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PIXEL STRUCTURE FOR OLED DISPLAY
AND METAL MASK THEREOF

FIELD OF THE INVENTION

[0001] The present disclosure relates generally to the field
of display technique, and specifically to a high resolution
pixel structure and a fine metal mask corresponding to the
pixel structure.

BACKGROUND OF THE INVENTION

[0002] Compared with traditional LCD display mode, it is
not necessary for OLED display technique to use backlights.
The OLED display technique has the property of self-illumi-
nation, a very thin organic material film and a glass substrate
are used, and the organic material can glow when an electric
current passes through it. Therefore an OLED display can
provide significant power savings, can be lighter and thinner,
and can tolerate a wider range of temperature variation than
LCDs, with awider viewing angle. The light-emitting layer of
the OLED screen is composed by organic light-emitting com-
ponents formed on corresponding pixel locations on an array
substrate by using evaporation film technology to organic
materials through a fine metal mask. The OLED screen
should be colorized for color display. The side-by-side mode
has the best effect on colorized screen. In the side-by-side
mode, there are red, green and blue (R, G and B) three sub
pixels in a pixel, and every sub pixel has an independent
light-emitting component. Because the organic light-emitting
materials of red, green and blue three sub pixels are different,
in the production process, it needs to evaporate three different
kinds of organic materials to red, green and blue three-color
light-emitting sub pixels on the corresponding locations by a
metal mask, and the color-ratio of the combination of the
three colors is adjusted to create true color. In this way, the
red, green and blue constitute three-color OLED components
emit light independently to form a pixel.

[0003] The production of the pixel per inch (PPI) OLED
screen has focused on fine metal mask with good mechanical
stability, and the key to the fine metal mask is the arrangement
of pixels and sub pixels.

[0004] According to the arrangement of the pixel array,
there are a few kinds of opening methods of the metal mask
existing in industry as follows.

[0005] Slit Mode

[0006] FIG. 1 shows a traditional pixel arrangement
arranged side by side. The light-emitting layer of the OLED
display is composed by pixel cells 100 arranged on a substrate
10 in multi-row and multi-column. For the pixel arrangement
as shown in FIG. 1, there are red (R) 102, green (G) 103 and
blue (B) 100 three sub pixels parallel to each other in one pixel
cell 100. In order to form the pixel arrangement, the corre-
sponding metal mask is shown in FIG. 2.

[0007] FIG. 2 shows a metal mask used to form one of the
sub pixels (R sub pixel) in the pixel structure as shown in FIG.
1 on the OLED display substrate. It will be appreciated that
the rest sub pixels (G and B) can be formed by a metal mask
having the same above structure due to each sub pixel having
the same patterning.

[0008] The metal mask includes a metal substrate 20 and a
rectangular opening 200 thereon. Wherein, the number of the
opening can be determined by the number of the pixel
required by the resolution of the OLED display. FIG. 2 shows
four columns of openings 200. A section 201 between adja-

Dec. 17,2015

cent two openings 200 forms an unopened metal strip of the
metal substrate 20. As shown in FIG. 1, the opening method of
the metal mask is that one opening 200 is shared by all the sub
pixels in the same column (for example, R sub pixels) in the
OLED screen. Thus the opening 200 of the metal mask is
relative long in length. With the increase in display size, the
length of the opening of the metal mask needs to be increased.

[0009] This shows Slit Mode is easy to make and use the
metal mask for low-resolution OLED screens due to which
the number of pixels is small that the space between adjacent
openings 200 is relative large, i.e., the width of the metal strip
is relative wide.

[0010] However, the above opening mode needs a fine
metal mask when used for a high resolution screen. The space
between adjacent openings 200 is reduced for the increase in
the number of pixels, i.e., the metal strip 201 is relative fine.
This creates a problem that the metal strip is likely to be out of
shape under the influence of magnetic field lines of the mag-
netic board during the use of the metal mask, resulting in
color mixing caused by the spread of different color materials
in among pixels, and resulting in low yield during production.
Moreover, this kind of metal mask is easy to be damaged or
deformed in the process of using, cleaning and storing, witha
low repetitive use rate, and the screen produced by this mode
has a high cost due to the high cost of the metal mask.

[0011] Slot Mode

[0012] Inview of the above problem, a metal mask solution
with a slot is provided, as shown in FIG. 3, to form the
arrangement of pixels as shown in FIG. 1. As FIG. 3, the
opening mode of the metal mask is that based on Slit Mode
the locations corresponding to the spaces between the sub
pixels as shown in FIG. 1 and corresponding to the openings
200 as shown in FIG. 2 are provided with metal bridges 301
connecting adjacent metal strips, so that one long opening
200 as show in FIG. 2 is changed into a plurality of openings
units 300 corresponding to the sub pixel structure as shown in
FIG. 1.

[0013] This opening mode makes the metal strip of the
metal mask stronger to resolve the above problem that the
metal strip is likely to be out of shape under the influence of
magnetic field lines and external force in Slit Mode. However
in view of the precision of long size of the metal mask that
adequate distance must be maintained between the sub pixel
and the bridge in order to avoid shadow effect in sub pixels
when evaporation, the reduction in the length between bot-
toms of the sub pixel will affect the opening rate of every sub
pixel.

[0014] To solve this problem, a U.S. patent No.
20110128262A1 discloses another pixel structure different
from the above pixel structure, as shown in FIG. 4. The pixel
structure includes a plurality of pixel units 400 arranged in
multi-row and multi-column, each pixel is composed of red,
green and blue three sub pixels, where the blue sub pixel has
the largest surface area due to fastest attenuation of blue light,
while the red and green sub pixels are arranged on one side of
the blue sub pixel and respectively arranged on the upper and
lower locations along the long side of the blue sub pixel.

[0015] The pixel units 400 are arranged repeatedly to form
a pixels array. The arrangement of the pixel structure makes
the spaces between the openings of the metal mask corre-
sponding to the red and green sub pixels (as FIGS. 5-6) are
relatively large that high-resolution display can be achieved
to some extent.
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[0016] However, the blue sub pixels in the pixel array are
aligned as FIG. 1, so that their corresponding metal mask
must use the opening mode as the above Slit or Slot (as FIG.
7). Because both the above Slit Mode and Slot Mode have
defects, the opening mode of the blue metal mask (B mask) of
the arrangement of the pixel array as shown in FIG. 4 seri-
ously affects the opening rate of the sub pixel and the resolu-
tion further upgrade.

SUMMARY OF THE INVENTION

[0017] Inview of the above, an object of the disclosure is to
provide new arrangements of sub pixels and a pixel array to
make the fine metal mask have high mechanical stability and
easy to be produced, so as to improved the production of high
resolution OLED screen well and reduce production costs.
[0018] In order to solve the above technical problem, the
present disclosure uses the following technical solution.
[0019] According to one aspect of the disclosure, a pixel
structure for OLED display includes multi-row pixel unit
groups, each pixel unit group includes a plurality of pixel
units arranged repeatedly in sequence, and each pixel unit
includes a first sub pixel, a second sub pixel and a third sub
pixel, wherein the same sub pixels of the pixel units in adja-
cent two rows are arranged in dislocation in a horizontal
direction.

[0020] Preferably, the second sub pixel and the third sub
pixel are lined up along one of the sides of the first sub pixel
in each pixel unit, and the arrangement of the first sub pixel,
the second sub pixel and the third sub pixel of the pixel unit of
the pixel unit group in an even row is formed by flipping the
pixel unit of the pixel unit group in an odd row horizontally to
180°.

[0021] Preferably, the second sub pixel and the third sub
pixel are lined up along one of the sides of the first sub pixel
in each pixel unit, and the pixel unit group in an even row is
arranged to be offset by a first distance with respect to the
pixel unit group in an odd row in a horizontal direction.

[0022] Preferably, the pixel unit group in an even row is
arranged to be offset to left by a second distance or be offset
to right by a third distance with respect to the pixel unit group
in an odd row in a horizontal direction.

[0023] Preferably, the first sub pixel, the second sub pixel
and the third sub pixel in each pixel unit are arranged in a
specified order, and the arrangement of the sub pixels of the
pixel unit of an odd row is different from that of an even row.

[0024] Preferably, the first sub pixel, the second sub pixel
and the third sub pixel in each pixel unit are arranged side by
side, and the pixel unit group in an even row is arranged to be
offset by a first distance with respect to the pixel unit group in
an odd row in a horizontal direction.

[0025] Preferably, the pixel unit group in an even row is
arranged to be offset to left by a second distance or be offset
to right by a third distance with respect to the pixel unit group
in an odd row in a horizontal direction.

[0026] Preferably, the first sub pixel, the second sub pixel
and the third sub pixel are shaped rectangles.

[0027] Preferably, the pixel unit has a shape of square, the
first sub pixel has a shape of rectangle, the second sub pixel
and the third sub pixel are aligned vertically along the long
side of the first sub pixel, and the length of the long side of the
first sub pixel is larger than two-thirds of the side length of the
pixel unit.
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[0028] Preferably, the area of the first sub pixel is larger
than that ofthe second sub pixel and that ofthe third sub pixel,
and is smaller than half of the area of the pixel unit.

[0029] Preferably, the area of the first sub pixel is twice as
that of at least one sub pixel of the second sub pixel and the
third sub pixel.

[0030] Optionally, the area of the second sub pixel or the
third sub pixel can be larger than the area of each of the
remaining two sub pixels.

[0031] Optionally, the area of the second sub pixel or the
third sub pixel is twice as that of at least one of the remaining
two sub pixels.

[0032] Preferably, the scope of the first distance offset in a
horizontal direction is to make same sub pixels in adjacent
two rows be arranged in dislocation in the horizontal direc-
tion.

[0033] Preferably, the second distance offset to the left or
the third distance offset to the right make same sub pixels in
adjacent two rows be arranged in dislocation in a horizontal
direction.

[0034] Preferably, the scope of the dislocation between the
first sub pixels in the pixel unit in an even row and the first sub
pixels in the pixel unit in an odd row in a horizontal direction
makes the spaces between the first sub pixel in an even row
and adjacent two first sub pixels in adjacent odd rows are the
same.

[0035] Preferably, the first sub pixel is a blue pixel, the
second sub pixel is a red pixel, and the third sub pixel is a
green pixel.

[0036] Optionally, the second or third sub pixel can be a
blue pixel, and the remaining two sub pixels are a red pixel
and a green pixel.

[0037] Itis another object of the present disclosure to pro-
vide a metal mask for making sub pixels in a pixel structure of
OLED display.

[0038] According to a further aspect of the disclosure, a
metal mask for making sub pixels in a pixel structure of
OLED display, includes a substrate including a plurality of
openings arranged in turn in rows and columns, where the
opening is configured to form the sub pixel and the openings
in an even row and the openings in an odd row are arranged in
dislocation in a horizontal direction.

[0039] Preferably, the distances between the opening in an
even row and adjacent two openings in adjacent odd rows are
the same.

[0040] The further object of the disclosure is to provide an
OLED display, which includes any pixel structure as above.
[0041] The pixel structure and its corresponding metal
mask and OLED display of the present disclosure has the
following advantages.

[0042] The distance between the corresponding openings
of the sub pixels are widened when making the corresponding
metal mask to enhance the strength of the metal mask that a
pixel unit of a smaller size can be produced under the consid-
eration of process condition, so as to improve the resolution of
the OLED display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] FIG. 1 is a schematic diagram illustrating a tradi-
tional Slit Mode for pixel arrangement.

[0044] FIG. 2 is a schematic diagram illustrating openings
of a metal mask corresponding to Slit Mode.

[0045] FIG. 3 is a schematic diagram illustrating a structure
of a metal mask corresponding to Slit Mode.
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[0046] FIG. 4 is a schematic diagram illustrating a pixel
structure according to another arrangement in the prior art.
[0047] FIG.5isaschematic diagram illustrating a structure
of a metal mask corresponding to green pixels in the pixel
structure as F1G. 4.

[0048] FIG. 6is a schematic diagram illustrating a structure
of a metal mask corresponding to red pixels in the pixel
structure as FIG. 4.

[0049] FIG.7is a schematic diagram illustrating a structure
of a metal mask corresponding to blue pixels in the pixel
structure as F1G. 4.

[0050] FIGS. 8 (a)-(c) are schematic diagrams illustrating a
pixel structure according to one embodiment of the present
disclosure.

[0051] FIG. 8 (al) is a schematic diagram illustrating a
scope of a first distance in the pixel structure as FIG. 8 (a).
[0052] FIG. 9 is a schematic diagram illustrating a pixel
unit flipped horizontally from a pixel unit in the pixel struc-
ture as FIG. 8 (b).

[0053] FIG. 10 is a schematic diagram illustrating a loca-
tion of the blue pixel in the pixel structure as FIG. 8 (a)-(c).
[0054] FIGS. 11 (a)-(c)are schematic diagrams illustrating
metal masks of sub pixels corresponding to the pixel structure
as FIG. 8 (a)-(c).

[0055] FIG. 12 is a schematic diagram illustrating a metal
mask according to an optimal embodiment of the present
disclosure.

[0056] FIGS. 13 (a)-(c)are schematic diagrams illustrating
pixel structures according to another embodiment of the
present disclosure.

[0057] FIGS. 14 (a)-(c) are schematic diagrams illustrating
pixel structures according to a further embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

[0058] In the following description of embodiments, refer-
ence is made to the accompanying drawings which form a
part hereof, and in which it is shown by way of illustration
specific embodiments of the present disclosure that can be
practiced. It is to be understood that other embodiments can
be used and structural changes can be made without departing
from the scope of the disclosed embodiments.

[0059] FIGS. 8 (a)-8(c) illustrate a pixel structure of the
OLED display according to one embodiment of the present
disclosure.

[0060] Wherein, a pixel structure 50A is located on a sub-
strate (not shown). The pixel structure 50A includes multi-
row pixel unit groups (denoted with the dotted box), a plural-
ity of pixel unit groups in odd rows 50Ai includes pixel units
500A arranged repeatedly, and a plurality of pixel unit groups
in even rows 50 Aj includes pixel units 501A arranged repeat-
edly.

[0061] Wherein, each pixel unit 500A or 501A can be a
square, each pixel unit 500A or 501A includes red (R), green
(G), and blue (B) three sub pixels. In one embodiment, each
pixel unit can be a rectangle in shape. It’s important to note
that such square or rectangle described herein is only a gen-
eral description for the shape of the sub pixel, and in which
minor modification may be made in practice, for example,
four corners of the square or rectangle can be rounded with a
curve, as shown in FIG. 8 (al).

[0062] Asshownin FIG. 8(a), the sub pixel such as the blue
sub pixel (B) of the pixel unit 500A in an odd row and the sub
pixel such as the blue sub pixel (B) of the pixel unit 501A in
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an even row are arranged in dislocation in a horizontal direc-
tion, i.e., they are not aligned in vertical direction. Such pixel
structure widens the distance between the corresponding
openings of the sub pixels when making the corresponding
metal mask to enhance the strength of the metal mask that a
pixel unit of a smaller size can be produced under the consid-
eration of process condition, so as to improve the resolution of
the OLED display.

[0063] Wherein, the three sub pixels in the pixel unit 500A
in odd rows or in the pixel unit 501A in even rows can be
arranged as that the blue sub pixel (B) is arranged on the left
half of the pixel unit 500A or 501 A and the red sub pixel (R)
and the green sub pixel (G) are lined up along the right side of
the blue sub pixel (B) and on the right half of the pixel unit
500A or 501A.

[0064] As shown in FIG. 8 (a), the pixel unit 501A of the
pixel unit group in an even row and the pixel unit 500A of the
pixel unit group in an odd row are arranged in dislocation in
ahorizontal direction. Namely, the pixel unit group in an even
row is arranged to be offset by a first distance Al left or right
to the pixel unit group in an odd row in the horizontal direc-
tion and arranged closely to the pixel unit group in the odd
TOW.

[0065] Wherein, the pixel unit group in an even row
arranged to be offset by a first distance A1 left or right to the
pixel unit group in an odd row makes corresponding sub
pixels in adjacent two rows of pixel unit groups are arranged
in dislocation in the horizontal direction. The scope of the first
distance Al can be less than the distance between adjacent
two same sub pixels in the same row.

[0066] For example, as shown in FIG. 8 (al), the distance
between left boundaries of the blue sub pixels (B1 and B2) in
adjacent two pixel units 500 in the pixel unit group in an odd
row is AE, and the scope of the first distance A1 can be chosen
to a distance less than AE.

[0067] In one embodiment, the scope of the first distance
Al can be chosen that the left boundary of the blue sub pixel
(B) of the pixel unit 501A of the pixel unit group in an odd
even 1s in the vertical center line of AE, i.e., the sub pixel of
the pixel unit 501A of the pixel unit group in an odd even is
located in the middle position of two same sub pixels of
adjacent two pixel units in a adjacent pixel unit group in an
odd row.

[0068] Inthis way, the distance between the opening of the
corresponding sub pixel in an odd row and the corresponding
sub pixel in an even row can be maximized to enhance the
strength of the metal mask that a pixel unit of a smallest size
can be produced under the consideration of process condition,
s0 as to put more pixel units in a display panel with a certain
area to achieve the production of high resolution OLED dis-
play.

[0069] Wherein, the red, green and blue three sub pixels in
the pixel units 500A or 501A can be squares or rectangles.
Moreover, the area of the pixel unit S00A or 501A and the
three sub pixels can be determined by the resolution of the
OLED display demands.

[0070] In one embodiment, the areas of the red and green
sub pixels are the same, and the distance between the red sub
pixel or the green sub pixel and the blue sub pixel are the
same. In addition, in one embodiment, suitable area ratios
between each sub pixel can be determined by the luminescent
capability and life of the organic light-emitting material and
white balance. In one embodiment, in view of the blue-light
emitting material having low luminescent capability and
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short life among existing materials and the requirement of
white balance, the area of the blue sub pixel is chosen to be
larger than the area of the red sub pixel or the green sub pixel.
[0071] Inoneembedment, the blue sub pixel has a shape of
rectangle, and the red sub pixel and the green sub pixel are
aligned along the long side of the blue sub pixel.

[0072] Inoneembodiment, thelength ofthe long side of the
blue sub pixel is larger than two-thirds of the side length of the
pixel unit.

[0073] Inoneembodiment, the opening area of the blue sub
pixel is about twice as that of the red sub pixel or green sub
pixel.

[0074] Accordingly, spaces are needed between the blue,
red and green pixels, so the area of the blue sub pixel is less
than half of the area of the pixel unit 500A or 501A.

[0075] FIG. 10 shows the positional relation between the
sub pixels, where B-B'is a vertical center line of the pixel unit,
and A-A' is a vertical center line of horizontal spacing
between the blue sub pixel and the closest sub pixel thereto of
the red and the green sub pixels. Wherein, the vertical center
line of horizontal spacing between the blue sub pixel and the
closest sub pixel (for example, the red sub pixel) thereto of the
red and the green sub pixels A-A' and the blue sub pixel are on
the same side of the vertical center line of the pixel unit B-B'.
Wherein the locations of A-A' and B-B' in the pixel 500 or 501
do not overlap.

[0076] Itcan be seen that each same sub pixel of every two
adjacent rows can be arranged in dislocation in a horizontal
direction by arranging the pixel unit group in an even row and
the pixel unit group in an odd row to be offset by a first
distance in the horizontal direction. In this way, the openings
of adjacent rows in the metal mask are arranged in dislocation
when creating the metal mask of the sub pixels, such as the
metal mask of the blue sub pixels, as FIG. 11a. The arrange-
ment of the openings in the metal mask corresponding to the
red sub pixels and the green sub pixels as shown in F1G.11 (b)
and FIG. 11 (¢). Inthis way, the strength of the metal mask can
be enhanced. Under the same process conditions, compared
with the aligned arrangement of sub pixels in adjacent two
rows of pixel unit groups in the prior art, the structure of the
sub pixels of adjacent rows arranged in dislocation of the
present disclosure widens the available distance between the
openings of the same sub pixels that a pixel unit of a smaller
size can be produced to achieve the production of the high
resolution OLED display.

[0077] In one embodiment, the scope of distance offset
makes the blue sub pixel in even rows be in the middle of two
adjacent blue sub pixels in adjacent two odd rows that the
distance between the blue sub pixels in an even row and two
adjacent blue sub pixels in an adjacent odd row are the same.
The intention of the pixel structure can make the spaces
between the adjacent blue sub pixels be maximized. Accord-
ingly, the distances between openings in the metal mask for
making blue sub pixels also can be maximized, and as shown
in FIG. 12, the distance between the opening B and the open-
ing B is significantly improved to enhance the strength of the
metal mask that a pixel unit of a smaller size can be produced
under the consideration of process condition, so as to achieve
the production of the high resolution OLED display.

[0078] FIG. 8(b)is aschematic diagram illustrating a pixel
structure 50B according to another embodiment of the
present disclosure.

[0079] The difference between the pixel structure shown in
FIG. 8 () and the pixel structure shown in FIG. 8 (a) is that
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left and right boundaries of the pixel unit 500B and 501B in
the pixel unit group in the odd row 50Bi and the pixel unit
group in the even row 50B;j are lined up. And the pixel unit
501B in the even row shown in FIG. 8 () is aligned to the
pixel unit 500B by flipping the pixel unit 500B in the odd row
horizontally to 180°, as shown in FIG. 9, to make the sub
pixels inthe pixel unit 501B and the sub pixels in the pixel unit
500B be arranged in dislocation in a horizontal direction.
[0080] Namely, if the red and green sub pixels in the pixel
unit 5008 in the odd row are lined up along the right side of
the blue sub pixel, the red and green sub pixels in the pixel unit
501B in the even row are lined up along the left side of the
blue sub pixel.

[0081] In one embodiment, the red, green and blue three
sub pixels in the pixel units 500B or 501B can be squares or
rectangles.

[0082] In one embodiment, the areas of the red and green
sub pixels are the same, and the distances between the red sub
pixel and the blue sub pixel and between the green sub pixel
and the blue sub pixel are the same.

[0083] Inoneembodiment, the blue sub pixel has a shape of
rectangle, and the red sub pixel and the green sub pixel are
aligned along the long side of the blue sub pixel.

[0084] Inoneembodiment, thelength of the long side of the
blue sub pixel is larger than two-thirds of the side length of the
pixel unit.

[0085] Inoneembodiment, the opening area of the blue sub
pixel is about twice as that of the red sub pixel or green sub
pixel.

[0086] Inoneembodiment, the area of the blue sub pixel is
less than half of the area of the pixel unit 500B or 501B.
[0087] Itcan be seen that each same sub pixel of every two
adjacent rows can be arranged in dislocation in a horizontal
direction by flipping the sub pixels in each pixel unit in the
odd row and the even row horizontally to 180° instead of
arranging the pixel unit group in the even row to be offset by
a distance with respect to the pixel unit group in the odd row
in the horizontal direction. This structure can obtain the ben-
efits of the above structure of the sub pixels of adjacent rows
arranged in dislocation, and because the pixel units in the odd
row and the pixel unit in the even row (taking the pixel unit as
awhole) are aligned, there is no blank area on the edge of the
display, so as to achieve a better display effect.

[0088] In one embodiment, the openings of adjacent rows
in the metal mask are arranged in dislocation by the pixel
structure of the above embodiment when making the metal
mask corresponding to the sub pixels, such as making the
metal mask of the blue sub pixel, as shown in FIG. 10. Simi-
larly, the strength of the metal mask can be enhanced and the
production of the high resolution OLED display can be
achieved.

[0089] FIG. 8(b) is aschematic diagram illustrating a pixel
structure 50C according to a further embodiment of the
present disclosure.

[0090] Wherein, the difference between the pixel structure
shown in FIG. 8 (¢) and the pixel structure shown in FIG. 8 ()
is that in the pixel structure S0C the pixel unit group 50Ci in
the even row is arranged to be offset by a second distance 42
left (or right) to the pixel unit group 50Cj in the odd row in a
horizontal direction and lined up on a adjacent row of the odd
TOW.

[0091] In one embodiment, the red, green and blue three
sub pixels in the pixel units S00A or 501 A can be squares or
rectangles.
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[0092] 1In one embodiment, the areas of the red and green
sub pixels can be the same, and the distance between the red
sub pixel or the green sub pixel and the blue sub pixel can be
the same.

[0093] Inoneembedment, the blue sub pixel has a shape of
rectangle, and the red sub pixel and the green sub pixel are
aligned along the long side of the blue sub pixel.

[0094] Inoneembodiment, thelength ofthe long side of the
blue sub pixel is larger than two-thirds of the side length of the
pixel unit.

[0095] Inoneembodiment, the area of the blue sub pixel is
larger than that of the red sub pixel or that of the green sub
pixel.

[0096] Inoneembodiment, the opening area of the blue sub
pixel is about twice as that of the red sub pixel or green sub
pixel.

[0097] Inoneembodiment, the area of the blue sub pixel is
less than half of the area of the pixel unit 500A or 501A.

[0098] It’simportant to note that the pixel unit group can be
arranged to be offset by a second distance A2 to the left and
also can be arranged to be offset by a third distance to the right
(not shown). FIG. 8 (¢) only shows the even row is offset by
a second distance A2 left to the odd row in a horizontal
direction. Wherein, the scope of the second distance and the
scope of the third distance make same sub pixels in adjacent
two rows be arranged in dislocation in the horizontal direc-
tion.

[0099] It should be understood that the scope of the second
distance and the scope of the third distance are determined by
the horizontal distance between the adjacent same sub pixels
in the same column of pixels units in adjacent two rows, and
can be implemented by arranging the same sub pixels in
adjacent two rows in dislocation in a horizontal direction.

[0100] In one embodiment, the scope of distance offset
makes the blue sub pixel in even rows be in the middle of two
adjacent blue sub pixels in adjacent two odd rows that the
distance between the blue sub pixels in an even row and two
adjacent blue sub pixels in an adjacent odd row are the same,
as the positional relation between the blue sub pixels shown in
FIG. 8 (c) at double-headed arrow. In this way, the spaces
between the adjacent blue sub pixels can be maximized, and
the distances between corresponding openings of the sub
pixels in the metal mask can be maximized when making the
pixel structure, so as to enhance the strength of the metal mask
that a pixel unit of a smaller size can be produced under the
consideration of process condition and the production of the
high resolution OLED display can be achieved.

[0101] Tt should be understood that FIGS. 8 (a)-8 (¢) only
show three kinds of pixel structures for examples. Actually,
the pixel units in the odd row and the pixel units in the even
row can be interchanged. FIG. 10 is a schematic diagram
illustrating a metal mask 60B of the blue sub pixel corre-
sponding to the pixel structure as shown in FIGS. 8 (@)-8 (¢),
where the location of the openings are used to form the blue
sub pixels. It should be understood that FIG. 10 only shows
the arrangement of the opening of the metal mask of the blue
sub pixel, while the area of the opening and the specific
location of the opening in the metal mask are made based on
actual pixel structures.

[0102] Take the blue sub pixel for instance. It can be seen
that the spaces between openings in the metal mask can be
enlarged due to the specific arrangement of the pixel unit of
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the present disclosure and the specific arrangement of the
blue sub pixel, so as to solve the problem of Slit Mode and
Slot Mode in the prior art.

[0103] In one embodiment, when the openings of the blue
sub pixels in the even row are located in the middle of the
openings of two adjacent blue sub pixels in adjacent two odd
rows, the distances between the openings B in the metal mask
60B are widest, as shown in FIG. 12.

[0104] FIGS.13 (a)-(c)are schematic diagrams illustrating
pixel structures 70A-70C according to another embodiment
modified from the embodiment as shown in FIG. 8 (a) 8 (¢).
[0105] Wherein, the different from the pixel structures as
shown in FIG. 8 (a) 8 (¢) is that the blue sub pixel and the
green sub pixel are lined up along one side of the red sub pixel.
[0106] Inoneembodiment, the area of the blue sub pixel is
larger than that of the red sub pixel or the green sub pixel.
[0107] In one embodiment, the red, green and blue three
sub pixels in the pixel units 500C or 501C can be squares,
rectangles or other shapes.

[0108] Inone embodiment, the red sub pixel has a shape of
rectangle, and the blue sub pixel and the green sub pixel are
aligned along the long side of the red sub pixel.

[0109] Inoneembodiment, thelength of the long side ofthe
red sub pixel is larger than two-thirds of the side length of the
pixel unit.

[0110] In one embodiment, the area of the blue sub pixel
and that of the green sub pixel are the same.

[0111] Inoneembodiment, the opening area of the blue sub
pixel is about twice as that of the red sub pixel or green sub
pixel.

[0112] Inoneembodiment, the area of the blue sub pixel is
less than half of the area of the pixel unit 500C or 501C.
[0113] Similar to some embodiments described above,
same sub pixels in adjacent two rows can be arranged in
dislocation in a horizontal direction by arranging the pixel
unit groups in adjacent two rows to be offset by a first distance
in the horizontal direction, as shown in FIG. 13 (a), flipping
the pixel units in the odd row (or even row) horizontally to
180° to form the pixel units in the even row (or odd row), as
shown in FIG. 13 (b), or arranging the pixel unit groups in
adjacent two rows to be offset by a second distance in the
horizontal direction based on the pixel structure as FIG. 13
(b), as shown in FIG. 13 (¢).

[0114] Thus, the pixel structures as shown in FIG. 13 (a)-
(¢) enlarge the distance between the same sub pixels and the
distances between corresponding openings of the sub pixels
in the metal mask can be enlarged when making the pixel
structure, so as to achieve the production of the high resolu-
tion OLED display.

[0115] FIGS. 14 (a)-(c) are schematic diagrams illustrating
pixel structures 80A-80C according to a further embodiment
of the present disclosure. The pixel units in the rows can be
arranged side-by-side, as show in the figure.

[0116] FIG. 14 (a) shows a pixel structure that the pixel
units in the odd row and the even row are arranged in a same
order, where the pixel unit group in the even row is arranged
to be offset by a distance with respect to the pixel unit group
in the odd row in a horizontal direction.

[0117] Thescope of the offset distance makes the same sub
pixels inadjacent two rows be arranged in dislocation, similar
to the first embodiment.

[0118] FIG. 14 (b) shows a structure that the sub pixels in
the pixel unit 500A of the pixel unit group in the odd row and
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the sub pixels in the pixel unit 501A of the pixel unit group in
the even row are arranged in different orders.
[0119] Namely, if the arrangement of the sub pixels in the
pixel unit in the odd row is B, R and G the arrangement of the
sub pixels in the pixel unit in the evenrow isR, Gand Bor E
B and R. On the one hand, the left and right boundaries of the
pixel units of the pixel unit group in the odd row and the even
row can be aligned that the pixel units in the odd row and the
even row are aligned on the left and right edges of the display
to better use of the area to achieve a better display effect.
Meanwhile, the same sub pixels in adjacent two rows are
arranged in dislocation due to different arrangements of the
same sub pixels in the pixel units in the even row and those in
the odd row, so as to enhance the strength of the metal mask
and achieve the production of the high resolution OLED
display mentioned in the above embodiments.
[0120] On the other hand, because the arrangements of the
sub pixels in pixel units in the even rows are the same, and the
arrangements of the sub pixels in pixel units in the odd rows
are the same, such regular arrangement structure makes the
production of TFT drive back-planes and the design of cor-
responding drive circuits easier. On the contrary, if the
arrangements of the pixels in the odd rows and the even rows
are irregular or arranged in a complicated order, complex
designs of TFT back-plane and drive circuit are needed to
display wanted images.
[0121] In one embodiment, as shown in FIG. 14 (b), the
length of the red sub pixels R and the green sub pixels G in the
pixel units of the pixel unit group in the odd row and the red
sub pixels R and the green sub pixels G in corresponding pixel
units in the even row is shorter than that of the blue sub pixel
(not shown). The pixel structure can widen the distance
between the corresponding openings of the sub pixels in the
metal mask to enhance the strength of the metal mask and
improve the resolution of the OLED display mentioned in the
above embodiments.
[0122] FIG. 14 (¢) shows a pixel structure that the unit pixel
group in the even row is arranged to be offset by a distance in
a horizontal direction based on the pixel unit structure as
shown in FIG. 14 (5).
[0123] In addition, the present disclosure also provides an
OLED display using the above pixel structures.
[0124] It can be understood that the pixel unit group can be
arranged to be offset by a distance to the left and also can be
arranged to be offset by a distance to the right, and the scope
of the offset distance makes the sub pixels in adjacent two
rows be arranged in dislocation.
[0125] Similar to the above embodiments, the arrangement
as shown in FIG. 14 also can achieve the opening effect of the
metal mask of the present disclosure.
[0126] The above embodiments are chosen and described
in order to explain the principles of the present disclosure and
their practical application so as to activate others skilled in the
art to utilize the present disclosure and various embodiments
and with various modifications as are suited to the particular
use contemplated. Alternative embodiments will become
apparent to those skilled in the art to which the present dis-
closure pertains without departing from its spirit and scope.
Accordingly, the scope of the present disclosure is defined by
the appended claims rather than the foregoing description and
the exemplary embodiments described therein.

1. A pixel structure for OLED display, comprising a plu-
rality of rows of pixel unit groups, wherein each pixel unit
group comprises a plurality of pixel units arranged repeatedly
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in sequence, each pixel unit comprises a first sub pixel, a
second sub pixel and a third sub pixel, wherein the same sub
pixels of two adjacent rows of pixel units are arranged in
dislocation in a horizontal direction.

2. The pixel structure of claim 1, wherein in each pixel unit,
the second sub pixel and the third sub pixel are lined up along
one of the sides of the first sub pixel; and in the pixel unit
group in an even row, an arrangement of the first sub pixel, the
second sub pixel and the third sub pixel of the pixel unit is
formed by flipping the pixel unit of the pixel unit group in an
odd row horizontally by 180°.

3. The pixel structure of claim 2, wherein the pixel unit
group in an even row is arranged to be offset to the left by a
second distance or be offset to the right by a third distance
with respect to the pixel unit group in an odd row in a hori-
zontal direction.

4. The pixel structure of claim 1, wherein in each pixel unit,
the second sub pixel and the third sub pixel are lined up along
one of the sides of the first sub pixel, and the pixel unit group
in an even row is arranged to be offset by a first distance with
respect to the pixel unit group in an odd row in a horizontal
direction.

5. The pixel structure of claim 1, wherein an arrangement
of the first sub pixel, the second sub pixel and the third sub
pixel in the pixel unitinan odd row is different from that of the
first sub pixel, the second sub pixel and the third sub pixel in
the pixel unit in an even row.

6. The pixel structure of claim 1, wherein the first sub pixel,
the second sub pixel and the third sub pixel in each pixel unit
are arranged side by side and the pixel unit group in an even
row is arranged to be offset by a first distance with respect to
the pixel unit group in an odd row in a horizontal direction.

7. The pixel structure of claim 6, wherein the pixel unit
group in an even row is arranged to be offset to the left by a
second distance or be offset to the right by a third distance
with respect to the pixel unit group in an odd row in a hori-
zontal direction.

8. The pixel structure of claim 1, wherein the first sub pixel,
the second sub pixel and the third sub pixel are shaped rect-
angles.

9. The pixel structure of claim 1, wherein the pixel unit has
a shape of square, the first sub pixel has a shape of rectangle,
the second sub pixel and the third sub pixel are aligned ver-
tically along a long side of the first sub pixel, and the length of
the long side of the first sub pixel is larger than two-thirds of
a side length of the pixel unit.

10. The pixel structure of claim 9, wherein an area of the
first sub pixel is larger than that of the second sub pixel and
that of the third sub pixel, and is smaller than half of the area
of the pixel unit.

11. The pixel structure of claim 10, wherein the area of the
first sub pixel is twice as that of at least one of the second and
third sub pixels.

12. The pixel structure of claim 10, wherein the first sub
pixel is a blue pixel, the second sub pixel is a red pixel and the
third sub pixel is a green pixel.

13. The pixel structure of claim 9, wherein an area of the
second sub pixel or the third sub pixel is larger than the area
of each of the remaining two sub pixels.

14. The pixel structure of claim 13, wherein the area of the
second sub pixel or the third sub pixel is twice as that of at
least one of the remaining two sub pixels.
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15. The pixel structure of claim 13, wherein the second sub
pixel or the third sub pixel is a blue sub pixel, and the remain-
ing two sub pixels are a red sub pixel and a green sub pixel.

16. The pixel structure of claim 1, wherein distances from
the first sub pixel in an even row to two adjacent first sub
pixels in an odd row adjacent to the even row are the same.

17. A metal mask for making sub pixels in a pixel structure
of OLED display, comprising a substrate comprising a plu-
rality of openings arranged in turn in rows and columns
configured to form the sub pixel, wherein the openings in an
even row and the openings in an odd row are arranged in
dislocation in a horizontal direction.

18. The metal mask of claim 17, wherein, distances from an
opening in an even row to two adjacent openings in an odd
row adjacent to the even row are the same.

19. An OLED display, wherein the display comprises the
pixel structure of claim 1.

I I T T
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