, the pixel units 915 are red, green, and blue pixel units
915 arranged according to specific rules.

[0004] However, brightness of the pixel units 915 located
on the curved edges 910 of the displaying region 91 is easily
lowered or uneven due to loading effect, which seriously
influences displaying effect.

[0005] The above loading effect refers that during expo-
sure, development and etching processes of an array sub-
strate of the AMOLED display panel, because pattern den-
sity of edge pixel units 915 in regions of the curved edges
910 are different from pattern density of internal pixel units
915 to cause that an actual dimension of the edge pixel units
915 is different from a predetermined dimension, which
results in unevenness of displaying brightness or color of the
edge pixel units 915.

[0006] Therefore, it is necessary to provide an active-
matrix organic light emitting diode (AMOLED) display
panel structure to solve the technical issue of the prior art.

SUMMARY OF INVENTION

Technical Issue

[0007] An objective of the present invention is to provide
an active-matrix organic light emitting diode (AMOLED)
display panel structure that increases dummy pixel units on
a curved periphery of a displaying region of the AMOLED
display panel to eliminate effect of loading effect to display-
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ing pixel units of the curved periphery of the displaying
region and to increase uniformity of the AMOLED display
panel and enhance displaying effect.

Technical Solution

[0008] To achieve the above objective of the present
invention, an embodiment of the present invention provides
an active-matrix organic light emitting diode (AMOLED)
display panel structure, comprising a displaying region and
a non-displaying region surrounding the displaying region,
wherein:

[0009] the displaying region comprises an outer edge,
and the outer edge comprises at least one curved
peripheral portion;

[0010] a plurality of displaying pixel units are disposed
in the displaying region, and the displaying pixel units
located in the at least one curved peripheral portion
comprise at least one group of peripheral displaying
pixel units;

[0011] a plurality of dummy pixel units are disposed in
the non-displaying region, and the dummy pixel units
located in the at least one curved peripheral portion
comprise at least one group of dummy pixel units, the
at least one group of dummy pixel units corresponds to
and is connected to the at least one group of peripheral
displaying pixel units located in each of the at least one
curved peripheral portion; and

[0012] the at least one group of peripheral displaying
pixel units is connected to at least one of the dummy
pixel units.

[0013] In the present invention, each of the displaying
pixel units comprises sub-pixels, each of the sub-pixels is a
blue sub-pixel, a red sub-pixel or a green sub-pixel and is
configured to emit red, green or blue light.

[0014] In the present invention, the at least one curved
peripheral portion is convex.

[0015] 1In the present invention, the at least one curved
peripheral portion is concave.

[0016] In the present invention, the at least one curved
peripheral portion is a circular slot with an opening.
[0017] In the present invention, the outer edge of the
displaying region further comprises two inclined peripheral
portions; two ends of the at least one curved peripheral
portion are connected to the two inclined peripheral portions
respectively; the at least one group of peripheral displaying
pixel units comprises two groups of the peripheral display-
ing pixel units, the at least one group of dummy pixel units
comprises two groups of the dummy pixel units, the two
groups of the peripheral displaying pixel units are disposed
adjacent to the two inclined peripheral portions respectively,
and each of the two groups of the peripheral displaying pixel
units is connected to one of the two groups of the dummy
pixel units, the two groups of dummy pixel units are located
outside the two groups of the peripheral displaying pixel
units, wherein each of the inclined peripheral portions is
located between each of the two groups of the peripheral
displaying pixel units and each of the two groups of the
dummy pixel units that is connected to the group of the
peripheral displaying pixel units.

[0018] In the present invention, each of the at least one
curved peripheral portion has a complex curve-shape, and
the complex curve-shaped is formed by a convex line and a
concave line connected to each other.
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[0019] In the present invention, a curved extension range
protruding outwardly from each of the at least one curved
peripheral portion, and one of the groups of the dummy pixel
units corresponds to each of the at least one curved periph-
eral portion is located substantially in the curved extension
range.

[0020] In the present invention, each of some of the
dummy pixel units is directly connected to one of the
peripheral displaying pixel units.

[0021] In the present invention, each of some of the
dummy pixel units is indirectly connected to one of the
peripheral displaying pixel units through at least another
dummy pixel unit.

[0022] Another embodiment of the present invention pro-
vides an AMOLED display panel structure, comprising a
displaying region and a non-displaying region surrounding
the displaying region, wherein:

[0023] the displaying region comprises an outer edge,
and the outer edge comprises at least one curved
peripheral portion;

[0024] a plurality of displaying pixel units are disposed
in the displaying region, and the displaying pixel units
located in the at least one curved peripheral portion
comprise at least one group of peripheral displaying
pixel units;

[0025] a plurality of dummy pixel units are disposed in
the non-displaying region, and the dummy pixel units
located in the at least one curved peripheral portion
comprise at least one group of dummy pixel units, the
at least one group of dummy pixel units corresponds to
and is connected to the at least one group of peripheral
displaying pixel units located in each of the at least one
curved peripheral portion;

[0026] the at least one group of peripheral displaying
pixel units is connected to at least one of the dummy
pixel units;

[0027] each of the displaying pixel units comprises
sub-pixels, each of the sub-pixels is a blue sub-pixel, a
red sub-pixel or a green sub-pixel and is configured to
emit red, green or blue light; and

[0028] the at least one curved peripheral portion is
convex or concave.

[0029] In the present invention, the at least one curved
peripheral portion is a circular slot with an opening.

[0030] In the present invention, the at least one curved
peripheral portion is a circular slot with an opening.

[0031] In the present invention, the outer edge of the
displaying region further comprises two inclined peripheral
portions; two ends of the at least one curved peripheral
portion are connected to the two inclined peripheral portions
respectively; the at least one group of peripheral displaying
pixel units comprises two groups of the peripheral display-
ing pixel units, the at least one group of dummy pixel units
comprises two groups of the dummy pixel units, the two
groups of the peripheral displaying pixel units are disposed
adjacent to the two inclined peripheral portions respectively,
and each of the two groups of the peripheral displaying pixel
units is connected to one of the two groups of the dummy
pixel units, the two groups of dummy pixel units are located
outside the two groups of the peripheral displaying pixel
units, wherein each of the inclined peripheral portions is
located between each of the two groups of the peripheral
displaying pixel units and each of the two groups of the
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dummy pixel units that is connected to the group of the
peripheral displaying pixel units.

[0032] In the present invention, each of the at least one
curved peripheral portion has a complex curve-shape, and
the complex curve-shaped is formed by a convex line and a
concave line connected to each other.

[0033] In the present invention, a curved extension range
protruding outwardly from each of the at least one curved
peripheral portion, and one of the groups of the dummy pixel
units corresponds to each of the at least one curved periph-
eral portion is located substantially in the curved extension
range.

[0034] In the present invention, each of some of the
dummy pixel units is directly connected to one of the
peripheral displaying pixel units.

[0035] In the present invention, each of some of the
dummy pixel units is indirectly connected to one of the
peripheral displaying pixel units through at least another
dummy pixel unit.

Advantages

[0036] Compared to the prior art, the AMOLED display
panel structure of the present invention disposes on the
curved peripheral portion of the outer edge of the displaying
region the dummy pixel units extending outwardly from the
peripheral displaying pixel units. These dummy pixel units
surround the peripheral displaying pixel units and make the
peripheral displaying pixel units non-edge pixel units. By
increasing the dummy pixel units, the present invention is
able to make a wire density of the peripheral displaying pixel
units of the displaying region consistent with a wire density
of the displaying pixel units in a central region of the
displaying region such that an actual dimension of the
peripheral displaying pixel units of the displaying region
displaying region is the same as that in the central region to
prevent uneven displaying effect issue due to the loading
effect during the processes.

[0037] In order to make the above contents of the present
invention more clear and understandable, the following
preferred embodiment will be described in detail with ref-
erence to the drawings.

DESCRIPTION OF DRAWINGS

[0038] FIG. 1is atop view of a conventional active-matrix
organic light emitting diode (AMOLED) display panel
structure;

[0039] FIG. 2 is a partially enlarged top view of another
conventional AMOLED display panel structure;

[0040] FIG. 3 is a top view of an active-matrix organic
light emitting diode (AMOLED) display panel structure of
a first embodiment of the present invention;

[0041] FIG. 4 is a partially enlarged top view of the first
embodiment of the AMOLED display panel structure of the
present invention;

[0042] FIG. 5 is a cross-sectional view of displaying pixel
units of the first embodiment of the AMOLED display panel
structure of the present invention;

[0043] FIG. 6 is a cross-sectional view of dummy pixel
units of the first embodiment of the AMOLED display panel
structure of the present invention;

[0044] FIG. 7 is a top view of an AMOLED display panel
structure of a second embodiment of the present invention;
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[0045] FIG. 8 is a partially enlarged top view of the
AMOLED display panel structure of the second embodi-
ment of the present invention;

[0046] FIG. 9is a top view of an AMOLED display panel
structure of a third embodiment of the present invention; and
[0047] FIG. 10 is atop view of an AMOLED display panel
structure of a fourth embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0048] With reference to FIGS. 3 and 4, a first embodi-
ment of an active-matrix organic light emitting diode
(AMOLED) display panel structure of the present invention
comprises: a displaying region 10, a non-displaying region
surrounding the displaying region 10, a plurality of display-
ing pixel units P, and at least one group of dummy pixel units
D.

[0049] The displaying region 10 comprises an outer edge
100, the outer edge 100 surrounds the displaying region 10.
The outer edge 100 comprises at least one curved peripheral
portion 101. Furthermore, each of the at least one curved
peripheral portion 101 is convex.

[0050] The displaying pixel units P are disposed in the
displaying region 10. The displaying pixel units P in each of
the at least one curved peripheral portion 101 comprise at
least one group of peripheral displaying pixel units Pe. The
at least one group of peripheral displaying pixel units Pe are
disposed adjacent to the at least one curved peripheral
portion 101. The peripheral displaying pixel units Pe com-
prises sub-pixels, and the sub-pixels are blue sub-pixels, red
sub-pixels or green sub-pixels.

[0051] The at least one group of dummy pixel units D is
disposed in the non-displaying region. The dummy pixel
units D located on each of the at least one curved peripheral
portion 101 comprise at least one group of dummy pixel
units, the at least one group of dummy pixel units D is
connected to the at least one group of peripheral displaying
pixel units Pe located in each of the at least one curved
peripheral portion 101. Each of the dummy pixel units D has
no sub-pixels.

[0052] Each of the peripheral displaying pixel units Pe is
directly connected to at least one of the dummy pixel units
D.

[0053] With reference to FIG. 4, in the present invention,
each of some of the dummy pixel units D is directly
connected to one of the peripheral displaying pixel units Pe,
each of some others of the dummy pixel units D is indirectly
connected to one of the peripheral displaying pixel units Pe
through at least one another dummy pixel unit D.

[0054] In the present invention, a curved extension range
105 extends outwardly from each of the at least one curved
peripheral portion 101. One of the groups of the dummy
pixel units D corresponding to each of the at least one curved
peripheral portion 101 is substantially located in the curved
extension range 105. The curved extension range 105 is a
virtual range that is defined for explanation of the present
invention, instead of being physical elements of the display
panel structure.

[0055] With reference to FIG. 5, each of the displaying
pixel units P comprises a first polyimide layer LO1, a first
buffer layer 1.02, a second polyimide layer 1.03, a second
buffer layer [.04, a low temperature polysilicon layer 105, a
first gate electrode insulation layer 06, a first gate electrode
layer 107, a second gate electrode insulation layer 108, a
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second gate electrode layer 1.09, an interlayer dielectric
layer L10, a source/drain electrode layer L11, a planarization
layer 112, an anode layer [.13, and a pixel definition and
photoresist layer 14 that are sequentially stacked one
another from bottom to top.

[0056] With reference to FIG. 6, each of the dummy pixel
units D comprises a first polyimide layer 1,01, a first buffer
layer 102, a second polyimide layer 103, a second buffer
layer 104, a low temperature polysilicon layer L05, a first
gate electrode insulation layer 106, a first gate electrode
layer 107, a second gate electrode insulation layer 108, a
second gate electrode layer 09, an interlayer dielectric
layer 110, a source/drain electrode layer 111, and a pla-
narization layer 12 that are sequentially stacked one
another from bottom to top. In other words, each of the
dummy pixel units D, compared to each of the displaying
pixel units P, omits an anode layer .13 and a pixel definition
and photoresist layer L14.

[0057] With reference to FIGS. 7 and 8, a second embodi-
ment of the AMOLED display panel structure of the present
invention is similar to the first embodiment, and a difference
of the second embodiment is as follows. The outer edge 100
of the displaying region 10a further comprises a curved
peripheral portion 101a, each of the at least one curved
peripheral portion 101a is concave. Specifically, each of the
at least one curved peripheral portion 101a is a circular slot
with an opening , or is inverted Q-shaped.

[0058] With reference to FIG. 9, a third embodiment of the
AMOLED display panel structure of the present invention is
similar to the first embodiment, and a difference of the third
embodiment is as follows. The outer edge 100 of a display-
ing region 105 further comprises a curved peripheral portion
1015, two ends of the at least one curved peripheral portion
1015 are connected to two inclined peripheral portions 102
respectively, and the two inclined peripheral portions 102
are formed on the outer edge 100. The at least one group of
peripheral displaying pixel units Pe further comprises two
groups of peripheral displaying pixel units Pe, the at least
one group of dummy pixel units D further comprises two
groups of dummy pixel units D, the two groups of the
peripheral displaying pixel units Pe are disposed adjacent to
the two inclined peripheral portions 102 respectively, and
the at least one group of peripheral displaying pixel units Pe
is connected to one of the groups of the dummy pixel units
D. The two groups of dummy pixel units D are located
outside the two groups of the peripheral displaying pixel
units Pe.

[0059] In another embodiment of the present invention,
each of the at least one curved peripheral portion can
comprise a complex curve-shape, and the complex curve-
shape is formed by a convex line as shown on the curved
peripheral portion 101 in FIG. 4 connecting to a concave line
as shown on the curved peripheral portion 101 in FIG. 8.

[0060] With reference to FIG. 10, a fourth embodiment of
the AMOLED display panel structure of the present inven-
tion 1s similar to the first embodiment, and a difference of the
fourth embodiment is as follows.

[0061] A displaying region 10¢ comprises a closed hole
100c, a closed circular portion 101c¢ is formed on an inner
edge of the closed hole 100c.

[0062] Some ofthe displaying pixel units P in the display-
ing region 10¢ is defined as a group of peripheral displaying
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pixel units Pe, the group of the peripheral displaying pixel
units Pe is disposed adjacent to the closed circular portion
101c.

[0063] One of the groups of the dummy pixel units D is
disposed on the inner edge of the closed hole 100c¢ in the
displaying region 10¢, and corresponds to the closed circular
portion 101¢. The group of the dummy pixel units D is
connected to the group of the peripheral displaying pixel
units Pe, and is located outside the group of the peripheral
displaying pixel units Pe. Fach of the peripheral displaying
pixel units Pe is directly connected to at least one of the
dummy pixel units D.

[0064] Compared to the prior art, the AMOLED display
panel structure of the present invention disposes on the
curved peripheral portion 101 of the outer edge 100 of the
displaying region 10 or on the inner edge of the closed hole
100¢, the dummy pixel units D extending outwardly from
the peripheral displaying pixel units Pe. These dummy pixel
units D surround the peripheral displaying pixel units Pe and
make the peripheral displaying pixel units Pe non-edge pixel
units. By increasing the dummy pixel units, the present
invention is able to make wire density of the peripheral
displaying pixel units Pe of the displaying region consistent
with a wire density of the displaying pixel units in a central
region of the displaying region 10 such that an actual
dimension of the peripheral displaying pixel units Pe of the
displaying region displaying region 10 is the same as that in
the central region to prevent an uneven displaying effect
issue due to the loading effect during the processes.

What is claimed is:

1. An active-matrix organic light emitting diode (AMO-
LED) display panel structure, comprising a displaying
region and a non-displaying region surrounding the display-
ing region, wherein:

the displaying region comprises an outer edge, and the
outer edge comprises at least one curved peripheral
portion;

a plurality of displaying pixel units are disposed in the
displaying region, and the displaying pixel units
located in the at least one curved peripheral portion
comprise at least one group of peripheral displaying
pixel units;

a plurality of dummy pixel units are disposed in the
non-displaying region, the dummy pixel units located
in the at least one curved peripheral portion comprise at
least one group of dummy pixel units, the at least one
group of dummy pixel units corresponds to and is
connected to the at least one group of peripheral
displaying pixel units located in each of the at least one
curved peripheral portion; and

the at least one group of peripheral displaying pixel units
is connected to at least one of the dummy pixel units.

2. The AMOLED display panel structure as claimed in
claim 1, wherein each of the displaying pixel units com-
prises sub-pixels, each of the sub-pixels is a blue sub-pixel,
ared sub-pixel or a green sub-pixel and is configured to emit
red, green or blue light.

3. The AMOLED display panel structure as claimed in
claim 1, wherein the at least one curved peripheral portion
is convex.

4. The AMOLED display panel structure as claimed in
claim 1, wherein the at least one curved peripheral portion
is concave.
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5. The AMOLED display panel structure as claimed in
claim 1, wherein the at least one curved peripheral portion
is a circular slot with an opening.

6. The AMOLED display panel structure as claimed in
claim 1, wherein:

the outer edge of the displaying region further comprises
two inclined peripheral portions;

two ends of the at least one curved peripheral portion are
connected to the two inclined peripheral portions
respectively;

the at least one group of peripheral displaying pixel units
comprises two groups of the peripheral displaying pixel
units, the at least one group of dummy pixel units
comprises two groups of the dummy pixel units, the
two groups of the peripheral displaying pixel units are
disposed adjacent to the two inclined peripheral por-
tions respectively, and each of the two groups of the
peripheral displaying pixel units is connected to one of
the two groups of the dummy pixel units, the two
groups of dummy pixel units are located outside the
two groups of the peripheral displaying pixel units,
wherein each of the inclined peripheral portions is
located between each of the two groups of the periph-
eral displaying pixel units and each of the two groups
of the dummy pixel units that is connected to the group
of the peripheral displaying pixel units.

7. The AMOLED display panel structure as claimed in
claim 1, wherein each of the at least one curved peripheral
portion has a complex curve-shape, and the complex curve-
shaped is formed by a convex line and a concave line
connected to each other.

8. The AMOLED display panel structure as claimed in
claim 1, wherein a curved extension range protrudes out-
wardly from each of the at least one curved peripheral
portion, and one of the groups of the dummy pixel units
corresponds to each of the at least one curved peripheral
portion is located substantially in the curved extension
range.

9. The AMOLED display panel structure as claimed in
claim 1, wherein each of some of the dummy pixel units is
directly connected to one of the peripheral displaying pixel
units.

10. The AMOLED display panel structure as claimed in
claim 1, wherein each of some of the dummy pixel units is
indirectly connected to one of the peripheral displaying pixel
units through at least another dummy pixel unit.

11. An active-matrix organic light emitting diode (AMO-
LED) display panel structure, comprising a displaying
region and a non-displaying region surrounding the display-
ing region, wherein:

the displaying region comprises an outer edge, and the
outer edge comprises at least one curved peripheral
portion;

a plurality of displaying pixel units are disposed in the
displaying region, and the displaying pixel units
located in the at least one curved peripheral portion
comprise at least one group of peripheral displaying
pixel units;

a plurality of dummy pixel units are disposed in the
non-displaying region, and the dummy pixel units
located in the at least one curved peripheral portion
comprise at least one group of dummy pixel units, the
at least one group of dummy pixel units are correspond-
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ing connected to the at least one group of peripheral
displaying pixel units located in each of the at least one
curved peripheral portion;
the at least one group of peripheral displaying pixel units
is connected to at least one of the dummy pixel units;

each of the displaying pixel units comprises sub-pixels,
each of the sub-pixels is a blue sub-pixel, a red sub-
pixel or a green sub-pixel and is configured to emit red,
green or blue light; and

the at least one curved peripheral portion is convex or

concave.

12. The AMOLED display panel structure as claimed in
claim 11, wherein the at least one curved peripheral portion
is a circular slot with an opening.

13. The AMOLED display panel structure as claimed in
claim 11, wherein:

the outer edge of the displaying region further comprises

two inclined peripheral portions;

two ends of the at least one curved peripheral portion are

connected to the two inclined peripheral portions
respectively;

the at least one group of peripheral displaying pixel units

comprises two groups of the peripheral displaying pixel
units, the at least one group of dummy pixel units
comprises two groups of the dummy pixel units, the
two groups of the peripheral displaying pixel units are
disposed adjacent to the two inclined peripheral por-
tions respectively, and each of the two groups of the
peripheral displaying pixel units is connected to one of
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the two groups of the dummy pixel units, the two
groups of dummy pixel units are located outside the
two groups of the peripheral displaying pixel units,
wherein each of the inclined peripheral portions is
located between each of the two groups of the periph-
eral displaying pixel units and each of the two groups
of the dummy pixel units that is connected to the group
of the peripheral displaying pixel units.

14. The AMOLED display panel structure as claimed in
claim 11, wherein each of the at least one curved peripheral
portion has a complex curve-shape, and the complex curve-
shaped is formed by a convex line and a concave line
connected to each other.

15. The AMOLED display panel structure as claimed in
claim 11, wherein a curved extension range protrudes out-
wardly from each of the at least one curved peripheral
portion, and one of the groups of the dummy pixel units
corresponds to each of the at least one curved peripheral
portion is located substantially in the curved extension
range.

16. The AMOLED display panel structure as claimed in
claim 11, wherein each of some of the dummy pixel units is
directly connected to one of the peripheral displaying pixel
units.

17. The AMOLED display panel structure as claimed in
claim 11, wherein each of some of the dummy pixel units is
indirectly connected to one of the peripheral displaying pixel
units through at least another dummy pixel unit.
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