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(7) ABSTRACT

The invention provides a 3D LCD panel, a 3D LCD device,
and a driving method. The 3D LCD panel includes a plurality
of pixels; each pixel includes three subpixels which respec-
tively correspond to different colors. A light emitting surface
ofthe 3D LCD panel is crosswise provided with two different
pattern retarders, and two adjacent subpixels corresponding
to different colors in rows or columns are correspondingly
provided with different pattern retarders. Each three adjacent
subpixels covered by the same pattern retarder correspond to
different colors to form one pixel. The mura width of the
invention is only is only “4 width of the conventional mura,
thereby improving the watching effect.

6 Claims, 4 Drawing Sheets
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3D LCD PANEL, 3D LCD DEVICE AND
DRIVING METHOD

TECHNICAL FIELD

The invention relates to the field of three-dimensional (3D)
display, and more particularly to a 3D liquid crystal display
(LCD) panel, a 3D LCD device, and a driving method.

BACKGROUND

Polarization 3D decomposes original images based on the
principle that light has vibration direction. Two images with
different polarization directions are conveyed to a watcher by
adding a polarizer on the display screen. When the images are
passing the polarization glasses, the left and right lens of the
polarization glasses can only receive the image from one
polarization direction. Thus, the left and right eyes of the
watcher receive two different images, which are combined to
form a 3D image in the brain.

As shown in FIG. 1, light forms linear polarized light after
being emitted from a front polarizer (PF) 11 at the side of a
LCD color film (CF) substrate, and then forms linear polar-
ized light perpendicular to each other after passing through a
/2 polaroid 12 and an isotropic layer. After passing through
a M4 polaroid 13 with 45° included angles, the two linear
polarized light form left circular polarized light and right
circular polarized light. After passing A/4 circular polariza-
tion lenses 14 of the glasses, the left circular polarized light
and the right circular polarized light form liner polarized light
which respectively reach the left eye and the right eye after
passing through the polarizer of the 3D glasses 15.

FIG. 2 shows a design of a stripe pixel. One scan line
corresponds to three data lines, which provide data signals to
subpixels 300 R, G, and B, respectively. When matching with
3D pattern retarders, a left eye pattern retarder 410 for align-
ment is matched above the pixels 300 of even number, and
only the left eye can see the signals of the pixels 300 of even
number after the watcher wears the 3D glasses; and another
right eye pattern retarder 420 for alignment is matched above
the pixels 300 of odd number, and only the right eye can see
the signals of the pixels 300 of odd number after the watcher
wears the 3D glasses.

FIG. 3 shows a design of a tri-gate pixel. As shown in the
Figure, three scan lines correspond to one data line, to respec-
tively provide data signals to the subpixels 300 R, G, and B.
When matching with 3D pattern retarders, one left eye pattern
retarder 410 for alignment is matched above the pixels 300 of
even number, and only the left eye can see the signals of the
pixels 300 of even number after the watcher wears the 3D
glasses; and another right eye pattern retarder 420 for align-
ment is matched above the pixels 300 of odd number, and only
the right eye can see the signals of the pixels 300 of odd
number after the watcher wears the 3D glasses.

The left eye cannot see the pixels 300 image which the right
eye see, and the right eye cannot see the image which the left
eye see simultaneously. The distance between two same pat-
tern retarders is one pixel away, namely three subpixels, and
the space distance is long. Thus, obvious mura is formed in
the space, thereby affecting the display quality.

SUMMARY

In view of the above-described problems, the aim of the
invention is to provide a 3D LCD panel, a 3D LCD device,
and a driving method thereof capable of improving 3D dis-
play effect.
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2

The aim of the invention is achieved by the following
technical scheme.

A 3D LCD panel comprises a plurality of pixels; each pixel
comprises three subpixels which respectively correspond to
different colors; a light emitting surface of the 3D LCD panel
is crosswise provided with two different pattern retarders, and
adjacent subpixels corresponding to two different colors in
rows or columns are correspondingly provided with different
pattern retarders; every three adjacent subpixels covered by
the same pattern retarder correspond to different colors, and
form one pixel.

Preferably, the subpixels are vertically and horizontally
arranged, the subpixels of each row correspond to the same
color, the subpixels of each row correspond to the same pat-
tern retarder, and the subpixels of two adjacent rows respec-
tively correspond to different pattern retarders. This is a tech-
nical scheme of the LCD panel applied to the design of a
stripe pixel, namely one scan line corresponds to three data
lines.

Preferably, every six adjacent subpixels form one pixel
group in accordance with the column arrangement. The first
subpixel, the third subpixel, and the fifth subpixel from top to
bottom of the pixel group form a first pixel, and the second
subpixel, the fourth subpixel, and the sixth subpixel form a
second pixel. This is a redefined pixel structure.

Preferably, each pixel comprises a first subpixel, a second
subpixel, and a third subpixel which respectively correspond
to the primary colors of red, green, and blue; the pattern
retarder comprises a left eye pattern retarder for providing left
eye watching images, and a right eye pattern retarder for
providing right eye watching images; the first pixel corre-
sponds to the left eye pattern retarder, and the second pixel
corresponds to the right eye pattern retarder. This is a specific
structure that three subpixels correspond to specific colors,
and three subpixels correspond to pattern retarders.

Preferably, each pixel comprises a first subpixel, a second
subpixel, and a third subpixel which respectively correspond
to the primary colors of red, green, and blue; pattern retarder
comprises a left eye pattern retarder for providing left eye
watching images, and a right eye pattern retarder for provid-
ing right eye watching images; the first pixel corresponds to
the right eye pattern retarder, and the second pixel corre-
sponds to the left eye pattern retarder. This is another specific
structure that three subpixels correspond to specific colors,
and three subpixels correspond to pattern retarders.

Preferably, the subpixels are vertically and horizontally
arranged, the subpixels of each column correspond to the
same color, the subpixels of each column correspond to the
same pattern retarder, and the subpixels of two adjacent col-
umns respectively correspond to different pattern retarders.
This is a technical scheme of a LCD panel applied to the
design of atri-gate pixel, namely one scan line corresponds to
three data lines.

Preferably, every six adjacent subpixels form one pixel
group in accordance with the row arrangement. The first
subpixel, the third subpixel, and the fifth subpixel from top to
bottom of the pixel group form a first pixel, and the second
subpixel, the fourth subpixel, and the sixth subpixel form a
second pixel. Each pixel comprises a first subpixel, a second
subpixel, and a third subpixel which respectively correspond
to the primary colors of red, green, and blue; the pattern
retarder comprises a left eye pattern retarder for providing left
eye watching images, and a right eye pattern retarder for
providing right eye watching images; the first pixel corre-
sponds to the left eye pattern retarder, and the second pixel
corresponds to the right eye pattern retarder. This is a rede-
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fined pixel structure, in which three subpixels of each pixel
correspond to specific colors, and three subpixels correspond
to specific pattern retarders.

Preferably, every six adjacent subpixels form one pixel
group in accordance with the row arrangement. The first
subpixel, the third subpixel, and the fifth subpixel from top to
bottom of the pixel group form a first pixel, and the second
subpixel, the fourth subpixel, and the sixth subpixel form a
second pixel; each pixel comprises a first subpixel, a second
subpixel, and a third subpixel which respectively correspond
to the primary colors of red, green, and blue; the pattern
retarder comprises a left eye pattern retarder for providing left
eye watching images, and a right eye pattern retarder for
providing right eye watching images; the first pixel corre-
sponds to the right eye pattern retarder, and the second pixel
corresponds to the left eye pattern retarder. This is a redefined
pixel structure, in which three subpixels of each pixel corre-
spond to specific colors, and three subpixels correspond to
specific pattern retarders.

A3DLCD device comprises the 3D LCD panel mentioned
above.

A method for driving the 3D LCD panel comprises the
following steps:

A: Defining every three adjacent subpixels which are cov-
ered with the same pattern retarder and respectively corre-
spond to different colors as one pixel, and

B: Outputting display signals in accordance with the pixel
defined in step A to drive.

In the invention, because each subpixel corresponds to one
pattern retarder, and two adjacent subpixels correspond to
different pattern retarders, the left and right eves see different
images at the same time, thereby guaranteeing the 3D display
effect. Because the distance between two same pattern retard-
ers is the width of one subpixel. correspondingly, the mura
generated between the images seen by the same glasses is
only the width of one subpixel, and the width of mura is only
15 width of the conventional mura, thereby improving the
watching effect.

BRIEF DESCRIPTION OF FIGURES

FIG. 1 is a schematic diagram of a 3D LCD device;

FIG. 2 is a design diagram of a conventional stripe pixel;

FIG. 3 is a design diagram of a conventional tri-gate pixel;

FIG. 4is a design diagram of a pixel of a first example of the
invention; and

FIG. 5 is a design diagram of a pixel of a second example
of the invention;

Legends: 11. front polarizer; 12. A/2 polaroid; 13. W/4
polaroid; 14. A4 circular polarization lens; 15. 3D glasses;
100. scan line; 200. data line; 300. pixel; 310. first subpixel;
320. second subpixel; 330. third subpixel; 410. left eye pat-
tern retarder; 420. right eye pattern retarder; 500. pixel group;
510. first pixel; 520. second pixel.

DETAILED DESCRIPTION

The invention will further be described in detail in accor-
dance with the figures and the preferable examples.

A3DLCD device comprises a3D LCD panel; the 3D LCD
panel comprises a plurality of pixels; each pixel comprises
three subpixels which respectively correspond to different
colors; two adjacent subpixels corresponding to different col-
ors are correspondingly provided with different pattern
retarders; and every three adjacent subpixels covered by the
same pattern retarder form one pixel.
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EXAMPLE 1

FIG. 4 shows a design of a stripe pixel. The 3D LCD panel
comprises scan lines 100 which are horizontally arranged,
and data lines 200 which are vertically arranged. The scan
lines and the data lines form rectangle units arranged in
matrix. Each rectangle unit corresponds to one subpixel. The
subpixels of each row correspond to the same color, and the
subpixels of each row correspond to the same pattern retarder
correspondingly.

Specifically, every six adjacent subpixels form one pixel
group 500 in the data line direction in accordance with the
column arrangement. The first subpixel, the third subpixel,
and the fifth subpixel from top to bottom of the pixel group
500 form a first pixel 510, and the second subpixel, the fourth
subpixel, and the sixth subpixel form a second pixel 520.
Each pixel comprise a first subpixel 310, a second subpixel
320, and a third subpixel 330 which respectively correspond
to the primary colors of red, green, and blue; the pattern
retarder comprises a left eye pattern retarder 410 for provid-
ing left eye watching images, and a right eye pattern retarder
420 for providing right eye watching images. The first pixel
corresponds to the left eye pattern retarder, and the second
pixel corresponds to the right eye pattern retarder. Optionally,
the first pixel can correspond to the right eye pattern retarder,
and the second pixel can correspond to the left eye pattern
retarder.

A method for driving the 3D LCD panel comprises the
following steps:

A: Defining every three adjacent subpixels which are cov-
ered with the same pattern retarder and respectively corre-
spond to different colors as one pixel, namely the subpixels of
each pixel are not close together because a subpixel of another
pixel 1s arranged between two subpixels of the pixel.

B: Outputting display signals in accordance with the pixel
defined in step A. The scan lines are driven by a conventional
method, but the data lines are driven by a different method.
The display data should be provided in accordance with the
redefined pixel structure.

In the invention, the original pixels are redefined. The red
and blue subpixels of the new first pixel 510 and the green
subpixel of the second pixel 520 are matched with the left eye
pattern retarder; and the red and blue subpixels of the second
pixel 520 and the green subpixel of the first pixel 510 are
matched with the left eye pattern retarder. The red and blue
subpixels of the first pixel 510 and the green subpixel of the
second pixel 520 display the data of one eye; and the red and
blue subpixels of the second pixel 520 and the green subpixel
of the first pixel 510 display the data of the other eye. Thus,
the space distribution of the original pixels is improved,
thereby displaying the images of the same eye by one sub-
pixel instead of the original three subpixels, and improving
the display quality.

EXAMPLE 2

FIG. 5 shows a design of a tri-gate pixel. The 3D LCD
panel comprises scan lines 100 which are horizontally
arranged, and data lines 200 which are vertically arranged.
The scan lines and the data lines form rectangle units arranged
in matrix; each rectangle unit corresponds to one subpixel, the
subpixels of each column correspond to the same color, and
the subpixels of each column correspond to the same pattern
retarder correspondingly.

Specifically, every six adjacent subpixels form one pixel
group 500 in the scan line direction in accordance with the
row arrangement. The first subpixel, the third subpixel, and
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the fifth subpixel from left to right of the pixel group form a
first pixel 510, and the second subpixel, the fourth subpixel,
and the sixth subpixel form a second pixel 520. Each pixel
comprises a first subpixel 310, a second subpixel 320, and a
third subpixel 330 which respectively correspond to the pri-
mary colors of red, green, and blue; the pattern retarder com-
prises a left eye pattern retarder 410 for providing left eye
watching images, and a right eye pattern retarder 420 for
providing right eye watching images; the first pixel corre-
sponds to the left eye pattern retarder, and the second pixel
corresponds to the right eye pattern retarder. Optionally, the
first pixel can correspond to the right eye pattern retarder, and
the second pixel can correspond to the left eye pattern
retarder.

A method for driving the 3D LCD panel comprises the
following steps:

A: Defining every three adjacent subpixels which are cov-
ered with the same pattern retarder and respectively corre-
spond to different colors as one pixel, namely the subpixels of
each pixel are not close together because a subpixel of another
pixel is arranged between two subpixels of the pixel.

B: Outputting display signals in accordance with the pixel
defined in step A. The scan lines are driven by a conventional
method, but the data lines are driven by a different method.
The display data should be provided in accordance with the
redefined pixel structure.

In the invention, the original pixels are redefined. The red
and blue subpixels of the new first pixel 510 and the green
subpixel of the second pixel 520 are matched with the left eye
pattern retarder; and the red and blue subpixels of the second
pixel 520 and the green subpixel of the first pixel 510 are
matched with the left eye pattern retarder. The red and blue
subpixels of the first pixel 510 and the green subpixel of the
second pixel 520 display the data of one eye; and the red and
blue subpixels of the second pixel 520 and the green subpixel
of the first pixel 510 display the data of the other eye. Thus,
the space distribution of the original pixels is improved,
thereby displaying the images of the same eye by one sub-
pixel instead of the original three subpixels, and improving
the display quality.

The invention is described in detail in accordance with the
above contents with the specific preferred examples. How-
ever, this invention is not limited to the specific examples. The
invention only changes the arrangement of the pattern retard-
ers and redefines the pixel structure during 3D display, but
does not change the arrangement of the corresponding color
filters. Thus, no change is made to the driving method during
2D display, thereby simplifying the design, and facilitating
the switching between 3D and 2D. For the ordinary technical
personnel of the technical field of the invention, on the
premise of keeping the conception of the invention, the tech-
nical personnel can also make simple deductions or replace-
ments, and all of which should be considered to belong to the
protection scope of the invention.

We claim:

1. A 3D LCD panel, comprising: a plurality of pixels;
wherein each said pixel comprises three subpixels, each of
which corresponds to different colors; a light emitting surface
of said 3D LCD panel is crosswise provided with two differ-
ent pattern retarders, and two adjacent subpixels correspond-
ing to different colors in columns are correspondingly pro-
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6

vided with different pattern retarders; and every three
adjacent subpixels covered by the same pattern retarder cor-
respond to different colors to form one pixel, and every six
adjacent subpixels form one pixel group in accordance with
the row arrangement; the first subpixel, the third subpixel, and
the fifth subpixel from left to right of said pixel group form a
first pixel, and the second subpixel, the fourth subpixel, and
the sixth subpixel form a second pixel.

2. The 3D LCD panel of claim 1, wherein each said pixel
comprises a first subpixel, a second subpixel, and a third
subpixel which respectively correspond to the primary colors
of red, green, and blue; said pattern retarder comprises a left
eye pattern retarder for providing left eye watching images,
and a right eye pattern retarder for providing right eye watch-
ing images; said first pixel corresponds to said left eye pattern
retarder, and said second pixel corresponds to said right eye
pattern retarder.

3. The 3D LCD panel of claim 1, wherein each said pixel
comprises a first subpixel, a second subpixel, and a third
subpixel which respectively correspond to the primary colors
of red, green, and blue; said pattern retarder comprises a left
eye pattern retarder for providing left eye watching images,
and a right eye pattern retarder for providing right eye watch-
ing images; said first pixel corresponds to said right eye
pattern retarder, and said second pixel corresponds to said left
eye pattern retarder.

4. A 3D LCD device, comprising: a 3D LCD panel;
wherein said 3D LCD panel comprises a plurality of pixels;
each pixel comprises three subpixels, each of which corre-
sponds to different colors; a light emitting surface of said 3D
LCD panel is crosswise provided with two different pattern
retarders, and two adjacent subpixels corresponding to dif-
ferent colors in rows or columns are correspondingly pro-
vided with different pattern retarders; every three adjacent
subpixels covered by the same pattern retarder correspond to
different colors to form one pixel, and every six adjacent
subpixels form one pixel group in accordance with the row
arrangement; the first subpixel, the third subpixel, and the
fifth subpixel from left to right of said pixel group form a first
pixel, and the second subpixel, the fourth subpixel, and the
sixth subpixel form a second pixel.

5. The 3D LCD device of claim 4, wherein each said pixel
comprises a first subpixel, a second subpixel, and a third
subpixel which respectively correspond to the primary colors
of red, green, and blue; said pattern retarder comprises a left
eye pattern retarder for providing left eye watching images,
and a right eye pattern retarder for providing right eye watch-
ing images; said first pixel corresponds to said left eye pattern
retarder, and said second pixel corresponds to said right eye
pattern retarder.

6. The 3D LCD device of claim 4, wherein said each pixel
comprises a first subpixel, a second subpixel, and a third
subpixel which respectively correspond to the primary colors
of red, green, and blue; said pattern retarder comprises a left
eye pattern retarder for providing left eye watching images,
and a right eye pattern retarder for providing right eye watch-
ing images; said first pixel corresponds to said right eye
pattern retarder, and said second pixel corresponds to said left
eye pattern retarder.
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