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(57) ABSTRACT

A pixel structure of an organic light emitting diode display
comprises a substrate and a plurality of pixels arranged on
the substrate. The plurality of pixels is closely arranged.
Each of the pixels is a light-emitting region. Each of the
pixels comprises a plurality of sub-regions arranged in at
least one column. Each sub-region of each of the column of
the pixels comprises a color sub-pixel, a transparent sub-
pixel or a sensing component. At least one of the pluralities
of sub-regions of each pixel is the sensing component and
the sensing component is arranged in the light-emitting
region. The pixel structure of the organic light emitting
diode display of the disclosure has a sensing function in
addition to the display function, and at the same time the
such arrangement enables the display to have a resolution of
more than 500 ppi.
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PIXEL STRUCTURE OF ORGANIC LIGHT
EMITTING DIODE DISPLAY

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of U.S.
Provisional Application Ser. No. 62/540,050, filed Aug. 1,
2017, and Chinese Patent Application Serial Number
201810642102.1, filed on Jun. 21, 2018, the full disclosure
of which are incorporated herein by reference.

BACKGROUND

Technical Field

[0002] The present disclosure relates to the field of dis-
plays, and in particular, to a pixel structure of an organic
light emitting diode display.

RELATED ART

[0003] At present, an organic light emitting diode display
has been developed to be equipped with various functions.
The multi-functions display has a plurality of sensing func-
tions in addition to the original display function, such as a
light sensing function, a pressure touch sensing function, a
fingerprint sensing function, Infrared light sensing function,
heartbeat sensing function, photometric sensing function,
iris recognition function or eye tracking sensing function.
[0004] The sensing component may not be arranged in the
pixel arrangement of the organic light emitting diode display
in the prior art. It is required to arrange the sensing com-
ponent at a region outside the pixel, which may increase the
volume of the display. If the sensing components are inte-
grated into the pixels, the configuration of the sensing
components affects the arrangement of the plurality of the
color sub-pixels in the pixels, which would affect the reso-
lution of the organic light-emitting diode display.

[0005] The prior art may also configure the sensing com-
ponent into the gap of the plurality of pixels of the pixel
structure. However, the sensing component of the prior art is
not arranged in the light emitting region. Such arrangement
still affects the resolution and image quality of the organic
light-emitting diode display and cannot meet the require-
ments of high resolution and high image quality.

SUMMARY

[0006] The disclosure is related to a pixel structure of an
organic light emitting diode display to solve the problem of
the affection on the resolution and image quality of the
organic light-emitting diode display arising from integrating
the sensing component into the pixel.

[0007] In one embodiment, a pixel structure of an organic
light emitting diode display comprises a substrate and a
plurality of pixels arranged on the substrate. The plurality of
pixels is closely arranged. Each of the pixels is a light-
emitting region. Each of the pixels comprises a plurality of
sub-regions arranged in at least one column. Each sub-
region of each of the column of the pixels comprises a color
sub-pixel, a transparent sub-pixel or a sensing component.
At least one of the pluralities of sub-regions of each pixel is
the sensing component and the sensing component is
arranged 1in the light-emitting region.

[0008] In the embodiments of the disclosure, the sensing
component is integrated into the pixel structure of the
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display, and the sensing component is arranged in a light
emitting region of the pixel of the pixel structure such that
the pixel structure of the organic light emitting diode display
has a sensing function in addition to the display function,
and at the same time the such arrangement enables the
display to have a resolution of more than 500 ppi.

[0009] It should be understood, however, that this sum-
mary may not contain all aspects and embodiments of the
present invention, that this summary is not meant to be
limiting or restrictive in any manner, and that the invention
as disclosed herein will be understood by one of ordinary
skill in the art to encompass obvious improvements and
modifications thereto.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The features of the exemplary embodiments
believed to be novel and the elements and/or the steps
characteristic of the exemplary embodiments are set forth
with particularity in the appended claims. The Figures are
for illustration purposes only and are not drawn to scale. The
exemplary embodiments, both as to organization and
method of operation, may best be understood by reference to
the detailed description which follows taken in conjunction
with the accompanying drawings in which:

[0011] FIG. 1 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a first embodiment of
the present disclosure;

[0012] FIG. 2 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a second embodiment of
the present disclosure;

[0013] FIG. 3 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a third embodiment of
the present disclosure;

[0014] FIG. 4 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a fourth embodiment of
the present disclosure;

[0015] FIG. 5 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a fifth embodiment of
the present disclosure;

[0016] FIG. 6 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a sixth embodiment of
the present disclosure;

[0017] FIG. 7 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a seventh embodiment
of the present disclosure;

[0018] FIG. 8 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to an eighth embodiment
of the present disclosure;

[0019] FIG. 9 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a ninth embodiment of
the present disclosure;

[0020] FIG. 10 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a tenth embodiment of
the present disclosure;
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[0021] FIG. 11 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to an eleventh embodiment
of the present disclosure;

[0022] FIG. 12 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a twelfth embodiment of
the present disclosure;

[0023] FIG. 13 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a thirteenth embodiment
of the present disclosure;

[0024] FIG. 14 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a fourteenth embodi-
ment of the present disclosure;

[0025] FIG. 15 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a fifteenth embodiment
of the present disclosure;

[0026] FIG. 16 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a sixteenth embodiment
of the present disclosure; and

[0027] FIG. 17 is a schematic view showing the arrange-
ment of the sub-region of the pixels of an organic light
emitting diode display according to a seventeenth embodi-
ment of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0028] The present disclosure will now be described more
fully hereinafter with reference to the accompanying draw-
ings, in which exemplary embodiments of the invention are
shown. This present disclosure may, however, be embodied
in many different forms and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this present disclosure
will be thorough and complete, and will fully convey the
scope of the present disclosure to those skilled in the art.
[0029] Certain terms are used throughout the description
and following claims to refer to particular components. As
one skilled in the art will appreciate, manufacturers may
refer to a component by different names. This document
does not intend to distinguish between components that
differ in name but function. In the following description and
in the claims, the terms “include/including” and “comprise/
comprising” are used in an open-ended fashion, and thus
should be interpreted as “including but not limited to”.
“Substantial/substantially” means, within an acceptable
error range, the person skilled in the art may solve the
technical problem in a certain error range to achieve the
basic technical effect. Additionally, the term “couple” or
“connect” covers any direct or indirect electrically coupling
means. Therefore, when one device is electrically connected
to another device in the context, that connection may be
through a direct electrical connection, or through an indirect
electrical connection via other devices and connections. The
following description is of the best-contemplated mode of
carrying out the invention. This description is made for the
purpose of illustration of the general principles of the
invention and should not be taken in a limiting sense. The
scope of the invention is best determined by reference to the
appended claims.
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[0030] Moreover, the terms “include”, “contain”, and any
variation thereof are intended to cover a non-exclusive
inclusion. Therefore, a process, method, object, or device
that includes a series of elements not only includes these
elements, but also includes other elements not specified
expressly, or may include inherent elements of the process,
method, object, or device. If no more limitations are made,
an element limited by “include a/an . . . ” does not exclude
other same elements existing in the process, the method, the
article, or the device which includes the element.

[0031] In the following embodiment, the same reference
numerals is used to refer to the same or similar elements
throughout the disclosure.

[0032] The present disclosure provides a pixel structure of
an organic light emitting diode display. The pixel structure
includes a substrate a plurality of pixels formed on the
substrate. The plurality of pixels is arranged closely. Each of
the pixels is a light-emitting region

[0033] The disclosure provides a pixel structure of an
organic light emitting diode display comprising a substrate
and a plurality of pixels arranged on the substrate. The
plurality of pixels is closely arranged. Each of the pixels is
a light-emitting region. Each of the pixels comprises a
plurality of sub-regions arranged in at least one column. The
amount of the sub-regions in each pixel is the same. The
amount of the sub-regions in each pixel is 4 to 6. The amount
of the sub-regions in each column may be the same or
different. Each sub-region of each column comprises a color
sub-pixel, a transparent sub-pixel or a sensing component.
At least one of the plurality of sub-regions of each pixel is
the sensing component and the sensing component is
arranged in the light-emitting region. The color sub-pixel is
a red sub-pixel, a green sub-pixel or a blue sub-pixel. The
sensing component may be a light sensing component,
pressure touch sensing component, fingerprint sensing com-
ponent, infrared light sensing component, heartbeat sensing
component, photometric sensing component, iris identifica-
tion components or eye tracking sensing component. It is
noted that the selection of sensing component is not limited
to the above enumeration. The shape of the color sub-pixel,
the transparent sub-pixel or the sensing component may be
triangle, square, rectangle, rhombic, pentagon, hexagon,
polygon, circle, or ellipse. A suitable shape can be selected
in accordance with the actual functional requirements of the
organic light emitting diode display. The shape of the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent respectively refers to the shape of the color sub-pixel,
the transparent sub-pixel or the sensing component that
actually functions. The disclosure integrates the color sub-
pixel, the transparent sub-pixel and the sensing component
into the same pixel such that the pixel structure of the
organic light emitting diode display has a sensing function
in addition to the display function, and at the same time the
such arrangement enables the display to have a resolution of
more than 500 ppi.

[0034] Various embodiments are provided to explain in
details for the arrangement of the sub-regions of each pixel
are arranged.

[0035] Refer to FIG. 1, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to a first embodiment
of the present disclosure. As shown in the figure, each pixel
11 of the pixel stricture 1 of the organic light emitting diode
display in this embodiment includes six sub-regions. The six



US 2019/0043932 A1

sub-regions 111 are divided into a first column 12a and a
second column 125 arranged at the right side of the first
column. The number of the sub-regions 111 of the first
column 12a is the same as the number of the sub-regions 111
of the second column 125. The number of the sub-regions
111 of the first column 124 is three. The number of the
sub-regions 111 of the second column 124 is three. The
plurality of the sub-regions 111 of the first column 12a
correspond to the plurality of the sub-regions 111 of the
second column 125. In this embodiment, each sub-region
111 includes a color sub-pixel, a transparent sub-pixel or a
sensing component. The shape of the color sub-pixel, the
transparent sub-pixel or the sensing component is a rectan-
gular. The color sub-pixel, the transparent sub-pixel or the
sensing component in each sub-region 111 has the same
area. In other words, the plurality of the sub-regions 111 of
the first column 124 are symmetrically arranged with the
plurality of the sub-regions 111 of the second column 1254.
The above is merely one embodiment of the present disclo-
sure. If each pixel 11 includes an even number of the
sub-regions 111, such as four sub-regions 111, the sub-
regions 111 may be equally arranged in the first column 12a
and the second column 125, such that the number of the
sub-regions 111 of the first column 124 is equal to the
sub-regions 111 of the second column 125, and the number
of the plurality of the sub-regions 111 of the first column 124
correspond to the plurality of sub-regions 111 of the second
column 12b, respectively.

[0036] Referto FIG. 2, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to a second embodi-
ment of the present disclosure. As shown in the figure, the
difference between the pixel structure 1 of the organic light
emitting diode display in this embodiment and the pixel
structure of the organic light emitting diode display of the
first embodiment lies in that the two sub-regions 111 in the
second row are shifted left in relative to the sub-regions 111
in the first row and the third row such that the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent of the second sub-region 111 in the first column 12a
may cross the adjacent pixel. Each row in this embodiment
includes three pixels, referring as a first pixel 11a, a second
pixel 115 and a third pixel 11¢. The second sub-region 111
of the first column 124 of the second pixel 115 at the first
row is shifted left and crosses to the first pixel 11a at the first
row. The second sub-region 111 of the first column 12a of
the third pixel 11c¢ at the first row is shifted left and crosses
to the second pixel 115 at the first row. The summation of the
area, which is in the second pixel 115, of the color sub-pixel,
the transparent sub-pixel or the sensing component at the
second sub-region 111 of the first column 12a of the second
pixel 115 at the first row, and the area, which is in the second
pixel 115, of the color sub-pixel, the transparent sub-pixel or
the sensing component at the second sub-region 111 of the
first column 12a of the third pixel 11¢ at first row equals to
the area of the sub-region 111 not crossing the adjacent
pixels, which is in the second pixel 115 of the first row, of
the color sub-pixel, the transparent sub-pixel or the sensing
component. By way of such configuration, each pixel may
have six sub-regions 111. The arrangement of the sub-
regions 111 of each pixel at the third row is the same as the
arrangement of the sub-regions 111 of each pixel at the first
row.
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[0037] 1Inthis embodiment, the first sub-region 111 and the
third sub-region 111 at the first column 12a in each pixel at
the second row are shifted right relative to the second
sub-region 111 and cross to the adjacent pixels. For example,
the first sub-region 111 and the third sub-region 111 at the
first column 12a of the second pixel 115 at the second row,
and the first sub-region 111 and the third sub-region 111 at
the first column 124 of the third pixel 11¢ at the second row
are shifted right and respectively cross to the first pixel 11a
and the second pixel 115 at the second row. The summation
of the area, which is in the second pixel 115 at the second
row, of the color sub-pixel, the transparent sub-pixel or the
sensing component of the first sub-region 111 and the third
sub-region 111 of the first column 124 of the second pixel
1154 at the second row, and the area, which is in the second
pixel 115, of the color sub-pixel, the transparent sub-pixel or
the sensing component of the first sub-region 111 and the
third sub-region 111 of the first column 12a of the third pixel
11c at the second row equals to the area of the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent of the sub-regions 111 that do not cross to the adjacent
region of the second pixel 115 at the second row. By way of
such configuration, each pixel 115 may have six sub-regions
111. From the above description, a plurality of sub-regions
111 in the plurality of pixels cross the two adjacent pixels.
The summation of the areas at the same pixel of the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent in the two sub-regions 111 crossing adjacent pixels in
each pixel equals to the area of the color sub-pixel, the
transparent sub-pixel or the sensing component in the sub-
region 111 of the pixel, thereby forming six sub-regions 111
in a pixel.

[0038] Refer to FIG. 3, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to a third embodiment
of the present disclosure. As shown in the figure, the
difference between the pixel structure 1 of the organic light
emitting diode display in this embodiment and the pixel
structure of the organic light emitting diode display of the
second embodiment lies in that the arrangement of the
sub-region 111 in each pixel 11 of this embodiment is the
same as the arrangement of each pixel in the second embodi-
ment. The shape of the color sub-pixel, the transparent
sub-pixel or the sensing component in the sub-region 111 of
each row of each pixel 11 is different. For example, the
shapes of the color sub-pixels, the transparent sub-pixels or
the sensing components in the plurality of sub-regions 111 at
the first row in each pixel 11 of the first row are rectangular.
The shapes of the color sub-pixels, the transparent sub-
pixels or the sensing components in the plurality of sub-
regions 111 at the second row in each pixel 11 of the first row
are circular. The shapes of the color sub-pixels, the trans-
parent sub-pixels or the sensing components in the plurality
of sub-regions 111 at the third row in each pixel 11 of the
first row are rhombic.

[0039] In this embodiment, the shape arrangement of the
color sub-pixel, the transparent sub-pixel or the sensing
component in the plurality of sub-regions 111 in each pixel
is different. For example, the shapes of the color sub-pixels,
the transparent sub-pixels or the sensing components in the
plurality of sub-regions 111 arranged at the first row in the
second pixel 11 of the first column are hexagon. The shapes
of the color sub-pixels, the transparent sub-pixels or the
sensing components in the sub-regions 111 arranged at the
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second row in the second pixel 11 of the first column are
triangle. The shapes of the color sub-pixels, the transparent
sub-pixels or the sensing components in the sub-regions 111
arranged at the third row in the second pixel 11 of the first
column are rectangular. By way of such configuration, the
shapes of the color sub-pixels, the transparent sub-pixels or
the sensing components in the sub-regions 111 arranged at
the third row in the second pixel 11 of the first column
different from the shapes of the color sub-pixels, the trans-
parent sub-pixels or the sensing components in the sub-
regions 111 arranged at the third row in the first pixel 11 of
the first column.

[0040] From the above description, the shapes of the color
sub-pixels, the transparent sub-pixels or the sensing com-
ponents in the sub-regions 111 of each row of each pixel are
the same. The shapes of the color sub-pixels, the transparent
sub-pixels or the sensing components in sub-regions 111 of
each pixel in each column are different.

[0041] Referto FIG. 4, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to a fourth embodi-
ment of the present disclosure. As shown in the figure, the
difference between the pixel structure 1 of the organic light
emitting diode display in this embodiment and the pixel
structure of the organic light emitting diode display of the
third embodiment lies in that the arrangement of the sub-
regions of each pixel 11 in this embodiment is the same as
the arrangement of the sub-regions of each pixel in the
second embodiment. The shape arrangement of the color
sub-pixels, the transparent sub-pixels or the sensing com-
ponents in the plurality of sub-regions 111 of each pixel 11
is the same. The shapes of the color sub-pixels, the trans-
parent sub-pixels or the sensing components in the plurality
of sub-regions 111 of the same pixel are different. In this
embodiment, the shape of the color sub-pixel, the transpar-
ent sub-pixel or the sensing component in the first sub-
region 111 of the first column 124 is rectangular. The shape
the color sub-pixel, the transparent sub-pixel or the sensing
component in the second sub-region 111 of the first column
12a is triangular. The shape the color sub-pixel, the trans-
parent sub-pixel or the sensing component in the third
sub-region 111 of the first column 12¢ is circle. The shape
the color sub-pixel, the transparent sub-pixel or the sensing
component in the first sub-region 111 of the second column
124 is hexagon. The shape the color sub-pixel, the trans-
parent sub-pixel or the sensing component in the second
sub-region 111 of the second column 124 is rhombic. The
shape the color sub-pixel, the transparent sub-pixel or the
sensing component in the third sub-region 111 of the second
column 125 is square. In this embodiment, the arrangement
of the sub-region 111 in the pixels at the first row and the
third row is the same as the arrangement of the sub-region
in the pixels at the first row and the third row in the second
embodiment. The arrangement of the sub-region 111 in the
pixels at the second rows the same as the arrangement of the
sub-region in the pixels at the second row in the second
embodiment. The detailed description thereof is not ren-
dered again.

[0042] Refer to FI1G. 5, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to a fifth embodiment
of the present disclosure. As shown in the figure, the
difference between the pixel structure 1 of the organic light
emitting diode display in this embodiment and the pixel
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structure of the organic light emitting diode display of the
first embodiment lies in that the amount of the sub-regions
111 in the first column 12a of each pixel 11 is greater than
the amount of the sub-regions 111 in the second column 1254.
The amount of the sub-regions 111 in the first column 12a
is M. The amount of the sub-regions 111 in the second
column 125 is N. The summation of M and N is 5 to 6. When
Nis 2, M is N+1 or N+2. In this embodiment, the summation
of M and N is 6. The amount (M) of the sub-regions 111 in
the first column 12a of each pixel is 4. The amount (N) of
the sub-regions 111 in the second column 125 of each pixel
is 2. Each sub-region 111 of the second column 125 corre-
spond to the two adjacent sub-regions 111 of the first column
12a. In this embodiment, each sub-region 111 includes a
color sub-pixel, a transparent sub-pixel or a sensing com-
ponent, the shape of which are all rectangular. The arrange-
ment of the plurality of the sub-regions 111 of each pixel is
the same. When the amount (N+M) of the sub-regions 111
of each pixel 11 is 5, the amount (N) of the sub-regions 111
of the second column 125 in each pixel 11 remains as 2,
while the amount (M) of the sub-regions 111 of the first
column 12¢ in each pixel 11 is 3.

[0043] Refer to FIG. 6, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to a sixth embodiment
of the present disclosure. As shown in the figure, the
difference between the pixel structure 1 of the organic light
emitting diode display in this embodiment and the pixel
structure of the organic light emitting diode display of the
fifth embodiment lies in that the arrangement of the plurality
of the sub-regions of each pixel is the same. The organic
light emitting diode display in this embodiment includes a
plurality of pixels 11 arranged in a plurality of columns. The
arrangement of the plurality of sub-regions 111 of the
plurality of pixels 11 in each column is different from the
arrangerment of the plurality of the sub-regions 111 of the
plurality of the adjacent pixels 11. In this embodiment, the
arrangement of the six sub-regions 111 of the pixels 11 at the
first row and the third row is the same as the arrangement of
the six sub-regions of each pixel in the fifth embodiment.
The arrangement of the six sub-regions 111 of the pixels at
the second row is contrary to the arrangement of the six
sub-regions 111 of the pixels 11 at the first row and the third
row. In other words, the second column 125 of the pixel 11
at the second row is arranged at the left side of the first
column 12a, that is the first column 12a and the second
column 125 are reversely arranged. Each sub-region 111 of
the first column 12a corresponds to the two adjacent sub-
regions 111 of the second column 125.

[0044] Refer to FIG. 7, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to a seventh embodi-
ment of the present disclosure. As shown in the figure, the
difference between the pixel structure 1 of the organic light
emitting diode display in this embodiment and the pixel
structure of the organic light emitting diode display of the
fifth embodiment lies in that the amount of the sub-regions
111 in the first column 12a of each pixel 11 is greater than
the amount of the sub-regions 111 in the second column 124.
The amount of the sub-regions 111 in the first column 12a
is M. The amount of the sub-regions 111 in the second
column 126 is N. The summation of M and N is 4 to 6. When
N is 1, M is N+2, N+3 or N+4. In this embodiment, the
summation of M and N is 6. The amount (M) of the
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sub-regions 111 in the first column 12« of each pixel 11 is
5. The amount (N) of the sub-regions 111 in the second
column 125 is 1. Each sub-region 111 of the second column
124 corresponds to the five adjacent sub-regions 111 of the
first column 12a. In this embodiment, each sub-region 111
includes a color sub-pixel, a transparent sub-pixel or a
sensing component. The shape of the color sub-pixel, the
transparent sub-pixel or the sensing component is rectangu-
lar. The arrangement of the sub-regions 111 in the pixels 11
of the second row in this embodiment may be contrary to the
arrangement of the sub-regions 111 in the pixels 11 of the
first row and the third row, similar with the sixth embodi-
ment. When the amount (M+N) of the sub-regions 111 in
each pixel 11 is 4 or 5, the amount (N) of the sub-region 111
in the second column 124 in each pixel 11 is 1, and the
amount (M) of the sub-regions 111 in the first column 124
in each pixel 11 is 3 or 4. Certainly, the arrangement of the
sub-regions 111 in the pixels 11 at the second row may be
contrary to the arraignment of the sub-regions 111 in the
pixels 11 at the first row and the third row, similar with the
sixth embodiment.

[0045] Refer to FI1G. 8, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to an eighth embodi-
ment of the present disclosure. As shown in the figure, each
pixel 11 of the pixel structure 1 of the organic light emitting
diode display in this embodiment includes sixth sub-regions
111. The six sub-regions 111 are divided into a first column
12a and the second columns 125 right to the first column.
The amount of the sub-regions 111 of the first column 124
is 3. The amount of the sub-regions 111 of the second
columns 124 is 3, which are divided into a first sub-region
1114 and two second sub-regions 11156. The first sub-region
111a is arranged above to the two second sub-regions 1115.
The two second sub-regions 1115 are arranged side by side
horizontally. The first sub-region 111a corresponds to the
two adjacent sub-regions 111 in the first column 124. The
two second sub-regions 1115 correspond to one sub-region
111 in the first column 124, In this embodiment, each of the
sub-regions 111, the first sub-region 111a, and the two
second sub-regions 1115 include a color sub-pixel, a trans-
parent sub-pixel or a sensing component. The shape of the
color sub-pixel, the transparent sub-pixel or the sensing
component is rectangular. Certainly, the arrangement of the
sub-regions 111 in the pixels 11 at the second row may be
contrary to the arraignment of the sub-regions 111 in the
pixels 11 at the first row and the third row, similar with the
sixth embodiment.

[0046] Refer to F1G. 9, which is a schematic view showing
the arrangement of the sub-region of the pixels of an organic
light emitting diode display according to a ninth embodi-
ment of the present disclosure. As shown in the figure, the
six sub-regions 111 of the organic light emitting diode
display 1 are divided into three columns, referred as the first
column 12a, the second column 124 and the third column
12¢. The second column 124 is arranged between the first
column 12¢ and the third column 12¢. The amount of the
sub-regions 111 of the first column 12a is M1. The amount
of the sub-regions 111 of the second column 125 is M2. The
amount of the sub-regions 111 of the third column 12¢ is M3.
The summation of M1, M2, and M3 is 5. M1 equals to M2.
M1 is greater than M3. M2 is greater than M3. In this
embodiment, the amount (M1) of the sub-regions 111 of the
first column 12a is 2, the amount (M2) of the sub-regions
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111 of the second column 124 is 2, and the amount (M3) of
the sub-regions 111 of the third column 12¢ is 1. In this
embodiment, the third column 12¢ is arranged at the right
side of the first column 12¢. Certainly the first column 124
and the third column 12¢ may be reversely arranged, that is
the third column 12¢ is arranged at the left side of the first
column 12a. Certainly, the arrangement of the sub-regions
111 in the pixels 11 at the second row may be contrary to the
arraignment of the sub-regions 111 in the pixels 11 at the first
row and the third row, similar with the sixth embodiment.
[0047] Refer to FIG. 10, which is a schematic view
showing the arrangement of the sub-region of the pixels of
an organic light emitting diode display according to a tenth
embodiment of the present disclosure. As shown in the
figure, the difference between this embodiment and the
above embodiment lies in the summation of M1, M2 and M3
in this embodiment is 4 to 6. M1 is greater than M2 and M3.
M2 equals to M3. In this embodiment, the summation of
M1, M2 and M3 is 4. The amount (M1) of the sub-regions
111 of the first column 12q is 2, the amount (M2) of the
sub-regions 111 of the second column 1256 is 1, and the
amount (M3) of the sub-regions 111 of the third column 12¢
is 1. When the summation of M1, M2 and M3 is 5, the
amount (M1) of the sub-regions 111 of the first column 12a
is 3. When the summation of M1, M2 and M3 is 6, the
amount (M1) of the sub-regions 111 of the first column 12a
is 4. In this embodiment, the third column 12¢ is arranged at
the right side of the first column 12a. Certainly the first
column 12¢ and the third column 12¢ may be reversely
arranged, that is the third column 12¢ is arranged at the left
side of the first column 12a. Certainly, the arrangement of
the sub-regions 111 in the pixels 11 at the second row may
be contrary to the arraignment of the sub-regions 111 in the
pixels 11 at the first row and the third row, similar with the
sixth embodiment.

[0048] Refer to FIG. 11, which is a schematic view
showing the arrangement of the sub-region of the pixels of
an organic light emitting diode display according to an
eleventh embodiment of the present disclosure. As shown in
the figure, the difference between this embodiment and the
tenth embodiment lies in the summation of M1, M2 and M3
in this embodiment is 4 to 6. M2 is greater than M1 and M3.
M1 equals M3. In this embodiment, the summation of M1,
M2 and M3 is 5. The amount (M1) of the sub-regions 111 of
the first column 12a is 1, the amount (M2) of the sub-regions
111 of the second column 1254 is 3, and the amount (M3) of
the sub-regions 111 of the third column 12¢ is 1. When the
summation of M1, M2 and M3 is 4, the amount (M2) of the
sub-regions 111 of the second column 125 is 2. When the
summation of M1, M2 and M3 is 6, the amount (M2) of the
sub-regions 111 of the second column 125 is 4.

[0049] Refer to FIG. 12, which is a schematic view
showing the arrangement of the sub-region of the pixels of
an organic light emitting diode display according to a twelfth
embodiment of the present disclosure. As shown in the
figure, the difference between this embodiment and the tenth
embodiment lies in the summation of M1, M2 and M3 in this
embodiment is 6. M1, M2, and M3 are equivalent. In this
embodiment, the amount (M1) of the sub-regions 111 of the
first column 12¢, the amount (M2) of the sub-regions 111 of
the second column 126, and the amount (M3) of the sub-
regions 111 of the third column 12¢ is 2 respectively.
[0050] Refer to FIG. 13, which is a schematic view
showing the arrangement of the sub-region of the pixels of
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an organic light emitting diode display according to a
thirteenth embodiment of the present disclosure. As shown
in the figure, the difference between this embodiment and
the tenth embodiment lies in the summation of M1, M2 and
M3 in this embodiment is 6. M1, M2, and M3 are inequiva-
lent. In this embodiment, the amount (M1) of the sub-
regions 111 of the first column 12a is 2, the amount (M2) of
the sub-regions 111 of the second column 125 is 1, and the
amount (M3) of the sub-regions 111 of the third column 12¢
is 3. The sequence of these three columns may be arbitrarily
arranged, which is not limited to the above arrangement.

[0051] Refer to FIG. 14, which is a schematic view
showing the arrangement of the sub-region of the pixels of
an organic light emitting diode display according to a
fourteenth embodiment of the present disclosure. As shown
in the figure, the plurality of the sub-regions 111 in each
pixel 11 of the pixel structure of the organic light emitting
diode display according to this embodiment is arranged in
one column. The amount of the sub-regions 111 in each pixel
11 according to this embodiment is 6. Certainly, the amount
of the sub-regions 111 in each pixel 11 may be 4 or 5. The
description is not rendered again.

[0052] Refer to FIG. 15, which is a schematic view
showing the arrangement of the sub-region of the pixels of
an organic light emitting diode display according to a
fifteenth embodiment of the present disclosure. As shown in
the figure, each pixel 11 of the pixel structure 1 of the
organic light emitting diode display in this embodiment
includes four sub-regions 111. The four sub-regions include
one coniplete sub-region 111 in the center of the pixel 11.
The other three sub-regions 111 are shared with the adjacent
with the other pixels 11. In this embodiment, the third
sub-regions 111c, 111d are respectively arranged at the right,
left, top and the bottom side of the sub-region 111. The
sub-regions 111¢, 111d cross two pixels 11. The summation
of the area, which is in the same pixel 11, of the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent in the two third sub-regions 111¢ at the right and left
sides of the sub-regions 111 in the center of the pixel 11
equals to the area of the color sub-pixel, the transparent
sub-pixel or the sensing component of the sub-region 111¢
in the center of the pixel 11. The summation of the area,
which is in the same pixel 11, of the color sub-pixel, the
transparent sub-pixel or the sensing component in the two
third sub-regions 111¢ at the top and bottom sides of the
sub-regions 111 in the center of the pixel 11 equals to the
area of the color sub-pixel, the transparent sub-pixel or the
sensing component of the sub-region 111c in the center of
the pixel 11. Four fourth sub-regions 111e are respectively
arranged at the four corners of the pixel 11. The fourth
sub-regions 11le cross four pixels 11. The four fourth
sub-regions 111e surround the sub-region 111. The summa-
tion of the area, which is in the same pixel 11, of the color
sub-pixels, the transparent sub-pixels or the sensing com-
ponents in the four fourth sub-regions 111 equals to the area
of the color sub-pixel, the transparent sub-pixel or the
sensing component of the sub-region 111 in the center of the
pixel 11.

[0053] Refer to FIG. 16, which is a schematic view
showing the arrangement of the sub-region of the pixels of
an organic light emitting diode display according to a
sixteenth embodiment of the present disclosure. As shown in
the figure, the pixel structure 1 of the organic light emitting
diode display in this embodiment and the fifteenth embodi-
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ment lies in that the four sub-regions 111 have two complete
sub-regions 111 in the center of the pixel 11. The other two
sub-regions are shared with the adjacent pixels 11. In this
embodiment, the third sub-regions 111c¢ are respectively at
the right and left side of the sub-region 111 in the center of
the pixel. The summation of the area, which is in the same
pixel 11, of the color sub-pixel, the transparent sub-pixel or
the sensing component in the two third sub-regions 111¢ at
the right and left sides of the sub-regions 111 in the center
of the pixel 11 equals to the area of the color sub-pixel, the
transparent sub-pixel or the sensing component of the sub-
region 111 in the center of the pixel 11. Four fourth sub-
regions 111e are respectively arranged at the four corners of
the pixel 11. The four fourth sub-regions 111e surround the
sub-region 111. The summation of the area, which is in the
same pixel 11, of the color sub-pixels, the transparent
sub-pixels or the sensing components in the four fourth
sub-regions 111d equals to the area of the color sub-pixel,
the transparent sub-pixel or the sensing component of the
sub-region 111 in the center of the pixel 11.

[0054] Refer to FIG. 17, which is a schematic view
showing the arrangement of the sub-region of the pixels of
an organic light emitting diode display according to a
seventeenth embodiment of the present disclosure. As
shown in the figure, the pixel structure 1 of the organic light
emitting diode display in this embodiment and the sixteenth
and the fifteenth embodiment lies in that three sub-regions
111 of the four sub-regions 111 are completely arranged in
the pixel 11. The amount of the sub-regions 111 of the first
column 12a in the pixel 11 is 2. The amount of the
sub-regions 111 of the second column 125 in the pixel 11 is
2. Only one sub-region 111 of the two sub-regions at the
second column 125 is completely arranged in the pixel 11.
The third sub-regions 111d are respectively arranged at the
top and the bottom side of the sub-region 111 completely
arranged in the pixel 11. In this embodiment, the summation
of the area, which is in the same pixel 11, of the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent in the two third sub-regions 1114 at the top and bottom
sides of the sub-regions 111 in the center of the pixel 11
equals to the area of the color sub-pixel, the transparent
sub-pixel or the sensing component of the sub-region 111 in
the center of the pixel 11.

[0055] In summary, the present disclosure provides a pixel
structure of an organic light emitting diode display, which
mainly integrates a sensing component into the pixel struc-
ture of the organic light emitting diode display, and the
sensing component is arranged in a light emitting region of
the pixel of the pixel structure. The pixel structure formed by
the above arrangement of the sub-regions of the above pixels
has a sensing function in addition to the display function,
and at the same time enables the display to have a resolution
of more than 500 ppi.

[0056] It is to be understood that the term “comprises”,
“comprising”, or any other variants thereof, is intended to
encompass a non-exclusive inclusion, such that a process,
method, article, or device of a series of elements not only
includes those elements but also includes other elements that
are not explicitly listed, or elements that are inherent to such
a process, method, article, or device. An element defined by
the phrase “comprising a . .. ”” does not exclude the presence
of the same element in the process, method, article, or device
that comprises the element.
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[0057] Although the present disclosure has been explained
in relation to its preferred embodiment, it does not intend to
limit the present disclosure. It will be apparent to those
skilled in the art having regard to this present disclosure that
other modifications of the exemplary embodiments beyond
those embodiments specifically described here may be made
without departing from the spirit of the invention. Accord-
ingly, such modifications are considered within the scope of
the invention as limited solely by the appended claims.

What is claimed is:

1. A pixel structure of an organic light emitting diode
display, comprising:

a substrate; and

a plurality of pixels arranged on the substrate;

wherein each of the pixels is a light-emitting region, each

of the pixels comprises a plurality of sub-regions
arranged in a plurality of columns; each sub-region of
each of the column of the pixels comprises a color
sub-pixel, a transparent sub-pixel or a sensing compo-
nent; at least one of the plurality of sub-regions of each
pixel is the sensing component and the sensing com-
ponent is arranged in the light-emitting region.

2. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the plurality of
sub-regions of each of the pixels are divided into a first
column and a second column at one side of the first column.

3. The pixel structure of an organic light emitting diode
display according to claim 2, wherein the amount of the
sub-regions of the first column equals to the amount of the
sub-regions of the second column.

4. The pixel structure of an organic light emitting diode
display according to claim 3, wherein the sub-regions of the
first column correspond to the sub-regions of the second
column.

5. The pixel structure of an organic light emitting diode
display according to claim 4, wherein the sub-regions of the
first column are configured symmetrically to the sub-regions
of the second column.

6. The pixel structure of an organic light emitting diode
display according to claim 4, wherein the amount of the
sub-regions of the first column and the amount of the
sub-regions of the second column is three; the sub-regions
are arranged in three rows; two of the sub-regions of the
second row are shifted in relative to the sub-regions of the
first row and the sub-regions of the third row; one of the two
of the sub-regions of the second row crosses two adjacent
pixels.

7. The pixel structure of an organic light emitting diode
display according to claim 4, wherein the amount of the
sub-regions of the first column and the amount of the
sub-regions of the second column is three; the sub-regions
are arranged in three rows; the sub-regions of the first row
and the sub-regions of the third row are shifted in relative to
two of the sub-regions of the second row; two of the
sub-regions of the first row and at least one of the sub-
regions of the third row crosses two adjacent pixels.

8. The pixel structure of an organic light emitting diode
display according to claim 1 wherein the summation of the
area in the same pixel for the color sub-pixel, the transparent
sub-pixel or the sensing component of the two sub-regions
crossing the two adjacent pixels in each of the pixel equals
to the total of region of the color sub-pixel, the transparent
sub-pixel or the sensing component of the sub-region in the
same pixel.
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9. The pixel structure of an organic light emitting diode
display according to claim 6, wherein the summation of the
area in the same pixel for the color sub-pixel, the transparent
sub-pixel or the sensing component of the two sub-regions
crossing the two adjacent pixels in each of the pixel equals
to the total of region of the color sub-pixel, the transparent
sub-pixel or the sensing component of the sub-region in the
same pixel.

10. The pixel structure of an organic light emitting diode
display according to claim 7, wherein the summation of the
area in the same pixel for the color sub-pixel, the transparent
sub-pixel or the sensing component of the two sub-regions
crossing the two adjacent pixels in each of the pixel equals
to the total of region of the color sub-pixel, the transparent
sub-pixel or the sensing component of the sub-region in the
same pixel.

11. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the summation of the
area in the same pixel for the color sub-pixel, the transparent
sub-pixel or the sensing component of the four sub-regions
crossing the four adjacent pixels in each of the pixel equals
to the total of region of the color sub-pixel, the transparent
sub-pixel or the sensing component of the sub-region in the
same pixel.

12. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the shape of the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent of the plurality of sub-regions of each pixel is different.

13. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the shape of the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent of the sub-regions of each row of each pixel is different.

14. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the arrangement shape
of the color sub-pixel, the transparent sub-pixel or the
sensing component of the plurality of sub-regions in each
pixel of each row.

15. The pixel structure of an organic light emitting diode
display according to claim 2, wherein the amount of the
sub-region of the first column is M, the amount of the
sub-region of the second column is N, and M>N.

16. The pixel structure of an organic light emitting diode
display according to claim 15, wherein when N is 2, M is
N+1 or N+2.

17. The pixel structure of an organic light emitting diode
display according to claim 16, wherein the sub-regions of
the second column corresponds to the two adjacent sub-
regions of the first column.

18. The pixel structure of an organic light emitting diode
display according to claim 15, wherein when N is 1, M is
N+1, N+2, N+3 or N+4.

19. The pixel structure of an organic light emitting diode
display according to claim 18, wherein the sub-regions of
the second column corresponds to M sub-regions of the first
column.

20. The pixel structure of an organic light emitting diode
display according to claim 3, wherein the amount of the
sub-regions of the first column and the second column is
three, the three sub-regions of the second column comprises
a first sub-region and two second sub-regions arranged side
by side horizontally, the first sub-region corresponds to the
two adjacent sub-regions in the first column, the second
sub-region corresponds to the sub-region in the first column.
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21. The pixel structure of an organic light emitting diode
display according to claim 15, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
the same.

22. The pixel structure of an organic light emitting diode
display according to claim 16, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
the same.

23. The pixel structure of an organic light emitting diode
display according to claim 17, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
the same.

24. The pixel structure of an organic light emitting diode
display according to claim 18, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
the same.

25. The pixel structure of an organic light emitting diode
display according to claim 19, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
the same.

26. The pixel structure of an organic light emitting diode
display according to claim 20, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
the same.

27. The pixel structure of an organic light emitting diode
display according to claim 15, wherein the arrangement of
the plurality of sub-regions of the pixels of each row is
contrary to the arrangement of the plurality of sub-regions of
the adjacent pixel.

28. The pixel structure of an organic light emitting diode
display according to claim 16, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
contrary to the arrangement of the plurality of sub-regions of
the adjacent pixel.

29. The pixel structure of an organic light emitting diode
display according to claim 17, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
contrary to the arrangement of the plurality of sub-regions of
the adjacent pixel.

30. The pixel structure of an organic light emitting diode
display according to claim 18, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
contrary to the arrangement of the plurality of sub-regions of
the adjacent pixel.

31. The pixel structure of an organic light emitting diode
display according to claim 19, wherein the arrangement of
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the plurality of sub-regions of the pixels of each column is
contrary to the arrangement of the plurality of sub-regions of
the adjacent pixel.

32. The pixel structure of an organic light emitting diode
display according to claim 20, wherein the arrangement of
the plurality of sub-regions of the pixels of each column is
contrary to the arrangement of the plurality of sub-regions of
the adjacent pixel.

33. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the plurality of
sub-regions of each pixel are divided into a first column, a
second column and a third column, the amount of the
sub-regions in the first column is M1, the amount of the
sub-regions in the second column is M2, and the amount of
the sub-regions in the third column is M3.

34. The pixel structure of an organic light emitting diode
display according to claim 33, wherein the sum of M1, M2,
and M3 is 4 10 6, M1 equals to M2, M1>M3, and M2>M3.

35. The pixel structure of an organic light emitting diode
display according to claim 33, wherein the sum of M1, M2,
and M3 is 4 to 6, M1>M2, M1>M3, and M2=M3.

36. The pixel structure of an organic light emitting diode
display according to claim 33, wherein the sum of M1, M2,
and M3 is 4 to 6, M2>M1, M2>M3, and M1=M3.

37. The pixel structure of an organic light emitting diode
display according to claim 33, wherein the sum of M1, M2,
and M3 is 6, and M1, and M2, and M3 are equivalent.

38. The pixel structure of an organic light emitting diode
display according to claim 33, wherein the sum of M1, M2,
and M3 is 6, and M1, and M2, and M3 are inequivalent.

39. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the color sub-pixel is
a red sub-pixel, a green sub-pixel or a blue sub-pixel.

40. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the sensing compo-
nent is a light sensing component, pressure touch sensing
component, fingerprint sensing component, infrared light
sensing component, heartbeat sensing component, photo-
metric sensing component, iris identification components or
eye tracking sensing component.

41. The pixel structure of an organic light emitting diode
display according to claim 1, wherein the shape of the color
sub-pixel, the transparent sub-pixel or the sensing compo-
nent is triangle, square, rectangle, rhombic, pentagon, hexa-
gon, polygon, circle, or ellipse.
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