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(54) PIXEL STRUCTURE AND ORGANIC LIGHT-EMITTING DISPLAY USING PIXEL STRUCTURE

(57) Provided are a pixel structure and an organic
light-emitting display using same. The pixel structure
comprises multiple pixels, each pixel comprises multiple
sub-pixels, at least one pixel forms a pixel unit, pixel units
that are longitudinally adjacent are arranged in a vertical
mirror manner, and/or pixel units that are horizontally ad-
jacent are arranged in a horizontal mirror manner.
Through a reasoned structure of pixel arrangement and
by deposition of sub-pixels of adjacent pixels through a
shared mask aperture, the area of mask apertures can
be increased during deposition, the difficulty of manufac-

ture with the mask technique is reduced and the difficulty
of the deposition process is also reduced. No gap needs
to be reserved when the sub-pixels of the adjacent pixels
of the mask are deposited, and genuinely high PPI can
be achieved while maintaining a high aperture ratio. In
addition, mask strength is increased, thus preventing de-
formation during use, improving product yield, increasing
service life and reducing costs.
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Description

FILED

[0001] The present disclosure relates to the technical
field of organic light emitting display, and more particu-
larly, to a pixel structure and an organic light emitting
display using the pixel structure.

BACKGROUND

[0002] OLED (Organic Light-Emitting Diode) is active
light emitting device. Compared with traditional LCD (Liq-
uid Crystal Display) display, OLED display technology
does not need backlight, which has a property of active
light emitting. OLED uses a very thin layer of organic
material and a glass substrate, and when a current is
passed, the organic material will emit light. Therefore,
the OLED display can significantly save energy, and can
be made thinner and lighter, meanwhile withstanding a
wider range of temperature changes than the LCD dis-
play, with a lager viewing angle. The OLED display is
expected to become the next generation flat panel dis-
play technology after the LCD, and it is currently one of
the most concerns in the flat panel display technology.
[0003] There are many methods for coloring OLED
screen body. Currently, an OLED coloring technology
which is more mature and has successful production is
OLED evaporation technology which uses a traditional
RGB stripe arrangement to evaporate. A side-by-side ar-
rangement has the best picture effect. The side-by-side
arrangement refers to an arrangement in which there are
three sub-pixels in one pixel range: the red(R), green(G),
and blue (B) sub-pixels. Each of the sub-pixels is a quad-
rilateral, and has an independent organic light emitting
device. The organic light emitting device is formed on a
corresponding pixel position on array substrate through
fine metal mask (FMM) by evaporation coating film tech-
nology. The technical key of production of OLED screen
body with high PPI (pixel per inch) is that the fine metal
mask is fine and has good mechanical stability, and the
key of the fine metal mask is an arrangement of the pixel
and sub-pixel.
[0004] At present, in the art there are many arrange-
ments such as slit, slot, pentile and IGNIS etc. However,
the above arrangements can not well solve the problem
of improving pixel density, for area of a mask opening
has lower specification limit. Moreover, in order to avoid
influence by tolerance during production process, there
is a need to preset a gap between the openings for ad-
jacent pixels, which makes it difficult for pixel density,
e.g. PPI to be significantly improved, and pixel arrange-
ment is not a real sense of the true color display and
other reasons.
[0005] In the traditional pixel arrangement, each of the
pixels is respectively composed of R, G, B three colors.
In the pixel arrangement as shown in FIG. 1, one pixel
is divided into R, G, B three parallel sub-pixels, and each

of the sub-pixels is a quadrilateral. Size of the quadrilat-
eral corresponding to the R, G, B sub-pixels is adjusted
according to the property of corresponding RGB device.
As shown in FIG. 1, a pixel region 100 includes an R sub-
pixel region 101, an R light emitting region 102, a G sub-
pixel region 103, a G light emitting region 104, a B sub-
pixel region 105, and a B light emitting region 106. As
illustrated, the area of the R, G, B sub-pixel regions is
equal to that of the R, G, B light emitting regions, and the
area can be adjusted as needed during implementation.
[0006] FIG. 1A and FIG.1B respectively correspond to
two evaporation masks of FIG.1. Wherein, 107, 109 in
FIG. 1A and FIG. 1B are mask occlusion area, evaporat-
ed region opening 108, 110 may be a slit or a slot.
[0007] FIGS.1A is a slit-type evaporation mask, and
size of the corresponding metal mask opening corre-
sponds to the size of the sub-pixel. A main characteristic
of the opening type of the metal mask is that all the sub-
pixels in the same column in the screen body share the
same opening; the metal mask opening is longer in a
length direction; with the display size increasing, the
length of the metal mask opening also need to increase;
and non-opening portions between adjacent openings
forms a metal stripe.
[0008] For OLED screen body with low PPI, the slit-
type opening makes spacing of the adjacent metal mask
opening lager, the metal stripe wider, and the production
and use of the metal mask easier. However, when the
slit-type opening is applied into the OLED screen body
with high PPI, the spacing between the adjacent fine met-
al mask opening becomes smaller, the metal stripe is
thinner, and during use of the metal mask, the metal stripe
is easy to deform under influence of direction of the mag-
netic induction line of magnet plate, resulting in different
color materials of sub-pixels polluting with each other and
color mixing, further leading to lower production yield. In
addition, this kind of metal mask is also easily damaged
deformed during use, cleaning, and storage process,
therefore its recycling rate is not high. For higher cost of
the metal mask, the cost of the screen body produced in
this way is also higher.
[0009] FIG. 1B is a slot-type evaporation mask. A main
characteristic of the opening type of the metal mask is
that a bridge is added between pixels in the slit opening,
in order to connect adjacent metal stripes, changing orig-
inal one long opening to a plurality of opening units. This
method makes the metal stripe of the metal mask more
stable, solving the problem that the metal stripe with slit-
type opening is easy to deform under influence of direc-
tion of the magnetic induction line of magnet plate. How-
ever, considering the long size precision of the metal
mask, in order to avoid producing shadow effect to the
sub-pixel during evaporation, enough distance must be
kept between the sub-pixel and the bridge, leading to
upper and lower length of the sub-pixels reduced, thereby
impacting opening ratio of each sub-pixel.
[0010] In the above means, each opening in the mask
can only correspond to one sub-pixel with the same color,
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of which the arrangement density can not be increased,
and therefore the resolution can not be improved. Under
affected by the technology level of mask, the opening in
the mask can not be too small. Since the evaporation will
produce "shadow effect", a certain margin needs to be
preset between two light emitting regions, to prevent the
"shadow effect" from arising color mixing, therefore the
mask opening can not be produced too small, otherwise
will effect the opening ratio.
[0011] In the US patent application with publication
number US20110128262 by Canada IGNIS company,
an arrangement of pixel array is disclosed. However,
each of the sub-pixels thereof is still quadrilateral, only
the relative position relationship between the sub-pixels
is different from the slit and slot arrangements, and the
arrangement of three sub-pixels is shown in FIG. 2. A
pixel region 200 includes an R sub-pixel region 201, an
R light emitting region 202, a G sub-pixel region 203, a
G light emitting region 204, a B sub-pixel region 205, and
a B light emitting region 206. FIG. 2A and FIG. 2B re-
spectively corresponds to two evaporation masks for the
B sub-pixel shown in FIG. 2, and FIG. 2C corresponds
to the evaporation mask for the R sub-pixel or the G sub-
pixel. The mask opening is equivalent to dividing one
pixel into two sub-pixels, and shadow regions 207, 209
and 211 as shown are respectively evaporated occlusion
regions. Evaporated openings 208 and 210 for evapo-
rating the B sub-pixel may be silt or slot, evaporated
opening 212 is the mask opening for the R or G sub-pixel,
and the evaporated opening still corresponds to one sub-
pixel, that is, its length and width dimensions is equivalent
to length and width dimensions of one sub-pixel. In this
way, periodically horizontal and vertical translation of the
pixel forms pixel array of rows and columns. The spacing
between the metal mask openings corresponding to the
red and green sub-pixels is relatively large, which can
achieve high PPI display to some extent.
[0012] Pixels arranged periodically cause blue sub-
pixels in the pixel array form a linear arrangement, which
makes it necessary for the corresponding metal mask to
use the slit-type or slot-type opening. However, the slit-
type and slot-type openings are flawed, resulting that
opening type of the blue metal mask in IGNIS pixel ar-
rangement significantly affects further improvement of
opening ratio of the sub-pixels and PPI.
[0013] In addition, in the organic light emitting display
device, generally the opening ratio of the sub-pixel will
be decreased with the enhancement of the resolution,
finally leading to enhancement of work brightness of
monochrome device and shortening the life of the dis-
play.

SUMMARY

[0014] Based on the above, there is a need to provide
a pixel structure which may effectively improve OLED
display resolution, reduce production cost and increase
production yield, and an organic light emitting display us-

ing the pixel structure.
[0015] A pixel structure includes a plurality of pixels
with each pixel includes a plurality of sub-pixels, at least
one pixel forms a pixel unit, and longitudinally adjacent
and /or laterally adjacent pixel units are arranged in a
mirror image.
[0016] In one embodiment, the longitudinally adjacent
and/or laterally adjacent pixel units are of the same ar-
rangement structure.
[0017] In one embodiment, the arrangement structure
of any one of the pixel units remains unchanged after the
pixel unit is rotated around a center of the pixel unit by
180 degrees. Or the arrangement structure of any one
of the pixel units is the same with that of the longitudinally
adjacent and/or laterally adjacent pixel unit after the pixel
unit is rotated around a center of the pixel unit by 180
degrees.
[0018] In one embodiment, any one of the pixel units
is of the same arrangement structure or a mirror image
with its adjacent pixel unit in the diagonal direction.
[0019] In one embodiment, an odd number of longitu-
dinally adjacent pixels or laterally adjacent pixels form
one pixel unit.
[0020] In one embodiment, an even number of longi-
tudinally adjacent pixels or laterally adjacent pixels form
one pixel unit.
[0021] In one embodiment, an even number of pixels
simultaneously located in longitudinally adjacent row and
laterally adjacent column form one pixel unit.
[0022] In one embodiment, the sub-pixels constituting
the pixel are a triangle.
[0023] In one embodiment, the pixel includes an R sub-
pixel, a G sub-pixel and a B sub-pixel.
[0024] The present disclosure also provides an organic
light emitting display including the pixel structure.
[0025] The present disclosure may increase the area
of mask opening during evaporation, reduce the difficulty
of mask production process, and reduce the evaporation
process difficulty by a reasonable pixel arrangement
structure and allow sub-pixels of adjacent pixels to share
one mask opening to evaporate. It does not need to pre-
set a gap during evaporating the sub-pixels of adjacent
pixels of the mask, thereby a real high PPI is achieved
while keeping the opening ratio. In addition, the present
disclosure can further increase the strength of the mask,
which makes the mask not easy to deform during use,
improving production yield, increasing life of the mask
and reducing the cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1 shows a schematic diagram of a pixel arrange-
ment of a traditional organic light emitting display.

FIG. 1A shows a schematic diagram of one mask
opening of FIG. 1.
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FIG. 1B shows a schematic diagram of another mask
opening of FIG. 1.

FIG. 2 shows a schematic diagram of the pixel ar-
rangement structure of IGNIS.

FIG. 2A shows a schematic diagram of one mask
opening of a B sub-pixel of FIG.2.

FIG. 2B shows a schematic diagram of another mask
opening of the B sub-pixel of FIG.2.

FIG. 2C shows a schematic diagram of a mask open-
ing of a R or a G sub-pixel of FIG.2.

FIG. 3 shows a schematic diagram of the pixel struc-
ture of an organic light emitting display according to
a first embodiment of the present disclosure.

FIG. 3A shows a schematic diagram of one mask
opening of the B sub-pixel according to the embod-
iment as illustrated in FIG.3.

FIG. 3B shows a schematic diagram of another mask
opening of the B sub-pixel according to the embod-
iment as illustrated in FIG.3.

FIG. 3C shows a schematic diagram of the mask
opening of the R or G sub-pixel according to the em-
bodiment as illustrated in FIG.3.

FIG. 4 shows a schematic diagram of a further mask
opening of the B sub-pixel according to the embod-
iment as illustrated in FIG.3.

FIG. 5 shows a schematic diagram of the pixel struc-
ture of the organic light emitting display according to
a second embodiment of the present disclosure.

FIG. 5A shows a schematic diagram of one mask
opening of the B sub-pixel according to the embod-
iment as illustrated in FIG.5.

FIG. 5B shows a schematic diagram of another mask
opening of the B sub-pixel according to the embod-
iment as illustrated in FIG.5.

FIG. 5C shows a schematic diagram of one mask
opening of the R sub-pixel according to the embod-
iment as illustrated in FIG.5.

FIG. 5D shows a schematic diagram of one mask
opening of the G sub-pixel according to the embod-
iment as illustrated in FIG.5.

FIG. 6 shows a schematic diagram of the pixel struc-
ture of the organic light emitting display according to
a third embodiment of the present disclosure.

FIG. 7 shows a schematic diagram of the pixel struc-
ture of the organic light emitting display according to
a forth embodiment of the present disclosure.

FIG. 7A shows a schematic diagram of one mask
opening of the B sub-pixel according to the embod-
iment as illustrated in FIG. 7.

FIG. 7B shows a schematic diagram of one mask
opening of the R sub-pixel according to the embod-
iment as illustrated in FIG. 7.

FIG. 7C shows a schematic diagram of one mask
opening of the G sub-pixel according to the embod-
iment as illustrated in FIG. 7.

FIG. 7D shows a partially enlarged view of a con-
nection between adjacent mask openings as illus-
trated in FIG. 7A to 7C.

FIG. 8 shows a schematic diagram of the pixel struc-
ture of the organic light emitting display according to
a fifth embodiment of the present disclosure.

FIG. 8A shows a schematic diagram of one mask
opening of the B sub-pixel according to the embod-
iment as illustrated in FIG.8.

FIG. 8B shows a schematic diagram of one mask
opening of the R sub-pixel according to the embod-
iment as illustrated in FIG.8.

FIG. 8C shows a schematic diagram of one mask
opening of the G sub-pixel according to the embod-
iment as illustrated in FIG.8.

FIG. 9 shows a schematic diagram of the pixel struc-
ture of the organic light emitting display according to
a sixth embodiment of the present disclosure.

FIG. 9A shows a schematic diagram of one mask
opening of the B sub-pixel according to the embod-
iment as illustrated in FIG. 9.

FIG. 9B shows a schematic diagram of one mask
opening of the R sub-pixel according to the embod-
iment as illustrated in FIG. 9.

FIG. 9C shows a schematic diagram of one mask
opening of the G sub-pixel according to the embod-
iment as illustrated in FIG.9.

FIG. 9D shows a schematic diagram of a first step
of a method for evaporating the B sub-pixel accord-
ing to the embodiment as illustrated in FIG. 9.

FIG. 9E shows a schematic diagram of a second
step of the method for evaporating the B sub-pixel
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according to the embodiment as illustrated in FIG. 9.

FIG. 10 shows a schematic diagram of the pixel
structure of the organic light emitting display accord-
ing to a seventh embodiment of the present disclo-
sure.

FIG. 10A shows a schematic diagram of one mask
opening of the R or G sub-pixel according to the em-
bodiment as illustrated in FIG.10.

FIG. 10B shows a schematic diagram of another
mask opening of the R or G sub-pixel according to
the embodiment as illustrated in FIG.10.

FIG. 10C shows a schematic diagram of the pixel
structure evaporated by the mask of FIG. 10B.

FIG. 11 shows a schematic diagram of the pixel
structure of the organic light emitting display accord-
ing to an eighth embodiment of the present disclo-
sure.

FIG. 12 shows a schematic diagram of the pixel
structure of the organic light emitting display accord-
ing to a ninth embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0027] In the following, the specific embodiments of
the present disclosure will be described in detail with ref-
erence to the drawings, in order to make the above men-
tioned objects, features and advantages of the present
disclosure more fully understood. In the following de-
scription, numerous specific details are set forth in order
to fully understand the present disclosure. However, the
present disclosure can be implemented in many other
ways different from those described herein. It is under-
stand that a person skilled in the art can make similar
improvements without departing from the connotation of
the present disclosure, therefore the present disclosure
is not limited to the embodiments disclosed herein.
[0028] By a reasonable pixel arrangement structure,
the present disclosure achieves sub-pixels of a plurality
of pixels may share the same one mask opening, which
may increase area of the mask opening during evapora-
tion, reduce difficulty of the mask production process,
and reduce evaporation process difficulty. The resolution
of a display may be improved by changing a pixel ar-
rangement, when the mask opening is preset.

Embodiment 1:

[0029] FIG. 3 shows a schematic diagram of a pixel
structure of an organic light emitting display according to
a first embodiment of the present disclosure. As shown
in FIG. 3, a display includes a plurality of pixels 300, each

of which is composed of a plurality of sub-pixels. Each
of the pixels 300 includes an R sub-pixel region 301, a
R light emitting region 302, a G sub-pixel region 303, a
G light emitting region 304, a B sub-pixel region 305 and
a B light emitting region 306. A size of each of the pixels
is H3H.
[0030] In the embodiment, a R sub-pixel, a G sub-pixel
and a B sub-pixel of each of the pixels are all quadrilateral.
Wherein, the length and width of the R sub-pixel and the
G sub-pixel are both 1/2H, while the width of the B sub-
pixel is H, and high of the B sub-pixel is 1/2H, that is,
area of B sub-pixel is twice as much as that of the G sub-
pixel or the R sub-pixel.
[0031] Wherein, each of the pixel units of the embod-
iment may be composed of longitudinally adjacent odd-
numbered (e.g. one) pixels or laterally adjacent odd-num-
bered (e.g. one) pixels. In this case the pixel unit has
following features: (a1) laterally adjacent pixel units are
arranged in a horizontal mirror image; (a2) longitudinally
adjacent pixel units are arranged in a vertical mirror im-
age. When the one pixel unit is composed of longitudi-
nally adjacent three or five etc. odd-numbered pixels or
laterally adjacent three or five etc. odd-numbered pixels,
it also has the above features (a1) and (a2).
[0032] Each of the pixel units may also be composed
of laterally adjacent even-numbered (e.g. two) pixels. In
this case the pixel unit has following features: (a1) later-
ally adjacent pixel units are arranged in a horizontal mirror
image; (a2) longitudinally adjacent pixel units are ar-
ranged in a vertical mirror image; (a3) the laterally adja-
cent pixel units are of the same arrangement structure.
When the one pixel unit is composed of laterally adjacent
four or six etc. even-numbered pixels, it also has the
above features (a1), (a2) and (a3).
[0033] Each of the pixel units may also be composed
of longitudinally adjacent even-numbered (e.g. two) pix-
els. In this case the pixel unit has following features: (a1)
laterally adjacent pixel units are arranged in a horizontal
mirror image; (a2) longitudinally adjacent pixel units are
arranged in a vertical mirror image; (a4) the longitudinally
adjacent pixel units are of the same arrangement struc-
ture. When the one pixel unit is composed of longitudi-
nally adjacent four or six etc. even-numbered pixels, it
also has the above features (a1), (a2) and (a4).
[0034] Each of the pixel units may also be composed
of even-numbered pixels simultaneously located in lon-
gitudinally adjacent row and laterally adjacent column
(such as four pixels located in longitudinally adjacent two
rows and laterally adjacent two columns). In this case
the pixel unit has following features: (a1) laterally adja-
cent pixel units are arranged in a horizontal mirror image;
(a2) longitudinally adjacent pixel units are arranged in a
vertical mirror image; (a3) the laterally adjacent pixel
units are of the same arrangement structure; (a4) the
longitudinally adjacent pixel units are of the same ar-
rangement structure; (a5) the pixel in the pixel unit show
a central symmetry arrangement about a center of the
pixel unit, i.e. the structure of the pixel unit is not changed
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after rotated around its center by 180 degrees. When the
one pixel unit is composed of the even-numbered pixels
simultaneously located longitudinally adjacent four and
six etc. rows, laterally adjacent four and six etc. columns,
it also has the above features (a1), (a2), (a3), (a4), and
(a5).
[0035] Specifically, as shown in FIG. 3, this figure
shows only a part of the organic light emitting display,
and number of the pixels of an actual product is not limited
to this. The first row, the second row, the first column,
and the second column and so on described in the
present disclosure are to illustrate the present disclosure
with reference to the drawings, and it does not refer to
the row and column of the actual product. As shown in
FIG. 3, the pixel in the first row and in the first column is
denoted as pixel (1,1), the pixel in the first row and in the
second column is denoted as pixel (1, 2), the pixel in the
second row and in the first column is denoted as pixel
(2, 1), and the pixel in the second row and in the second
column is denoted as pixel (2, 2), and so on.
[0036] As can be seen from FIG. 3, the B sub-pixel of
the pixel (1, 1) is located in the lower portion of the pixel,
while the G sub-pixel and the R sub-pixel are located in
the upper portion of the pixel side by side, and the G sub-
pixel is on the left, the R sub-pixel is on the right. The B
sub-pixel of the pixel (1, 2) laterally adjacent to the pixel
(1, 1) is located in the lower portion of the pixel, while the
G sub-pixel and the R sub-pixel thereof are located in
the upper portion of the pixel, and the R sub-pixel is on
the left, and the G sub-pixel is on the right. It can be seen
that, the pixel structure of the pixel (1, 2) is a horizontal
mirror image with respect to that of the pixel (1, 1). The
B sub-pixel of the pixel (2, 1) longitudinally adjacent to
the pixel (1, 1) is located in the upper portion of the pixel,
while the G sub-pixel and the R sub-pixel thereof are
located in the lower portion of the pixel, and the G sub-
pixel is on the left, and the R sub-pixel is on the right. It
can be seen that, the pixel structure of the pixel (2, 1) is
a vertical mirror image with respect to that of the pixel (1,
1). The B sub-pixel of the pixel (2, 2) as shown in FIG. 3
is located in the upper portion of the pixel, while the G
sub-pixel and the R sub-pixel thereof are located in the
lower portion of the pixel, and the R sub-pixel is on the
left, and the G sub-pixel is on the right. It also can be
seen from FIG. 3, the pixel structure of each odd-num-
bered column and the pixel structure of each even-num-
bered column belonging to the same row are respectively
the same, and the pixel structure of each odd-numbered
row and the pixel structure of each even-numbered row
belonging to the same column are respectively the same.
At the same time, it can be obtained that the pixel (1, 1)
and the pixel (2, 2) are symmetrical about the center, and
the pixel (1, 2) and the pixel (2, 1) are symmetrical about
the center. Thus, the sub-pixels with the same color in
adjacent rows and/or adjacent columns are arranged to-
gether, thereby the sub-pixels may share one mask
opening during evaporation, that is, a plurality of the sub-
pixels may be evaporated through the one mask opening.

Therefore, more sub-pixels may be evaporated when the
size of the mask opening is set, improving pixel density,
i.e. improving the resolution of the organic light emitting
display. Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
arrangement as shown in FIG. 3, wherein the R, G, and
B three colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.
[0037] FIG. 3A, FIG. 3B, and FIG. 3C respectively
show a schematic diagram of an embodiment of evapo-
ration mask of the pixel structure as illustrated in FIG.3.
Wherein, FIG. 3A and FIG. 3B are embodiments of two
evaporation masks for evaporating the B sub-pixel. The
embodiment as illustrated in FIG. 3A, in the embodiment,
the evaporation mask includes an evaporated occlusion
region 307 and an evaporated region opening 308,
wherein the opening 308 is a slot-type, whose length is
H, width H’ is H subtracting a gap width m. During evap-
orating, the B sub-pixels of the pixels in longitudinally
adjacent two rows belonging to the same column as
shown in FIG. 3 may be evaporated at the same time
through the opening 308. While in the embodiment as
illustrated in FIG. 3B, the evaporation mask includes an
evaporated occlusion region 309 and an evaporated re-
gion opening 310, wherein the opening 310 is a slit-type,
whose length is H, and a distance between the adjacent
openings 310 is also H. During evaporating, the B sub-
pixels of longitudinally adjacent two rows in the all col-
umns as shown in FIG. 3 may be evaporated at the same
time through the opening 309.
[0038] FIG. 3C shows a schematic diagram of an em-
bodiment of an evaporation mask for evaporating the R
sub-pixel and the G sub-pixel. In this embodiment, the
evaporation mask includes an evaporated occlusion re-
gion 311 and an evaporated region opening 312, wherein
the opening 312 is a slot-type, whose length and width
are both H, and a distance between adjacent openings
312 is also H. During evaporating, the R sub-pixels and
the G sub-pixels of four adjacent pixels belonging to ad-
jacent two rows and adjacent two columns of the embod-
iment as illustrated in FIG. 3 may be evaporated at the
same time through the opening 312. It can be seen that,
the four same sub-pixels may be evaporated at the same
time through the same one opening, solving the problem
of limitation to improving the resolution by the evapora-
tion mask, significantly improving the resolution. This ar-
rangement which may also be applied to production of
mask with large size may increase the mask opening,
and further reduce the difficulty of mask production proc-
ess. Horizontal and vertical spacing of the mask opening
of the R sub-pixel and the G sub-pixel are increased ac-
cordingly, and the vertical spacing of the B sub-pixel is
increased, which may increase the strength of the mask
during use. In particular, based on a minimum mask
opening of 40um obtained by modern techniques, using
the pixel arrangement of the prior art as illustrated in FIG.
1, the size of each of the pixels is at least 3*40um=120um,
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and 1 inch (25400um) is divided by the size of each of
the pixels, i.e. 25400um/120um, obtaining a resolution
of up to 212PPI. Using IGNIS arrangement, the size of
each of the pixels is at least 2*40um=80um, then the PPI
is 25400um/80um=317PPI. While using the pixel ar-
rangement of the present disclosure as illustrated in FIG.
3, the size of each of the pixels is 40um, so resolution is
25400um/40um=635PPI.
[0039] Of course, the above embodiments are only
preferred embodiments of the present disclosure. Other
evaporation mask may be used as required in practical
applications. For example, the B sub-pixels of all the pix-
els belonging to the same row may be evaporated at the
same time through the same opening of slit-type evapo-
ration mask, or the R sub-pixels (or G sub-pixels) of lat-
erally adjacent even-numbered (such as two) pixels or
R sub-pixels (or G sub-pixels) of longitudinally adjacent
even-numbered (such as two) may be evaporated at the
same time through the same opening of slot-type evap-
oration mask. In addition, in order to avoid color mixing,
two masks may be used to evaporate the R sub-pixel
and the G sub-pixel separately.
[0040] Further, the evaporation mask for evaporating
the B sub-pixel as illustrated in FIG. 4 may be used. The
evaporation mask includes an evaporated occlusion re-
gion 401 and an evaporated region opening 402 of the
B sub-pixel. Wherein, there is only one evaporated region
opening 402 which may cover all display region of the
display, that is, the B sub-pixel is evaporated in all the
display region, then the R sub-pixel and the G sub-pixel
are evaporated separately in the regions corresponding
to the R sub-pixel and the G sub-pixel. Currently, bright-
ness of the B sub-pixel in the OLED device is the lowest,
accordingly the light emitting area required is larger, that
is the opening ratio of the B sub-pixel will occupy the
largest area in a single pixel. Therefore, common blue
may be used, i.e. the B sub-pixel is evaporated in all the
pixel, thus the B sub-pixel will not sacrifice the opening
ratio due to alignment error and "shadow effect", at the
same time reducing precision requirements of an align-
ment mechanism. The evaporation mask of the R sub-
pixel and G sub-pixel are the same as that illustrated in
FIG.3C, which will not be described herein.

Embodiment 2:

[0041] FIG. 5 shows a second embodiment of the
present disclosure. In the embodiment, the display in-
cludes a plurality of pixels 500, each of which is com-
posed of a plurality of sub-pixels. Each of the sub-pixels
is a triangle. Preferably, as shown in FIG. 5, each of the
sub-pixels is a right angled isosceles triangle, and further
one pixel is composed of right angles of every four sub-
pixels arranged oppositely together. The four sub-pixels
constituting the one pixel includes one R sub-pixel 501,
one G sub-pixel 503, and two B sub-pixels 502, wherein
the two B sub-pixels 502 are arranged oppositely to each
other. In this way, the area of the B sub-pixel 502 is twice

as much as that of the R sub-pixel 501or the G sub-pixel
503, ensuring the display effect of the display.
[0042] As shown in FIG. 5, this figure shows only a part
of the organic light emitting display, and number of the
pixels of an actual product is not limited to this. The first
row, the second row, the first column, and the second
column and so on described in the present disclosure
are to illustrate the present disclosure with reference to
the drawings, and it does not refer to the row and column
of the actual product. As shown in FIG. 5, the pixel in the
first row and in the first column is denoted as pixel (1, 1),
the pixel in the first row and in the second column is de-
noted as pixel (1, 2), the pixel in the second row and in
the first column is denoted as pixel (2, 1), and the pixel
in the second row and in the second column is denoted
as pixel (2, 2), and so on.
[0043] In order to share the same opening, in the em-
bodiment the sub-pixels with the same color of the adja-
cent pixels arranged together. As shown in FIG. 5, each
of the pixels is divided into four regions by an inclined
cross (i.e. diagonal of the pixel), and the four regions are
respectively an upper region, a lower region, a left region,
and a right region, each of which is one sub-pixel. In the
embodiment, the R sub-pixel 501 of the pixel (1, 1) is
located in the upper region of the pixel, G sub-pixel 503
is located in the lower region of the pixel, and the left
region and right region of the pixel are both the B sub-
pixel 502. While the R sub-pixel of the pixel (1, 2) is lo-
cated in the lower region of the pixel, the G sub-pixel is
located in the upper region of the pixel, and the left region
and right region of the pixel are both the B sub-pixel. The
R sub-pixel of the pixel (2, 1) is located in the lower region
of the pixel, the G sub-pixel is located in the upper region
of the pixel, and the left region and right region of the
pixel are both the B sub-pixel. It can be seen that the B
sub-pixel in the right region of the pixel (1, 1) and the B
sub-pixel in the left region of the pixel (1, 2) are arranged
together, while the G sub-pixel in the lower region of the
pixel (1, 1) and the G sub-pixel in the pixel (2, 1) are
arranged together, and the R sub-pixel in the lower region
of the pixel (1, 2) and the R sub-pixel of the pixel (2, 2)
are arranged together. Other pixels have similar arrange-
ment regulation.
[0044] Wherein, each of pixel units of the embodiment
may be composed of longitudinally adjacent odd-num-
bered (e.g. one) pixels or laterally adjacent odd-num-
bered (e.g. one) pixels. In this case the pixel unit has
following features: (b1) longitudinally adjacent pixel units
are arranged in a vertical mirror image; (b4) after any one
of the pixel units is rotated around a center of the pixel
unit by 180 degrees, the arrangement structure thereof
is the same with that of the laterally adjacent pixel unit;
(b5) after any one of the pixel units is rotated around a
center of the pixel unit by 180 degrees, the arrangement
structure thereof is the same with that of the longitudinally
adjacent pixel unit; (b6) any one of the pixel units is of
the same arrangement structure with its adjacent pixel
unit in the diagonal direction. When the one pixel unit is

11 12 



EP 3 091 577 A1

9

5

10

15

20

25

30

35

40

45

50

55

composed of longitudinally adjacent three or five etc.
odd-numbered pixels or laterally adjacent three or five
etc. odd-numbered pixels, it also has the above features
(b1), (b4), (b5) and (b6).
[0045] Each of the pixel units may also be composed
of laterally adjacent even-numbered (e.g. two) pixels. In
this case the pixel unit has following features: (b1) lon-
gitudinally adjacent pixel units are arranged in a vertical
mirror image; (b2) laterally adjacent pixel units are of the
same arrangement structure; (b4) after any one of the
pixel units is rotated by 180 degrees, the arrangement
structure thereof is the same with that of the laterally ad-
jacent pixel unit. When the one pixel unit is composed of
laterally adjacent four or six etc. even-numbered pixels,
it also has the above features (b1), (b2) and (b4).
[0046] Each of the pixel units may also be composed
of longitudinally adjacent even-numbered (e.g. two) pix-
els. In this case the pixel unit has following features: (b1)
longitudinally adjacent pixel units are arranged in a ver-
tical mirror image; (b3) longitudinally adjacent pixel units
are of the same arrangement structure; (b5) after any
one of the pixel units is rotated by 180 degrees, the ar-
rangement structure thereof is the same with that of the
longitudinally adjacent pixel unit. When the one pixel unit
is composed of longitudinally adjacent four or six etc.
even-numbered pixels, it also has the above features
(b1), (b3) and (b5).
[0047] Each of the pixel units may also be composed
of even-numbered pixels simultaneously located in lon-
gitudinally adjacent row and laterally adjacent column
(such as four pixels located in longitudinally adjacent two
rows and laterally adjacent two columns). In this case
the pixel unit has following features: (b1) longitudinally
adjacent pixel units are arranged in a vertical mirror im-
age; (b2) laterally adjacent pixel units are of the same
arrangement structure; (b3) longitudinally adjacent pixel
units are of the same arrangement structure; (b6) any
one of the pixel units is of the same arrangement structure
with its adjacent pixel unit in the diagonal direction. When
the one pixel is composed of the even-numbered pixels
simultaneously located longitudinally adjacent four and
six etc. rows, laterally adjacent four and six etc. columns,
it also has the above features (b1), (b2), (b3), and (b6).
[0048] Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
arrangement shown in FIG. 5, wherein the R, G, and B
three colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.
[0049] FIG. 5A shows a schematic diagram of one
mask opening of the B sub-pixel according to the present
disclosure as illustrated in FIG.5. In the embodiment, a
mask opening 504 is an inclined square, and the diagonal
length of the square opening is equal to the width of one
pixel. As can be seen from FIG.5, corners of each of the
B sub-pixel regions (region composed of the B sub-pixels
of two adjacent pixels, corresponding to one mask open-
ing) are opposite. Therefore, if using one mask to com-

plete the evaporation of the B sub-pixel in the entire sur-
face of the display, the mask opening will connect togeth-
er, and it can not be implemented. Even if a bridge which
must be kept very small to ensure pixel area is set be-
tween the mask openings, the strength of the mask can
not be guarantee. Therefore, two masks are needed to
complete the evaporation of the B sub-pixel. The open-
ings on the two mask are arranged alternately with each
other, as shown in FIG. 5A and FIG. 5B. Thus, one part
of the B sub-pixels is evaporated using the mask as
shown in FIG. 5A firstly, then the remaining B sub-pixels
among the evaporated B sub-pixels is evaporated using
the mask as shown in FIG. 5B. Of course, in other em-
bodiments, only one mask may also be used, and a struc-
ture of the mask is consistence with that of the mask
shown in FIG. 5A and FIG. 5B, but its size is larger than
the display region, so one part of the B sub-pixels may
be evaporated using the mask firstly, then translating lat-
erally or longitudinal the mask by one pixel distance, to
evaporate the remaining B sub-pixels. Thus one mask
may be saved while achieving the same effect. The struc-
ture of the mask for the R sub-pixel and the G sub-pixel
as shown in FIG. 5C and FIG. 5D is respectively similar
to that of the mask as shown in FIG. 5A and FIG. 5B,
except position of the opening, which is not described
herein. Of course, in other embodiments, only one mask
may be used to evaporate the sub-pixels with all colors,
In particular by moving the position of the mask to cor-
respond to the positions of the sub-pixels with different
colors.
[0050] Similarly, the sub-pixels with the same color in
adjacent rows and/or adjacent columns are arranged to-
gether, thereby the sub-pixels may share one mask
opening during evaporation, that is, a plurality of sub-
pixels may be evaporated through one mask opening.
Therefore, more sub-pixels may be evaporated when the
size of the mask opening is set, improving pixel density,
i.e. improving the resolution of the organic light emitting
display. In the embodiment, the width of each of the pixels
is equal to the length of diagonal of the mask opening.
Based on a minimum mask opening of 40um obtained
by modern techniques, the size of each of the pixels is
about 56.6um, then resolution of the organic light emitting
display using the pixel structure according to the embod-
iment may reach to 450PPI. In addition, it can be seen
from FIG. 5A to FIG. 5D, the spacing between the mask
openings is equal to the width of the mask opening, sig-
nificantly improved the strength of the mask.
[0051] In the embodiment as shown in FIG. 5, the po-
sition of the sub-pixels with different colors may be
change with one another, as long as the arrangement
thereof after changed is consistent with the features dis-
closed above.

Embodiment 3:

[0052] For embodiment 2, part colors of the sub-pixels
may be changed with other colors, as illustrated in the
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third embodiment of the present disclosure shown in FIG.
6. In the embodiment, each of the pixels 600 is separately
composed of a R sub-pixel 601, a G sub-pixel 603, a B
sub-pixel 602, and a W sub-pixel 604 (white). Compared
with the embodiment as shown in FIG. 5, the one B sub-
pixel is changed with the W sub-pixel 604, and the posi-
tion of the R sub-pixel and the position of the G sub-pixel
are changed with each other. An advantage of the em-
bodiment is that each of the pixels includes the one W
sub-pixel, which may be more pure when displaying
white, to achieve higher brightness.
[0053] In particular, as shown in FIG. 6, the display
includes a plurality of pixels 600, each of which is com-
posed of a plurality of sub-pixels. Each of the sub-pixels
is a triangle. Preferably, as shown in FIG. 6, each of the
sub-pixels is a right angled isosceles triangle, and further
right angles of every four sub-pixels are arranged oppo-
sitely together to constitute one pixel. The four sub-pixels
constituting the one pixel include the one R sub-pixel
501, the one G sub-pixel 503, and the one B sub-pixels
502, and the one W sub-pixel 604.
[0054] As shown in FIG. 6, this figure shows only a part
of the organic light emitting display, and number of the
pixels of an actual product is not limited to this. The first
row, the second row, the first column, and the second
column and so on described in the present disclosure
are to illustrate the present disclosure with reference to
the drawings, and it does not refer to the row and column
of the actual product. As shown in FIG. 6, the pixel in the
first row and in the first column is denoted as pixel (1, 1),
the pixel in the first row and in the second column is de-
noted as pixel (1, 2), the pixel in the second row and in
the first column is denoted as pixel (2, 1), and the pixel
in the second row and in the second column is denoted
as pixel (2, 2), and so on.
[0055] In order to share the same opening, in the em-
bodiment the sub-pixels with the same color of the adja-
cent pixels arranged together. As shown in FIG. 6, each
of the pixels is divided into four regions by an inclined
cross, and the four regions are respectively an upper
region, a lower region, a left region, and a right region,
each of which is one sub-pixel. In the embodiment, the
R sub-pixel 601 of the pixel (1, 1) 600 is located in the
lower region of the pixel, the G sub-pixel 603 is located
in the upper region of the pixel, and the left region of the
pixel is the W sub-pixel 604, and the right region is the
B sub-pixel 602. While the R sub-pixel of the pixel (1, 2)
is located in the upper region of the pixel, the G sub-pixel
is located in the lower region of the pixel, and the left
region and right region of the pixel are the B sub-pixel
and the W sub-pixel respectively. The R sub-pixel of the
pixel (2, 1) is located in the upper region of the pixel, the
G sub-pixel is located in the lower region of the pixel, and
the left region and right region of the pixel are the B sub-
pixel and the W sub-pixel respectively. It can be seen
that the B sub-pixel of the right region of the pixel (1, 1)
and the B sub-pixel of the left region of the pixel (1, 2)
are arranged together, while the R sub-pixel of the lower

region of the pixel (1, 1) and the R sub-pixel of the pixel
(2, 1) are arranged together. Other pixels have similar
arrangement regulation.
[0056] Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
arrangement shown in FIG. 6, wherein the R, G, B, and
W four colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.
[0057] The structure features as shown in FIG. 6 is the
same with that of the embodiment 2 as shown in FIG. 5,
and the same mask as used in the embodiment 2 as
shown in FIG. 5 may also be used, which is not described
herein.

Embodiment 4:

[0058] FIG. 7 shows a forth embodiment of the present
disclosure. In the embodiment, the display includes a plu-
rality of pixels 700, each of which is composed of a plu-
rality of sub-pixels. Each of the sub-pixels is a triangle.
Preferably, as shown in FIG. 7, each of the sub-pixels is
a right angled isosceles triangle. Compared with the em-
bodiment as shown in FIG. 5 (embodiment 2), the differ-
ence is that a R sub-pixel 701 and a G sub-pixel 703
belonging to the same pixel are arranged adjacently, and
a B sub-pixels 702 are arranged adjacently and com-
bined to one sub-pixel. Similarly, in order to share the
same opening, in the embodiment the sub-pixels with the
same color of the adjacent pixels are arranged together.
[0059] As shown in FIG. 7, this figure shows only a part
of the organic light emitting display, and number of the
pixels of an actual product is not limited to this. The first
row, the second row, the first column, and the second
column and so on described in the present disclosure
are to illustrate the present disclosure with reference to
the drawings, and it does not refer to the row and column
of the actual product. As shown in FIG. 7, the pixel in the
first row and in the first column is denoted as pixel (1, 1),
the pixel in the first row and in the second column is de-
noted as pixel (1, 2), the pixel in the second row and in
the first column is denoted as pixel (2, 1), and the pixel
in the second row and in the second column is denoted
as pixel (2, 2), and so on.
[0060] In particular, as shown in FIG. 7, the right region
and the lower region of the pixel (1, 1) 700 are respec-
tively the G sub-pixel 703 and the R sub-pixel 701, while
the B sub-pixels 702 are located in the upper region and
the left region of the pixel; the left region and the lower
region of the pixel (1, 2) are respectively the G sub-pixel
and the R sub-pixel, while the B sub-pixels are located
in the upper region and the right region of the pixel; the
upper region and the left region of the pixel (2, 1) are
respectively the R sub-pixel and the G sub-pixel, while
the B sub-pixels are located in the right region and the
lower region of the pixel. In the embodiment, positions
of the R sub-pixel 701 and G sub-pixel 703 of every pixel
may be changed with each other simultaneously.
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[0061] Wherein, each of pixel units of the embodiment
may be composed of longitudinally adjacent odd-num-
bered (e.g. one) pixels or laterally adjacent odd-num-
bered (e.g. one) pixels. In this case the pixel unit has
following features: (c1) laterally adjacent pixel units are
arranged in a horizontal mirror image; (c4) after any one
of the pixel units is rotated around a center of the pixel
unit by 180 degrees, the arrangement structure thereof
is the same with that of the longitudinally adjacent pixel
unit; (c5) any one of the pixel units and its adjacent pixel
unit in the diagonal direction are arranged in a vertical
mirror image. When the one pixel unit is composed of
longitudinally adjacent three or five etc. odd-numbered
pixels or laterally adjacent three or five etc. odd-num-
bered pixels, it also has the above features (c1), (c4) and
(c5).
[0062] Each of the pixel units may also be composed
of laterally adjacent even-numbered (e.g. two) pixels. In
this case the pixel unit has following features: (c1) later-
ally adjacent pixel units are arranged in a horizontal mirror
image; (c3) laterally adjacent pixel units are of the same
arrangement structure; (c4) after any one of the pixel
units is rotated around a center of the pixel unit by 180
degrees, the arrangement structure thereof is the same
with that of the longitudinally adjacent pixel unit; (c5) any
one of the pixel units and its adjacent pixel unit in the
diagonal direction are arranged in a vertical mirror image.
When the one pixel unit is composed of laterally adjacent
four or six etc. even-numbered pixels, it also has the
above features (c1), (c3), (c4) and (c5).
[0063] Each of the pixel units may also be composed
of longitudinally adjacent even-numbered (e.g. two) pix-
els. In this case the pixel unit has following features: (c1)
laterally adjacent pixel units are arranged in a horizontal
mirror image; (c2) longitudinally adjacent pixel units are
arranged in a vertical mirror image; (c4) after any one of
the pixel units is rotated around a center of the pixel unit
by 180 degrees, the arrangement structure thereof is the
same with that of the longitudinally adjacent pixel unit.
When the one pixel unit is composed of longitudinally
adjacent four or six etc. even-numbered pixels, it also
has the above features (c1), (c2) and (c4).
[0064] Each of the pixel units may also be composed
of even-numbered pixels simultaneously located in lon-
gitudinally adjacent row and laterally adjacent column
(such as four pixels located in longitudinally adjacent two
rows and laterally adjacent two columns). In this case
the pixel unit has following features: (c1) laterally adja-
cent pixel units are arranged in a horizontal mirror image;
(c2) longitudinally adjacent pixel units are arranged in a
vertical mirror image; (c3) laterally adjacent pixel units
are of the same arrangement structure; (c5) any one of
the pixel units and its adjacent pixel unit in the diagonal
direction are arranged in a vertical mirror image. When
the one pixel is composed of the even-numbered pixels
simultaneously located longitudinally adjacent four and
six etc. rows, laterally adjacent four and six etc. columns,
it also has the above features (c1), (c2), (c3), and (c5).

[0065] Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
arrangement shown in FIG. 7, wherein the R, G, and B
three colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.
[0066] FIG. 7A shows a schematic diagram of one
mask opening of the B sub-pixel according to the em-
bodiment illustrated in FIG.7. In the embodiment, a mask
opening 704 for evaporating the B sub-pixel is a square,
and the diagonal length of the square is twice as much
as the width of one pixel, and the B sub-pixels of four
adjacent pixels may be evaporated through one opening
at the same time; FIG. 7B shows a schematic diagram
of one mask opening of R sub-pixel according to the em-
bodiment illustrated in FIG.7. In the embodiment, the
mask opening for evaporating the R sub-pixel is a square,
and the diagonal length of the square is equal to the width
of one pixel, and the R sub-pixels of two adjacent pixels
may be evaporated through one opening at the same
time; FIG. 7C shows a schematic diagram of one mask
opening of G sub-pixel according to the embodiment il-
lustrated in FIG.7. In the embodiment, the mask opening
for evaporating the G sub-pixel is a square, and the di-
agonal length of the square is equal to the width of one
pixel, and the G sub-pixels of two adjacent pixels may
be evaporated through one opening at the same time.
As described above, the position of the R sub-pixel and
the position of the G sub-pixel may be changed with each
other, and when the positions are changed, the R sub-
pixel is evaporated using the mask as shown in FIG. 7C,
and G sub-pixel is evaporated using the mask as shown
in FIG. 7B.
[0067] It should be noted that in the mask as shown in
FIG. 7A, FIG. 7B, and FIG. 7C, it is needed to form a
bridge 705 (as shown in FIG. 7D) between laterally ad-
jacent opening 704, to prevent the laterally adjacent
opening 704 from connecting integrally, leading to the
mask can not be molded. The bridge 705 makes a slight
gap formed between the evaporated adjacent sub-pixels,
but the slight gap will not affect the display effect of the
sub-pixel and the overall resolution.
[0068] Similarly, the sub-pixels with the same color in
adjacent rows and/or adjacent columns are arranged to-
gether, thereby the sub-pixels may share one mask
opening during evaporation, that is, a plurality of the sub-
pixels may be evaporated through one mask opening.
Therefore, more sub-pixels may be evaporated when the
size of the mask opening is set, improving pixel density,
i.e. improving the resolution of the organic light emitting
display. In the embodiment, the width of each of the pixels
is equal to the length of diagonal of the mask opening
which is used for evaporating the R sub-pixel and G sub-
pixel. Based on a minimum mask opening of 40um ob-
tained by modern techniques, the size of each of the pix-
els is about 56.6um, then resolution of the organic light
emitting display using the pixel structure according to the
embodiment may reach to 450PPI.
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Embodiment 5:

[0069] FIG. 8 shows a fifth embodiment of the present
disclosure. In the embodiment, the display includes a plu-
rality of pixels 800, each of which is composed of a plu-
rality of sub-pixels. Each of the sub-pixels is a triangle.
Preferably, each of the sub-pixels is a right angled isos-
celes triangle. Wherein, in the embodiment, each of the
pixels is composed of two color sub-pixels, the hypote-
nuses of the two color sub-pixels are arranged adjacent-
ly. Similarly, in order to share the same opening, in the
embodiment the sub-pixels with the same color of the
adjacent pixels are arranged together.
[0070] As shown in FIG. 8, this figure shows only a part
of the organic light emitting display, and number of the
pixels of an actual product is not limited to this. The first
row, the second row, the first column, and the second
column and so on described in the present disclosure
are to illustrate the present disclosure with reference to
the drawings, and it does not refer to the row and column
of the actual product. As shown in FIG. 8, the pixel in the
first row and in the first column is denoted as pixel (1,1),
the pixel in the first row and in the second column is de-
noted as pixel (1, 2), the pixel in the second row and in
the first column is denoted as pixel (2, 1), and the pixel
in the second row and in the second column is denoted
as pixel (2, 2), and so on.
[0071] In particular, as shown in FIG. 8, each of the
pixels is divided into a left upper region and a right lower
region, or a left lower region and a right upper region by
one oblique line. The left upper region of the pixel (1, 1)
800 is a B sub-pixel 802, the right lower region is a G
sub-pixel 803; the left lower region of the pixel (1, 2) is
the G sub-pixel 803, the right upper region is a R sub-
pixel 801; the left lower region of the pixel (2, 1) is the R
sub-pixel 801, the right upper region is the G sub-pixel
803; the left upper region of the pixel (2, 2) is the G sub-
pixel 803, the right lower region is the B sub-pixel 802.
[0072] Wherein, each of the pixel units of the embod-
iment may be composed of longitudinally adjacent odd-
numbered (e.g. one) pixels or laterally adjacent odd-num-
bered (e.g. one) pixels. In this case the pixel unit has
following features: (d1) after the pixel unit is rotated
around a center of the pixel unit by 180 degrees, the
arrangement structure thereof is the same with that of
the pixel unit in one diagonal thereof. When the one pixel
unit is composed of longitudinally adjacent three or five
etc. odd-numbered pixels or laterally adjacent three or
five etc. odd-numbered pixels, it also has the above fea-
tures (d1).
[0073] Each of the pixel units may also be composed
of laterally adjacent even-numbered (e.g. two) pixels. In
this case the pixel unit has following features: (d2) later-
ally adjacent pixel units are arranged in a horizontal mirror
image; (d3) after the pixel unit is rotated around a center
of the pixel unit by 180 degrees, the arrangement struc-
ture thereof is the same with that of the longitudinally
adjacent pixel unit. When the one pixel unit is composed

of laterally adjacent four or six etc. even-numbered pix-
els, it also has the above features (d2) and (d3).
[0074] Each of the pixel units may also be composed
of longitudinally adjacent even-numbered (e.g. two) pix-
els. In this case the pixel unit has following features: (d4)
longitudinally adjacent pixel units are arranged in a ver-
tical mirror image; (d5) after the pixel unit is rotated
around a center of the pixel unit by 180 degrees, the
arrangement structure thereof is the same with that of
the laterally adjacent pixel unit. When the one pixel unit
is composed of longitudinally adjacent four or six etc.
even-numbered pixels, it also has the above features (d4)
and (d5).
[0075] Each of the pixel units may also be composed
of even-numbered pixels simultaneously located in lon-
gitudinally adjacent row and laterally adjacent column
(such as four pixels located in longitudinally adjacent two
rows and laterally adjacent two columns). In this case
the pixel unit has following features: (d1) after the pixel
unit is rotated around a center of the pixel unit by 180
degrees, the arrangement structure thereof is the same
with that of the pixel unit in one diagonal thereof; (d2)
laterally adjacent pixel units are arranged in a horizontal
mirror image; (d4) longitudinally adjacent pixel units are
arranged in a vertical mirror image; (d6) the pixel in the
pixel unit show a central symmetry arrangement about a
center of the pixel unit, i.e. the structure of the pixel unit
is not changed after rotated around its center by 180 de-
grees. When the one pixel is composed of the even-num-
bered pixels simultaneously located longitudinally adja-
cent four and six etc. rows, laterally adjacent four and six
etc. columns, it also has the above features (d1), (d2),
(d4), and (d6).
[0076] FIG. 8A shows a schematic diagram of one
mask opening of the B sub-pixel according to the em-
bodiment as illustrated in FIG.8. In the embodiment, a
mask opening 804 for evaporating the B sub-pixel is a
square, and the diagonal length of the square is twice as
much as the width of one pixel, and the B sub-pixels of
four adjacent pixels may be evaporated through one
opening at the same time; FIG. 8B shows a schematic
diagram of one mask opening of the R sub-pixel accord-
ing to the embodiment as illustrated in FIG.8. In the em-
bodiment, a mask opening for evaporating the R sub-
pixel is a square, and the diagonal length of the square
is twice as much as the width of one pixel, and R sub-
pixels of four adjacent pixels may be evaporated through
one opening at the same time; FIG. 8C shows a sche-
matic diagram of one mask opening of the G sub-pixel
according to the embodiment illustrated in FIG.8. In the
embodiment, a mask opening for evaporating the G sub-
pixel is a square, and the diagonal length of the square
is twice as much as the width of one pixel, and G sub-
pixels of four adjacent pixels may be evaporated through
one opening at the same time.
[0077] In the mask as shown in FIG. 8B, it is needed
to form a bridge between longitudinally adjacent open-
ings, to prevent the longitudinally adjacent openings from
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connecting integrally, leading to the mask can not be
molded. In the mask as shown in FIG. 8C, it is needed
to form a bridge between laterally adjacent openings and
longitudinally adjacent openings, to prevent the laterally
adjacent openings and longitudinally adjacent openings
from connecting integrally, leading to the mask can not
be molded. The bridge makes a slight gap formed be-
tween the evaporated adjacent sub-pixels, but the slight
gap will not affect the display effect of the sub-pixel and
the overall resolution.
[0078] Similarly, the sub-pixels with the same color in
adjacent rows and/or adjacent columns are arranged to-
gether, thereby the sub-pixels may share one mask
opening during evaporation, that is, a plurality of sub-
pixels may be evaporated through one mask opening.
Therefore, more sub-pixels may be evaporated when the
size of the mask opening is set, improving pixel density,
i.e. improving the resolution of the organic light emitting
display. In the embodiment, each of the pixels is com-
posed of the two sub-pixels, and when displaying, it need
to use the sub-pixel of the adjacent pixel. Thus, based
on a minimum mask opening of 40um, an average width
of equivalent RGB pixel of the embodiment is about
46um, then resolution of the organic light emitting display
using the pixel structure according to the embodiment
may reach to 550PPI.
[0079] It should be noted that, in the embodiment as
shown in FIG. 8, since each of the pixel includes only two
color sub-pixels, when displaying, it need to use the sub-
pixel of the adjacent pixel. For example, the pixel (1, 1)
itself includes the B sub-pixel and the G sub-pixel, and
it may use the R sub-pixel of the pixel (1, 2), and it may
also use the R sub-pixel of the pixel (2, 1). While the pixel
(1, 2) itself includes the R sub-pixel and the G sub-pixel,
it may use the B sub-pixel of the pixel (1, 1), and it may
also use the B sub-pixel of the pixel (2, 2).
[0080] Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
arrangement shown in FIG. 8, wherein the R, G, and B
three colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.

Embodiment 6:

[0081] FIG. 9 shows a sixth embodiment of the present
disclosure. In the embodiment, the display includes a plu-
rality of pixels 900, each of which is composed of a plu-
rality of sub-pixels. Each of the sub-pixels is a triangle,
and each of the pixels is composed of three color sub-
pixels. Similarly, in order to share the same opening, in
the embodiment the sub-pixels with the same color of
the adjacent pixels are arranged together.
[0082] In the embodiment as shown in FIG. 9, the pixel
is a square on the whole, and the pixel is divided into left,
middle and right three regions by a line connecting two
ends of one side to a midpoint of a opposite side of the
pixel. Wherein, the middle region is an isosceles triangle,

and the left region and right region are both right triangles.
Wherein, the middle region is a B sub-pixel, and the left
region and right region are respectively a G sub-pixel and
a R sub-pixel. Thus, the area of the B sub-pixel is twice
as much as that of the R sub-pixel or the G sub-pixel,
and the position of G and the position of R may be
changed with each other.
[0083] As shown in FIG. 9, this figure shows only a part
of the organic light emitting display, and number of the
pixels of an actual product is not limited to this. The first
row, the second row, the first column, and the second
column and so on described in the present disclosure
are to illustrate the present disclosure with reference to
the drawings, and it does not refer to the row and column
of the actual product. As shown in FIG. 9, the pixel in the
first row and in the first column is denoted as pixel (1, 1),
the pixel in the first row and in the second column is de-
noted as pixel (1, 2), the pixel in the second row and in
the first column is denoted as pixel (2, 1), and the pixel
in the second row and in the second column is denoted
as pixel (2, 2), and so on.
[0084] In particular, as shown in FIG. 9, the left region
of the pixel (1, 1) is the G sub-pixel, the middle region
thereof is the B sub-pixel, and the right region thereof is
the R sub-pixel; the left region of the pixel (1, 2) is the R
sub-pixel, the middle region thereof is the B sub-pixel,
and the right region thereof is the G sub-pixel; the left
region of the pixel (2, 1) is the R sub-pixel, the middle
region thereof is the B sub-pixel, and the right region
thereof is the G sub-pixel, and further a vertex direction
of the B sub-pixel in the isosceles triangle of the middle
region is opposite to the pixel (1, 1); the left region of the
pixel (2, 2) is the G sub-pixel, the middle region thereof
is the B sub-pixel, and the right region thereof is the R
sub-pixel, and further a vertex direction of the B sub-pixel
in the isosceles triangle of the middle region is opposite
to the pixel (1, 2).
[0085] Wherein, each of the pixel units of the embod-
iment may be composed of longitudinally adjacent odd-
numbered (e.g. one) pixels or laterally adjacent odd-num-
bered (e.g. one) pixels. In this case the pixel unit has
following features: (e1) laterally adjacent pixel units are
arranged in a horizontal mirror image; (e4) after any one
of the pixel units is rotated around a center of the pixel
unit by 180 degrees, the arrangement structure thereof
is the same with that of the longitudinally adjacent pixel
unit; (e5) any one of the pixel units is of the same ar-
rangement structure and in a vertical mirror image with
its adjacent pixel unit in the diagonal direction. When the
one pixel unit is composed of longitudinally adjacent
three or five etc. odd-numbered pixels or laterally adja-
cent three or five etc. odd-numbered pixels, it also has
the above features (e1), (e4), and (e5).
[0086] Each of the pixel units may also be composed
of laterally adjacent even-numbered (e.g. two) pixels. In
this case the pixel unit has following features: (e1) later-
ally adjacent pixel units are arranged in a horizontal mirror
image; (e3) laterally adjacent pixel units are of the same

21 22 



EP 3 091 577 A1

14

5

10

15

20

25

30

35

40

45

50

55

arrangement structure. When the one pixel unit is com-
posed of laterally adjacent four or six etc. even-numbered
pixels, it also has the above features (e1) and (e3). Each
of the pixel units may also be composed of longitudinally
adjacent even-numbered (e.g. two) pixels. In this case
the pixel unit has following features: (e1) laterally adja-
cent pixel units are arranged in a horizontal mirror image;
(e2) longitudinally adjacent pixel units are arranged in a
vertical mirror image; (e4) after any one of the pixel units
is rotated about the center of the pixel unit by 180 de-
grees, the arrangement structure thereof is the same with
that of the longitudinally adjacent pixel unit. When the
one pixel unit is composed of longitudinally adjacent four
or six etc. even-numbered pixels, it also has the above
features (e1), (e2) and (e4).
[0087] Each of the pixel units may also be composed
of even-numbered pixels simultaneously located in lon-
gitudinally adjacent row and laterally adjacent column
(such as four pixels located in longitudinally adjacent two
rows and laterally adjacent two columns). In this case
the pixel unit has following features: (e1) laterally adja-
cent pixel units are arranged in a horizontal mirror image;
(e2) longitudinally adjacent pixel units are arranged in a
vertical mirror image; (e3) laterally adjacent pixel units
are of the same arrangement structure; (e5) the arrange-
ment structure of any one of the pixel units and that of
its adjacent pixel unit in the diagonal direction are ar-
ranged in a vertical mirror image. When the one pixel is
composed of the even-numbered pixels simultaneously
located longitudinally adjacent four and six etc. rows, lat-
erally adjacent four and six etc. columns, it also has the
above features (e1), (e2), (e3), and (e5).
[0088] Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
arrangement shown in FIG. 9, wherein the R, G, and B
three colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.
[0089] In the embodiment as shown in FIG. 9, the B
sub-pixels of adjacent two pixels are arranged together
to form a diamond, and the R sub-pixels and G sub-pixels
of the adjacent four pixels are also arranged together to
form a diamond. Since the area of the B sub-pixel is twice
as much as that of the R sub-pixel or the G sub-pixel, a
shape and the area of the region of each color sub-pixel
are equal, so that the shape and area of the mask opening
for evaporating each color sub-pixel are equal.
[0090] As shown in FIG. 9A, W is a size of the evapo-
ration mask opening, wherein L is a size of the bridge
between the evaporation mask openings.
[0091] FIG. 9B is a shape of the mask opening for evap-
orating the G sub-pixel, and the mask opening of the G
sub-pixel is arranged alternately in the mask.
[0092] FIG. 9C is a shape of the mask opening for
evaporating the R sub-pixel. The R sub-pixel and the G
sub-pixel are repeatedly arranged alternately, and the
shape and area of the mask opening of the R sub-pixel
are both the same as that of the G sub-pixel, therefore

when evaporating the R sub-pixel, the mask for evapo-
rating the G sub-pixel may be translated by a distance P
whose size is equal to a distance between two adjacent
mask opening, i.e. the distance of one pixel.
[0093] When evaporating the B sub-pixel, it may be
divided into two steps, as shown in FIG. 9D, a first step
is to evaporate the B sub-pixel alternately, and a second
step is to translate the mask by the distance P, then com-
plete the evaporation of the remaining B sub-pixels (as
shown in FIG. 9E). In this embodiment, it does not need
to preset a gap during evaporating adjacent B sub-pixels.
Due to the shape and area of the mask opening for each
color sub-pixel is the same, one mask may be shared
when evaporating each color sub-pixels. In addition, one
mask may not be shared to prevent color mixing.
[0094] Similarly, in the embodiment, the sub-pixels
with the same color in adjacent rows and/or adjacent col-
umns are arranged together, thereby the sub-pixels may
share one mask opening during evaporation, that is, a
plurality of sub-pixels may be evaporated through one
mask opening. Therefore, more sub-pixels may be evap-
orated when the size of the mask opening is set, improv-
ing pixel density, i.e. improving the resolution of the or-
ganic light emitting display. Based on a minimum mask
opening of 40um, using the arrangement as shown in
FIG. 9, the size of each of the pixels is at least 40 um,
and 1 inch (25400um) is divided by the size of each of
the pixels, then resolution may reach to
25400um/40um=635PPI.
[0095] In addition to improving the resolution, the em-
bodiment only need one mask to achieve evaporation of
all of the sub-pixels, significantly reducing cost compared
with that in prior art three masks are needed to evaporate
R, G, and B three sub-pixels respectively. Further, due
to the shape and size of the mask of the R, G, and B
three color are the same, during evaporation it only need
to simply move position repeatedly, thus a process for
the evaporation of three colors are the same, reducing
the difficulty of the process.

Embodiment 7:

[0096] FIG. 10 shows a seventh embodiment of the
present disclosure. In the embodiment, the display in-
cludes a plurality of pixels 1000, each of which is com-
posed of three sub-pixels. Wherein one sub-pixel is a
rectangle, and two other sub-pixels are right angle trap-
ezoid. In order to share the same opening, in the embod-
iment the sub-pixels with the same color of the adjacent
pixels are arranged together.
[0097] As shown in FIG. 10, this figure shows only a
part of the organic light emitting display, and number of
the pixels of an actual product is not limited to this. The
first row, the second row, the first column, and the second
column and so on described in the present disclosure
are to illustrate the present disclosure with reference to
the drawings, and it does not refer to the row and column
of the actual product. As shown in FIG. 10, the pixel in
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the first row and in the first column is denoted as pixel
(1, 1), the pixel in the first row and in the second column
is denoted as pixel (1, 2), the pixel in the second row and
in the first column is denoted as pixel (2, 1), and the pixel
in the second row and in the second column is denoted
as pixel (2, 2), and so on.
[0098] In particular, as shown in FIG. 10, for each of
the pixels, the rectangle region is located in one corner
of the pixel, and a connection of one corner of the rec-
tangle region to one corner of the pixel in the same di-
rection divides a remaining region of the pixel to two right
angle trapezoids. In the pixel (1, 1), the right angle trap-
ezoid is located in an upper region and a left region. In
the pixel (1, 2), the right angle trapezoid is located in an
upper region and a right region. In the pixel (2, 1), the
right angle trapezoid is located in a left region and a lower
region. In the pixel (2, 2), the right angle trapezoid is
located in a right region and a lower region.
[0099] As shown in FIG. 10, the upper region and the
left region of the pixel (1, 1) are respective the G sub-
pixel 1003 and the R sub-pixel 1001, and the B sub-pixel
1002 is located in the rectangle region of the pixel. The
upper region and the right region of the pixel (1, 2) are
respective the G sub-pixel and the R sub-pixel, and the
B sub-pixel is located in the rectangle region of the pixel.
The left region and the lower region of the pixel (2, 1) are
respective the R sub-pixel and the G sub-pixel, and the
B sub-pixel is located in the rectangle region of the pixel.
In the embodiment, the position of the R sub-pixel 1001
and the position of the G sub-pixel 1003 of every pixel
may be changed with each other simultaneously.
[0100] Wherein, each of the pixel units of the embod-
iment may be composed of longitudinally adjacent odd-
numbered (e.g. one) pixels or laterally adjacent odd-num-
bered (e.g. one) pixels. In this case the pixel unit has
following features: (f1) laterally adjacent pixel units are
arranged in a horizontal mirror image; (f2) longitudinally
adjacent pixel units are arranged in a vertical mirror im-
age; (f9) after any one of the pixel units is rotated around
a center of the pixel unit by 180 degrees, the arrangement
structure thereof is the same with that of the adjacent
pixel unit in the diagonal thereof. When the one pixel unit
is composed of longitudinally adjacent three or five etc.
odd-numbered pixels or laterally adjacent three or five
etc. odd-numbered pixels, it also has the above features
(f1), (f2), and (f9).
[0101] Each of the pixel units may also be composed
of laterally adjacent even-numbered (e.g. two) pixels. In
this case the pixel unit has following features: (f1) laterally
adjacent pixel units are arranged in a horizontal mirror
image; (f2) longitudinally adjacent pixel units are ar-
ranged in a vertical mirror image; (f3) laterally adjacent
pixel units are of the same arrangement structure; (f5)
after any one of the pixel units is rotated around a center
of the pixel unit by 180 degrees, the arrangement struc-
ture thereof is the same with that of the longitudinally
adjacent pixel unit; (f7) any one of the pixel units and its
adjacent pixel unit in the diagonal direction are arranged

in a vertical mirror image; (f9) after any one of the pixel
units is rotated around a center of the pixel unit by 180
degrees, the arrangement structure thereof is the same
with that of the adjacent pixel unit in the diagonal thereof.
When the one pixel unit is composed of laterally adjacent
four or six etc. even-numbered pixels, it also has the
above features (f1), (f2), (f3), (f5), (f7) and (f9).
[0102] Each of the pixel units may also be composed
of longitudinally adjacent even-numbered (e.g. two) pix-
els. In this case the pixel unit has following features: (f1)
laterally adjacent pixel units are arranged in a horizontal
mirror image; (f2) longitudinally adjacent pixel units are
arranged in a vertical mirror image; (f4) longitudinally ad-
jacent pixel units are of the same arrangement structure;
(f6) after any one of the pixel units is rotated by 180 de-
grees, the arrangement structure thereof is the same with
that of the laterally adjacent pixel unit; (f8) any one of the
pixel units and its adjacent pixel unit in the diagonal di-
rection are arranged in a horizontal mirror image; (f9)
after any one of the pixel units is rotated around a center
of the pixel unit by 180 degrees, the arrangement struc-
ture thereof is the same with that of the adjacent pixel
unit in the diagonal thereof. When the one pixel unit is
composed of longitudinally adjacent four or six etc. even-
numbered pixels, it also has the above features (f1), (f2),
(f4), (f6), (f8) and (f9).
[0103] Each of the pixel units may also be composed
of even-numbered pixels simultaneously located in lon-
gitudinally adjacent row and laterally adjacent column
(such as four pixels located in longitudinally adjacent two
rows and laterally adjacent two columns). In this case
the pixel unit has following features: (f1) laterally adjacent
pixel units are arranged in a horizontal mirror image; (f2)
longitudinally adjacent pixel units are arranged in a ver-
tical mirror image; (f3) laterally adjacent pixel units are
of the same arrangement structure; (f4) longitudinally ad-
jacent pixel units are of the same arrangement structure;
(f5) after any one of the pixel units is rotated around a
center of the pixel unit by 180 degrees, the arrangement
structure thereof is the same with that of the longitudinally
adjacent pixel unit; (f6) any one of the pixel units is rotated
by 180 degrees, the arrangement structure thereof is the
same with that of the laterally adjacent pixel unit; (f7) any
one of the pixel units and its adjacent pixel unit in the
diagonal direction are arranged in a vertical mirror image;
(f8) any one of the pixel units and its adjacent pixel unit
in the diagonal direction are arranged in a horizontal mir-
ror image; (f9) after any one of the pixel units is rotated
around a center of the pixel unit by 180 degrees, the
arrangement structure thereof is the same with that of
the adjacent pixel unit in the diagonal thereof. When the
one pixel is composed of the even-numbered pixels si-
multaneously located longitudinally adjacent four and six
etc. rows, laterally adjacent four and six etc. columns, it
also has the above features (f1), (f2), (f3), (f4), (f5), (f6),
(f7), (f8) and (f9).
[0104] Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
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arrangement shown in FIG. 10, wherein the R, G, and B
three colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.
[0105] FIG. 10A shows a schematic diagram of one
mask opening of the G sub-pixel according to the present
embodiment illustrated in FIG.10. In the embodiment, a
mask opening 1004 is a hexagon, and the G sub-pixels
of four adjacent pixels may be evaporated through one
opening at the same time. After one part of the G sub-
pixels are evaporated, translating the mask by two pixel
distances, to evaporate the remaining G sub-pixels. The
mask may be used to evaporate the R sub-pixel after
being rotated by 90 degrees.
[0106] Further, the mask as shown in FIG. 10B may
also be used, whose opening 1005 is square. According
to a dotted line marked in the figure, it can be seen that
a triangular portion on two sides of a hexagon is removed
from the opening, and therefore, the R sub-pixel, the G
sub-pixel and the B sub-pixel may be evaporated using
the same mask. It should be noted that, the shape of the
R sub-pixel and the G sub-pixel evaporated through the
mask is actually a rectangle, as shown in FIG. 10C, form-
ing a rectangular region 1006 which does not emit light
between the pixels. Of course, the rectangular region
1006 may also be evaporated as the W sub-pixel.
[0107] Similarly, the sub-pixels with the same color in
adjacent rows and/or adjacent columns are arranged to-
gether, thereby the sub-pixels may share one mask
opening during evaporation, that is, a plurality of sub-
pixels may be evaporated through one mask opening.
Therefore, more sub-pixels may be evaporated when the
size of the mask opening is set, improving pixel density,
i.e. improving the resolution of the organic light emitting
display. In the embodiment, a width of each of the pixels
is equal to that of a mask opening for evaporating the B
sub-pixel. Based on a minimum mask opening of 40um
obtained by modern techniques, the size of each of the
pixels is about 40um, then resolution of the organic light
emitting display using the pixel structure according to the
embodiment may reach to 635PPI.
[0108] FIG. 11 and FIG. 12 show respectively the
eighth embodiment and ninth embodiment according to
the present disclosure. In the two embodiments, the dis-
play respectively includes a plurality of pixels 1100, each
of which is composed of four sub-pixels, and each of the
sub-pixels is rectangle. The two embodiments are added
a W sub-pixel based on the embodiment as shown in
FIG. 3, and positions of the W sub-pixels in the two em-
bodiments are different. Similarly, in order to share the
same opening, in the embodiment the sub-pixels with the
same color of the adjacent pixels are arranged together.

Embodiment 8:

[0109] As shown in FIG. 11, this figure shows only a
part of the organic light emitting display, and number of
the pixels of an actual product is not limited to this. The

first row, the second row, the first column, and the second
column and so on described in the present disclosure
are to illustrate the present disclosure with reference to
the drawings, and it does not refer to the row and column
of the actual product. As shown in FIG. 11, the pixel in
the first row and in the first column is denoted as pixel
(1,1), the pixel in the first row and in the second column
is denoted as pixel (1, 2), the pixel in the second row and
in the first column is denoted as pixel (2, 1), and the pixel
in the second row and in the second column is denoted
as pixel (2, 2), and so on.
[0110] As shown in FIG. 11, in the pixel (1, 1) 1100, a
W sub-pixel 1104 is on the left of the pixel, a B sub-pixel
1102 is on the right of the pixel, a R sub-pixel 1101 a G
sub-pixel 1103 are between the W sub-pixel 1104 and
the B sub-pixel 1102, and the R sub-pixel 1101 is on a
upper side, and the G sub-pixel 1103 is on the lower side;
In the pixel (1, 2), the B sub-pixel is on the left of the pixel,
the W sub-pixel is on the right of the pixel, the R sub-
pixel the G sub-pixel are between the W sub-pixel and
the B sub-pixel, and the R sub-pixel is on a upper side,
and G sub-pixel is on the lower side; In the pixel (2, 1),
the W sub-pixel is on the left of the pixel, the B sub-pixel
is on the right of the pixel, the R sub-pixel the G sub-pixel
are between the W sub-pixel and the B sub-pixel, and
the G sub-pixel is on a upper side, and B sub-pixel is on
the lower side.
[0111] In each of the pixels, the position of the R sub-
pixel 1101 and the position of the G sub-pixel 1103 may
be changed with each other simultaneously; the position
of the W sub-pixel 1104 and the position of the B sub-
pixel 1102 also may be changed with each other simul-
taneously.
[0112] Wherein, each of the pixel units of the embod-
iment may be composed of longitudinally adjacent odd-
numbered (e.g. one) pixels or laterally adjacent odd-num-
bered (e.g. one) pixels. In this case the pixel unit has
following features: (g1) laterally adjacent pixel units are
arranged in a horizontal mirror image; (g2) longitudinally
adjacent pixel units are arranged in a vertical mirror im-
age; (g9) after any one of the pixel units is rotated around
a center of the pixel unit by 180 degrees, the arrangement
structure thereof is the same with that of the adjacent
pixel unit in the diagonal thereof When the one pixel unit
is composed of longitudinally adjacent three or five etc.
odd-numbered pixels or laterally adjacent three or five
etc. odd-numbered pixels, it also has the above features
(g1), (g2) and (g9).
[0113] Each of the pixel units may also be composed
of laterally adjacent even-numbered (e.g. two) pixels. In
this case the pixel unit has following features: (g1) later-
ally adjacent pixel units are arranged in a horizontal mirror
image; (g2) longitudinally adjacent pixel units are ar-
ranged in a vertical mirror image; (g3) vertical adjacent
pixel units are of the same arrangement structure; (g5)
any one of the pixel units is rotated around a center of
the pixel unit by 180 degrees, the arrangement structure
thereof is the same with that of the longitudinally adjacent
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pixel unit; (g7) any one of the pixel units and its adjacent
pixel unit in the diagonal direction are arranged in a ver-
tical mirror image; (g9) after any one of the pixel units is
rotated around a center of the pixel unit by 180 degrees,
the arrangement structure thereof is the same with that
of the adjacent pixel unit in the diagonal thereof. When
the one pixel unit is composed of laterally adjacent four
or six etc. even-numbered pixels, it also has the above
features (g1), (g2), (g3), (g5), (g7) and (g9).
[0114] Each of the pixel units may also be composed
of longitudinally adjacent even-numbered (e.g. two) pix-
els. In this case the pixel unit has following features: (g1)
laterally adjacent pixel units are arranged in a horizontal
mirror image; (g2) longitudinally adjacent pixel units are
arranged in a vertical mirror image; (g4) longitudinally
adjacent pixel units are of the same arrangement struc-
ture; (g6) after any one of the pixel units is rotated by 180
degrees, the arrangement structure thereof is the same
with that of the laterally adjacent pixel unit; (g8) any one
of the pixel units and its adjacent pixel unit in the diagonal
direction are arranged in a horizontal mirror image; (g9)
after any one of the pixel units is rotated around a center
of the pixel unit by 180 degrees, the arrangement struc-
ture thereof is the same with that of the adjacent pixel
unit in the diagonal thereof. When the one pixel unit is
composed of longitudinally adjacent four or six etc. even-
numbered pixels, it also has the above features (g1), (g2),
(g4), (g6), (g8) and (g9).
[0115] Each of the pixel units may also be composed
of even-numbered pixels simultaneously located in lon-
gitudinally adjacent row and laterally adjacent column
(such as four pixels located in longitudinally adjacent two
rows and laterally adjacent two columns). In this case
the pixel unit has following features: (g1) laterally adja-
cent pixel units are arranged in a horizontal mirror image;
(g2) longitudinally adjacent pixel units are arranged in a
vertical mirror image; (g3) laterally adjacent pixel units
are of the same arrangement structure; (g4) longitudinal-
ly adjacent pixel units are of the same arrangement struc-
ture; (g5) after any one of the pixel units is rotated around
a center of the pixel unit by 180 degrees, the arrangement
structure thereof is the same with that of the longitudinally
adjacent pixel unit; (g6) after any one of the pixel units
is rotated by 180 degrees, the arrangement structure
thereof is the same with that of the laterally adjacent pixel
unit; (g7) any one of the pixel units and its adjacent pixel
unit in the diagonal direction are arranged in a vertical
mirror image; (g8) any one of the pixel units and its ad-
jacent pixel unit in the diagonal direction are arranged in
a horizontal mirror image; (g9) after any one of the pixel
units is rotated around a center of the pixel unit by 180
degrees, the arrangement structure thereof is the same
with that of the adjacent pixel unit in the diagonal thereof.
When the one pixel is composed of the even-numbered
pixels simultaneously located longitudinally adjacent four
and six etc. rows, laterally adjacent four and six etc. col-
umns, it also has the above features (g1), (g2), (g3), (g4),
(g5), (g6), (g7), (g8) and (g9).

[0116] Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
arrangement shown in FIG. 11, wherein the R, G, B, and
W four colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.
[0117] Similarly, the sub-pixels with the same color in
adjacent rows and/or adjacent columns are arranged to-
gether, thereby the sub-pixels may share one mask
opening during evaporation, that is, a plurality of sub-
pixels may be evaporated through one mask opening.
Therefore, more sub-pixels may be evaporated when the
size of the mask opening is set, improving pixel density,
i.e. improving the resolution of the organic light emitting
display. In the embodiment, a width of each of the pixels
is twice as much as that of a mask opening. Based on a
minimum mask opening of 40um obtained by modern
techniques, the size of each of the pixels is about 80um,
then resolution of the organic light emitting display using
the pixel structure according to the embodiment may
reach to 317PPI.

Embodiment 9:

[0118] As shown in FIG. 12, this figure shows only a
part of the organic light emitting display, and number of
the pixels of an actual product is not limited to this. The
first row, the second row, the first column, and the second
column and so on described in the present disclosure
are to illustrate the present disclosure with reference to
the drawings, and it does not refer to the row and column
of the actual product. As shown in FIG. 12, the pixel in
the first row and in the first column is denoted as pixel
(1, 1), the pixel in the first row and in the second column
is denoted as pixel (1, 2), the pixel in the second row and
in the first column is denoted as pixel (2, 1), and the pixel
in the second row and in the second column is denoted
as pixel (2, 2), and so on.
[0119] As shown in FIG. 12, in the pixel (1, 1) 1200, a
W sub-pixel 1204 is on an upper portion of the pixel, a R
sub-pixel 1201, a G sub-pixel 1203 and a B sub-pixel
1202 are arranged as illustrated and located in the lower
side of the W sub-pixel 1204, wherein the B sub-pixel
1202 is on the right, the R sub-pixel 1201 and the G sub-
pixel 1203 are both on the left and the R sub-pixel is on
the upper side and the G sub-pixel is on the lower side;
in the pixel (1, 2), the W sub-pixel is on the upper portion
of the pixel, the R sub-pixel, the G sub-pixel and the B
sub-pixel are arranged as illustrated and located in the
lower side of the W sub-pixel, wherein the B sub-pixel is
on the left, the R sub-pixel and the G sub-pixel are both
on the right and the R sub-pixel is on the upper side and
the G sub-pixel is on the lower side; in the pixel (2, 1),
the W sub-pixel is on the lower portion of the pixel, the
R sub-pixel, the G sub-pixel and the B sub-pixel are ar-
ranged as illustrated and located in the upper side of the
W sub-pixel, wherein the B sub-pixel is on the right, the
R sub-pixel and the G sub-pixel are both on the left and
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the G sub-pixel is on the upper side and the R sub-pixel
is on the lower side.
[0120] In each of the pixels, the position of the R sub-
pixel 1201 and the position of G sub-pixel 1203 may be
changed with each other simultaneously; the position of
the W sub-pixel 1204 and the position of B sub-pixel 1202
also may be changed with each other simultaneously.
[0121] Wherein, each of the pixel units of the embod-
iment may be composed of longitudinally adjacent odd-
numbered (e.g. one) pixels or laterally adjacent odd-num-
bered (e.g. one) pixels. In this case the pixel unit has
following features: (h1) laterally adjacent pixel units are
arranged in a horizontal mirror image; (h2) longitudinally
adjacent pixel units are arranged in a vertical mirror im-
age; (h9) after any one of the pixel units is rotated around
a center of the pixel unit by 180 degrees, the arrangement
structure thereof is the same with that of the adjacent
pixel unit in the diagonal thereof. When the one pixel unit
is composed of longitudinally adjacent three or five etc.
odd-numbered pixels or laterally adjacent three or five
etc. odd-numbered pixels, it also has the above features
(h1), (h2) and (h9).
[0122] Each of the pixel units may also be composed
of laterally adjacent even-numbered (e.g. two) pixels. In
this case the pixel unit has following features: (h1) later-
ally adjacent pixel units are arranged in a horizontal mirror
image; (h2) longitudinally adjacent pixel units are ar-
ranged in a vertical mirror image; (h3) laterally adjacent
pixel units are of the same arrangement structure; (h5)
after any one of the pixel units is rotated around a center
of the pixel unit by 180 degrees, the arrangement struc-
ture thereof is the same with that of the longitudinally
adjacent pixel unit; (h7) any one of the pixel units and its
adjacent pixel unit in the diagonal direction are arranged
in a vertical mirror image; (h9) after any one of the pixel
units is rotated around a center of the pixel unit by 180
degrees, the arrangement structure thereof is the same
with that of the adjacent pixel unit in the diagonal thereof.
When the one pixel unit is composed of laterally adjacent
four or six etc. even-numbered pixels, it also has the
above features (h1), (h2), (h3), (h5), (h7) and (h9).
[0123] Each of the pixel units may also be composed
of longitudinally adjacent even-numbered (e.g. two) pix-
els. In this case the pixel unit has following features: (h1)
laterally adjacent pixel units are arranged in a horizontal
mirror image; (h2) longitudinally adjacent pixel units are
arranged in a vertical mirror image; (h4) longitudinally
adjacent pixel units are of the same arrangement struc-
ture; (h6) after any one of the pixel units is rotated by 180
degrees, the arrangement structure thereof is the same
with that of the laterally adjacent pixel unit; (h8) any one
of the pixel units and its adjacent pixel unit in the diagonal
direction are arranged in a horizontal mirror image; (h9)
after any one of the pixel units is rotated around a center
of the pixel unit by 180 degrees, the arrangement struc-
ture thereof is the same with that of the adjacent pixel
unit in the diagonal thereof. When the one pixel unit is
composed of longitudinally adjacent four or six etc. even-

numbered pixels, it also has the above features (h1), (h2),
(h4), (h6), (h8) and (h9).
[0124] Each of the pixel units may also be composed
of even-numbered pixels simultaneously located in lon-
gitudinally adjacent row and laterally adjacent column
(such as four pixels located in longitudinally adjacent two
rows and laterally adjacent two columns). In this case
the pixel unit has following features: (h1) laterally adja-
cent pixel units are arranged in a horizontal mirror image;
(h2) longitudinally adjacent pixel units are arranged in a
vertical mirror image; (h3) laterally adjacent pixel units
are of the same arrangement structure; (h4) longitudinal-
ly adjacent pixel units are of the same arrangement struc-
ture; (h5) after any one of the pixel units is rotated around
a center of the pixel unit by 180 degrees, the arrangement
structure thereof is the same with that of the longitudinally
adjacent pixel unit; (h6) after any one of the pixel units
is rotated by 180 degrees, the arrangement structure
thereof is the same with that of the laterally adjacent pixel
unit; (h7) any one of the pixel units and its adjacent pixel
unit in the diagonal direction are arranged in a vertical
mirror image; (h8) any one of the pixel units and its ad-
jacent pixel unit in the diagonal direction are arranged in
a horizontal mirror image; (h9) after any one of the pixel
units is rotated around a center of the pixel unit by 180
degrees, the arrangement structure thereof is the same
with that of the adjacent pixel unit in the diagonal thereof.
When the one pixel is composed of the even-numbered
pixels simultaneously located in longitudinally adjacent
four and six etc. rows, laterally adjacent four and six etc.
columns, it also has the above features (h1), (h2), (h3),
(h4), (h5), (h6), (h7), (h8) and (h9).
[0125] Further, in the embodiment, color arrangement
of the sub-pixel of each of the pixels is not limited to the
arrangement shown in FIG. 12, wherein the R, G, B, and
W four colors may be changed with one another, as long
as the arrangement thereof is consistent with the features
disclosed in the figure.
[0126] Similarly, the sub-pixels with the same color in
adjacent rows and/or adjacent columns are arranged to-
gether, thereby the sub-pixels may share one mask
opening during evaporation, that is, a plurality of sub-
pixels may be evaporated through one mask opening.
Therefore, more sub-pixels may be evaporated when the
size of the mask opening is set, improving pixel density,
i.e. improving the resolution of the organic light emitting
display. In the embodiment, a width of each of the pixels
is twice as much as that of a mask opening. Based on a
minimum mask opening of 40um obtained by modern
techniques, the size of each of the pixels is about 80um,
then resolution of the organic light emitting display using
the pixel structure according to the embodiment may
reach to 317PPI.
[0127] The embodiments described above are merely
the expression of several embodiments of the present
disclosure, and the description is more specific and de-
tailed, but it should be understood that the embodiments
does not limit the scope of the present disclosure. It
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should be noted that a person skilled in the art may make
several modifications and improvements without depart-
ing from the principle of the present disclosure, which
belong to the scope of the present disclosure. Accord-
ingly, the scope of the present disclosure shall be subject
to the appended claims.

Claims

1. A pixel structure, comprising a plurality of pixels with
each pixel comprising a plurality of sub-pixels,
wherein at least one pixel forms a pixel unit, and
longitudinally adjacent and/or laterally adjacent pixel
units are arranged in a mirror image.

2. The pixel structure according to claim 1, wherein the
longitudinally adjacent and/or laterally adjacent pixel
units are of the same arrangement structure.

3. The pixel structure according to claim 1, wherein the
arrangement structure of any one of the pixel units
remains unchanged after the pixel unit is rotated
around a center of the pixel unit by 180 degrees; or
the arrangement structure of any one of the pixel
units is the same with that of the longitudinally adja-
cent and/or laterally adjacent pixel unit after the pixel
unit is rotated around a center of the pixel unit by
180 degrees.

4. The pixel structure according to claim 1, wherein any
one of the pixel units is of the same arrangement
structure or a mirror image with its adjacent pixel unit
in the diagonal direction.

5. The pixel structure according to any one of claims
1, 3 and 4, wherein an odd number of longitudinally
adjacent pixels or laterally adjacent pixels form one
pixel unit.

6. The pixel structure according to any one of claims 1
to 3, wherein an even number of longitudinally adja-
cent pixels or laterally adjacent pixels form one pixel
unit.

7. The pixel structure according to any one of claims 1
to 4, wherein an even number of pixels simultane-
ously located in longitudinally adjacent row and lat-
erally adjacent column form one pixel unit.

8. The pixel structure according to claim 1, wherein the
sub-pixels constituting the pixel are a triangle.

9. The pixel structure according to claim 1, wherein the
pixel includes an R sub-pixel, a G sub-pixel and a B
sub-pixel.

10. An organic light emitting display including the pixel

structure according to any one of claims 1 to 9.
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