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(54) IMAGE SENSOR AND MOBILE TERMINAL

(57) An image sensor and a mobile terminal are pro-
vided. The image sensor includes a pixel array, where
the pixel array includes a preset quantity of pixel units
arranged in a predetermined manner. The pixel unit in-
cludes a first pixel and a second pixel. The first pixel
includes a red sub-pixel, a green sub-pixel, and a blue
sub-pixel, and the second pixel includes a green sub-pix-
el, a preset sub-pixel, and at least one of a red sub-pixel

and a blue sub-pixel. Both the first pixel and the second
pixel are full-pixel dual-core focusing pixels, and each of
the first pixel and the second pixel includes four full-pixel
dual-core focusing sub-pixels. The preset sub-pixel re-
ceives an infrared band and one of a red band, a green
band, and a blue band, or the preset sub-pixel receives
an infrared band, a red band, a green band, and a blue
band.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No. 201810796852.4 in China on July 19,
2018, which is incorporated herein by reference in its
entirety.

TECHNICAL FIELD

[0002] This disclosure relates to the field of image
processing technologies, and in particular, to an image
sensor and a mobile terminal.

BACKGROUND

[0003] In the related art, intelligent electronic products
have gradually become necessities in people’s life. As
an important configuration of an electronic product, a
photographing function is also gradually developing.
However, as the photographing function is promoted and
gains popularity, people are no longer satisfied with a
camera having only a photographing function in current
intelligent electronic products, but more expect diverse
photographing effects, diverse playing methods, and di-
verse functions.
[0004] In the market, for a pixel array arrangement of
a complementary metal oxide semiconductor (Comple-
mentary Metal Oxide Semiconductor, CMOS) image
sensor, a red (Red, R)-green (Green, G)-blue (Blue, B)
Bayer pixel array arrangement mode is most commonly
used, as shown in FIG. 1a and FIG. 1b. However, an
object distance cannot be detected in this arrangement
mode, and only natural light can be received for photo-
graphing under normal lighting to record images.
[0005] A pixel array arrangement mode of a 2PD full-
pixel dual-core technology is shown in FIG. 1c and FIG.
1d. In this arrangement mode, also only natural light can
be received for photographing to record images. Howev-
er, compared with the phase detection auto focus (Phase
Detection Auto Focus, PDAF) technical solution, this can
support additional object distance detection to perform a
focusing action more quickly.
[0006] A principle of the 2PD phase detection technol-
ogy is described as follows: As can be seen from FIG.
1c and FIG. 1d, some R, G, and B sub-pixels in the pixel
array each are divided into two parts. Different light en-
ergy is obtained in different incidence directions, so that
a left sub-pixel and a right sub-pixel form a phase detec-
tion pair. When a luminance value of the left sub-pixel
and a luminance value of the right sub-pixel both reach
relative maximum peaks, an image is comparatively
clearest, which is a sharp focus. Then the object distance
is obtained through calculation by using an algorithm to
implement fast focus.
[0007] To sum up, in the pixel array arrangement of
the image sensor based on the CMOS, an object distance

cannot be detected, and only natural light can be re-
ceived; and in the pixel array arrangement of the 2PD
technology, although an object distance can be detected,
only natural light can be received. Therefore, in the pixel
array arrangement modes of the image sensor in the re-
lated art, photographing scenes are limited, and focusing
is slow, thereby affecting photographing experience of a
user.

SUMMARY

[0008] Embodiments of this disclosure provide an im-
age sensor and a mobile terminal, to resolve a problem
that pixel array arrangement modes of image sensors in
the related art have the problems of limited photograph-
ing scenes and slow focus that affect photographing ex-
perience of a user.
[0009] According to a first aspect, an embodiment of
this disclosure provides an image sensor, including:

a pixel array, where the pixel array includes a preset
quantity of pixel units arranged in a predetermined
manner, and the pixel unit includes a first pixel and
a second pixel adjacent to the first pixel; the first pixel
includes a red sub-pixel, a green sub-pixel, and a
blue sub-pixel, and the second pixel includes a green
sub-pixel, a preset sub-pixel, and at least one of a
red sub-pixel and a blue sub-pixel;
both the first pixel and the second pixel are full-pixel
dual-core focusing pixels, and each of the first pixel
and the second pixel includes four full-pixel dual-core
focusing sub-pixels; and
the preset sub-pixel receives an infrared band and
one of a red band, a green band, and a blue band,
or the preset sub-pixel receives an infrared band, a
red band, a green band, and a blue band.

[0010] According to a second aspect, an embodiment
of this disclosure further provides a mobile terminal, in-
cluding an imaging system, where the imaging system
includes:

the image sensor described above;
a lens module;
a drive module configured to drive movement of the
lens module;
a filter module disposed between the lens module
and the image sensor;
an image data processing module connected to the
image sensor; and
a display module connected to the image data
processing module.

[0011] In the technical solution of this disclosure, an
RGB pixel array arrangement of a 2PD image sensor is
improved by optimizing the RGB pixel array arrangement
to a pixel array arrangement in which RGB pixels and a
preset pixel are combined. In this way, distance detection
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can be implemented in a 2PD manner to ensure fast fo-
cus. The preset pixels used for receiving different light
bands are set to increase an amount of incident light,
thereby improving the photoelectric conversion efficien-
cy, ensuring a dark-state photographing effect, and meet-
ing use requirements of users.

BRIEF DESCRIPTION OF DRAWINGS

[0012] The following clearly and completely describes
the technical solutions in the embodiments of this disclo-
sure with reference to the accompanying drawings in the
embodiments of this disclosure. Apparently, the de-
scribed embodiments are some but not all of the embod-
iments of this disclosure. All other embodiments obtained
by a person of ordinary skill in the art based on the em-
bodiments of this disclosure without creative efforts shall
fall within the protection scope of this disclosure.

FIG. 1a is a schematic diagram of an RGB arrange-
ment in the related art;
FIG. 1b is a cross-sectional view of a pixel;
FIG. 1c is a diagram of a 2PD pixel array arrange-
ment;
FIG. 1d is a cross-sectional view of a 2PD pixel;
FIG. 2a is a schematic diagram 1 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 2b is a schematic diagram 2 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 2c is a schematic diagram 3 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 3a is a schematic diagram 4 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 3b is a schematic diagram 5 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 4a is a schematic diagram 6 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 4b is a schematic diagram 7 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 5a is a schematic diagram 8 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 5b is a schematic diagram 9 of a pixel unit ac-
cording to an embodiment of this disclosure;
FIG. 6a is a schematic diagram 10 of a pixel unit
according to an embodiment of this disclosure;
FIG. 6b is a schematic diagram 11 of a pixel unit
according to an embodiment of this disclosure;
FIG. 7 is a cross-sectional view of a pixel according
to an embodiment of this disclosure;
FIG. 8 is a schematic diagram of a mobile terminal
according to an embodiment of this disclosure;
FIG. 9 is a schematic diagram of an imaging system
according to an embodiment of this disclosure; and
FIG. 10 is a schematic diagram of a hardware struc-
ture of a mobile terminal according to an embodiment
of this disclosure.

DESCRIPTION OF EMBODIMENTS

[0013] The following clearly and completely describes
the technical solutions in the embodiments of this disclo-
sure with reference to the accompanying drawings in the
embodiments of this disclosure. Apparently, the de-
scribed embodiments are some but not all of the embod-
iments of this disclosure. All other embodiments obtained
by a person of ordinary skill in the art based on the em-
bodiments of this disclosure without creative efforts shall
fall within the protection scope of this disclosure.
[0014] An embodiment of this disclosure provides an
image sensor, including a pixel array. The pix array in-
cludes a preset quantity of pixel units arranged in a pre-
determined manner, as shown in FIG. 2a to FIG. 2c, FIG.
3a to FIG. 3b, and FIG. 4a to FIG. 4b. The pixel unit
includes a first pixel and a second pixel adjacent to the
first pixel. The first pixel includes a red sub-pixel, a green
sub-pixel, and a blue sub-pixel, and the second pixel in-
cludes a green sub-pixel, a preset sub-pixel, and at least
one of a red sub-pixel and a blue sub-pixel.
[0015] Both the first pixel and the second pixel are full-
pixel dual-core focusing pixels, and each of the first pixel
and the second pixel includes four full-pixel dual-core
focusing sub-pixels. The preset sub-pixel receives an in-
frared band and one of a red band, a green band, and a
blue band, or the preset sub-pixel receives an infrared
band, a red band, a green band, and a blue band.
[0016] The pixel array included in the image sensor
provided in this embodiment of this disclosure includes
the preset quantity of pixel units, where the pixel units of
the preset quantity are arranged in the predetermined
manner. The pixel units of the preset quantity each in-
clude the first pixel and the second pixel. The first pixel
is different from the second pixel. The first pixel includes
a red sub-pixel (R), a green sub-pixel (G), and a blue
sub-pixel (B), and the second pixel includes at least one
of a red sub-pixel and a blue sub-pixel, and also includes
a green sub-pixel and a preset sub-pixel (D).
[0017] The first pixel and the second pixel in this em-
bodiment of this disclosure are full-pixel dual-core focus-
ing (2PD) pixels. An object distance can be detected by
using the 2PD pixels, to more quickly complete a focusing
action. The first pixel and the second pixel herein are
both 2PD pixels, that is, the sub-pixels in the first pixel
and the second pixel are all 2PD sub-pixels. In addition,
each of the first pixel and the second pixel in this embod-
iment of this disclosure includes four full-pixel dual-core
focusing sub-pixels.
[0018] The red sub-pixel, the green sub-pixel, and the
blue sub-pixel in the first pixel are arranged in a specified
manner, and the first pixel includes one red sub-pixel,
one blue sub-pixel, and two green sub-pixels. For ease
of distinguishing, the two green sub-pixels are called a
first green sub-pixel and a second green sub-pixel, and
the first green sub-pixel is the same as the second green
sub-pixel. The red sub-pixel is adjacent to the first green
sub-pixel, the second green sub-pixel is located below
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the red sub-pixel, the blue sub-pixel is located below the
first green sub-pixel, and the second green sub-pixel is
adjacent to the blue sub-pixel.
[0019] The second pixel is obtained by substituting a
sub-pixel on the basis of the first pixel. The second pixel
includes at least one of a red sub-pixel or a blue sub-
pixel, and also includes a green sub-pixel and a preset
sub-pixel. That is, the second pixel may include a red
sub-pixel, a green sub-pixel, and a preset sub-pixel, in
which case, the preset sub-pixel may substitute the blue
sub-pixel in the first pixel. The second pixel may include
a green sub-pixel, a blue sub-pixel, and a preset sub-
pixel, in which case, the preset sub-pixel may substitute
the red sub-pixel in the first pixel. Alternatively, the sec-
ond pixel may include a green sub-pixel, a red sub-pixel,
a blue sub-pixel, and a preset sub-pixel.
[0020] A position of the preset sub-pixel in the second
pixel may be the same as a position of a sub-pixel in the
first pixel, or may be the same as positions of two adjacent
different half sub-pixels in the first pixel. Certainly, a po-
sition of a half preset sub-pixel in the second pixel may
be the same as a position of any one half sub-pixel in the
first pixel. In this case, half preset sub-pixels of two ad-
jacent second pixels form the preset sub-pixel. For ex-
ample, a position of one half preset sub-pixel in the sec-
ond pixel is the same as a position of a half red sub-pixel
in the first pixel, and a position of the other half preset
sub-pixel in the second pixel is the same as a position of
a half green sub-pixel in the first pixel, so that a complete
preset sub-pixel may be formed by combining two second
pixels.
[0021] The preset sub-pixel in this embodiment of this
disclosure may receive an infrared band and any one of
a red band, a green band, and a blue band, that is, in
addition to the infrared band, the preset sub-pixel may
receive the red band; or in addition to the infrared band,
the preset sub-pixel receives the green band; or in addi-
tion to the infrared band, the preset sub-pixel receives
the blue band. Alternatively, the preset sub-pixel receives
the infrared band, the red band, the green band, and the
blue band. That is, in addition to the infrared band, the
preset sub-pixel receives the red band, the green band,
and the blue band. A specific manner of receiving a band
by the preset sub-pixel may be set according to actual
requirements.
[0022] In this embodiment of this disclosure, distance
detection can be implemented in a 2PD manner to ensure
fast focus. The preset pixels used for receiving different
light bands are set to increase an amount of incident light,
thereby improving the photoelectric conversion efficien-
cy, ensuring a dark-state photographing effect, and meet-
ing use requirements of users.
[0023] In this embodiment of this disclosure, as shown
in FIG. 2a to FIG. 2c and FIG. 3a to FIG. 3b, the position
of the preset sub-pixel in the second pixel is the same
as the position of the red sub-pixel, the green sub-pixel,
or the blue sub-pixel in the first pixel.
[0024] Alternatively, the position of the preset sub-pixel

in the second pixel is the same as a position of a first
combined sub-pixel in the first pixel or the same as a
position of a second combined sub-pixel in the first pixel.
[0025] The first combined sub-pixel is a combination
of half the red sub-pixel and half the green sub-pixel that
are adjacent; and the second combined sub-pixel is a
combination of half the green sub-pixel and half the blue
sub-pixel that are adjacent.
[0026] When the position of the preset sub-pixel in the
second pixel is the same as the position of the red sub-
pixel in the first pixel, the second pixel includes one blue
sub-pixel, two green sub-pixels, and one preset sub-pix-
el; in this case, the red sub-pixel is replaced with the
preset sub-pixel on the basis of the first pixel.
[0027] When the position of the preset sub-pixel in the
second pixel is the same as the position of the blue sub-
pixel in the first pixel, the second pixel includes one red
sub-pixel, two green sub-pixels, and one preset sub-pix-
el; in this case, the blue sub-pixel is replaced with the
preset sub-pixel on the basis of the first pixel.
[0028] When the position of the preset sub-pixel in the
second pixel is the same as the position of the green sub-
pixel in the first pixel, the second pixel includes one red
sub-pixel, one green sub-pixel, one blue sub-pixel, and
one preset sub-pixel; in this case, the green sub-pixel is
replaced with the preset sub-pixel on the basis of the first
pixel.
[0029] When the position of the preset sub-pixel in the
second pixel is the same as the position of the first com-
bined sub-pixel in the first pixel, the second pixel includes
the red sub-pixel, the green sub-pixel, the blue sub-pixel,
and the preset sub-pixel. In this case, the half red sub-
pixel and the half green sub-pixel that are adjacent in the
2PD sub-pixels on the basis of the first pixel may be used
as the preset sub-pixel, that is, the position of the preset
sub-pixel in the second pixel is the same as the positions
of the half green sub-pixel and the half red sub-pixel that
are adjacent in the first pixel.
[0030] When the position of the preset sub-pixel in the
second pixel is the same as the position of the second
combined sub-pixel in the first pixel, the second pixel
includes the red sub-pixel, the green sub-pixel, the blue
sub-pixel, and the preset sub-pixel. In this case, the half
blue sub-pixel and the half green sub-pixel that are ad-
jacent in the 2PD sub-pixels on the basis of the first pixel
may be used as the preset sub-pixel, that is, the position
of the preset sub-pixel in the second pixel is the same
as the positions of the half green sub-pixel and the half
blue sub-pixel that are adjacent in the first pixel.
[0031] On the basis of the foregoing embodiment, the
pixel unit includes one second pixel and at least one first
pixel.
[0032] The pixel unit includes one second pixel and at
least one first pixel, where a quantity of pixels in the pixel
unit is at least two. When there are two pixels in the pixel
unit, one first pixel and one second pixel are included.
For example, as shown in FIG. 5a, the pixel unit includes
one first pixel and one second pixel, where the second
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pixel includes a red sub-pixel, a green sub-pixel, and a
preset sub-pixel, and a proportion of the preset sub-pixel
to the pixel unit is 1/8.
[0033] When there are three pixels in the pixel unit, two
first pixels and one second pixel are included. For exam-
ple, as shown in FIG. 5b, the pixel unit includes two first
pixels and one second pixel, where the second pixel in-
cludes a blue sub-pixel, a green sub-pixel, and a preset
sub-pixel, and a proportion of the preset sub-pixel to the
pixel unit is 1/12.
[0034] When there are four pixels in the pixel unit, three
first pixels and one second pixel are included. For exam-
ple, as shown in FIG. 3a, the pixel unit includes three first
pixels and one second pixel, and the second pixel in-
cludes a blue sub-pixel, a green sub-pixel, a red sub-
pixel, and a preset sub-pixel. A half red sub-pixel and a
half green sub-pixel of a 2PD sub-pixel on the basis of
the first pixel may be used as the preset sub-pixel, and
a proportion of the preset sub-pixel to the pixel unit is 1/16.
[0035] For the pixel array, 1/8-density RGB+D pixel
units, 1/12-density RGB+D pixel units, or 1/16-density
RGB+D pixel units may be used as a pixel unit array, and
the pixel unit array is arranged periodically. Certainly, the
pixel array may be in other forms, which are not described
herein.
[0036] The foregoing several corresponding pixel sam-
pling manners of the preset sub-pixel are merely used
as examples for description, and may be other pixel sam-
pling manners. The other pixel sampling manners in this
embodiment of this disclosure are not described herein.
A pixel sampling position of the preset sub-pixel in the
pixel unit (the position of the second pixel) is not limited
in this embodiment of this disclosure. A proportion of the
preset sub-pixel to the pixel unit is 1/4n, where n is an
integer greater than or equal to 2, and a pixel array size
applicable to the preset sub-pixel is not limited.
[0037] As shown in FIG. 4a and FIG. 4b, a position of
a half preset sub-pixel in the second pixel is the same as
a position of a half red sub-pixel, a half green sub-pixel,
or a half blue sub-pixel in the first pixel, and half preset
sub-pixels in two adjacent second pixels forms the preset
sub-pixel.
[0038] The second pixel may contain only a half preset
sub-pixel, and a complete preset sub-pixel may be ob-
tained by combining two adjacent second pixels. When
the second pixel includes a half preset sub-pixel, a posi-
tion of the half preset sub-pixel in the second pixel may
be the same as the position of the half red sub-pixel in
the first pixel, or may be the same as the position of the
half green sub-pixel in the first pixel, or may be the same
as the position of the half blue sub-pixel in the first pixel.
[0039] When the position of the half preset sub-pixel
in the second pixel is the same as the position of the half
red sub-pixel in the first pixel, a position of a half preset
sub-pixel in the other second pixel is the same as the
position of the half green sub-pixel in the first pixel. When
the position of the half preset sub-pixel in the second
pixel is the same as the position of the half green sub-

pixel in the first pixel, the position of the half preset sub-
pixel in the other second pixel is the same as the position
of the half blue sub-pixel or the half red sub-pixel in the
first pixel.
[0040] On the basis of the foregoing embodiment, in
the pixel unit, the quantity of the second pixels is two,
and the quantity of the first pixels is greater than or equal
to zero.
[0041] There are at least two pixels in the pixel unit, so
that the pixel unit includes two second pixels and first
pixels whose quantity is greater than or equal to zero.
When there are two pixels in the pixel unit, two second
pixels are included. For example, as shown in FIG. 6a,
the pixel unit includes two second pixels. One second
pixel includes one red sub-pixel, two green sub-pixels, a
half blue sub-pixel, and a half preset sub-pixel. In this
case, a position of the half preset sub-pixel in the second
pixel is the same as a position of the half blue sub-pixel
in the first pixel. The other second pixel includes one red
sub-pixel, one green sub-pixel, one blue sub-pixel, a half
green sub-pixel, and a half preset sub-pixel, and the po-
sition of the half preset sub-pixel is the same as the po-
sition of the half green sub-pixel in the first pixel. A pro-
portion of the preset sub-pixel to the pixel unit is 1/8.
[0042] When there are three pixels in the pixel unit, two
second pixels and one first pixel are included. As shown
in FIG. 6b, when the pixel unit includes two second pixels
and one first pixel, one second pixel includes one red
sub-pixel, one green sub-pixel, one blue sub-pixel, a half
green sub-pixel, and a half preset sub-pixel. In this case,
a position of the half preset sub-pixel in the second pixel
may be the same as a position of the half green sub-pixel
in the first pixel, and the other second pixel includes two
green sub-pixels, one blue sub-pixel, a half red sub-pixel,
and a half preset sub-pixel. In this case, a position of the
half preset sub-pixel is the same as a position of the half
red sub-pixel in the first pixel. A proportion of the preset
sub-pixel to the pixel unit is 1/12.
[0043] When there are four pixels in the pixel unit, two
second pixels and two first pixels are included. For ex-
ample, as shown in FIG. 4b, when the pixel unit includes
two second pixels and two first pixels, one second pixel
includes one red sub-pixel, one green sub-pixel, one blue
sub-pixel, a half green sub-pixel, and a half preset sub-
pixel. In this case, a position of the half preset sub-pixel
in the second pixel may be the same as a position of the
half green sub-pixel in the first pixel, and the other second
pixel includes one blue sub-pixel, two green sub-pixels,
a half red sub-pixel, and a half preset sub-pixel. In this
case, a position of the half preset sub-pixel is the same
as a position of the half red sub-pixel in the first pixel. A
proportion of the preset sub-pixel to the pixel unit is 1/16.
[0044] These are only several corresponding imple-
mentations, and transformation may also be performed
on this basis. Details are not described herein. A pixel
sampling density of the preset sub-pixel in the pixel unit
is 1/4n, where n is an integer greater than or equal to 2,
and a pixel array size applicable to the preset sub-pixel
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is not limited.
[0045] In this embodiment of this disclosure, the preset
sub-pixel is used to receive a blue band and an infrared
band. The preset sub-pixel includes a semiconductor lay-
er, a metal layer, a photodiode, a first color filter, and a
micromirror that are stacked in order, and the first color
filter includes a blue filter and an infrared filter.
[0046] The semiconductor layer, the metal layer, the
photodiode, the first color filter, and the micromirror that
are included in the preset sub-pixel are arranged in order
from bottom to top, where the semiconductor layer may
be a silicon substrate, but is not limited thereto. The first
color filter is an array of filter units, including a blue filter
and an infrared filter. In this case, the preset sub-pixel
may receive the blue band and the infrared band.
[0047] In this embodiment of this disclosure, the preset
sub-pixel is used to receive a green band and an infrared
band. The preset sub-pixel includes a semiconductor lay-
er, a metal layer, a photodiode, a second color filter, and
a micromirror that are stacked in order, and the second
color filter includes a green filter and an infrared filter.
[0048] The second color filter is an array of filter units,
including a green filter and an infrared filter. In this case,
the preset sub-pixel may receive the green band and the
infrared band.
[0049] In this embodiment of this disclosure, the preset
sub-pixel is used to receive a red band and an infrared
band. The preset sub-pixel includes a semiconductor lay-
er, a metal layer, a photodiode, a third color filter, and a
micromirror that are stacked in order, and the third color
filter includes a red filter and an infrared filter.
[0050] The third color filter is an array of filter units,
including a red filter and an infrared filter. In this case,
the preset sub-pixel may receive the red band and the
infrared band.
[0051] In this embodiment of this disclosure, the preset
sub-pixel is used to receive a red band, a green band, a
blue band, and an infrared band. The preset sub-pixel
includes a semiconductor layer, a metal layer, a photo-
diode, a fourth color filter, and a micromirror that are
stacked in order, and the fourth color filter includes a red
filter, a green filter, a blue filter, and an infrared filter.
[0052] The fourth color filter is an array of filter units,
including a red filter, a green filter, a blue filter, and an
infrared filter. In this case, the preset sub-pixel may re-
ceive a red band, a green band, a blue band, and an
infrared band.
[0053] In the same light condition, a wider bandwidth
passing through a single channel indicates more bright-
ness to be obtained by the image sensor, thereby im-
proving a dark-state imaging effect.
[0054] In this embodiment of this disclosure, the red
sub-pixel includes a semiconductor layer, a metal layer,
a photodiode, a red filter, and a micromirror that are
stacked in order; the green sub-pixel includes a semi-
conductor layer, a metal layer, a photodiode, a green
filter, and a micromirror that are stacked in order; and the
blue sub-pixel includes a semiconductor layer, a metal

layer, a photodiode, a blue filter, and a micromirror that
are stacked in order.
[0055] The semiconductor layer, the metal layer, the
photodiode, the red filter, and the micromirror that are
included in the red sub-pixel are arranged in order from
bottom to top. The semiconductor layer, the metal layer,
the photodiode, the green filter, and the micromirror that
are included in the corresponding green sub-pixel are
arranged in order from bottom to top. The semiconductor
layer, the metal layer, the photodiode, the blue filter, and
the micromirror that are included in the blue sub-pixel are
arranged in order from bottom to top. The semiconductor
layer herein may be a silicon substrate, but is not limited
thereto. For structures of the red sub-pixel and the preset
sub-pixel, refer to FIG. 7. A D filter in FIG. 7 may be the
first, second, third, or fourth color filter. A green or blue
sub-pixel structure may be obtained by replacing the red
filter with the green or blue filter.
[0056] The red, green, and blue sub-pixels are used
to obtain color information of pixels of a composite image,
and block incidence of infrared rays. For example, only
visible light with a wavelength of 380nm to 700nm is al-
lowed to pass, so as to directly generate a vivid full-color
image under high illumination. The infrared wavelength
is 750nm to 1100nm, and the infrared band may be re-
ceived by the preset sub-pixel, thereby improving the
dark-state imaging effect and implementing an infrared
distance detection function.
[0057] In this embodiment of this disclosure, the image
sensor is a complementary metal oxide semiconductor
CMOS image sensor, a charge-coupled device CCD im-
age sensor, or a quantum thin-film image sensor.
[0058] A type of the image sensor to which the pixel
array arrangement mode in this disclosure is applicable
is not limited. The image sensor may be a CMOS image
sensor, a charge-coupled device (Charge-coupled De-
vice, CCD) image sensor, a quantum thin-film image sen-
sor, or other types of image sensors. The image sensor
in this embodiment of this disclosure can be applied to
any electronic products including a camera module.
[0059] In this way, an RGB pixel array arrangement of
a 2PD image sensor is improved by optimizing the RGB
pixel array arrangement to a pixel array arrangement in
which RGB pixels and a preset pixel are combined. In
this way, distance detection can be implemented in a
2PD manner to ensure fast focus. The preset pixels used
for receiving different light bands are set to increase an
amount of incident light, thereby improving the photoe-
lectric conversion efficiency, ensuring the dark-state pho-
tographing effect, and meeting use requirements of us-
ers.
[0060] An embodiment of this disclosure further pro-
vides a mobile terminal. As shown in FIG. 8 and FIG. 9,
the mobile terminal 1 includes an imaging system 2, and
the imaging system 2 includes the foregoing image sen-
sor 21. The mobile terminal 1 further includes a lens mod-
ule 22, a drive module 23 configured to drive movement
of the lens module 22; a filter module 24 disposed be-
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tween the lens module 22 and the image sensor 21; an
image data processing module 25 connected to the im-
age sensor 21; and a display module 26 connected to
the image data processing module 25.
[0061] The mobile terminal 1 in this embodiment of this
disclosure includes an imaging system 2, where the im-
aging system 2 includes the foregoing image sensor 21,
and the imaging system 2 further includes a lens module
22 for focusing light. The lens module 22 is connected
to the drive module 23, and the drive module 23 is con-
figured to adjust a position of the lens module 22 based
on a distance of an object to be photographed.
[0062] The filter module 24 is disposed between the
lens module 22 and the image sensor 21, and light can
be focused on the pixel array of the image sensor 21 after
being focused through the lens module 22 and passing
through the filter module 24. The image sensor 21 is con-
nected to the image data processing module 25, and the
image data processing module 25 is connected to the
display module 26. After the light is focused on the pixel
array of the image sensor 21, the image sensor 21 per-
forms photoelectric conversion and transmits data to the
image data processing module 25. The image data
processing module 25 processes the data and presents
the data in a picture form on the display module 26.
[0063] After the drive module 23 adjusts the position
of the lens module 22, a phase difference can be obtained
by using the 2PD pixels in the image sensor 21, so that
a distance between the object and an imaging surface
can be obtained, thereby implementing fast focus.
[0064] An optical wavelength of 380nm to 1100nm may
pass through the filter module 24 in this embodiment of
this disclosure. In this case, after being focused by the
lens module 22, the light may be filtered by the filter mod-
ule 24. The filter module 24 allows natural light and in-
frared rays to pass through, and can be used to ensure
the imaging effect of the imaging system 2.
[0065] In this way, an RGB pixel array arrangement of
a 2PD image sensor is improved by optimizing the RGB
pixel array arrangement to a pixel array arrangement in
which RGB pixels and a preset pixel are combined. In
this way, distance detection can be implemented in a
2PD manner to ensure fast focus. The preset pixels used
for receiving different light bands are set to increase an
amount of incident light, thereby improving the photoe-
lectric conversion efficiency, ensuring the dark-state pho-
tographing effect, and meeting use requirements of us-
ers.
[0066] FIG. 10 is a schematic diagram of a hardware
structure of a mobile terminal according to the embodi-
ments of this disclosure. The mobile terminal 1000 in-
cludes but is not limited to components such as a radio
frequency unit 1001, a network module 1002, an audio
output unit 1003, an input unit 1004, a sensor 1005, a
display unit 1006, a user input unit 1007, an interface unit
1008, a memory 1009, a processor 1010, and a power
supply 1011.
[0067] The mobile terminal 1000 further includes an

imaging system. The imaging system includes an image
sensor, a lens module, a drive module configured to drive
movement of the lens module; a filter module disposed
between the lens module and the image sensor; an image
data processing module connected to the image sensor;
and a display module connected to the image data
processing module.
[0068] The filter module may allow light with a wave-
length of 380nm to 1100 nm to pass.
[0069] The image sensor includes a pixel array. The
pixel array includes a preset quantity of pixel units ar-
ranged in a predetermined manner, and the pixel unit
includes a first pixel and a second pixel adjacent to the
first pixel. The first pixel includes a red sub-pixel, a green
sub-pixel, and a blue sub-pixel. The second pixel in-
cludes a green sub-pixel, a preset sub-pixel, and at least
one of a red sub-pixel or a blue sub-pixel.
[0070] Both the first pixel and the second pixel are full-
pixel dual-core focusing pixels, and each of the first pixel
and the second pixel includes four full-pixel dual-core
focusing sub-pixels.
[0071] The preset sub-pixel receives an infrared band
and one of a red band, a green band, and a blue band,
or the preset sub-pixel receives an infrared band, a red
band, a green band, and a blue band.
[0072] A position of the preset sub-pixel in the second
pixel is the same as a position of the red sub-pixel, the
green sub-pixel, or the blue sub-pixel in the first pixel.
[0073] Alternatively, the position of the preset sub-pixel
in the second pixel is the same as a position of a first
combined sub-pixel in the first pixel or the same as a
position of a second combined sub-pixel in the first pixel.
[0074] The first combined sub-pixel is a combination
of half the red sub-pixel and half the green sub-pixel that
are adjacent; and the second combined sub-pixel is a
combination of half the green sub-pixel and half the blue
sub-pixel that are adjacent.
[0075] The pixel unit includes one second pixel and at
least one first pixel.
[0076] A position of a half preset sub-pixel in the sec-
ond pixel is the same as a position of a half red sub-pixel,
a half green sub-pixel, or a half blue sub-pixel in the first
pixel, and half preset sub-pixels of two adjacent second
pixels form the preset sub-pixel.
[0077] In the pixel unit, a quantity of the second pixels
is two, and a quantity of the first pixels is greater than or
equal to zero.
[0078] The preset sub-pixels are used to receive a blue
band and an infrared band.
[0079] The preset sub-pixel includes a semiconductor
layer, a metal layer, a photodiode, a first color filter, and
a micromirror that are stacked in order, where the first
color filter includes a blue filter and an infrared filter.
[0080] The preset sub-pixels are used to receive a
green band and an infrared band.
[0081] The preset sub-pixel includes a semiconductor
layer, a metal layer, a photodiode, a second color filter,
and a micromirror that are stacked in order, where the
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second color filter includes a green filter and an infrared
filter.
[0082] The preset sub-pixels are used to receive a red
band and an infrared band.
[0083] The preset sub-pixel includes a semiconductor
layer, a metal layer, a photodiode, a third color filter, and
a micromirror that are stacked in order, where the third
color filter includes a red filter and an infrared filter.
[0084] The preset sub-pixels are used to receive a red
band, a green band, a blue band, and an infrared band.
[0085] The preset sub-pixel includes a semiconductor
layer, a metal layer, a photodiode, a fourth color filter,
and a micromirror that are stacked in order, where the
fourth color filter includes a red filter, a green filter, a blue
filter, and an infrared filter.
[0086] The red sub-pixel includes a semiconductor lay-
er, a metal layer, a photodiode, a red filter, and a micro-
mirror that are stacked in order; the green sub-pixel in-
cludes a semiconductor layer, a metal layer, a photodi-
ode, a green filter, and a micromirror that are stacked in
order; and the blue sub-pixel includes a semiconductor
layer, a metal layer, a photodiode, a blue filter, and a
micromirror that are stacked in order.
[0087] The image sensor is a complementary metal
oxide semiconductor CMOS image sensor, a charge-
coupled device CCD image sensor, or a quantum thin-
film image sensor.
[0088] In the mobile terminal, an RGB pixel array ar-
rangement of a 2PD image sensor is improved by opti-
mizing the RGB pixel array arrangement to a pixel array
arrangement in which RGB pixels and a preset pixel are
combined. In this way, distance detection can be imple-
mented in a 2PD manner to ensure fast focus. The preset
pixels used for receiving different light bands are set to
increase an amount of incident light, thereby improving
the photoelectric conversion efficiency, ensuring a dark-
state photographing effect, and meeting use require-
ments of users.
[0089] A person skilled in the art can understand that
the structure of the mobile terminal shown in FIG. 10
does not constitute any limitation on the mobile terminal,
and the mobile terminal may include more or fewer com-
ponents than those shown in the figure, or a combination
of some components, or the components disposed dif-
ferently. In this embodiment of this disclosure, the mobile
terminal includes but is not limited to a mobile phone, a
tablet computer, a laptop computer, a palmtop computer,
an in-vehicle terminal, a wearable device, a pedometer,
and the like.
[0090] It should be understood that in this embodiment
of this disclosure, the radio frequency unit 1001 may be
configured to receive and send information, or to receive
and send a signal in a call process, and specially, after
receiving downlink data from a base station, send the
downlink data to the processor 1010 for processing; and
also send uplink data to the base station. Generally, the
radio frequency unit 1001 includes but is not limited to
an antenna, at least one amplifier, a transceiver, a cou-

pler, a low noise amplifier, a duplexer, and the like. In
addition, the radio frequency unit 1001 may also com-
municate with a network and other devices via a wireless
communications system.
[0091] The mobile terminal provides the user with wire-
less broadband Internet access through the network
module 1002, for example, helping the user to send and
receive e-mails, browse web pages, and access stream-
ing media.
[0092] The audio output unit 1003 may convert audio
data received by the radio frequency unit 1001 or the
network module 1002 or stored in the memory 1009 into
an audio signal and output the audio signal as a sound.
Furthermore, the audio output unit 1003 may further pro-
vide audio output (for example, a call signal received
sound or a message received sound) related to a specific
function performed by the mobile terminal 1000. The au-
dio output unit 1003 includes a speaker, a buzzer, a re-
ceiver, and the like.
[0093] The input unit 1004 is configured to receive an
audio or video signal. The input unit 1004 may include a
graphics processing unit (Graphics Processing Unit,
GPU) 10041 and a microphone 10042. The graphics
processing unit 10041 processes image data of a still
picture or video obtained by an image capture apparatus
(such as a camera) in a video capture mode or an image
capture mode. A processed image frame may be dis-
played on the display unit 1006. The display unit herein
is the foregoing display module. The image frame proc-
essed by the graphics processing unit 10041 may be
stored in the memory 1009 (or another storage medium)
or be sent by the radio frequency unit 1001 or the network
module 1002. The graphics processing unit 10041 is the
foregoing image data processing module. The micro-
phone 10042 is capable of receiving sounds and
processing such sounds into audio data. The processed
audio data can be converted into a format output that can
be sent to a mobile communication base station through
the radio frequency unit 1001 in a telephone call mode.
[0094] The mobile terminal 1000 may further include
at least one sensor 1005, for example, an optical sensor,
a motion sensor, and another sensor. Specifically, the
optical sensor may include an ambient light sensor and
a proximity sensor. The ambient light sensor may adjust
luminance of the display panel 10061 according to bright-
ness of ambient light, and the proximity sensor may turn
off the display panel 10061 and/or backlight when the
mobile terminal 1000 moves close to an ear. As a type
of motion sensor, an accelerometer sensor can detect
magnitudes of accelerations in all directions (usually
three axes), can detect a magnitude and a direction of
gravity when the mobile phone is in a static state, and
can be applied to mobile terminal posture recognition
(such as screen switching between portrait and land-
scape, related games, and magnetometer posture cali-
bration), functions related to vibration recognition (such
as pedometer and tapping), and the like. The sensor 1005
may further include a fingerprint sensor, a pressure sen-
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sor, an iris sensor, a molecular sensor, a gyroscope, a
barometer, a hygrometer, a thermometer, an infrared
sensor, and the like. Details are not described herein.
[0095] The display unit 1006 is configured to display
information input by the user or information provided to
the user. The display unit 1006 may include a display
panel 10061, and the display panel 10061 may be con-
figured in a form of a liquid crystal display (Liquid Crystal
Display, LCD), an organic light-emitting diode (Organic
Light-Emitting Diode, OLED), or the like.
[0096] The user input unit 1007 may be configured to
receive input digit or character information and generate
key signal input related to user setting and function con-
trol of the mobile terminal. Specifically, the user input unit
1007 may include a touch panel 10071 and other input
devices 10072. The touch panel 10071, also referred to
as a touchscreen, can collect a touch operation (such as
an operation performed by the user on the touch panel
10071 or near the touch panel 10071 with a finger or by
using any proper object or accessory such as a stylus)
of the user on or near the touch panel 10071. The touch
panel 10071 may include two parts: a touch detection
apparatus and a touch controller. The touch detection
apparatus detects a touch azimuth of a user, detects a
signal brought by a touch operation, and transmits the
signal to the touch controller. The touch controller re-
ceives touch information from the touch detection appa-
ratus, converts the touch information into touchpoint co-
ordinates, and sends the touchpoint coordinates to the
processor 1010, and can receive a command sent by the
processor 1010 and execute the command. In addition,
the touch panel 10071 may be implemented in a plurality
of types, such as a resistive type, a capacitive type, an
infrared type, and a surface acoustic wave type. In addi-
tion to the touch panel 10071, the user input unit 1007
may further include other input devices 10072. Specifi-
cally, the other input devices 10072 may include but are
not limited to a physical keyboard, a function key (such
as a volume control key or a power on/off key), a trackball,
a mouse, a joystick, and the like. Details are not described
herein.
[0097] Further, the touch panel 10071 may cover the
display panel 10061. When detecting a touch operation
on or near the touch panel 10071, the touch panel 10071
transmits the touch operation to the processor 1010 to
determine a type of a touch event. Then, the processor
1010 provides a corresponding visual output on the dis-
play panel 10061 based on the type of the touch event.
Although in FIG. 10, the touch panel 10071 and the dis-
play panel 10061 act as two independent parts to imple-
ment input and output functions of the mobile terminal,
in some embodiments, the touch panel 10071 and the
display panel 10061 may be integrated to implement the
input and output functions of the mobile terminal. This is
not specifically limited herein.
[0098] The interface unit 1008 is an interface between
an external apparatus and the mobile terminal 1000. For
example, an external apparatus may include a wired or

wireless headset port, an external power supply (or a
battery charger) port, a wired or wireless data port, a
memory port, a port for connecting an apparatus with an
identification module, an audio input/output (I/O) port, a
video I/O port, an earphone port, and the like. The inter-
face unit 1008 may be configured to receive an input (for
example, data information or power) from an external
apparatus and transmit the received input to one or more
elements within the mobile terminal 1000, or may be con-
figured to transmit data between the mobile terminal 1000
and the external apparatus.
[0099] The memory 1009 may be configured to store
software programs and various data. The memory 1009
may primarily include a program storage area and a data
storage area. The program storage area may store an
operating system, an application (such as an audio play
function and an image play function) required by at least
one function, and the like. The data storage area may
store data (such as audio data and a phone book) created
based on use of the mobile phone. In addition, the mem-
ory 1009 may include a high-speed random access mem-
ory, and may further include a non-volatile memory such
as a disk storage device, a flash memory device, or other
volatile solid-state storage devices.
[0100] The processor 1010 is a control center of the
mobile terminal, and is connected to all components of
the mobile terminal by using various interfaces and lines.
By running or executing a software program and/or mod-
ule that is stored in the memory 1009 and calling data
stored in the memory 1009, the processor 1010 executes
various functions of the mobile terminal and processes
data, so as to perform overall monitoring on the mobile
terminal. The processor 1010 may include one or more
processing units. Optionally, an application processor
and a modem processor may be integrated in the proc-
essor 1010. The application processor primarily process-
es an operating system, user interfaces, application pro-
grams, and the like. The modem processor primarily
processes radio communication. It can be understood
that the modem processor may alternatively be not inte-
grated in the processor 1010.
[0101] The mobile terminal 1000 may further include
a power supply 1011 (such as a battery) that supplies
power to components. Optionally, the power supply 1011
may be logically connected to the processor 1010
through a power management system. In this way, func-
tions such as charge management, discharge manage-
ment, and power consumption management are imple-
mented by using the power management system.
[0102] In addition, the mobile terminal 1000 includes
some functional modules that are not shown. Details are
not described herein.
[0103] It should be noted that the terms "include",
"comprise", or any of their variants in this specification
are intended to cover a non-exclusive inclusion, such that
a process, a method, an article, or an apparatus that in-
cludes a list of elements not only includes those elements
but also includes other elements that are not expressly
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listed, or further includes elements inherent to such proc-
ess, method, article, or apparatus. In absence of more
restrictions, an element preceded by "includes a..." does
not preclude the existence of other identical elements in
the process, method, article, or apparatus that includes
the element.
[0104] According to the foregoing description of the im-
plementation manners, a person skilled in the art may
clearly understand that the foregoing embodiments may
be implemented by using software in combination with a
necessary common hardware platform, and certainly
may alternatively be implemented by using hardware.
However, in most cases, the former is a preferred imple-
mentation manner. Based on such an understanding, the
technical solutions of this disclosure essentially or the
part contributing to the prior art may be implemented in
a form of a software product. The software product is
stored in a storage medium (such as a read-only memory
(Read-Only Memory, ROM)/random access memory
(Random Access Memory, RAM), a magnetic disk, or an
optical disc), and includes several instructions for in-
structing a terminal (which may be a mobile phone, a
computer, a server, an air conditioner, a network device,
or the like) to perform the methods described in the em-
bodiments of this disclosure.
[0105] The foregoing describes the embodiments of
this disclosure with reference to the accompanying draw-
ings. However, this disclosure is not limited to the fore-
going specific implementation manners. The foregoing
specific implementation manners are merely illustrative
rather than restrictive. As instructed by this disclosure,
persons of ordinary skill in the art may develop many
other manners without departing from principles of this
disclosure and the protection scope of the claims, and
all such manners fall within the protection scope of this
disclosure.

Claims

1. An image sensor, comprising:

a pixel array, wherein the pixel array comprises
a preset quantity of pixel units arranged in a pre-
determined manner, and the pixel unit compris-
es a first pixel and a second pixel adjacent to
the first pixel; the first pixel comprises a red sub-
pixel, a green sub-pixel, and a blue sub-pixel,
and the second pixel comprises a green sub-
pixel, a preset sub-pixel, and at least one of a
red sub-pixel and a blue sub-pixel;
both the first pixel and the second pixel are full-
pixel dual-core focusing pixels, and each of the
first pixel and the second pixel comprises four
full-pixel dual-core focusing sub-pixels; and
the preset sub-pixel receives an infrared band
and one of a red band, a green band, and a blue
band, or the preset sub-pixel receives an infra-

red band, a red band, a green band, and a blue
band.

2. The image sensor according to claim 1, wherein
a position of the preset sub-pixel in the second pixel
is the same as a position of the red sub-pixel, the
green sub-pixel, or the blue sub-pixel in the first pixel;
or
a position of the preset sub-pixel in the second pixel
is the same as a position of a first combined sub-
pixel in the first pixel or the same as a position of a
second combined sub-pixel in the first pixel; wherein
the first combined sub-pixel is a combination of half
the red sub-pixel and half the green sub-pixel that
are adjacent; and the second combined sub-pixel is
a combination of half the green sub-pixel and half
the blue sub-pixel that are adjacent.

3. The image sensor according to claim 2, wherein the
pixel unit comprises one second pixel and at least
one first pixel.

4. The image sensor according to claim 1, wherein
a position of a half preset sub-pixel in the second
pixel is the same as a position of a half red sub-pixel,
a half green sub-pixel, or a half blue sub-pixel in the
first pixel, and half preset sub-pixels of two adjacent
second pixels form the preset sub-pixel.

5. The image sensor according to claim 4, wherein in
the pixel unit, a quantity of the second pixels is two,
and a quantity of the first pixels is greater than or
equal to zero.

6. The image sensor according to claim 1, wherein the
preset sub-pixel is used to receive a blue band and
an infrared band; and
the preset sub-pixel comprises a semiconductor lay-
er, a metal layer, a photodiode, a first color filter, and
a micromirror that are stacked in order, wherein the
first color filter comprises a blue filter and an infrared
filter.

7. The image sensor according to claim 1, wherein the
preset sub-pixel is used to receive a green band and
an infrared band; and
the preset sub-pixel comprises a semiconductor lay-
er, a metal layer, a photodiode, a second color filter,
and a micromirror that are stacked in order, wherein
the second color filter comprises a green filter and
an infrared filter.

8. The image sensor according to claim 1, wherein the
preset sub-pixel is used to receive a red band and
an infrared band; and
the preset sub-pixel comprises a semiconductor lay-
er, a metal layer, a photodiode, a third color filter,
and a micromirror that are stacked in order, wherein
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the third color filter comprises a red filter and an in-
frared filter.

9. The image sensor according to claim 1, wherein the
preset sub-pixel is used to receive a red band, a
green band, a blue band, and an infrared band; and
the preset sub-pixel comprises a semiconductor lay-
er, a metal layer, a photodiode, a fourth color filter,
and a micromirror that are stacked in order, wherein
the fourth color filter comprises a red filter, a green
filter, a blue filter, and an infrared filter.

10. The image sensor according to claim 1, wherein the
red sub-pixel comprises a semiconductor layer, a
metal layer, a photodiode, a red filter, and a micro-
mirror that are stacked in order;
the green sub-pixel comprises a semiconductor lay-
er, a metal layer, a photodiode, a green filter, and a
micromirror that are stacked in order; and
the blue sub-pixel comprises a semiconductor layer,
a metal layer, a photodiode, a blue filter, and a mi-
cromirror that are stacked in order.

11. The image sensor according to claim 1, wherein the
image sensor is a complementary metal oxide sem-
iconductor CMOS image sensor, a charge-coupled
device CCD image sensor, or a quantum thin-film
image sensor.

12. A mobile terminal, comprising an imaging system,
wherein the imaging system comprises:

the image sensor according to any one of claims
1 to 11;
a lens module;
a drive module configured to drive movement of
the lens module;
a filter module disposed between the lens mod-
ule and the image sensor;
an image data processing module connected to
the image sensor; and
a display module connected to the image data
processing module.

13. The mobile terminal according to claim 12, wherein
the filter module is capable of allowing light with a
wavelength of 380nm to 1100nm to pass.
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