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57 ABSTRACT

The invention provides a pixel structure and a display

method thereof and a display device including the pixel

structure The pixel structure comprises first pixel units and

second pixel units which are sequentially arranged in stag

gered positions wherein the first pixel unit comprises a first

sub pixel and a second subpixel arranged in an oblique line

and the second pixel unit comprises a third sub pixel and a

fourth sub pixel arranged in an oblique line and wherein the

first sub pixel and the third sub pixel have different basic

colors and the second sub pixel and the fourth sub pixel
have the same basic color
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PIXEL STRUCTURE AND DISPLAY
METHOD THEREOF AND DISPLAY DEVICE

This is a National Phase Application filed under 35 USC
371 as a national stage of PCTCN2015071097 filed Jan 5

20 2015 an application claiming the benefit of Chinese

Application No 2014105217240 filed Sep 30 2014 the

content of each of which is hereby incorporated by reference

in its entirety

FIELD OF THE INVENTION

The present invention belongs to the technical field of

display and specifically relates to a pixel structure and a

display method thereof and a display device

13ACKGROUND OF THE INVENTION

10

15

In the flat panel display devices of the related arts the

color display screen displays an image by means of pixel 20

units In general a pixel unit includes sub pixels with three

different colors of red R green G and blue B and the

color and brightness displayed in a pixel point wherein each

pixel point corresponds to one pixel unit are controlled by

means of controlling magnitudes of components of three 25

RGB sub pixels in corresponding pixel unit

FIGS 1A to 1C are structural schematic diagrams of

arrangements of the RGB sub pixels in a pixel unit in the

related art including the following three types of arrange
ment bar shape arrangement see FIG 1A delta arrange 30

ment see FIG 113 and mosaic arrangement see FIG IC
In FIG 1A the RGB sub pixels are arranged in rows

sequentially and the same type of RGB sub pixels are

arranged in a column respectively Since there is only one

color in the direction of column in such an arrangement the 35

color nonuniformity and the error of color edge are readily

to occur affecting the display effect In the arrangements of

FIG 113 and FIG 1C the color nonuniformity in some

directions also occurs and the resolution therein is not high
In practice the resolution of a display device can be 40

improved by increasing Pixels Per Inch PPI of the display

device In order to increase PPI it is needed to reduce the

area of each pixel as much as possible and to reduce the

distance between pixels Correspondingly since each pixel

consists of sub pixels the number of needed sub pixels is 45

large when a display device requires a large amount of pixels

to achieve the display with high resolution However the

improvement to the process will reach the limits with

consistent refinement of the process
Above all the following technical problems usually occur so

in the display devices of the related art

1 The actual display resolution of a display device is the

same as the physical resolution thereof To obtain higher

display resolution it is needed to improve the physical

resolution of the display device by increasing the number of

sub pixels As described above it is diflicult to further

increase the resolution when the number of sub pixels

increases up to a certain amount due to the limit of the

improvement to the process

2 The fact that the number of subpixels in a display 60

device is large results in large number of data lines and thus

increases the power consumption of the display device and

reduces the aperture ratio of the display device Generally

the aperture ratio in the art refers to the ratio of the area of

light emitting region in the pixel region and the area of the 65

repeatable pixel unit in the display region The larger the

aperture ratio is the lower the required brightness of each

55

2

pixel light emitting region is and the lower the current

density of the brightness of the light emitting region is so as

to achieve the same display brightness When the resolution

is high it is hard to ensure the aperture ratio of subpixel

which may influence on the characteristics of the products

such as lifetime brightness and the like consequently

3 The number of sub pixels in the display device is large

and the area of each sub pixel is small which thus causes the

manufacture process of the display device to have great

difficulties and high cost Take the organic light emission

display referred to as OLED for example in the related art

of manufacturing top emitting active matrix organic light

emission diode AMOLED since the fine metal mask

referred to as FMM usually has limitation to the minimum

opening when used for evaporating the pixels arranged in

parallel the sub pixels with different colors have limitations

to the distance between the openings Thereby the manu
facture process of the display device is inevitably limited to

the area of openings of the fine metal mask and the precision

of evaporation process which causes the difficulty in imple

menting the display device with high resolution

It can be seen that how to implement the manufacture

process for high resolution pixels to increase the aperture

ratio of sub pixels to obtain good brightness level and to

extend the lifetime in the meantime was always the urgent

technical problems to be solved in the art

SUMMARY OF THE INVENTION

In view of the above defects in the related art an object

of the present invention is to provide a pixel structure and a

display method thereof and a display device the pixel

structure capable of increasing the aperture ratios of sub

pixels while achieving high resolution which not only

simplifies the manufacture process obtains good brightness

level and extends the lifetime of product but also prevents

the error of color edge and the color nonuniformity by

setting the weighted value of the missing basic color of the

pixel structure in the display process hence achieving better

display effect

The technical solution used to solve the technical problem
in the present invention is the pixel structure comprising first

pixel units and second pixel units which are sequentially

arranged in staggered positions wherein the first pixel unit

comprises a first subpixel and a second sub pixel arranged

in an oblique line and the second pixel unit comprises a

third subpixel and a fourth sub pixel arranged in an oblique

line and wherein the first subpixel and the third sub pixel

have different basic colors and the second sub pixel and the

fourth sub pixel have the same basic color

Optionally the first pixel units and the second pixel units

are alternately arranged in a row direction and a column

direction and both the first pixel units in two adjacent rows

and the second pixel units in two adjacent rows are arranged

to stagger one pixel unit distance in the row direction and

both the first pixel units in two adjacent columns and the

second pixel units in two adjacent columns are arranged to

stagger one pixel unit distance in the column direction

Optionally the first subpixel and the second sub pixel in

the first pixel unit are disposed in adjacent two rows and

adjacent two columns of sub pixels and the third sub pixel

and the fourth sub pixel in the second pixel unit are disposed

in adjacent two rows and adjacent two columns of sub

pixels so that the first sub pixels and the third subpixels are

arranged alternately in turn in the row or column direction

COMPL1351Contentions0003119
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respectively and the second sub pixels and the fourth sub

pixels are arranged alternately in turn in the row or column

direction respectively

Optionally the first sub pixels and the third sub pixels are

alternately disposed in odd rows and odd columns and the

second sub pixels and the fourth sub pixels are alternately

disposed in even rows and even columns or

the first sub pixels and the third sub pixels are alternately

disposed in odd rows and even columns and the second

sub pixels and the fourth sub pixels are alternately disposed

in even rows and odd columns or
the first sub pixels and the third sub pixels are alternately

disposed in even rows and odd columns and the second

sub pixels and the fourth sub pixels are alternately disposed

in odd rows and even columns or
the first sub pixels and the third sub pixels are alternately

disposed in even rows and even columns and the second

sub pixels and the fourth sub pixels are alternately disposed

in odd rows and odd columns

Optionally centers of the first sub pixels and the third

sub pixels located in the same row or column are in the same

line and centers of the second subpixels and the fourth

sub pixels located in the same row or column are in the same

line

Optionally the first sub pixels the second sub pixels the

third sub pixels and the fourth sub pixels are arranged

uniformly

Optionally in the same column the center of the first

sub pixel is located in the perpendicular bisector of a line

connecting the centers of two third subpixels adjacent to the

first sub pixel and

in the same row the center of the first subpixel is located

in the perpendicular bisector of a line connecting the centers

of two third subpixels adjacent to the first sub pixel

Optionally in the same column the center of the third

sub pixel is located in the perpendicular bisector of a line

connecting the centers of two first sub pixels adjacent to the

third sub pixel and

in the same row the center of the third sub pixel is located

in the perpendicular bisector of a line connecting the centers

of two first sub pixels adjacent to the third sub pixel

Optionally the second subpixel or the fourth sub pixel is

located in a direction of an oblique angle of 45 degree with

respect to the first subpixel or the third sub pixel

Optionally area of the second sub pixel is the same as that

of the fourth sub pixel and area of the first subpixel is the

same as that of the third sub pixel and greater than that of the

second sub pixel or area of the second sub pixel is the same

as that of the fourth subpixel area of the third subpixel is

greater than that of the first sub pixel and area of the first

sub pixel is greater than that of the second sub pixel

Optionally distance between the first sub pixel and the

second sub pixel adjacent to each other is equal to distance

between the third sub pixel and the fourth sub pixel adjacent

to each other and distance between the first sub pixel and

the third sub pixel adjacent to each other is less than distance

between the second subpixel and the fourth sub pixel

adjacent to each other

Optionally the basic colors include red green and blue
the basic color of the first subpixel is red the basic color of

the third sub pixel is blue and the basic colors of the second

and the fourth sub pixels are green

Optionally each of the shapes of the first sub pixel the

second sub pixel the third sub pixel and the fourth sub

pixel is an axial symmetric pattern with a symmetry axis

extending in the direction in parallel to the row or column

direction

4

Optionally the shapes of the first sub pixel the second

sub pixel the third sub pixel and the fourth subpixel are

any one of round shape triangular shape quadrangular

shape pentagonal shape hexagonal shape or octagonal

5 shape or a combination thereof

Optionally the first subpixel and the third sub pixel have

quadrilateral or octagonal shape and the shapes of the first

sub pixel and the third sub pixel are the same and the

second sub pixel and the fourth sub pixel have quadrilateral

to or octagonal shape and the shapes of the first sub pixel and

the third sub pixel are the same
Optionally the first subpixel and the second sub pixel in

the first pixel unit are connected to one data line respec

tively and the third sub pixel and fourth sub pixel in the

is second pixel unit are connected to one data line respectively

the data lines being used to receive the pixel display infor

mation

A display method of the pixel structure according to the

above description wherein the first pixel unit additionally

20 uses at least one of the third sub pixels from adjacent second

pixel units to display and the second pixel unit additionally

uses at least one of the first sub pixels from adjacent first

pixel units to display so that both of the first pixel unit and

the second pixel unit are capable of displaying the pixel

25 display information for sub pixels of three basic colors

Optionally the display method comprises the following

steps

Step Si from the data source of pixel display informa

tion obtaining theoretical brightness values of colors cor

30 responding to the basic colors of the first sub pixel and the

second sub pixel in the first pixel unit and obtaining theo

retical brightness values of colors corresponding to the basic

colors of the third subpixel and the fourth sub pixel in the

second pixel unit

35 Step S2 obtaining actual brightness values of the first

sub pixel the second sub pixel the third sub pixel and the

fourth sub pixel by calculation and

Step S3 inputting the actual brightness values into the

first sub pixel the second sub pixel the third subpixel and

40 the fourth sub pixel to implement the image display

Optionally in Step S2 the actual brightness values of the

second sub pixel and the fourth sub pixel are set to the

theoretical brightness values of colors corresponding to their

basic colors

45 the actual brightness value of the first sub pixel is set to

a weighted sum of the theoretical brightness value of the

basic color corresponding to the first sub pixel needed in the

first pixel unit and the theoretical brightness value of the

basic color corresponding to the first sub pixel needed in at

50 least one of its adjacent second pixel units and

the actual brightness value of the third sub pixel is set to

a weighted sum of the theoretical brightness value of the

basic color corresponding to the third subpixel needed in

the second pixel unit and the theoretical brightness value of

55 the basic color corresponding to the third sub pixel needed

in at least one of its adjacent first pixel units

Optionally the first pixel unit additionally uses N third

sub pixels from its adjacent second pixel units to display

and the second pixel unit additionally uses N first subpixels

60 from its adjacent first pixel units to display correspondingly
in Step S2 both of the weighted values of the theoretical

brightness values of the first and the third sub pixels are IN
wherein

Optionally the first pixel unit additionally uses one third

65 sub pixel from its adjacent second pixel unit to display and

the second pixel unit additionally uses one first sub pixel in

one adjacent first pixel unit to display correspondingly in

COMPL1351Contentions0003120
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Step S2 both of the weighted values of the theoretical

brightness values of the first sub pixel and the third sub

pixel are 12

A display device comprises the above described pixel

structure

Optionally the display device is an organic light emission

diode display device or liquid crystal display device

The advantageous effects of the present invention are in

that the pixel structure and the display method thereof

provided in the present invention increases the aperture

ratios of sub pixels by improving the pixel arrangement and

increases the brightness of pixel structure and the pixel

resolution correspondingly in the meantime a display

method with respect to the above pixel structure is designed
which is capable of implementing normal image display and

preventing the error of color edge and the color nonunifor

mity due to the pixel arrangements in the related art thereby

improving the display effect of display devices and solving

the problems that the resolution of a display device espe

cially of an organic light emission display device is hard to

improve due to the process issue in the related art

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1A is a structural schematic diagram of a barshape

arrangement of RGB sub pixels in the related art

FIG 113 is a structural schematic diagram of a delta

arrangement of RGB sub pixels in the related art

FIG 1C is a structural schematic diagram of the mosaic

arrangement of RGB sub pixels in the related art

FIG 2A is a structural schematic diagram of one of

arrangements of pixel units in the pixel structure according

to a first embodiment of the present invention

FIG 2B is a structural schematic diagram of another one

of arrangements of pixel units in the pixel structure accord

ing to the first embodiment of the present invention

FIG 3 is a structural schematic diagram of a relationship

between positions of the sub pixels in the pixel units of FIG
2A

FIG 4A is a structural schematic diagram of a mask
shared in the formation of first sub pixel and third sub pixel

FIG 4B is a structural schematic diagram of a mask
shared in the formation of second sub pixel and fourth

sub pixel and

FIG 5 is a diagram of implementing the display of three

primary colors of RGB by a first pixel unit and a second

pixel unit of the pixel structure in the second embodiment by

means of adjacent subpixels of missing basic colors

In the reference numerals

1first pixel unit 11first subpixel 12 second sub

pixel

2second pixel unit 21third sub pixel 22fourth
sub pixel

DETAILED DESCRIPTION OF THE
EMBODIMENTS

5

10

15

20

25

31

35

40

45

50

55

To make those skilled in the art better understand the

technical solutions of the present invention a pixel structure

and a display method thereof and a display device compris 60

ing the pixel structure of the present invention will be further

described in detail below in conjunction with the accompa
nying drawings and detailed description of the embodi
ments

The technical concept of the present invention is forming 65

a plurality of colors by using the mixture of three primary
colors of red green and blue so as to implement the image

6

display and disposing the three primary colors of red green

and blue which are disposed in the same pixel unit in the

related art separately into adjacent two pixel units by using

the characteristics that the sensitivity of human eyes to

different colors varies and adjusting the arrangement of

pixel units such that the pixel unit in the pixel structure can

implement the display of three primary colors of RGB by

additionally using the missing basic colors of its own from

adjacent pixel units therefore implementing the image dis

play with different colors and obtaining good color unifor

mity
A pixel structure includes first pixel units and second

pixel units arranged alternately in turn wherein the first

pixel unit comprises a first sub pixel and a second sub pixel

arranged in an oblique line and the second pixel unit

comprises a third sub pixel and a fourth sub pixel arranged

in an oblique line and the first and the third subpixels have

different basic colors and the second and the fourth sub

pixels have the same basic color

Such pixel structure is capable of increasing the aperture

ratio of sub pixels while achieving high resolution which

not only simplifies the manufacture process obtains good

brightness level and extends the lifetime of the product but

also prevents the error of color edge and the color nonuni

formity by setting the weighted value of the missing basic

color of the pixel structure in the display process hence

achieving better display effect

First Embodiment

As shown in FIGS 2A and 2B this embodiment provides

a pixel structure including first pixel units 1 and second

pixel units 2 which are arranged alternately in turn wherein

the first pixel unit 1 comprises a first subpixel 11 and a

second sub pixel 12 arranged in an oblique line and the

second pixel unit 2 comprises a third subpixel 21 and a

fourth sub pixel 22 arranged in an oblique line and the first

sub pixel 11 and the third subpixel 21 have different basic

colors and the second subpixel 12 and the fourth sub pixel
22 have the same basic color

In this embodiment the basic color of the first sub pixel

11 is red the basic color of the third subpixel 21 is blue and

the basic color of the second subpixel 12 and the fourth

sub pixel 22 is green The basic color refers to color owned

by the sub pixel structure and capable of implementing the

color display For example with respect to the pixel struc

ture in the organic light emitting display device the basic

color refers to the color of the light emitting layer in the

organic light emitting diode that is the color corresponding

to the light emitted from the light emitting layer under

normal voltage with respect to the pixel structure in the

liquid crystal display device the basic color refers to color

of a color filter referred to as CF in a color filter substrate

that is the color corresponding to the light of the backlight

source which is filtered by the color filter substrate Gener

ally the basic colors include red green and blue In this

embodiment the basic color of sub pixel may be selected

any one from the three primary colors of red green and blue

The alternating arrangements of the first and the second

pixel units are shown in FIGS 2A and 2B in which the

directions of the oblique arrangements of the sub pixels in

the first pixel unit 1 and the second pixel unit 2 adjacent to

each other in each column may parallel to each other as
shown in FIG 2A or may cross each other and even may
be perpendicular to each other as shown in FIG 2B

In above described pixel structure the first pixel units 1

and the second pixel units 2 are alternately arranged in the

COMPL1351Contentions0003121
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row and column directions Specifically the first pixel units

1 and the second pixel units 2 are alternately arranged in the

row and column directions Among the pixel units in adja

cent rows the first pixel unit 1 and the second pixel unit 2

are arranged to stagger one pixel unit distance in the row

direction Among the pixel units in adjacent columns the

first pixel unit 1 and the second pixel unit 2 are arranged to

stagger one pixel unit distance in the column direction The

pixel unit include the first pixel unit 1 or the second pixel

unit 2
Based on the above described structure with alternating

arrangement the first pixel units 1 and the second pixel units

2 are arranged in a different order in adjacent rows of pixel

units as well as in adjacent columns of pixel units As shown

in FIGS 2A and 2B each pixel unit is illustrated in the

dash line frame Among two adjacent rows of the pixel

units if the first pixel units 1 and the second pixel units 2 in

one row are arranged ill the order of the first pixel unit 1 the

second pixel unit 2 the first pixel unit 1 the second pixel

unit 2 the first pixel units 1 and the second pixel units

2 in the other row are arranged in the order of the second

pixel unit 2 the first pixel unit 1 the second pixel unit 2 the

first pixel unit 1 Among two adjacent columns of the

pixel units if the first pixel units 1 and the second pixel units

2 in one column are arranged in the order of the first pixel

unit 1 the second pixel unit 2 the first pixel unit 1 the

second pixel unit 2 the first pixel units 1 and the second

pixel units 2 in the other column are arranged in the order of

the second pixel unit 2 the first pixel unit 1 the second pixel

unit 2 the first pixel unit 1

With respect to the order of arranging the sub pixels in

each pixel unit as shown in FIGS 2A and 2B the first

sub pixel 11 and the second sub pixel 12 in the first pixel

unit 1 are disposed in adjacent two rows of sub pixels and

adjacent two columns of sub pixels respectively and the

third sub pixel 21 and the fourth sub pixel 22 in the second

pixel unit 2 are disposed in adjacent two rows of subpixels
and adjacent two columns of sub pixels respectively so that

the first sub pixels H and the third subpixels 21 are

arranged alternately in turn in the row or column direction

respectively and the second sub pixels 12 and the fourth

sub pixels 22 are arranged alternately in turn in the row or

column direction respectively that is the second sub pixels

12 and the fourth sub pixels 22 are arranged in the same row

or column
In specific arrangement if the first sub pixels 11 and the

third sub pixels 21 are alternately disposed in odd rows or

even rows the second sub pixels 12 and the fourth sub

pixels 22 are alternately disposed in even rows or odd rows

accordingly Likewise if the first subpixels 11 and the third

sub pixels 21 are alternately disposed in odd columns or

even columns the second sub pixels 12 and the fourth

sub pixels 22 are alternately disposed in even coltunns or

odd columns accordingly The following arrangement struc

tures are included specifically the first sub pixels 11 and the

third sub pixels 21 are alternately disposed in odd rows and

odd columns and the second sub pixels 12 and the fourth

sub pixels 22 are alternately disposed in even rows and even

columns or the first sub pixels 11 and the third sub pixels
21 are alternately disposed in odd rows and even columns
and the second subpixels 12 and the fourth subpixels 22 are

alternately disposed in even rows and odd columns or the

first sub pixels 11 and the third subpixels 21 are alternately

disposed in even rows and odd columns and the second

sub pixels 12 and the fourth sub pixels 22 are alternately

disposed in odd rows and even columns or the first sub

pixels 11 and the third sub pixels 21 are alternately disposed

8

in even rows and even columns and the second subpixels

12 and the fourth subpixels 22 are alternately disposed in

odd rows and odd columns It should be noted that in the

case that the first subpixels 11 and the third sub pixels 21

5 are alternately disposed in odd rows and even columns and

the second sub pixels 12 and the fourth sub pixels 22 are

alternately disposed ill even rows and odd columns or the

first sub pixels 11 and the third sub pixels 21 are alternately

disposed in even rows and odd columns and the second

to sub pixels 12 and the fourth sub pixels 22 are alternately

disposed in odd rows and even columns since one single

row or column of sub pixels may occur at the edge each of

such subpixels may be combined with adjacent a first pixel

unit 1 or a second pixel unit 2 to form a pixel unit comprising

is three sub pixels for display or may display by additionally

using two sub pixels from adjacent first pixel unit 1 or

second pixel unit 2 which can implement excellent display

effect by using the edge processing algorithms which is not

limited herein

zo As shown in FIGS 2A and 2B among two adjacent rows

of sub pixels the first sub pixels 11 and the third subpixels
21 are alternately disposed in one row and the second

sub pixels 12 and the fourth sub pixels 22 are alternately

disposed in the other row Correspondingly among two

25 adjacent columns of sub pixels the first sub pixels 11 and

the third sub pixels 21 are alternately disposed in one

column and the second sub pixels 12 and the fourth sub

pixels 22 are alternately disposed in the other column In

practice it is flexible to dispose the sub pixels depending on

30 the aspect ratio of the display panel and the actual length and

width thereof

Take the pixel structure in FIG 2A for example as

illustrated with the dash lines in FIG 3 wherein the first

sub pixels 11 the second sub pixels 12 the third subpixels
35 21 and the fourth sub pixels 22 all are the same as those in

FIG 2A and not marked in detail herein centers of the first

sub pixels 11 and the third sub pixels 21 located in the same

row or column are in the same line and centers of the second

sub pixels 12 and the fourth sub pixels 22 located in the

40 same row or column are in the same line so as to simplify

the manufacture process of the pixel structure

The first subpixels 11 the second sub pixels 12 the third

sub pixels 21 and the fourth sub pixels 22 are arranged

uniformly to ensure the uniformity of the display effect The

45 sub pixels with respective colors of red green and blue in

the entire display panel can be distributed uniformly based

On such disposition and thus the image display with higher

quality can be implemented

Correspondingly as shown in FIG 3 in the same column
so the center of the first sub pixel 11 is located in the perpen

dicular bisector of a line connecting the centers of two third

sub pixels 21 adjacent to the first sub pixel 11 meanwhile

in the same row the center of the first sub pixel 11 is located

in the perpendicular bisector of the line connecting the

55 centers of two third subpixels 21 adjacent to the first

sub pixel 11 Likewise in the same column the center of the

third subpixel 21 is located in the perpendicular bisector of

a line connecting the centers of two first sub pixels 11

adjacent to the third sub pixel 21 meanwhile in the same

60 row the center of the third sub pixel 21 is located in the

perpendicular bisector of a line cormecting the centers of

two first sub pixels 11 adjacent to the third subpixel 21
In addition as shown in FIG 3 the second sub pixel 12

or the fourth sub pixel 22 is located in a direction of an

65 oblique angle of 45 degree with respect to the first sub pixel
11 or the third sub pixel 21 That is in two adjacent pixel

units the second sub pixel 12 are located in the direction of

COMPL1351Contentions0003122
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an oblique angle of 45 degree with respect to the first

sub pixel 11 or the third sub pixel 21 respectively for

example the upper left direction of 45 degree the upper

right direction of 45 degree the bottom left direction of 45

degree or the bottom right direction of 45 degree FIG 2A

shows the case that the second subpixel 12 is located in the

bottom right direction of 45 degree with respect the first

sub pixel 11

In this embodiment the first subpixel 11 is a red sub

pixel the second subpixel 12 is a green sub pixel the third

sub pixel 21 is a blue subpixel and the fourth sub pixel 22

is a green sub pixel With respect to setting areas of respec

tive sub pixels one preferable method is that the area of the

second subpixel 12 is the same as that of the fourth

sub pixel 22 and the area of the first sub pixel 11 is the same

as that of the third subpixel 21 and greater than that of the

second sub pixel 12 In this embodiment since the human

eyes are more sensitive to green the areas of the second

sub pixel 12 and the fourth sub pixel 22 may be set to

smaller than those of the first subpixel 11 and the third

sub pixel 21
Another preferable method is that the area of the third

sub pixel 21 is greater than that of the first subpixel 11 and

the area of the first subpixel 11 is greater than that of the

second sub pixel 12 Particularly with respect to the display

devices of organic light emitting diodes since materials

emitting blue light generally have the lowest luminous

efficiency and the shortest lifetime compared with those

emitting red and green light the area of blue subpixel may
be greater than that of red subpixel and green sub pixel

Furthermore materials emitting green light have the highest

luminous efficiency so that the area of green sub pixel may
be minimal

In this embodiment the pixel structure may be of RGBG
or GRGB or BRGR which thus makes the color of the

image displayed on the display panel more vivid

In this embodiment distance between the first sub pixel
H and the second subpixel 12 adjacent to each other is

equal to distance between the third sub pixel 21 and the

fourth sub pixel 22 adjacent to each other and distance

between the first sub pixel 11 and the third sub pixel 21

adjacent to each other is less than distance between the

second sub pixel 12 and the fourth sub pixel 22 adjacent to

each other

As shown in FIG 3 in the case that the distance between

two adjacent subpixels is defined as the length of a line

connecting two closest points of the sub pixels the distance

dl between the first sub pixel 11 and the second sub pixel 12

is equal to the distance d2 between the third sub pixel 21 and

the fourth subpixel 22 Further for the subpixels which are

located on the edge of the display screen and not capable of

constituting complete pixel units for example for three

sub pixels just having three primary colors the distance d7

between the first sub pixel 11 and the third subpixel 21 may
also be equal to the distance dl between the first sub pixel

11 and the second sub pixel 12 to simplify the manufacture

process of the pixel structure

In addition the distance d3 between two adjacent second

sub pixels 12 is equal to the distance d4 between two

adjacent fourth sub pixels 22 and less than the distance d5

between two adjacent first sub pixels 11 and the distance d6

between two adjacent third subpixels 21 and the distance

d7 between the first subpixel 11 and the third sub pixel 21

adjacent to each other is less than the distance d8 between

the second subpixel 12 and the fourth sub pixel 22 adjacent

to each other

10

It should be understood that the distance between sub

pixels may he flexibly set as desired to ensure the precision

of the display screen formed by a plurality of sub pixels

In this embodiment the shapes of the first subpixel 11

5 the second sub pixel 12 the third sub pixel 21 and the fourth

sub pixel 22 are axialsymmetric patterns with symmetry
axis extending in the direction in parallel to the row or

column direction respectively which thus makes each pixel

unit in the pixel structure to be formed as a structure

to arranged along the symmetry axis of the pattern of sub

pixels For example in the case of forming the pixel

structure with a fine metal mask FMM the FMM is gener

ally stretched towards the row or column direction during

the process Since the symmetry axis of the pixel pattern is

is arranged in the row or column direction no transformation

of the sub pixel patterns due to the stretching process of

FMM occurs which thus ensures correct positions of the

sub pixels in the pixel structure

Specifically the shapes of the first sub pixel 11 the

20 second sub pixel 12 the third sub pixel 21 and the fourth

sub pixel 22 may be any one of round shape triangular

shape quadrangular shape pentagonal shape hexagonal

shape or octagonal shape or combination thereof For

example The first subpixel 11 the second subpixel 12 the

25 third sub pixel 21 and the fourth sub pixel 22 may all have

quadrangular shape or octagonal shape or the first sub pixel

11 and the third sub pixel 21 may have octagonal shape and

the second sub pixel 12 and the fourth sub pixel 22 may
have quadrangular shape and the like which may be

31 selected according to the requirement of actual design As a

particular example the above subpixels all have diamond

shape or square shape and the diagonal thereof may be

selected as the symmetry axis of the sub pixel patterns

along which the first sub pixel 11 the second sub pixel 12
35 the third sub pixel 21 and the fourth sub pixel 22 are

arranged

In practice it may be flexible to dispose the subpixels

depending on the application occasion of display panel or

the display effect required by customers For example the

40 respective sub pixels may be designed to quadrangular

shape as shown in FIG 2A or 2B and with the consideration

of wiring of the panel and the manufacture process of the

mask the respective subpixels may be designed to octago

nal shape for example which is formed by cutting four

45 corners of the quadrangular shaped subpixel in FIG 2A or

213 The respective sub pixels may also be designed to other

shape such as hexagonal shape round shape triangular

shape pentagonal shape and the like without doubt

Optionally the first sub pixel 11 and the third sub pixel 21

so have quadrilateral or octagonal shape and the shapes of the

first sub pixel 11 and the third sub pixel 21 are the same and

the second sub pixel 12 and the fourth sub pixel 22 have

quadrilateral or octagonal shape and the shapes of the

second subpixel 12 and the fourth sub pixel 22 are the

55 same so as to facilitate the manufacture of the masks
On the basis of the above the first pixel unit 1 and the

second pixel unit 2 include an organic light emitting diode

display device or a liquid crystal display device that is the

pixel structure of this embodiment is suitable not only for the

60 organic light emitting diode display devices but also for the

LCD display devices and may also be suitable for other

devices having a pixel structure such as a digital camera a

plasma display device and the like

The first sub pixel 11 the second sub pixel 12 the third

65 sub pixel 21 and the fourth subpixel 22 are formed by using

patterning process For the above described structure in

which the areas of the first sub pixel 11 and the third
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sub pixel 21 are the same and are greater than that of the

second sub pixel 12 the first sub pixel 11 and the third

sub pixel 21 are formed by using the same mask through two

patterning processes and the second sub pixel 12 and the

fourth sub pixel 22 are formed by using the same mask

through a single patterning process When the area of the

first sub pixel 11 is set to the same as that of the third

sub pixel 21 the same mask may be shared by the manu
facture of red subpixels and that of blue sub pixels Thus it

is only needed to move the mask by a distance between two

adjacent sub pixels in the row or column in the row or

column direction

Here the patterning process may include a photolithog

raphy process only or may include the photolithography

process and a etching process and may also include other

processes for forming a predetermined pattern such as

printing inkjet and the like The photolithography process

refers to a process for fonning patterns using photoresist

mask exposure machine and the like including film forma
tion process exposure process development process and the

like Corresponding patterning process may be selected

depending on the structure formed in the present invention

At this time the opening width of the mask used for the

green subpixels is increased as compared to that of the

FMM used in the conventional barshape arrangement

When manufacturing the organic light emitting diode dis

play devices since the orientation of the distance between

pixels is transferred from the row or column direction to the

diagonal direction the distance between sub pixels is

increased which is beneficial to the mask process As shown

in FIG 4A the pattern region is set to the opening regions

of the mask for manufacturing red sub pixels the opening

width of the opening region is much larger than that of the

FMM used in the conventional bar shape arrangement As

shown in FIG 413 the pattern region is set to the opening

regions of the mask for manufacturing green sub pixels the

opening width of the opening region is much larger than that

of the FMM used in the conventional barshape arrange
ment It should be understood that the crisscross lateral and

vertical lines disposed in FIGS 4A and 4B are for the ease

of observing the location and the width of the opening

regions corresponding to respective sub pixels and are

absent in the actual mask
It can be seen that the opening widths of the mask for red

sub pixels blue sub pixels or green sub pixels are all

increased which thus is favorable for the design of FMM
and the evaporation process for organic layer and makes it

easier to implement high resolution It can also be seen that

compared to the pixel structure of one pixel unit consisting

of three sub pixels in the prior art the pixel structure in the

present embodiment can simplify manufacture process

largely thus the FMM process can be implemented more

easier

Meanwhile in the pixel structure of the present embodi

ment each pixel unit only consists of two subpixels and

each sub pixel is connected to one data line receiving pixel

information the same as that in the related art That is the

first sub pixel 11 and the second sub pixel 12 in the first

pixel unit 1 are connected to two data lines not shown in

FIGS 2A and 2B respectively and the third subpixel 21

and fourth sub pixel 22 in the second pixel unit 2 are

connected to two data lines respectively Therefore in the

case of having the same number of pixel units the data lines

in this embodiment are less than that in the related art so that

the power consumption of the display device is reduced and

5

12

the aperture ratio of the display device is increased which

improves the brightness of the pixel structure in the display

device accordingly

Second Embodiment

This embodiment provides a display method of the pixel

structure in the first embodiment In the pixel structure one

pixel unit consists of two sub pixels and the pixel display

VI ILLI 111111 I CWIU LIIjII rudy dC 1111p111ICIIICII III

with pixel sharing algorithm

In this embodiment the first pixel unit 1 additionally uses

at least one of the third sub pixels 21 from adjacent second

pixel units 2 to display and the second pixel unit 2 addi

tionally uses at least one of the first sub pixels 11 from

adjacent first pixel units 1 to display so that both of the first

pixel unit 1 and the second pixel unit 2 can display the pixel

display infonnation for sub pixels of three basic colors

20
In the display the first pixel unit 1 having a red sub pixel

and a green sub pixel additionally uses the blue sub pixel in

an adjacent second pixel unit 2 to implement the display of

three primary colors of RGB Similarly the second pixel unit

2 having a blue sub pixel and
it green

sub pixel additionally

25 uses the red sub pixel in an adjacent first pixel unit 1 to

implement the display of three primary colors of RGB The

detailed principle of additionally using is that as shown in

FIG 5 each pixel unit may additionally uses the sub pixel
of its missing color from its adjacent pixel unit on its either

31 side for example additionally uses the sub pixel from its

adjacent pixel unit on its right side or left side or addition

ally uses the subpixel from its adjacent pixel unit on its

upper side or bottom side and a plurality of subpixels may
be additionally used and only one sub pixel may also be

35 additionally used both of which are not limited herein

In the process of image display a data source of pixel

display infonnation is provided first to input pixel data

including RGI3 color information into each of the first pixel

units 1 and the second pixel units 2 the display method of

40 the pixel structure comprising the following steps

Step SI obtaining the theoretical brightness values of

colors corresponding to the basic colors of the first sub pixel

11 and the second sub pixel 12 in the first pixel unit 1 from

the data source of pixel display information and obtaining

45 the theoretical brightness values of colors corresponding to

the basic colors of the third sub pixel 21 and the fourth

sub pixel 22 in the second pixel unit 2
In this step according to operation principle of the display

panel driving chip the pixel data is colorseparated ampli

50 fled and corrected to obtain three primary colors and then is

matrix transformed to obtain a brightness signal which is

the theoretical brightness values of colors corresponding to

three primary colors The process of this part may use any

processing method of brightness separation in the related art

55 thus not described in detail herein

Step S2 obtaining the actual brightness values of the first

sub pixel 11 the second sub pixel 12 the third sub pixel 21

and the fourth sub pixel 22 by calculation

In brief take the calculation of the brightness value of red

60 sub pixel for example the actual brightness value of the first

sub pixel 11 in the first pixel unit 1 is obtained by weighting

the theoretical brightness value of red color needed to be

displayed in the pixel unit and the theoretical brightness

value of red color needed to be displayed in at least one of

65 the second pixel units 2 in its adjacent rows or columns The

calculation method of the actual brightness value of the third

sub pixel 21 in the second pixel unit 2 is similar

5
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Specifically in this step the actual brightness values of

the second sub pixel 12 and the fourth subpixel 22 are set

to the theoretical brightness values of colors corresponding

to their basic colors

The actual brightness value of the first sub pixel 11 is set

to a weighted sum of the theoretical brightness value of the

basic color corresponding to the first sub pixel 11 needed in

the first pixel unit 1 and that of the basic color corresponding

to the first subpixel 11 needed in at least one of its adjacent

second pixel units 2
The actual brightness value of the third sub pixel 21 is set

to a weighted sum of the theoretical brightness value of the

basic color corresponding to the third sub pixel 21 needed in

the second pixel unit 2 and that of the basic color corre

sponding to the third sub pixel 21 needed in at least one of

its adjacent first pixel units 1
For example the first pixel unit I additionally uses the

third subpixels 21 in its N adjacent second pixel units 2 to

display the subpixel of the basic color missing in the said

first pixel unit 1 and the second pixel unit 2 additionally

uses the first sub pixels 11 in its N adjacent first pixel units

1 to display the sub pixel of the basic color missing in the

said second pixel unit 2 thereby implementing the display

of three primary colors of RGB Correspondingly in this

step both of the weighted values of the theoretical bright

ness values of the first sub pixel 11 and the third sub pixel

21 are IN wherein It should be understood that the

weighted value may be adjusted properly according to the

overall picture effect of image corresponding to the pixel

data to obtain appropriate weighted sums
One preferable simple method is that the first pixel unit 1

additionally uses the third sub pixel 21 in one adjacent

second pixel unit 2 to display and the second pixel unit 2

additionally uses the first subpixel 11 in one adjacent first

pixel unit 1 to display Correspondingly in this step both of

the weighted values of the theoretical brightness values of

the first sub pixel 11 and the third sub pixel 21 are 12

In this embodiment the final actual brightness value of

the actual subpixel is the sum of the products by multiply

ing the theoretical brightness value of the basic color of the

actual sub pixel in pixel unit in which the actual sub pixel

is located and the theoretical brightness values of the

sub pixels additionally used by the actual sub pixel having
the same basic color in its adjacent pixel units by their

weighted values respectively For example when one pixel

unit additionally uses two adjacent pixel units the above

relationship between the weighted value and the weighted

sum is H=AxiBy+Cz wherein A B and C are weighted
values of the subpixels having the same basic color in

above described three pixel units respectively and the

weighted values satisfy the following relationship A+I3+

CI wherein 11 is the actual brightness value of the sub

pixel having the basic color ie the weighted sum
Take the case that each pixel unit may additionally use the

sub pixel having its missing basic color in the adjacent pixel

unit on its right side for example since each red sub pixel

and each blue subpixel are used in the display of two pixel

units the input data signal of the sub pixels are the weighted

sum of two subpixel signals for example for a blue

sub pixel its input signal is the suns of the signal of the blue

sub pixel in its own pixel unit and the signal of the blue

sub pixel needed for normal display in an adjacent second

pixel unit 2 both of which may take the half portion

respectively for example

Step S3 inputting the actual brightness values into the

first sub pixel 11 the second sub pixel 12 the third sub

14

pixel 21 and the fourth sub pixel 22 to implement the display

of three primary colors of RGB thereby implementing the

image display

In this step the actual brightness values of the respective

5 sub pixels obtained in the step S2 are input into the first

sub pixel 11 the second sub pixel 12 the third sub pixel 21

and the fourth sub pixel 22 to implement the image display

As exemplified in the pixel structure of the first embodi
ment each sub pixel is connected to one data line and in

io this step the actual brightness values of respective sub

pixels obtained in Step S2 are output through the data lines

connected with the first sub pixel 11 the second sub pixel

12 the third sub pixel 21 and the fourth sub pixel 22

respectively It could be understood that on the basis of the

is actual brightness values of respective sub pixels obtained in

Step S2 the theoretical brightness values corresponding to

three basic colors in one pixel unit may be converted into the

actual brightness values corresponding to two sub pixels in

one pixel unit by a process unit or data conversion module

20 and connected to one pixel unit through two data lines and

detailed process of data conversion is omitted herein

This display method of pixel structure implements the

display of three primary colors for the pixel units having two

sub pixels by using the pixel units comprising only two

25 sub pixels and simple pixel sharing algorithm

Third Embodiment

This embodiment provides a display device which uses

30 the pixel structure in the first embodiment and the display

method of pixel structure in the second embodiment

The display device may be any product or component
with the function of display such as liquid crystal panels
electronic paper °LED panels mobile phones tablet corn

35 puters televisions displays notebook computers digital

picture frames navigators and the like

The display device shows high yield since the pixel

structure thereof is significantly beneficial to the evaporation

process for organic layer Furthermore the display device

40 shows good display effect for the reason that the pixel

structure thereof achieves higher brightness and color uni

formity

The pixel structure and the display method thereof

increases the aperture ratio by improving the pixel arrange

45 ment and correspondingly increases the brightness of pixel

structure and the pixel resolution in the meantime a display

method with respect to the above pixel structure is designed

which is capable of implementing normal image display and

preventing the error of color edge and the color nonuni far

50 mity due to the pixel arrangements in the related art thereby

improving the display effect of display devices and solving

the problems that the resolution of display device especially

of organic light emitting display device is hard to improve
due to the process issue in the related art

55 It should be understood that the foregoing implementa
tions are merely exemplary implementations used for

describing the principle of the present invention but the

present invention is not limited thereto Those of ordinary

skill in the art may make various variations and improve

60 ments without departing from the spirit and essence of the

present invention and these variations and improvements

shall fall into the protection scope of the present invention

The invention claimed is

65 1 A pixel structure comprising first pixel units and

second pixel units which are sequentially arranged in stag

gered positions
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wherein the first pixel unit comprises a first sub pixel and

a second sub pixel arranged in an oblique line and the

second pixel unit comprises a third sub pixel and a

fourth sub pixel arranged in an oblique line

wherein the first sub pixel and the third sub pixel have

different basic colors and the second sub pixel and the

fourth sub pixel have the same basic color and

wherein the first pixel unit additionally uses at least one

of the third sub pixels from adjacent second pixel units

to display and the second pixel unit additionally uses

at least one of the first sub pixels from adjacent first

pixel units to display so that both of the first pixel unit

and the second pixel unit are capable of displaying the

pixel display information for sub pixels of three basic

colors

2 The pixel structure according to claim 1 wherein the

first pixel units and the second pixel units are alternately

arranged in a row direction and a column direction and both

the first pixel units in two adjacent rows and the second pixel

units in two adjacent rows are arranged to stagger one pixel

unit distance in the row direction and both the first pixel

units in two adjacent columns and the second pixel units in

Iwo adjacent columns are arranged to stagger one pixel unit

distance in the column direction

3 The pixel structure according to claim 2 wherein the

first sub pixels and the second subpixels in the first pixel

units are disposed in adjacent two rows and adjacent two

columns of subpixels and the third sub pixels and the

fourth sub pixels in the second pixel units are disposed in

adjacent two rows and adjacent two columns of subpixels

so that the first sub pixels and the third sub pixels are

arranged alternately in turn in the row or column direction

respectively and the second sub pixels and the fourth sub

pixels are arranged alternately in turn in the row or column

direction respectively

4 The pixel structure according to claim 3 wherein

the first sub pixels and the third sub pixels are alternately

disposed in odd rows and odd columns and the second

sub pixels and the fourth sub pixels are alternately

disposed in even rows and even columns or

the first sub pixels and the third sub pixels are alternately

disposed in odd rows and even columns and the second

sub pixels and the fourth sub pixels are alternately

disposed in even rows and odd columns or
the first sub pixels and the third sub pixels are alternately

disposed in even rows and odd columns and the second

sub pixels and the fourth sub pixels are alternately

disposed in odd rows and even columns or

the first sub pixels and the third sub pixels are alternately

disposed in even rows and even columns and the

second sub pixels and the fourth sub pixels are alter

nately disposed in odd rows and odd columns

5 The pixel structure according to claim 4 wherein

centers of the first sub pixels and the third sub pixels located

in the same row or column are in the same line and centers

of the second sub pixels and the fourth subpixels located in

the same row or column are in the same line and

wherein the first sub pixels the second sub pixels the

third subpixels and the fourth sub pixels are arranged

unifonnly

6 The pixel structure according to claim 5 wherein

in the same column the center of the first sub pixel is

located in the perpendicular bisector of a line connect

ing the centers of two third sub pixels adjacent to the

first sub pixel

16

in the same row the center of the first subpixel is located

in the perpendicular bisector of a line connecting the

centers of two third sub pixels adjacent to the first

sub pixel

5 in the same column the center of the third sub pixel is

located in the perpendicular bisector of a line connect

ing the centers of two first sub pixels adjacent to the

third sub pixel and

in the same row the center of the third sub pixel is located

to in the perpendicular bisector of a line connecting the

centers of two first sub pixels adjacent to the third

sub pixel

7 The pixel structure according to claim 6 wherein the

second sub pixel or the fourth sub pixel is located in a

is direction of an oblique angle of 45 degree with respect to the

first sub pixel or the third sub pixel
8 The pixel structure according to claim 7 wherein area

of the second sub pixel is the same as that of the fourth

sub pixel and area of the first sub pixel is the same as that

20 of the third sub pixel and greater than that of the second

sub pixel or area of the second sub pixel is the same as that

of the fourth sub pixel area of the third subpixel is greater

than that of the first sub pixel and area of the first sub pixel

is greater than that of the second subpixel

25 9 The pixel structure according to claim 8 wherein

distance between the first sub pixel and the second sub pixel

adjacent to each other is equal to distance between the third

sub pixel and the fourth subpixel adjacent to each other and

distance between the first sub pixel and the third sub pixel

30 adjacent to each other is less than distance between the

second sub pixel and the fourth sub pixel adjacent to each

other

10 The pixel structure according to claim 1 wherein the

basic colors comprise red green and blue the basic color of

35 the first sub pixel is red the basic color of the third sub pixel

is blue and the basic colors of the second and the fourth

sub pixels are green
11 The pixel structure according to claim 1 wherein each

of the shapes of the first sub pixel the second subpixel the

40 third sub pixel and the fourth sub pixel is an axialsymmet
ric pattern with a symmetry axis extending in the direction

in parallel to the row or column direction

12 The pixel structure according to claim 11 wherein the

shapes of the first subpixel the second sub pixel the third

45 sub pixel and the fourth sub pixel are any one of round

shape triangular shape quadrangular shape pentagonal

shape hexagonal shape or octagonal shape or a combination

thereof

13 The pixel structure according to claim 11 wherein the

so first sub pixel and the third subpixel have quadrilateral or

octagonal shape and the shapes of the first subpixel and the

third subpixel are the same and the second sub pixel and

the fourth sub pixel have quadrilateral or octagonal shape
and the shapes of the second sub pixel and the fourth

55 sub pixel are the same
14 The pixel structure according to claim 1 wherein the

first subpixel and the second sub pixel in the first pixel unit

are connected to two data lines respectively and the third

sub pixel and the fourth sub pixel in the second pixel unit

60 are connected to two data lines respectively the data lines

being used to receive the pixel display information

15 A display method of the pixel structure according to

claim 1
16 The display method according to claim 15 compris

65 ing

Step St from the data source of pixel display informa

tion obtaining theoretical brightness values of colors
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corresponding to the basic colors of the first sub pixel
and the second sub pixel in the first pixel unit and

obtaining theoretical brightness values of colors corre

sponding to the basic colors of the third sub pixel and

the fourth sub pixel in the second pixel unit

Step S2 obtaining actual brightness values of the first

sub pixel the second sub pixel the third subpixel and

the fourth sub pixel by calculation and

Step S3 inputting the actual brightness values into the

first sub pixel the second sub pixel the third sub pixel
and the fourth sub pixel to implement the image dis

play
17 The display method according to claim 16 wherein in

Step S2 the actual brightness values of the second sub pixel

and the fourth sub pixel are set to the theoretical brightness

values of colors corresponding to their basic colors
the actual brightness value of the first sub pixel is set to

a weighted sum of the theoretical brightness value of

the basic color corresponding to the first sub pixel

needed in the first pixel unit and the theoretical bright

ness value of the basic color corresponding to the first

sub pixel needed in at least one of its adjacent second

pixel units and

the actual brightness value of the third sub pixel is set to

a weighted sum of the theoretical brightness value of

18

the basic color corresponding to the third sub pixel

needed in the second pixel unit and the theoretical

brightness value of the basic color corresponding to the

third sub pixel needed in at least one of its adjacent first

5 pixel units

18 The display method according to claim 17 wherein

the first pixel unit additionally uses N third sub pixels from

its adjacent second pixel units to display and the second

pixel unit additionally uses N first sub pixels from its

adjacent first pixel units to display correspondingly in Step

S2 both of the weighted values of the theoretical brightness

values of the first and the third subpixels are 1N wherein

10 Thr rflQntcrv mr1hnd irrnrdno in rtirn 1R whorrt1

the first pixel unit additionally uses one third sub pixel from

its adjacent second pixel unit to display and the second pixel

unit additionally uses one first sub pixel from its adjacent

first pixel unit to display correspondingly in Step S2 both

20 of the weighted values of the theoretical brightness values of

the first sub pixel and the third subpixel are 12

20 A display device comprising the pixel structure

according to claim 1
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