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7) ABSTRACT

Disclosed are a pixel arrangement structure, an organic
light-emitting diode display panel, a fine metal mask, and a
display device, and in the pixel arrangement structure, first
sub-pixels are located at the centers of first virtual quadri-
laterals, and four corners of the first virtual quadrilaterals;
second sub-pixels are located at the middles of sides of the
first virtual quadrilaterals; third sub-pixels are located in
second virtual quadrilaterals, and four second virtual quad-
rilaterals constitute a first virtual quadrilateral; and in each
second virtual quadrilateral, the distances between the center
of a third sub-pixel, and the centers of two first sub-pixels
are equal; and/or in each second virtual quadrilateral, the
distances between the center of a third sub-pixel, and the
centers of two second sub-pixels are equal.

13 Claims, 8§ Drawing Sheets
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PIXEL ARRANGEMENT STRUCTURE,
ORGANIC LIGHT-EMITTING DIODE
DISPLAY PANEL, FINE METAL MASK, AND
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority of Chinese Patent Appli-
cation No. 201810134066.8, filed on Feb. 9, 2018, which is
hereby incorporated by reference in its entirety.

FIELD

The present disclosure relates to the field of display
technologies, and particularly to a pixel arrangement struc-
ture, an organic light-emitting diode display panel, a fine
metal mask, and a display device.

BACKGROUND

An Organic Light-Emitting Diode (OLED) display is one
of focuses in the existing research field of flat panel displays,
and has low power consumption, a low production cost,
self-luminescence, a wide angle of view, a high response
speed. and other advantages over a Liquid Crystal Display
(LCD); and at present, the OLED display has come to take
the place of the traditional liquid crystal display in the field
of flat panel displays including a mobile phone, a PDA, a
digital camera, etc.

SUMMARY

An embodiment of the disclosure provides a pixel
arrangement structure including: first sub-pixels, second
sub-pixels, and third sub-pixels, wherein:

the first sub-pixels are located at geometric centers of first
virtual quadrilaterals, and four corners of the first virtual
quadrilaterals;

the second sub-pixels are located at middles of sides of the
first virtual quadrilaterals;

the third sub-pixels are located in second virtual quadri-
laterals, wherein corners of each of the second virtual
quadrilaterals are two second sub-pixels located at the
middles of two adjacent sides of a first virtual quadrilateral,
and two first sub-pixels adjacent to the two second sub-
pixels, and located respectively at the geometric center of
the first virtual quadrilateral, and a corner of the first virtual
quadrilateral, and four second virtual quadrilaterals consti-
tute a first virtual quadrilateral;

the pixel arrangement structure further includes at least
one of following features:

in each of the second virtual quadrilaterals, distances
between the geometric center of a third sub-pixel and the
geometric centers of two first sub-pixels are equal; or

in each of the second virtual quadrilaterals, distances
between the geometric center of a third sub-pixel and the
geometric centers of two second sub-pixels are equal.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, in each of the second virtual quadrilaterals, distances
between the geometric center of a third sub-pixel and the
geometric centers of two second sub-pixels are unequal to
distances between the geometric center of the third sub-pixel
and the geometric centers of two first sub-pixels.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
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sure, in each of second virtual quadrilaterals, two diagonal
inner angles are equal to each other; and one of other two
diagonal inner angles is greater than 90°, and other one of
the other diagonal inner angles is less than 90°.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, shapes of two second virtual quadrilaterals located on
a diagonal of a first virtual quadrilateral are the same.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, in a first virtual quadrilateral, four third sub-pixels are
distributed in an “X” pattern.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, in each of the second virtual quadrilaterals, a third
sub-pixel is symmetric about a line connecting the geometric
centers of two second sub-pixels, and the third sub-pixel is
symmetric about a line connecting the geometric centers of
two first sub-pixels.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, in each of the second virtual quadrilaterals, spacings
between a third sub-pixel and two first sub-pixels are equal
to each other and are a first spacing, and spacings between
the third sub-pixel and two second sub-pixels are equal to
each other and are a second spacing, wherein the first
spacing is equal to the second spacing.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, in each of the second virtual quadrilaterals, spacings
between a first sub-pixel and two second sub-pixels are
equal to each other and are a third spacing, and spacings
between the other first sub-pixel and the two second sub-
pixels are equal to each other and are a fourth spacing,
wherein the fourth spacing is greater than or equal to the
third spacing, and the third spacing is greater than or equal
to the first spacing.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, shapes of the first sub-pixels, the second sub-pixels,
and the third sub-pixels are polygons; or shapes of the first
sub-pixels, the second sub-pixels, and the third sub-pixels
are polygons with rounded corners.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, shapes of the first sub-pixels, the second sub-pixels,
and the third sub-pixels are quadrilaterals, hexagons, or
octagons, or shapes of the first sub-pixels, the second
sub-pixels, and the third sub-pixels are quadrilaterals with
rounded corners, hexagons with rounded corners, or octa-
gons with rounded corners.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, the first sub-pixels are red sub-pixels, the second
sub-pixels are blue sub-pixels, and the third sub-pixels are
green sub-pixel; or the first sub-pixels are blue sub-pixels,
the second sub-pixels are red sub-pixels, and the third
sub-pixels are green sub-pixel.

In a possible implementation, in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, an area of a third sub-pixel is smaller than an area of
a first sub-pixel, and the area of a third sub-pixel is smaller
than an area of a second sub-pixel.

In another aspect, an embodiment of the disclosure further
provides an organic light-emitting diode display panel
including the pixel arrangement structure above according to
the embodiment of the disclosure, wherein the pixel arrange-
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ment structure according to any one of the embodiments
above of the disclosure, wherein adjacent first virtual quad-
rilaterals are arranged in a row direction and in a column
direction of the organic light-emitting diode display panel,
and the adjacent first virtual quadrilaterals have a common
side.

In another aspect, an embodiment of the disclosure further
provides a display device including the organic light-emit-
ting diode display panel above according to the embodiment
of the disclosure.

In another aspect, an embodiment of the disclosure further
provides a fine metal mask for fabricating the pixel arrange-
ment structure above according to the embodiment of the
disclosure, the fine metal mask including a plurality of
opening areas corresponding in shape and position to the
first sub-pixels, the second sub-pixels, or the third sub-
pixels.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a first schematic diagram of a pixel arrangement
structure according to an embodiment of the disclosure.

FIG. 2 is a second schematic diagram of a pixel arrange-
ment structure according to an embodiment of the disclo-
sure.

FIG. 3 is a third schematic diagram of a pixel arrangement
structure according to an embodiment of the disclosure.

FIG. 4 is a fourth schematic diagram of a pixel arrange-
ment structure according to an embodiment of the disclo-
sure.

FIG. 5 is a fifth schematic diagram of a pixel arrangement
structure according to an embodiment of the disclosure.

FIG. 6 is a sixth schematic diagram of a pixel arrangement
structure according to an embodiment of the disclosure.

FIG. 7 is a seventh schematic diagram of a pixel arrange-
ment structure according to an embodiment of the disclo-
sure.

FIG. 8 is a schematic structural diagram of an organic
light-emitting diode display panel according to an embodi-
ment of the disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The structure of the OLED display generally includes an
underlying substrate, and sub-pixels fabricated and arranged
in a matrix on the underlying substrate, where the respective
sub-pixels are typically formed as organic electrolumines-
cent structures of an organic material at the positions of the
corresponding sub-pixels on the array substrate using a fine
metal mask through vapor-plating.

However, there is such a significant distance between
pixels in a pixel arrangement structure in the existing OLED
display that there is a small area of a pixel opening given the
same resolution, so a brightness requirement on the display
can be satisfied only if driving current is improved. Unfor-
tunately the OLED elements operating at large driving
current tend to age more rapidly, so their service lifetime
may be shortened.

In order to make the objects, technical solutions, and
advantages of the disclosure more apparent, the disclosure
will be described below in further details with reference to
the drawings, and apparently the embodiments described
below are only a part but not all of the embodiments of the
disclosure. Based upon the embodiments here of the disclo-
sure, all the other embodiments which can occur to those
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4

ordinarily skilled in the art without any inventive effort shall
fall into the scope of the disclosure.

The shapes and sizes of respective components in the
drawings are not intended to reflect any real proportion, but
only intended to illustrate the disclosure of the disclosure.

As illustrated in FIG. 1 to FIG. 3, a pixel arrangement
structure according to an embodiment of the disclosure
includes first sub-pixels 01, second sub-pixels 02, and third
sub-pixels 03.

The first sub-pixels 01 are located at the geometric centers
of first virtual quadrilaterals, and four corners of the first
virtual quadrilaterals.

The second sub-pixels 02 are located at the middles of
sides of the first virtual quadrilaterals.

The third sub-pixels 03 are located in second virtual
quadrilaterals, where corners of each second virtual quad-
rilateral are two second sub-pixels 02 located at the middles
of two adjacent sides of a first virtual quadrilateral, and first
sub-pixels 01 adjacent to both of the two second sub-pixels
02, and located respectively at the center of the first virtual
quadrilateral, and a corner of the first virtual quadrilateral,
and four second virtual quadrilaterals constitute a first
virtual quadrilateral.

In each second virtual quadrilateral, the distances D1
between the geometric center of a third sub-pixel 03, and the
geometric centers of two first sub-pixels 01 are equal; and/or
in each second virtual quadrilateral, the distances D2
between the geometric center of a third sub-pixel 03, and the
geometric centers of two second sub-pixels 02 are equal.

Optionally, the pixel arrangement structure above accord-
ing to the embodiment of the disclosure is different from the
existing pixel arrangement structure in that the first sub-
pixels 01, the second sub-pixels 02, and the third sub-pixels
03 can be arranged densely to thereby make the spacing
between adjacent pixels as small as possible under the
process condition. Furthermore, the distances between the
center of a third sub-pixel 03, and the centers of two first
sub-pixels 01 can be made equal in each second virtual
quadrilateral to thereby further reduce the spacing between
the third sub-pixel 03 and an adjacent first sub-pixel 01; and
the distances between the center of the third sub-pixel 03,
and the centers of two second sub-pixels 02 can be made
equal in each second virtual quadrilateral to thereby further
reduce the spacing between the third sub-pixel 03 and an
adjacent second sub-pixel 02, so that the area of a pixel
opening can be increased at the same resolution, and driving
current of a display element can be lowered to thereby
prolong the service lifetime thereof.

It shall be noted that in the pixel arrangement structure
above according to the embodiment of the disclosure, the
position of a pixel refers to a positional range of the pixel as
long as the pixel overlaps with the pixel. In an optional
implementation, the geometric center of the pixel may
overlap with the position, or the geometric center of the
pixel may not overlap with the position, that is, there may be
an offset between them, although the embodiment of the
disclosure will not be limited thereto. Furthermore, the
geometric center of the pixel may be the geometric center of
a pattern of the pixel, or may be the geometric center of a
color of light emitted by the pixel, although the embodiment
of the disclosure will not be limited thereto.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, in order to
enable respective pixels to be distributed uniformly, the
geometric centers of the respective pixels are made as
proximate as possible to their corresponding positions.
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Tt shall be noted that a first virtual quadrilateral as referred
to in the pixel arrangement structure above according to the
embodiment of the disclosure is the biggest dotted box in
FIG. 1, and a second virtnal quadrilateral is the smaller
dotted box in FIG. 1; and in FIG. 1, the first virtual
quadrilateral includes four second virtual quadrilaterals, and
the first virtual quadrilateral and the second virtual quadri-
lateral can be rectangles, squares, or quadrilaterals like a
rectangle and a square, although the embodiment of the
disclosure will not be limited thereto.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, as illustrated
in FIG. 1 to FIG. 3, in each second virtual quadrilateral, the
distances D2 between the geometric center of a third sub-
pixel 03, and the geometric centers of two second sub-pixels
02 are not equal to the distances D1 between the geometric
center of the third sub-pixel 03, and the geometric centers of
two first sub-pixels 01.

Optionally, the distance between the center of a third
sub-pixel 03, and the center of a first sub-pixel 01 (a second
sub-pixel 02) can be adjusted in each second virtual quad-
rilateral so that the first sub-pixels 01, the second sub-pixels
02, and the third sub-pixels 03 are arranged densely under
the process condition to thereby make the spacing between
adjacent pixels as small as possible, so that the area of a
pixel opening can be increased at the same resolution, and
driving current of a display element can be lowered to
thereby prolong the service lifetime thereof.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, as illustrated
in FIG. 1 to FIG. 3, in each second virtual quadrilateral, two
diagonal inner angles are equal to 90°, i.e., @@:90% and
one of the other two diagonal inner angles is greater than
90° i.e., >90°, and the other is less than 90°, i.e., @<90°,
ie., G+{4)=180°.

Optionally, each second virtual quadrilateral is another
pattern than a rectangle, and the first sub-pixels 01, the
second sub-pixels 02, and the third sub-pixels 03 can be
arranged densely under the same process condition to
thereby make the spacing between adjacent pixels as small
as possible, so that the area of a pixel opening can be
increased at the same resolution, and driving current of a
display element can be lowered to thereby prolong the
service lifetime thereof.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, as illustrated
in FIG. 1 to FIG. 3, the shapes of two second virtual
quadrilaterals located on a diagonal of a first virtual quad-
rilateral are the same, that is, the shape of the second virtual
quadrilateral at the top-left corner is the same as the shape
of the second virtual quadrilateral at the bottom-right corner,
and the shape of the second virtual quadrilateral at the
top-right corner is the same as the shape of the second virtual
quadrilateral at the bottom-left corner. The shapes of two
second virtual quadrilaterals located on a diagonal are set the
same to thereby make the spacing between adjacent pixels as
small as possible, and the first sub-pixels 01, the second
sub-pixels 02, and the third sub-pixels 03 can be arranged
densely under the same process condition to thereby make
the spacing between adjacent pixels as small as possible, so
that the area of a pixel opening can be increased at the same
resolution, and driving current of a display element can be
lowered to thereby prolong the service lifetime thereof.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, as illustrated
in FIG. 4 to FIG. 6, in each second virtual quadrilateral, the
spacings between a third sub-pixel 03 and two first sub-
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pixels 01 are equal to a first spacing L1, and the spacings
between the third sub-pixel 03 and two second sub-pixels 02
are equal to a second spacing [.2, where the first spacing .1
is equal to the second spacing L.2. The spacing between the
third sub-pixel 03 and a first sub-pixel 01 (or a second
sub-pixel 02) is made as small as possible, so that the area
of a pixel opening can be increased at the same resolution,
and driving current of a display element can be lowered to
thereby prolong the service lifetime thereof.

It shall be noted that the smallest spacing between sub-
pixels as referred to in the pixel arrangement structure above
according to the embodiment of the disclosure refers to the
shortest distance between proximate edges of the sub-pixels,
where the distance is shorter than a distance between the
geometric centers of two sub-pixels.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, the spacing
between a third sub-pixel 03 and an adjacent first sub-pixel
01 shall be greater than or equal to a process limit distance,
and the spacing between a third sub-pixel 03 and an adjacent
second sub-pixel 02 shall be greater than or equal to the
process limit distance, thus satisfying a process demand.
Furthermore the spacing is generally the process limit dis-
tance, and a range of values of the spacing is generally
dependent upon a fabrication process in use, where when a
pixel is patterned in an etching process using a Fine Metal
Mask (FMM), the smallest spacing is approximately 16 pum,
and when a pixel is patterned in a laser, electroforming, etc.,
process, the spacing is smaller.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, as illustrated
in FIG. 4 and FIG. 6, in each second virtual quadrilateral, the
spacings between a first sub-pixel 01 and two second
sub-pixels 02 are equal to a third spacing 1.3, and the
spacings between the other first sub-pixel 01 and the two
second sub-pixels 02 are equal to a fourth spacing L4, where
the fourth spacing [.4 is greater than or equal to the third
spacing L3, and the third spacing L3 is greater than or equal
to the first spacing 1. The spacing between a first sub-pixel
01 and a second sub-pixel 02 is made as small as possible,
so that the area of a pixel opening can be increased at the
same resolution, and driving current of a display element can
be lowered to thereby prolong the service lifetime thereof.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, as illustrated
in FIG. 4 to FIG. 6, the shapes of the first sub-pixels 01, the
second sub-pixels 02, and the third sub-pixels 03 can be
polygons; or as illustrated in FIG. 1 to FIG. 3, the shapes of
the first sub-pixels 01, the second sub-pixels 02, and the
third sub-pixels 03 can be polygons with rounded corners.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, as illustrated
in FIG. 1 to FIG. 6, the shapes of the first sub-pixels 01, the
second sub-pixels 02, and the third sub-pixels 03 are quad-
rilaterals, hexagons, octagons, quadrilaterals with rounded
corners, hexagons with rounded corners, or octagons with
rounded corners.

Optionally, FIG. 1 illustrates the first sub-pixels 01, the
second sub-pixels 02, and the third sub-pixels 03, the shapes
of which are quadrilaterals with rounded corners. FIG. 2
illustrates the first sub-pixels 01, the shapes of which are
quadrilaterals with rounded corners, the second sub-pixels
02, the shapes of which are hexagons with rounded corners,
and the third sub-pixels 03, the shapes of which are octagons
with rounded corners. FIG. 3 illustrates the first sub-pixels
01 and the second sub-pixels 02, the shapes of which are
octagons with rounded corners, and the third sub-pixels 03,
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the shapes of which are quadrilaterals with rounded corners.
FIG. 4 illustrates the first sub-pixels 01, the second sub-
pixels 02, and the third sub-pixels 03, the shapes of which
are quadrilaterals. FIG. 5 illustrates the first sub-pixels 01,
the shapes of which are quadrilaterals, the second sub-pixels
02, the shapes of which are hexagons, and the third sub-
pixels 03, the shapes of which are octagons. FIG. 6 illus-
trates the first sub-pixels 01 and the second sub-pixels 02,
the shapes of which are octagons, and the third sub-pixels
03, the shapes of which are quadrilaterals. The shapes of the
first sub-pixels 01, the second sub-pixels 02, and the third
sub-pixels 03 have only been described above by way of an
example, but will not be limited thereto in a real application.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, in each
second virtual quadrilateral, a third sub-pixel 03 can be
symmetric about a line connecting the geometric centers of
two second sub-pixels 02, and the third sub-pixel 03 can be
symmetric about a line connecting the geometric centers of
two first sub-pixels 01.

In order to enable the same kind of pixels to be fabricated
using a uniform mask pattern to thereby simplify a pattern-
ing process thereof, optionally in the pixel arrangement
structure above according to the embodiment of the disclo-
sure, as illustrated in FIG. 1 to FIG. 7, the shapes of the
respective first sub-pixels 01 can be the same, the shapes of
the respective second sub-pixels 02 can be the same, and the
shapes of the respective third sub-pixels 03 can be the same.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, the shapes of
at least two first sub-pixels 01 can be different, the shapes of
at least two second sub-pixels 02 can be different, and the
shapes of at least two third first sub-pixels 03 can be
different, although the embodiment of the disclosure will not
be limited thereto.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, in a first
virtual quadrilateral, when the patterns of four third sub-
pixels 03 are the same or similar, they can be arranged at
different angles, or as illustrated in FIG. 1 to FIG. 7, in a first
virtual quadrilateral, four third sub-pixels 03 can be distrib-
uted in an “X” pattern, that is, the four third sub-pixels 03
are strip-shaped, and refer to the center of the first virtual
quadrilateral in the length direction of the strip; or the
patterns of four third sub-pixels 03 can be rotated at any
angle, although the embodiment of the disclosure will not be
limited thereto.

Optionally, the particular shapes, positional relationship,
parallelism, angle relationship, etc., of the first sub-pixels
01, the second sub-pixels 02, and the third sub-pixels 03 can
be designed as needed, and in a real process, there may be
some error due to a limiting process condition or another
factor, so the shapes, positions, and relative positional
relationship of the respective sub-pixels in the pixel arrange-
ment structure according to the embodiment of the disclo-
sure may roughly satisfy the condition above without depart-
ing the scope of the disclosure.

Optionally, in the pixel arrangement structure according
to the embodiment of the disclosure, the first sub-pixels 01
can be red sub-pixels, and the second sub-pixels 02 can be
blue sub-pixels, or the first sub-pixels 01 can be blue
sub-pixels, and the second sub-pixels 02 can be red sub-
pixels; and the third sub-pixels 03 can be green sub-pixels,
so that as illustrated in FIG. 7, a green sub-pixel G located
in a red virtual quadrilateral together with a red sub-pixel R
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and a green sub-pixel B located at any two adjacent corners
of the second virtual quadrilateral can constitute a light-
emitting pixel.

Furthermore, since human eyes are sensitive to green
light, optionally in the pixel arrangement structure above
according to the embodiment of the disclosure, as illustrated
in FIG. 1 to FIG. 7, the area of a third sub-pixel 03 can be
smaller than the area of a first sub-pixel 01, and the area of
a third sub-pixel 03 can be smaller than the area of a second
sub-pixel 02, that is, the area of a green sub-pixel is smaller
than the area of a red sub-pixel, and the area of a green
sub-pixel is smaller than the area of a blue sub-pixel, that is,
the area of a green sub-pixel is the smallest.

Optionally, in the pixel arrangement structure above
according to the embodiment of the disclosure, the area of
a second sub-pixel 02 may be the same as the area of a first
sub-pixel 01, that is, the area of a red sub-pixel may the same
as the area of a blue sub-pixel; or the area of a second
sub-pixel 02 may be different from the area of a first
sub-pixel 01, that is, the area of a red sub-pixel may be
different from the area of a blue sub-pixel, although the
embodiment of the disclosure will not be limited thereto.
Generally the efficiency of light emission by and the service
lifetime of a blue sub-pixel are lower and shorter than those
of a red sub-pixel, so the area of a blue sub-pixel can be set
larger than the area of a red sub-pixel as illustrated in FIG.
7.

Based upon the same inventive idea, an embodiment of
the disclosure further provides an organic light-emitting
diode display panel as illustrated in FIG. 8 including a
plurality of densely arranged pixel arrangement structures
(e.g., four pixel arrangement structures as illustrated in FIG.
8), each of which is the pixel arrangement structures accord-
ing to any one of the embodiments above of the disclosure,
where adjacent first virtual quadrilaterals are arranged in the
row direction and in the column direction with one of their
sides being common. That is, two adjacent pixel arrange-
ment structures share first sub-pixels 01 and a second
sub-pixel 02 located on the common side of the adjacent first
virtual quadrilaterals, and for example, three pixels circled
in each ellipse as illustrated in FIG. 8 are pixels shared by
two adjacent pixel arrangement structures. Since the organic
light-emitting diode display panel addresses the problem
under a similar principle to the pixel arrangement structure
above, reference can be made to the implementation of the
pixel arrangement structure above for an implementation of
the organic light-emitting diode display panel, and a
repeated description thereof will be omitted here.

Optionally, in the organic light-emitting diode display
panel according to the embodiment of the disclosure, as
illustrated in FIG. 8, the first sub-pixels 01 and the second
sub-pixels 02 are arranged alternately in the row direction,
the first sub-pixels 01 and the second sub-pixels 02 are also
arranged alternately in the column direction, and the third
sub-pixels 03 are located in respective second virtual quad-
rilaterals defined by two first sub-pixels 01 and two second
sub-pixels 02, so that while an image is being displayed, any
two adjacent first sub-pixel 01 and second sub-pixel 02
together with one third sub-pixel 03 adjacent thereto can
constitute a light-emitting pixel, so that the image can be
displayed at a high resolution using a physical low resolu-
tion through borrowing between the sub-pixels.

Based upon the same inventive idea, an embodiment of
the disclosure further provides a fine metal mask for fabri-
cating the pixel arrangement structure above according to
any one of the embodiments above of the disclosure, where
the fine metal mask includes a plurality of opening areas
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corresponding in shape and position to the first sub-pixels,
the second sub-pixels, or the third sub-pixels.

Based upon the same inventive idea, an embodiment of
the disclosure further provides a display device including the
organic light-emitting diode display panel according to the
embodiment above of the disclosure. The display device can
be a mobile phone, a tablet computer, a TV set, a monitor,
a notebook computer, a digital photo frame, a navigator, or
any other product or component with a display function.
Reference can be made to the embodiment of the organic
light-emitting diode display panel above for an implemen-
tation of the display device, and a repeated description
thereof will be omitted here.

With the pixel arrangement structure, the organic light-
emitting diode display panel, the fine metal mask, and the
display device above according to the embodiments of the
disclosure, in the pixel arrangement structure, the first
sub-pixels are located at the geometric centers of first virtual
quadrilaterals, and four corners of the first virtual quadri-
laterals; the second sub-pixels are located at the middles of
sides of the first virtual quadrilaterals; the third sub-pixels
are located in second virtual quadrilaterals, where corners of
each second virtual quadrilateral are two second sub-pixels
located at the middles of two adjacent sides of a first virtual
quadrilateral, and first sub-pixels adjacent to both of the two
second sub-pixels, and located respectively at the geometric
center of the first virtual quadrilateral, and a corner of the
first virtual quadrilateral, and four second virtual quadrilat-
erals constitute a first virtual quadrilateral; and in each
second virtual quadrilateral, the distances between the geo-
metric center of a third sub-pixel, and the geometric centers
of two first sub-pixels are equal, and/or in each second
virtual quadrilateral, the distances between the geometric
center of a third sub-pixel, and the geometric centers of two
second sub-pixels are equal. This pixel arrangement struc-
ture is different from the existing pixel arrangement struc-
ture in that the first sub-pixels, the second sub-pixels, and the
third sub-pixels can be arranged densely to thereby make the
spacing between adjacent pixels as small as possible under
the process condition, so that the area of a pixel opening can
be increased at the same resolution, and driving current of a
display element can be lowered to thereby prolong the
service lifetime thereof.

Evidently those skilled in the art can make various
modifications and variations to the disclosure without
departing from the spirit and scope of the disclosure. Thus
the disclosure is also intended to encompass these modifi-
cations and variations thereto so long as the modifications
and variations come into the scope of the claims appended
to the disclosure and their equivalents.

The invention claimed is:
1. A pixel arrangement structure, comprising: first sub-
pixels, second sub-pixels, and third sub-pixels, wherein:

the first sub-pixels are located at geometric centers of first
virtual quadrilaterals, and four corers of the first
virtual quadrilaterals;

the second sub-pixels are located at middles of sides of the
first virtual quadrilaterals;

the third sub-pixels are located in second virtual quadri-
laterals, wherein corners of each of the second virtual
quadrilateral are two second sub-pixels located at the
middles of two adjacent sides of a first virtual quadri-
lateral, and two first sub-pixels adjacent to the two
second sub-pixels, and located respectively at a geo-
metric center of the first virtual quadrilateral and a
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corner of the first virtual quadrilateral, and four second
virtual quadrilaterals constitute a first virtual quadrilat-
eral; and

the pixel arrangement structure further comprises at least

one of following features:

in each of the second virtual quadrilaterals, distances

between the geometric center of a third sub-pixel and
the geometric centers of two first sub-pixels are equal;
or

in each of the second virtual quadrilateral, distances

between the geometric center of a third sub-pixel and
the geometric centers of two second sub-pixels are
equal,

wherein in each of second virtual quadrilaterals, the

distances between the geometric center of a third
sub-pixel and the geometric centers of two second
sub-pixels are unequal to the distances between the
geometric center of the third sub-pixel and the geomet-
ric centers of two first sub-pixels;

wherein in each of the second virtual quadrilaterals, two

diagonal inner angles are equal to each other; and one
of other two diagonal inner angles is greater than 90°,
and other one of the other two diagonal inner angles is
less than 90°.

2. The pixel arrangement structure according to claim 1,
wherein shapes of two second virtual quadrilaterals located
on a diagonal of a first virtual quadrilateral are same.

3. The pixel arrangement structure according to claim 2,
wherein in a first virtual quadrilateral, four third sub-pixels
are distributed in an “X” pattern.

4. The pixel arrangement structure according to claim 1,
wherein in each of the second virtual quadrilaterals, a third
sub-pixel is symmetric about a line connecting the geometric
centers of two second sub-pixels, and the third sub-pixel is
symmetric about a line connecting the geometric centers of
two first sub-pixels.

5. The pixel arrangement structure according to claim 4,
wherein in each of the second virtual quadrilaterals, spacings
between a third sub-pixel and two first sub-pixels are equal
to each other and are a first spacing, and spacings between
the third sub-pixel and two second sub-pixels are equal to
each other and are a second spacing, wherein the first
spacing is equal to the second spacing.

6. The pixel arrangement structure according to claim 5,
wherein in each of the second virtual quadrilaterals, spacings
between a first sub-pixel and two second sub-pixels are
equal to each other and are a third spacing, and spacings
between other first sub-pixel and the two second sub-pixels
are equal to each other and are a fourth spacing, wherein the
fourth spacing is greater than or equal to the third spacing,
and the third spacing is greater than or equal to the first
spacing.

7. The pixel arrangement structure according to claim 1,
wherein the shapes of the first sub-pixels, the second sub-
pixels, and the third sub-pixels are polygons; or the shapes
of the first sub-pixels, the second sub-pixels, and the third
sub-pixels are polygons with rounded corners.

8. The pixel arrangement structure according to claim 7,
wherein shapes of the first sub-pixels, the second sub-pixels,
and the third sub-pixels are quadrilaterals, hexagons, or
octagons, or

shapes of the first sub-pixels, the second sub-pixels, and

the third sub-pixels are quadrilaterals with rounded
corners, hexagons with rounded comers, or octagons
with rounded corners.
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9. The pixel arrangement structure according to claim 1,
wherein the first sub-pixels are red sub-pixels, the second
sub-pixels are blue sub-pixels, and the third sub-pixels are
green sub-pixels, or

the first sub-pixels are blue sub-pixels, the second sub-

pixels are red sub-pixels and the third sub-pixels are
green sub-pixels.

10. The pixel arrangement structure according to claim 9,
wherein an area of a third sub-pixel is smaller than an area
of a first sub-pixel, and the area of a third sub-pixel is
smaller than an area of a second sub-pixel.

11. An organic light-emitting diode display panel, com-
prising the pixel arrangement structure according to claim 1,
wherein adjacent first virtual quadrilaterals are arranged in a
row direction and in a column direction of the organic
light-emitting diode display panel, and the adjacent first
virtual quadrilaterals have a common side.

12. A display device, comprising the organic light-emit-
ting diode display panel according to claim 11.

13. A fine metal mask for fabricating the pixel arrange-
ment structure according to claim 1, the fine metal mask
comprising a plurality of opening areas corresponding in
shape and position to the first sub-pixels, the second sub-
pixels, or the third sub-pixels.
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