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(57) The present disclosure provides a camera mod-
ule, a camera assembly, an electronic device, a mobile
terminal and a shooting method. The camera module in-
cludes a fixing member, a rotating member, a first ball
and a second ball. The rotating member is rotatably con-
nected to the fixing member and includes a base and a
light redirecting member fixed to the base for redirecting
an incident light. The first ball is disposed between the

base and the fixing member and capable of moving the
rotating member to rotate around a first axis relative to
the fixing member. The second ball is disposed between
the base and the fixing member and capable of moving
the rotating member to rotate around a second axis rel-
ative to the fixing member. By means of the above, the
present disclosure enables the optical stabilization of the
camera module.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the field of
smart device technologies, and in particular to a camera
module, a camera assembly, an electronic device, a mo-
bile terminal and a shooting method.

BACKGROUND

[0002] Currently, mobile phones and other electronic
devices are often equipped with a camera module to
achieve a function of taking pictures. However, in the
process of taking photos, the devices are prone to shak-
ing, which affects a capture and collection of light by the
camera module, thus adversely affecting an imaging.

SUMMARY OF THE DISCLOSURE

[0003] The present disclosure provides a camera mod-
ule, a camera assembly, an electronic device, a mobile
terminal and a shooting method to achieve an optical
stabilization of the camera module.
[0004] The present disclosure provides a camera mod-
ule including a fixing member, a rotating member, a first
ball and a second ball. The rotating member is rotatably
connected to the fixing member and includes a base and
a light redirecting member fixed to the base for redirecting
an incident light. The first ball is disposed between the
base and the fixing member and capable of moving the
rotating member to rotate around a first axis relative to
the fixing member. The second ball is disposed between
the base and the fixing member and capable of moving
the rotating member to rotate around a second axis rel-
ative to the fixing member.
[0005] Further, the present disclosure provides a cam-
era module including a fixing member, a rotating mem-
ber, a plurality of first balls and a plurality of second balls.
The rotating member is connected to the fixing member,
and capable of rotating around a first axis and a second
axis. The rotating member includes a base and a light
redirecting member fixed to the base for redirecting an
incident light. The plurality of first balls are disposed be-
tween the base and the fixing member along an axial
direction of the first axis, such that the rotating member
rotates around the first axis relative to the fixing member.
The plurality of second balls are disposed between the
base and the fixing member along an axial direction of
the second axis, such that the rotating member rotates
around the second axis relative to the fixing member.
[0006] Further, the present disclosure provides a per-
iscope camera module including a fixing member, a ro-
tating member, a connecting member, a plurality of first
balls and a plurality of second balls. The rotating member
is connected to the fixing member and capable of rotating
around a first axis and a second axis. The rotating mem-
ber includes a base and a light redirecting member fixed

to the base for redirecting an incident light. The light re-
directing member includes a light incident surface and a
light reflecting surface connected to the light incident sur-
face and inclined. The connecting member is disposed
between the fixing member and the rotating member. The
plurality of first balls are disposed between the base and
the fixing member, for defining the first axis such that the
rotating member rotates around the first axis relative to
the fixing member and the connecting member. The plu-
rality of second balls are disposed between the base and
the fixing member, for defining the second axis such that
the rotating member and the connecting member rotate
around the second axis relative to the fixing member.
[0007] Further, the present disclosure provides a cam-
era assembly including a first camera module and a dec-
orating member. The first camera module includes a fix-
ing member, a rotating member, rotatably connected to
the fixing member, a plurality of first balls and a plurality
of second balls. The fixing member is defined with a light
inlet. The decorating member is disposed around an out-
er circumference of the light inlet. The rotating member
includes a base and a light redirecting member fixed to
the base corresponding to the light inlet, for redirecting
an incident light. The plurality of first balls are disposed
between the base and the fixing member and capable of
moving the rotating member to rotate around a first axis
relative to the fixing member. The plurality of second balls
are disposed between the base and the fixing member
and capable of moving the rotating member to rotate
around a second axis relative to the fixing member.
[0008] Further, the present disclosure provides an
electronic device including a front case, a display em-
bedded in the front case, a rear cover connected to the
front case, a first camera module embedded in the rear
cover and a second camera module embedded in the
rear cover in parallel with the first camera module. The
first camera module includes a fixing member, a rotating
member connected to the fixing member, a plurality of
first balls, a plurality of second balls and a lens assembly.
The rotating member is capable of rotating around a first
axis and a second axis. The rotating member includes a
base and a light redirecting member fixed to the base for
redirecting an incident light. The plurality of first balls are
disposed between the base and the fixing member, for
defining the first axis and capable of moving the rotating
member to rotate around the first axis relative to the fixing
member. The plurality of second balls are disposed be-
tween the base and the fixing member, for defining the
second axis and capable of moving the rotating member
to rotate around the second axis relative to the fixing
member. The lens assembly is movably connected to the
fixing member, for transmitting a light passing through
the light redirecting member. An optical axis of the lens
assembly is perpendicular to the first axis and the second
axis.
[0009] Further, the present disclosure provides a mo-
bile terminal including a front case, a display embedded
in the front case, a rear cover connected to the front case,
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a first camera module embedded in the rear cover, and
a second camera module embedded in the rear cover in
parallel with the first camera module. A projection of the
first camera module and the second camera module on
the display is located in the display area. The first camera
module includes a fixing member, a rotating member con-
nected to the fixing member, a connecting member dis-
posed between the fixing member and the rotating mem-
ber, a plurality of first balls, a first drive mechanism, a
plurality of second balls, a second drive mechanism, a
lens assembly and an image sensor. The rotating mem-
ber is capable of rotating around a first axis and a second
axis. The rotating member includes a base and a light
redirecting member fixed to the base for redirecting an
incident light. The light redirecting member includes a
light incident surface and a light reflecting surface con-
nected to the light incident surface and inclined. The plu-
rality of first balls are disposed between the base and the
fixing member, for defining the first axis. The first drive
mechanism is connected to the base, for driving the base
to drive the rotating member to rotate around the first axis
relative to the fixing member and the connecting member.
The plurality of second balls are disposed between the
base and the fixing member, for defining the second axis.
The second drive mechanism is connected to the base,
for driving the base to drive the rotating member and the
connecting member to rotate around the second axis rel-
ative to the fixing member. The lens assembly is movably
connected to the fixing member, for transmitting a light
passing through the light redirecting member; .An optical
axis of the lens assembly is perpendicular to the first axis
and the second axis. The image sensor is connected to
the fixing member, for sensing a light passing through
the lens assembly.
[0010] Further, the present disclosure provides a
shooting method of a camera, the camera including a
fixing member, a rotating member, a first ball and a sec-
ond ball. The rotating member is rotatably connected to
the fixing member and includes a base and a light redi-
recting member fixed to the base. The light redirecting
member is configured to redirect an incident light. The
first ball and the second ball are disposed between the
base and the fixing member. The shooting method in-
cludes: detecting and obtaining a shaking parameter of
the fixing member, and generating a control signal cor-
responding to the shaking parameter; and configuring a
control signal to drive the rotating member to rotate
around a first axis relative to the fixing member via the
first ball, and around a second axis relative to the fixing
member via the second ball.
[0011] By arranging a first ball and a second ball be-
tween the fixing member and the rotating member of the
camera module, the present disclosure enables the ro-
tating member to rotate around the first axis and/or the
second axis relative to the fixing member when the fixing
member shakes during the shooting process, thereby re-
ducing the influence on the optical path caused by the
shaking of the fixing member and keeping the optical

path of the camera module stable, thereby improving the
image quality of the camera module.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] To further illustrate technical solutions of em-
bodiments of the present disclosure, drawings needed
for description of the embodiments will be briefly intro-
duced. Obviously, the following drawings are only some
embodiments of the present disclosure. To any one of
skill in the art, other drawings may be obtained without
any creative work based on the following drawings.

FIG. 1 is a front-structural schematic view of an elec-
tronic device according to an embodiment of the
present disclosure.
FIG. 2 is an exploded structural schematic view of
an electronic device according to an embodiment of
the present disclosure.
FIG. 3 is a rear-structural schematic view of an elec-
tronic device according to an embodiment of the
present disclosure.
FIG. 4 is a structural schematic view of a housing
according to an embodiment of the present disclo-
sure.
FIG. 5 is a structural schematic view of a camera
module according to an embodiment of the present
disclosure.
FIG. 6 is an exploded structural schematic view of a
first camera module according to an embodiment of
the present disclosure.
FIG. 7 is a section schematic view of an exploded
structure of a first camera module according to an
embodiment of the present disclosure.
FIG. 8 is a first section structural schematic view of
a first camera module according to an embodiment
of the present disclosure.
FIG. 9 is a top view of a partial structure of a first
camera module according to an embodiment of the
present disclosure.
FIG. 10 is a top view of a fixing member with a top
wall removed according to an embodiment of the
present disclosure.
FIG. 11 is a structural schematic view of a light re-
directing member according to an embodiment of
the present disclosure.
FIG. 12 is another structural schematic view of a light
redirecting member according to an embodiment of
the present disclosure.
FIG. 13 is a schematic view of a light propagation
path of a first camera module according to an em-
bodiment of the present disclosure.
FIG. 14 is another schematic view of a light propa-
gation path of a first camera module according to an
embodiment of the present disclosure.
FIG. 15 is a schematic view of a rotation of a rotating
member around a first axis according to an embod-
iment of the present disclosure.
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FIG. 16 is another schematic view of a rotation of a
rotating member around a first axis according to an
embodiment of the present disclosure.
FIG. 17 is a top view of a partial structure of a first
camera module according to an embodiment of the
present disclosure.
FIG. 18 is a side view of a partial structure of a first
camera module according to an embodiment of the
present disclosure.
FIG. 19 is a schematic view of a rotation of a rotating
member around a second axis according to an em-
bodiment of the present disclosure.
FIG. 20 is another schematic view of a rotation of a
rotating member around a second axis according to
an embodiment of the present disclosure.
FIG. 21 is a second section structural schematic view
of a first camera module according to an embodiment
of the present disclosure.
FIG. 22 is another exploded structural schematic
view of a first camera module according to an em-
bodiment of the present disclosure.
FIG. 23 is another structural schematic view of a fix-
ing member according to an embodiment of the
present disclosure.
FIG. 24 is a schematic view of a mating structure of
a base and a fixing member according to an embod-
iment of the present disclosure.
FIG. 25 is a third section structural schematic view
of a first camera module according to an embodiment
of the present disclosure.
FIG. 26 is a fourth section structural schematic view
of a first camera module according to an embodiment
of the present disclosure.
FIG. 27 is an exploded structural schematic view of
a camera component according to an embodiment
of the present disclosure.
FIG. 28 is a section schematic view of a partial struc-
ture of an electronic device module according to an
embodiment of the present disclosure.
FIG. 29 is a structural schematic view of a camera
module provided in the related art.
FIG. 30 is a first flowchart of a shooting method ac-
cording to an embodiment of the present disclosure.
FIG. 31 is a second flowchart of a shooting method
according to an embodiment of the present disclo-
sure.
FIG. 32 is a flowchart of block M20 in FIG. 30.
FIG. 33 is a flowchart of block M26 in FIG. 32.
FIG. 34 is another flowchart of block M26 in FIG. 32.
FIG. 35 is a flowchart of block M28 in FIG. 32.
FIG. 36 is a third flowchart of a shooting method ac-
cording to an embodiment of the present disclosure.
FIG. 37 is a structural schematic view of a camera
component according to a first embodiment of the
present disclosure.
FIG. 38 is a structural schematic view of a camera
component according to a second embodiment of
the present disclosure.

FIG. 39 is a structural schematic view of an electronic
device according to a first embodiment of the present
disclosure.
FIG. 40 is a structural schematic view of a camera
component according to a third embodiment of the
present disclosure.
FIG. 41 is a structural schematic view of a camera
component according to a fourth embodiment of the
present disclosure.
FIG. 42 is a structural schematic view of a camera
component according to a fifth embodiment of the
present disclosure.
FIG. 43 is a structural schematic view of a camera
component according to a sixth embodiment of the
present disclosure.
FIG. 44 is a structural schematic view of a housing
according to an embodiment of the present disclo-
sure.
FIG. 45 is a structural schematic view of an electronic
device according to a second embodiment of the
present disclosure.
FIG. 46 is a structural schematic view of an electronic
device according to a third embodiment of the
present disclosure.
FIG. 47 is a structural schematic view of a camera
component according to a seventh embodiment of
the present disclosure.
FIG. 48 is a structural schematic view of a bracket
according to an embodiment of the present disclo-
sure.
FIG. 49 is a front-structural schematic view of an
electronic device according to an embodiment of the
present disclosure.
FIG. 50 is a front-structural schematic view of an
electronic device according to another embodiment
of the present disclosure.

DETAILED DESCRIPTION

[0013] The following will be a clear and complete de-
scription of the technical scheme in the embodiments of
the present disclosure, in conjunction with the drawings
of the present disclosure. It is clear that the embodiments
described are only some, but not all, of the embodiments
of the present disclosure. Based on the embodiments in
the present disclosure. All other embodiments obtained
by those of ordinary skills in the art without creative work
are within the scope of the present disclosure.
[0014] The present disclosure provides a camera mod-
ule including a fixing member, a rotating member, a first
ball and a second ball. The rotating member is rotatably
connected to the fixing member and includes a base and
a light redirecting member fixed to the base for redirecting
an incident light. The first ball is disposed between the
base and the fixing member and capable of moving the
rotating member to rotate around a first axis relative to
the fixing member. The second ball is disposed between
the base and the fixing member and capable of moving
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the rotating member to rotate around a second axis rel-
ative to the fixing member.
[0015] In some embodiments, a number of the first
balls is more than one, centers of the first balls are located
on the first axis; a number of the second balls is more
than one, centers of the second balls are located on the
second axis.
[0016] In some embodiments, the number of the first
balls and that of the second balls are both two.
[0017] In some embodiments, the camera module fur-
ther includes a connecting member disposed between
the fixing member and the rotating member; the first ball
is disposed between the rotating member and the con-
necting member and capable of moving the rotating
member to rotate around the first axis relative to the fixing
member and the connecting member; the second ball is
disposed between the fixing member and the connecting
member such that the connecting member and the rotat-
ing member may rotate around the second axis relative
to the fixing member.
[0018] In some embodiments, the base includes a first
side wall, a first rotation slot matched to the first ball is
defined on the first side wall of the base; the connecting
member includes a first outer wall surface facing the first
side wall of the base, a second rotation slot is defined on
the first outer wall surface of the connecting member fac-
ing the first rotation slot and matched to the first ball; the
first ball is accommodated in the first rotation slot and the
second rotation slot, a first gap is defined between the
first side wall of the base and the first outer wall surface
of the connecting member, such that the rotating member
is capable of rotating around the first axis within a range
defined by the first gap by a rotation of the first ball in the
first rotation slot and the second rotation slot.
[0019] In some embodiments, the connecting member
includes a second outer wall surface disposed back to
the first outer wall surface, a third rotation slot matched
to the second ball is defined on the second outer wall
surface of the connecting member; the fixing member
includes a first side wall facing the second outer wall sur-
face of the connecting member, a fourth rotation slot fac-
ing the third rotation slot and matched to the second ball
is defined on the first side wall of the fixing member; the
second ball is accommodated in the third rotation slot
and the fourth rotation slot, a second gap is defined be-
tween the second outer wall surface of the connecting
member and the first side wall of the fixing member, such
that the rotating member is capable of rotating around
the second axis within a range defined by the second
gap by a rotation of the second ball in the third rotation
slot and the fourth rotation slot.
[0020] In some embodiments, the camera module in-
cludes a first drive mechanism connected to the base,
for driving the base to drive the rotating member to rotate
around the first axis; and a second drive mechanism con-
nected to the base, for driving the base to drive the ro-
tating member to rotate around the second axis.
[0021] In some embodiments, the base includes a sec-

ond side wall disposed on a side of the first side wall of
the base and connected to the first side wall of the base,
the fixing member includes a second side wall connected
to the first side wall of the fixing member and disposed
facing the second side wall of the base; the first drive
mechanism includes: a first magnet, fixed to the second
side wall of the base; and a first coil, disposed on the
second side wall of the fixing member corresponding to
the first magnet; wherein when the first coil is energized,
the first magnet undergoes a movement to drive the base
to drive the light redirecting member to rotate around the
first axis.
[0022] In some embodiments, a first mounting slot is
defined on the second side wall of the base, the first mag-
net is fixed in the first mounting slot by means of an ad-
hesive.
[0023] In some embodiments, the base includes a third
side wall connected to the first side wall of the base, the
fixing member includes a third side wall connected to the
first side wall of the fixing member and disposed facing
the third side wall of the base; the first drive mechanism
includes: a second magnet, fixed to the third side wall of
the base; and a second coil, disposed on the third side
wall of the fixing member corresponding to the second
magnet; wherein when the second coil is energized, the
second magnet undergoes a movement to drive the base
to drive the light redirecting member to rotate around the
first axis.
[0024] In some embodiments, a second mounting slot
is defined on the third side wall of the base, the second
magnet is fixed in the second mounting slot by means of
an adhesive.
[0025] In some embodiments, the base includes a bot-
tom wall disposed on a side of the first side wall of the
base and connected to the first side wall of the base, the
fixing member includes a bottom side wall disposed on
a side of the first side wall of the fixing member, connected
to the first side wall of the fixing member and disposed
facing the bottom wall of the base; the second drive
mechanism includes: a third magnet, fixed to the bottom
wall of the base; and a third coil, disposed on the bottom
wall of the fixing member corresponding to the third mag-
net; wherein when the third coil is energized, the third
magnet undergoes a movement to drive the base to drive
the light redirecting member to rotate around the second
axis.
[0026] In some embodiments, a third mounting slot is
defined on the bottom wall of the base, the third magnet
is fixed in the third mounting slot by means of an adhesive.
[0027] In some embodiments, the camera module in-
cludes a first magnetic member, fixed on the first side
wall of the base; and a second magnetic member, fixed
on the first side wall of the fixing member; wherein a po-
larity of a magnetic pole on a side of the first magnetic
member facing the second magnetic member is opposite
to a polarity of a magnetic pole on a side of the second
magnetic member facing the first magnetic member,
such that the base, the connecting member and the fixing
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member are positional limited through an attract of op-
posite polarities.
[0028] In some embodiments, the first magnetic mem-
ber includes a fourth magnet, a fourth mounting slot
matched to the fourth magnet is defined on the first side
wall of the base, the fourth magnet is fixed in the fourth
mounting slot by means of an adhesive; the second mag-
netic member includes a fifth magnet, a fifth mounting
slot matched to the fifth magnet is defined on the first
side wall of the fixing member, the fifth magnet is fixed
in the fifth mounting slot by means of the adhesive.
[0029] In some embodiments, the first axis and the sec-
ond axis are perpendicular to each other.
[0030] In some embodiments, the camera module in-
cludes a lens assembly movably connected to the fixing
member, for transmitting a light passing through the light
redirecting member; an optical axis of the lens assembly
is perpendicular to the first axis and the second axis.
[0031] In some embodiments, the lens assembly in-
cludes: a moving member; a lens unit, fixed to the moving
member, the optical axis of the lens assembly being an
optical axis of the lens unit; and a third drive mechanism,
connected to the fixing member and the moving member,
for driving the moving member along the optical axis of
the lens unit.
[0032] In some embodiments, the moving member has
a substantially cylindrical shape; the lens unit includes a
plurality of lenses spaced in the moving element along a
moving direction of the moving element.
[0033] In some embodiments, the moving member in-
cludes at least two clips; the lens unit includes a plurality
of lenses sandwiched between the at least two clips and
spaced along a moving direction of the moving member.
[0034] In some embodiments, a number of the lens
units, a number of the moving members, and a number
of the third drive mechanisms are each more than one;
each lens unit includes a lens and is fixedly connected
to the moving member; each drive mechanism is con-
nected to one of the moving members to drive the one
of the moving members independently.
[0035] In some embodiments, the light redirecting
member is a prism, the prism including: a light incident
surface; a light reflecting surface, connected to the light
incident surface and inclined; and a light emitting surface,
connected to the light incident surface; wherein the inci-
dent light enters from the light incident surface, is redi-
rected by the light reflecting surface, and is emitted from
the light emitting surface.
[0036] In some embodiments, the light emitting surface
is connected to the light reflecting surface.
[0037] In some embodiments, the prism includes: a
backlight surface disposed back to the light incident sur-
face, wherein the light reflecting surface is connected to
the backlight surface and the light incident surface; the
light emitting surface is disposed back to the backlight
surface; the light emitting surface is connected to and
disposed between the backlight surface and the light in-
cident surface.

[0038] In some embodiments, the light incident surface
is disposed parallel to the backlight surface.
[0039] In some embodiments, the light incident surface
and the backlight surface are both perpendicular to the
light emitting surface.
[0040] In some embodiments, a distance range be-
tween the backlight surface and the light incident surface
is about 4.8 mm to about 5.0 mm.
[0041] In some embodiments, the first axis is perpen-
dicular to the light incident surface, the second axis is
parallel to the light incident surface and the light reflecting
surface.
[0042] In some embodiments, the light reflecting sur-
face phase is inclined at about 45 degrees relative to the
light incident surface.
[0043] In some embodiments, a hardening layer is
formed on surfaces of the incident light surface, the light
reflecting surface, and the light emitting surface.
[0044] In some embodiments, the light redirecting
member is a plane mirror.
[0045] In some embodiments, the camera module in-
cludes an image sensor, connected to the fixing member,
for sensing a light passing through the lens assembly.
[0046] Further, the present disclosure provides a cam-
era module including a fixing member, a rotating mem-
ber, a plurality of first balls and a plurality of second balls.
The rotating member is connected to the fixing member,
and capable of rotating around a first axis and a second
axis. The rotating member includes a base and a light
redirecting member fixed to the base for redirecting an
incident light. The plurality of first balls are disposed be-
tween the base and the fixing member along an axial
direction of the first axis, and capable of moving the ro-
tating member to rotate around the first axis relative to
the fixing member. The plurality of second balls are dis-
posed between the base and the fixing member along
an axial direction of the second axis, and capable of mov-
ing the rotating member to rotate around the second axis
relative to the fixing member.
[0047] Further, the present disclosure provides a per-
iscope camera module including a fixing member, a ro-
tating member, a connecting member, a plurality of first
balls and a plurality of second balls. The rotating member
is connected to the fixing member and capable of rotating
around a first axis and a second axis. The rotating mem-
ber includes a base and a light redirecting member fixed
to the base for redirecting an incident light. The light re-
directing member includes a light incident surface and a
light reflecting surface connected to the light incident sur-
face and inclined. The connecting member is disposed
between the fixing member and the rotating member. The
plurality of first balls are disposed between the base and
the fixing member, for defining the first axis such that the
rotating member may rotate around the first axis relative
to the fixing member and the connecting member. The
plurality of second balls are disposed between the base
and the fixing member, for defining the second axis such
that the rotating member and the connecting member
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may rotate around the second axis relative to the fixing
member.
[0048] Further, the present disclosure provides a cam-
era assembly including a first camera module and a dec-
orating member. The first camera module includes a fix-
ing member, a rotating member, rotatably connected to
the fixing member, a plurality of first balls and a plurality
of second balls. The fixing member is defined with a light
inlet. The decorating member is disposed around an out-
er circumference of the light inlet. The rotating member
includes a base and a light redirecting member fixed to
the base corresponding to the light inlet, for redirecting
an incident light. The plurality of first balls are disposed
between the base and the fixing member and capable of
moving the rotating member to rotate around a first axis
relative to the fixing member. The plurality of second balls
are disposed between the base and the fixing member
and capable of moving the rotating member to rotate
around a second axis relative to the fixing member.
[0049] In some embodiments, the fixing member in-
cludes a top wall and a side wall disposed around the
top wall, the light inlet is defined on the top wall, the top
wall is defined with a groove; a part of the decorating
member is accommodated in the groove.
[0050] In some embodiments, the groove is defined at
a connection of the top wall and the side wall.
[0051] In some embodiments, the groove is defined on
opposite sides of the light inlet; or, the groove is defined
around the outer circumference of the light inlet.
[0052] In some embodiments, the decorating member
includes: a main body portion, defined with a first through
hole, the first through hole corresponding to the light inlet;
and a convex edge, disposed at a bottom of the main
body portion and extending in a radial direction of the
first through hole away from the first through hole.
[0053] In some embodiments, the camera assembly
includes a second camera module, wherein the second
camera module includes: a shell, defined with an incident
hole; and an imaging assembly disposed within the shell;
wherein the first camera module and the second camera
module are arranged side by side, the main body portion
is arranged around the outer circumference of the light
inlet, the main body portion is defined with a second
through hole corresponding to the incident hole.
[0054] Further, the present disclosure provides an
electronic device including a front case, a display em-
bedded in the front case, a rear cover connected to the
front case, a first camera module embedded in the rear
cover and a second camera module embedded in the
rear cover in parallel with the first camera module. The
first camera module includes a fixing member, a rotating
member connected to the fixing member, a plurality of
first balls, a plurality of second balls and a lens assembly.
The rotating member is capable of rotating around a first
axis and a second axis. The rotating member includes a
base and a light redirecting member fixed to the base for
redirecting an incident light. The plurality of first balls are
disposed between the base and the fixing member, for

defining the first axis such that the rotating member may
rotate around the first axis relative to the fixing member.
The plurality of second balls are disposed between the
base and the fixing member, for defining the second axis
such that the rotating member may rotate around the
second axis relative to the fixing member. The lens as-
sembly is movably connected to the fixing member, for
transmitting a light passing through the light redirecting
member. An optical axis of the lens assembly is perpen-
dicular to the first axis and the second axis.
[0055] In some embodiments, the first camera module
is a periscopic telephoto camera module and the second
camera module is a wide-angle camera module.
[0056] Further, the present disclosure provides a mo-
bile terminal including a front case, a display embedded
in the front case, a rear cover connected to the front case,
a first camera module embedded in the rear cover, and
a second camera module embedded in the rear cover in
parallel with the first camera module. A projection of the
first camera module and the second camera module on
the display is located in the display area. The first camera
module includes a fixing member, a rotating member con-
nected to the fixing member, a connecting member dis-
posed between the fixing member and the rotating mem-
ber, a plurality of first balls, a first drive mechanism, a
plurality of second balls, a second drive mechanism, a
lens assembly and an image sensor. The rotating mem-
ber is capable of rotating around a first axis and a second
axis. The rotating member includes a base and a light
redirecting member fixed to the base for redirecting an
incident light. The light redirecting member includes a
light incident surface and a light reflecting surface con-
nected to the light incident surface and inclined. The plu-
rality of first balls are disposed between the base and the
fixing member, for defining the first axis. The first drive
mechanism is connected to the base, for driving the base
to drive the rotating member to rotate around the first axis
relative to the fixing member and the connecting member.
The plurality of second balls are disposed between the
base and the fixing member, for defining the second axis.
The second drive mechanism is connected to the base,
for driving the base to drive the rotating member and the
connecting member to rotate around the second axis rel-
ative to the fixing member. The lens assembly is movably
connected to the fixing member, for transmitting a light
passing through the light redirecting member. An optical
axis of the lens assembly is perpendicular to the first axis
and the second axis. The image sensor is connected to
the fixing member, for sensing a light passing through
the lens assembly.
[0057] Further, the present disclosure provides a
shooting method of a camera, the camera including a
fixing member, a rotating member, a first ball and a sec-
ond ball. The rotating member is rotatably connected to
the fixing member and includes a base and a light redi-
recting member fixed to the base. The light redirecting
member is configured to redirect an incident light. The
first ball and the second ball are disposed between the

11 12 



EP 3 817 357 A1

8

5

10

15

20

25

30

35

40

45

50

55

base and the fixing member. The shooting method in-
cludes: detecting and obtaining a shaking parameter of
the fixing member, and generating a control signal cor-
responding to the shaking parameter; and configuring a
control signal to drive the rotating member to rotate
around a first axis relative to the fixing member via the
first ball, and around a second axis relative to the fixing
member via the second ball.
[0058] In some embodiments, the shaking parameter
includes a rotation angle of the fixing member around the
first axis and a rotation angle around the second axis;
the detecting and obtaining a shaking parameter of the
fixing member, and generating a control signal corre-
sponding to the shaking parameter include: detecting and
obtaining the rotation angle of the fixing member around
the first axis and the rotation angle of the fixing member
around the second axis; and generating a first control
signal corresponding to the rotation angle of the fixing
member around the first axis, and a second control signal
corresponding to the rotation angle of the fixing member
around the second axis. The configuring a control signal
to drive the rotating member to rotate around a first axis
relative to the fixing member via the first ball, and around
a second axis relative to the fixing member via the second
ball includes: configuring the first control signal to drive
the rotating member to rotate a first angle compensation
amount via the first ball relative to the fixing member
around the first axis; and configuring the second control
signal to drive the rotating member to rotate a second
angle compensation amount via the second ball relative
to the fixing member around the second axis.
[0059] In some embodiments, the camera includes a
first drive mechanism and a second drive mechanism,
the first drive mechanism and the second drive mecha-
nism both being connected to the base; the configuring
a control signal to drive the rotating member to rotate
around a first axis relative to the fixing member via the
first ball, and around a second axis relative to the fixing
member via the second ball includes: configuring the first
control signal to control the first drive mechanism to drive
the rotating member to rotate the first angle compensa-
tion amount via the first ball relative to the fixing member
around the first axis; and configuring the second control
signal to control the second drive mechanism to drive the
rotating member to rotate the second angle compensa-
tion amount via the second ball relative to the fixing mem-
ber around the second axis.
[0060] In some embodiments, the first drive mecha-
nism includes a first coil and a first magnet, the first coil
being fixed to the fixing member and the first magnet
being fixed to the base corresponding to the first coil; the
configuring the first control signal to control the first drive
mechanism to drive the rotating member to rotate the
first angle compensation amount via the first ball relative
to the fixing member around the first axis includes: input-
ting a current with a first direction and a first magnitude
to the first coil based on the first control signal to generate
a magnetic field in the first coil; and moving, by the first

magnet, under an action of the magnetic field generated
by the first coil to drive the base for driving the light redi-
recting member to rotate the first angle compensation
amount via the first ball relative to the fixing member
around the first axis.
[0061] In some embodiments, the first drive mecha-
nism includes a second coil and a second magnet, the
second coil being fixed to the fixing member and the sec-
ond magnet being fixed to the base corresponding to the
second coil; the configuring the second control signal to
control the second drive mechanism to drive the rotating
member to rotate the second angle compensation
amount via the second ball relative to the fixing member
around the second axis includes: inputting a current with
a second direction and a second magnitude to the second
coil based on the first control signal to generate a mag-
netic field in the second coil; and moving, by the second
magnet, under an action of the magnetic field generated
by the second coil to drive the base for driving the light
redirecting member to rotate the second angle compen-
sation amount via the first ball relative to the fixing mem-
ber around the first axis.
[0062] In some embodiments, the second drive mech-
anism includes a third coil and a third magnet, the third
coil being fixed to the fixing member and the third magnet
being fixed to the base corresponding to the third coil;
the configuring the second control signal to control the
second drive mechanism to drive the rotating member to
rotate the second angle compensation amount via the
second ball relative to the fixing member around the sec-
ond axis includes: inputting a current with a third direction
and a third magnitude to the third coil based on the sec-
ond control signal to generate a magnetic field in the third
coil; and moving, by the third magnet, under an action of
the magnetic field generated by the third coil to drive the
base cooperatively with the second magnet for driving
the light redirecting member to rotate the second angle
compensation amount via the second ball relative to the
fixing member around the second axis.
[0063] In some embodiments, the first axis and the sec-
ond axis are perpendicular to each other.
[0064] In some embodiments, the camera includes a
lens assembly and a third drive mechanism, the lens as-
sembly being movably connected to the fixing member
under a drive of the third drive mechanism for transmitting
a light redirected by the light redirecting member; an op-
tical axis of the lens assembly is perpendicular to the first
axis and the second axis; the shooting method includes:
detecting and obtaining a displacement of the fixing
member in a direction of the optical axis of the lens as-
sembly; generating a third control signal corresponding
to the displacement of the fixing member in the direction
of the optical axis of the lens assembly; and configuring
the third control signal to control the third drive mecha-
nism to drive the lens assembly to move a displacement
compensation amount along the optical axis of the lens
assembly.
[0065] In some embodiments, the camera also in-
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cludes an image sensor connected to the fixing member,
for sensing a light passing through the lens assembly.
[0066] References herein to "embodiments" imply that
a particular feature, structure, or characteristic described
in conjunction with an embodiment may be included in
at least one embodiment of the present disclosure. The
presence of the phrase at various points in the specifi-
cation does not necessarily mean that all embodiments
are the same, nor are they independent or alternative
embodiments that are mutually exclusive with other em-
bodiments. It is understood both explicitly and implicitly
by those of ordinary skills in the art that the embodiments
described herein may be combined with other embodi-
ments.
[0067] Referring to FIGs. 1 and 2, the electronic device
according to some embodiments of the present disclo-
sure may include a housing 200, a display assembly 400,
and a camera assembly 600. Both the display assembly
400 and the camera assembly 600 are disposed on the
housing 200. Specifically, the electronic device may be
an electronic device or a mobile terminal, or other elec-
tronic devices with display and camera functions, such
as a mobile phone, a tablet computer, a laptop computer,
a smart bracelet, a smart watch, a smart helmet, smart
glasses, and the like. The mobile phone is described as
an example of embodiments of the present disclosure.
Understandably, the specific form of the electronic device
may also be others and is not limited herein.
[0068] Referring specifically to FIGs. 3 and 4, the hous-
ing 200 is an outer shell of the mobile phone, which may
have functions of protecting internal parts thereof (e.g.,
a main board, a battery, etc.). The housing 200 may in-
clude a front case 202 and a rear cover 204 connected
to the front case 202. The front case 202 and the rear
cover 204 may cooperatively define a capacitive cavity
206 for receiving the internal parts of the mobile phone.
[0069] The rear cover 204 may have a substantially
rectangular or rounded rectangular shape. The rear cov-
er 204 may be made of plastic, glass, ceramic, fiber com-
posite, metal (e.g., stainless steel, aluminum, etc.), or
other suitable materials or a combination of these mate-
rials. In some embodiments, a portion of the rear cover
204 may be made of a dielectric or other low conductivity
material. In some embodiments, the rear cover 204 or at
least some of the structures constituting the rear cover
204 may be formed from metal components.
[0070] The front case 202 extends vertically from edg-
es of the four sides of the rear cover 204. The front case
202 is enclosed by four borders connected at beginnings
and ends.
[0071] The display assembly 400 may be electrically
connected to the camera assembly 600, the battery, the
processor, etc., for displaying information. Referring to
FIGs. 1-2, the display assembly 400 may include a cover
plate 402 and a display 404. The display 404 is embed-
ded in the front case 202. The cover plate 402 covers
the display 404 for protecting the display 404. The cover
402 may be made of a light-transmissive material such

as glass, plastic, or the like. The display 404 includes a
display area 401 and a non-display area 403. The non-
display area 403 is arranged on a side of the display area
401, or enclosing a periphery of the display area 401.
[0072] The camera assembly 600 may be disposed on
a back side of the mobile phone as a rear camera. It shall
be understood that the camera assembly 600 may also
be disposed on a front side of the mobile phone as a front
camera. As shown in FIG. 3, the camera assembly 600
is embedded in an upper left position of the rear cover
204. Of course, the camera assembly 600 may also be
arranged at other positions such as an upper middle or
upper right position of the rear cover 204 according to
specific needs, which is not limited herein. In particular,
a projection of the camera assembly 600 on the display
404 may be disposed within the display area 401 of the
display 404.
[0073] It shall be understood that orientations or posi-
tion relationships indicated by terms of "up", "down",
"left", "right", etc. herein and hereinafter are based on
orientations or position relationships shown in the draw-
ings only for the purpose of facilitating and simplifying
the description. They do not indicate or imply that the
devices or components referred to must have a particular
orientation, be constructed or operated in a particular ori-
entation, which are therefore not to be construed as a
limitation of the present disclosure.
[0074] As shown in FIG. 5, in some embodiments, the
camera assembly 600 may include a first camera module
100, a second camera module 300, a decorating member
700, and a bracket 900. The first camera module 100 is
a periscopic telephoto camera module. The second cam-
era module 300 is a wide-angle camera module. The first
camera module 100 and the second camera module 300
are arranged side by side. The first camera module 100
and the second camera module 300 may also be an in-
tegrated camera module.
[0075] It is to be noted that the terms of "first", "second",
etc. herein and hereinafter are for descriptive purposes
only. They are not to be construed as indicating or im-
plying relative importance or implicitly indicating a
number of technical features. Accordingly, a feature that
qualifies as "first", "second", etc. may explicitly or implic-
itly include one or more of the described features.
[0076] Further, as shown in FIGs. 6 to 9, the first cam-
era module 100 is a periscopic camera module. Com-
pared to a vertical camera module, the periscopic camera
module may be configured to change a light propagation
path requiring less height of the camera module, which
may reduce an overall thickness of the electronic device.
Specifically, the first camera module 100 may include
elements such as a fixing member 10, a rotating member
20 disposed on and rotatable relative to the fixing mem-
ber 10, a ball 30, a connecting member 40 disposed be-
tween the fixing member 10 and the rotating member 20,
a drive mechanism 50, a magnetic member 60, a lens
assembly 70, and an image sensor 80.
[0077] The connecting member 40 is disposed be-
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tween the fixing member 10 and the rotating member 20.
The connecting member 40 is position-limited via the
magnetic member 60 to the fixing member 10, the con-
necting member 40 and the rotating member 20. The ball
30 includes a first ball 32 and a second ball 34. The first
ball 32 is disposed between the rotating member 20 and
the connecting member 40. The second ball 32 is dis-
posed between the connecting member 40 and the fixing
member 10. After entering the first camera module 100,
an incident light is redirected via the rotating member 20
and then transmitted via the lens assembly 70 to the im-
age sensor 80. The light is sensed by the image sensor
80.
[0078] The fixing member 10 is configured to connect,
carry, fix, etc. other elements of the first camera module
100, fixedly connected with other parts of the phone. In
this way, the first camera module 100 is arranged inte-
grally in the phone. Specifically, the fixing member 10
may be a mounting bracket on which other elements of
the first camera module 100 are directly or indirectly
mounted. Or, the fixing member 10 may be a shell, such
as a box-shaped shell with a capacitive space, in which
other elements of the first camera module 100 are ac-
commodated.
[0079] Specifically, the fixing member 10 may include
a top wall 13, a plurality of side walls 14 connected to the
top wall 13, and a bottom wall 15 facing the top wall 13.
The top wall 13, the plurality of side walls 14, and the
bottom wall 15 enclose a capacitive space to accommo-
date the rotating member 20. In the embodiments, a
number of the side walls 14 is four. In other embodiments,
one or both of the top wall 13 and the bottom wall 15 may
be omitted and only two side walls 14 are required.
[0080] Further, as shown in FIG. 6, the top wall 13 is
defined with a light inlet 13a. An external light may enter
the first camera module 100 through the light inlet 13a.
Further, a groove 13b running through or not through the
top wall 13 is defined on the top wall 13 at opposite sides
of the light inlet 13a. The groove 13b may be achieved
by stamping or the like. The groove 13b matches the
decorating member 700 at least partially. It should be
noted that a position of the groove 13b is not limited to
the two sides of the light inlet 13a, but may also be curved
and enclosed around an entire periphery of the light inlet
13a, or on the side walls 14 of the fixing member 10, or
at other positions.
[0081] Further, as shown in FIGs. 7 and 10, the side
wall 14 of the fixing member 10 may include a first side
wall 140, a second side wall 142 connected perpendic-
ularly to the first side wall 140, a third side wall 144 dis-
posed parallel to the second side wall 142, and a fourth
side wall 146 connected perpendicularly to the second
side wall 142 and the third side wall 144 and disposed
parallel to the first side wall 140. The first side wall 140
is disposed on a side of the connecting member 40 away
from the rotating member 20, and are all connected per-
pendicularly to the second side wall 142 and the third
side wall 144. The fourth side wall 146 is defined with an

opening, such that the incident light may be transmitted
to other parts through the opening after redirecting and
other operations.
[0082] The bottom wall 15 is arranged parallel and fac-
ing the top wall 13 and connected to a side of the first
side wall 140, the second side wall 142, the third side
wall 144, and the fourth side wall 146 away from the top
wall 13, respectively.
[0083] Further, a number of side walls 14 of the fixing
member 10 may be two. The side walls 14 are connected
and arranged on opposite sides of the top wall 13. In
some embodiments, a number of the grooves 13b is two.
Each of the grooves 13b is arranged at a connection of
the top wall 13 and the side walls 14 on opposite sides
of the light inlet 13a. Specifically, the grooves 13b are
both configured in a long strip in parallel, as shown in
FIG. 6.
[0084] As shown in FIGs. 6 and 7, the rotating member
20 may include a base 22 and a light redirecting member
24.
[0085] The base 22 may include a first side wall 221,
a second side wall 222 connected to the first side wall
221, a third side wall 223 disposed parallel to the second
side wall 222 and connected to the first side wall 221, a
bottom wall 224 connected to the first side wall 221, the
second side wall 222 and the third side wall 223, and a
guide plate 225 disposed in a space enclosed by the first
side wall 221, the second side wall 222, the third side
wall 223 and the bottom wall 224. The first side wall 221
is disposed on a side of the base 22 near the connecting
member 30. The second side wall 222 is facing to the
second side wall 142 of the fixing member 10 and is con-
nected to on a side of the first side wall 221. The third
side wall 223 is facing the third side wall 144 of the fixing
member 10 and is connected to the other side of the first
side wall 221. The bottom wall 224 of the base 22 is facing
the bottom wall 15 of the fixing member 10 and is con-
nected to a side of the first side wall 221, the second side
wall 222 and the third side wall 223 near the bottom wall
15 of the fixing member 10, respectively. The guide plate
225 is arranged extending from the first side wall 221 in
a direction away from the first side wall 140 of the fixing
member 10. The guide plate 225 is arranged with an in-
clined surface 225a relative to the bottom wall 224. A
number of the guide plates 225 may be one or more, and
the one or more inclined surfaces 225a formed may be
configured to support the light redirecting member 24.
[0086] The light redirecting member 24 is fixedly
mounted on the base 22 and corresponds to the light
inlet 13a of the fixing member 10 for receiving the incident
light entering from the light inlet 13a, to steer the incident
light. Specifically, the light redirecting member 24 may
be fixed to the inclined surface 225a at the guide plate
225 of the base 22 by means of adhesive bonding or the
like. In this way, the light redirecting member 24 and the
base 22 may rotate synchronously relative to the fixing
member 10. The light redirecting member 24 may be an
element capable of changing the light propagation direc-
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tion through reflection, refraction, etc., such as a flat mir-
ror, prism, etc.
[0087] In cases of the light redirecting member 24 as
a prism, as shown in FIG. 11, the light redirecting member
24 may be a triple prism. The triple prism may include a
light incident surface 240, a light reflecting surface 242,
and a light emitting surface 244. Specifically, the light
incident surface 240 corresponds to the light inlet 13a of
the fixing member 10 and is connected in sequence with
the light reflecting surface 242 and the light emitting sur-
face 244. A cross-section of the light incident surface
240, the light reflecting surface 242 and the light emitting
surface 244 may be an isosceles right-angled triangle.
Specifically, the light reflecting surface 242 is configured
to be tilted at a 45-degree relative to the light incident
surface 240 and the light emitting surface 244, i.e., an
angle α between the two is 45 degrees. It should be noted
that a degree of tilt of the inclined surface 225a of the
guide plate 225 is consistent with that of the light reflect-
ing surface 242. In this way, the light redirecting member
24 is fixed to the base 22 through a matching of the light
reflecting surface 242 and the inclined surface 225a of
the guide plate 225. Further, the light incident surface
240 and the light emitting surface 244 are perpendicular
to each other. An incident light enters from the light inci-
dent surface 240 after passing through the light inlet 13a,
and is further emitted from the light emitting surface 244
after being reflected and redirected by the light reflecting
surface 242. It is understood that the incident light may
also be emitted from the opening of the fourth side wall
146 of the fixing member 10 after refraction through the
triple prism.
[0088] As shown in FIG. 12, the light redirecting mem-
ber 24 may also be a quadruple prism. In addition to the
above-mentioned the light incident surface 240, the light
reflecting surface 242 and the light emitting surface 244
of the triple prism, the quadruple prism further includes
a backlight surface 246 connected to and disposed be-
tween the light reflecting surface 242 and the light emit-
ting surface 244 and disposed parallel to the light incident
surface 240 back-to-back. A distance range between the
backlight surface 246 and the light incident surface 240
may be 4.8-5.0 mm, specifically such as 4.8 mm, 4.85
mm, 4.9 mm, 4.95 mm, 5.0 mm, and the like. The light
redirecting member 24 formed from the light incident sur-
face 240 and the backlight surface 246 configured based
on the distance range is moderately sized to fit well into
the first camera module 100. In this way, a more compact
and miniaturized first camera module 100, camera as-
sembly 600 and electronic device to meet more consum-
er needs.
[0089] It should be noted that, to a certain extent, the
quadruple prism may be equivalent to a prism formed by
excising a portion of the corner angle consisting of the
light reflecting surface 242 and the light emitting surface
244 of the above-mentioned triple prism. It is to be spec-
ified that, as shown in FIGs. 13 and 14, due to the need
for incident light, the light reflecting surface 242 is con-

figured to be tilted relative to the horizontal direction in
practical applications. The light redirecting member 24
is asymmetrically structured in a direction in which the
light is reflected by the light reflecting surface 242, such
that an actual optical area of a side of the light reflecting
surface 242 away from the light inlet 13a is smaller than
that of a side near the light inlet 13a. In this way, a portion
of the light reflecting surface 242 away from the light inlet
13a reflects only less or even no light. That is, the portion
makes very little or no contribution to the reflection of the
light. As for the light redirecting member 24 of the quad-
ruple prism, compared to that of the triple prism, the cor-
ner angle of the triple prism away from the light inlet 13a
is excised, such that a thickness of the light redirecting
member 24 in a direction perpendicular to the light inci-
dent surface 240 is reduced without affecting a redirect-
ing effect of the light redirecting member 24 on the inci-
dent light. In this way, a lightening and thinning and min-
iaturization of the first camera module 100 may be re-
duced. Due to the backlight surface 246, the light redi-
recting member 24 is further arranged to be fixed to the
base 22 via the backlight surface 246, thereby providing
a stronger and more stable fixation between the light re-
directing member 24 and the base 22.
[0090] It should be noted that the above description is
not intended to restrict the structure of the light redirecting
member 24. For example, the light reflecting surface 242
may also be tilted at other degrees relative to the light
incident surface 240, such as 30 degrees, 60 degrees,
etc. The light incident surface 240 and the light emitting
surface 244 may not be configured vertically, such as
tilted at 80 degrees, 90 degrees, etc. The backlight sur-
face 246 may not be parallel to the light incident surface
240. Configurations are not limited as long as the light
redirected by the light redirecting member 24 is received
by the lens assembly 70.
[0091] Further, the prism may be made of a light-trans-
mitting material such as glass or plastic. A reflective ma-
terial such as silver may be coated on a surface of the
light reflecting surface 242 of the prism to enhance the
reflection of the incident light. Further, in cases of the
prism being made of a brittle material such as glass, a
hardening layer may be formed on surfaces of the inci-
dent light surface 240, the light reflecting surface 242,
the light emitting surface 244, and the backlight surface
246, etc. by hardening the prism, thereby improving a
strength of the light redirecting member 24. The harden-
ing treatment may be infiltrating lithium ions or applying
films to each surface of the prism without affecting the
light conversion of the light redirecting member 24.
[0092] It is further noted that a number of the light re-
directing members 24 may be one. After once redirected
by the light redirecting member 24, the incident light
reaches the image sensor 80 by transmission of the lens
assembly 70. Of course, the number of the light redirect-
ing members 24 may also be more than one. The incident
light may reach the image sensor 80 by transmission of
the lens assembly 70 after a plurality of times of redirect-
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ing by the light redirecting member 24. The image sensor
80 may be arranged according to actual needs and is not
specifically limited herein.
[0093] Further, as shown in FIG. 7, the ball 30 may
include a first ball 32 and a second ball 34. A number of
the first ball 32 and that of the second ball 34 are both
two. The first ball 32 and the second ball 34 may be of a
same shape, size, and material. Centers of the two first
balls 32 are located on a first axis A1. Centers of the two
second balls 34 are located on a second axis A2. In this
way, the first ball 32 may rotate around the first axis A1
by self-rotation and the second ball 34 may rotate around
the second axis A2 by self-rotation. The first axis A1 and
the second axis A2 may be perpendicular to each other,
with the first axis A1 being perpendicular to the light in-
cident surface 240 and the second axis A2 being parallel
to the light incident surface 240 and the light reflecting
surface 242. The first axis A1 and the second axis A2
may further both be perpendicular to an optical axis A3
of the lens assembly 70 (as shown in FIG. 8). It is to be
noted that the number of the first balls 32 and that of the
second balls 34 are not limited to two, but may also be
one or three or more than three, etc. The number of the
first balls 32 and that of the second balls 34 may be equal
or unequal, and may be configured according to actual
needs.
[0094] Further, as shown in FIG. 7, the connecting
member 40 may be disposed between the fixing member
10 and the rotating member 20. In cases of the fixing
member 10 as a shell, the connecting member 40 may
be disposed between the first side wall 140 of the fixing
member 10 and the rotating member 20. Specifically, the
connecting member 40 is a plate including a first outer
wall surface 42 and a second outer wall surface 44 dis-
posed back to back. The first outer wall surface 42 is
facing the first side wall 221 of the base 22. The second
outer wall surface 44 is facing the first side wall 140 of
the fixing member 10.
[0095] Further, as shown in FIGs. 9, 15 and 16, the
first side wall 221 of the base 22 is defined with a first
rotation slot 221a matched to the first ball 32 for accom-
modating at least part of the first ball 32. The first outer
wall 42 of the connecting member 40 is defined with a
second rotation slot 42a facing the first rotation slot 221a
and matched to the first ball 32 for accommodating at
least part of the first ball 32. In an assembled state, a
part of the first ball 32 is accommodated in the first rotation
slot 221a and another part is accommodated in the sec-
ond rotation slot 42a such that the rotating member 20
may rotate around the first axis A1 (as shown in FIG. 7)
within a range defined by a first gap D1 by the rotation
of the first ball 32 in the first rotation slot 221a and the
second rotation slot 42a.
[0096] It should be noted that a number of the first ro-
tation slot 221a and that of the second rotation slot 42a
correspond to the number of the first balls 32. In cases
of the number of the first balls 32 being two, the number
of the first rotation slot 221a and that of the second rota-

tion are also both two. Specifically, both the first rotation
slot 221a and the second rotation slot 42a may be shaped
as a part of a sphere. A radius of the sphere is greater
than the radius of the first ball 32, and wherein the relative
distance between the first rotation slot 221a and the sec-
ond rotation slot 42a along the direction perpendicular to
the first axis A1 is less than the diameter of the first ball
32 to enable the first ball 32 to accommodate the first
rotation slot 221a and the second within the rotation slot
42a and forms a first gap D1 between the first sidewall
221 of the seat 22 and the first outer wall surface 42 of
the rotating member 20. In an application scenario, the
first and second rotation slots 221a and 42a have the
same shape and are axially symmetrical in the direction
of the first axis A1, as shown in FIG. 9; in another appli-
cation scenario, as shown in FIG. 17, the first rotation
slot 221a and the second The rotating slots 42a have
different shapes, but are also all part of a sphere.
[0097] Further, as shown in FIGs. 18 to 20, the second
outer wall surface 44 of the connecting member 40 is
defined with a third rotation slot 44a matched to the sec-
ond ball 34 for accommodating at least part of the second
ball 34. The first side wall 140 of the fixing member 10 is
defined with a fourth rotation slot 140a facing the third
rotation slot 44a and matched to the second ball 34 for
accommodating at least part of the second ball 34. In an
assembled state, a part of the second ball 34 is accom-
modated in the third rotation slot 44a and another part is
accommodated in the fourth rotation slot 140a, such that
the rotating member 20 and the connecting member 40
may rotate around the second axis A2 (as shown in FIGs.
7 and 9) within a range defined by a second gap D2 by
the rotation of the second ball 34 in the third rotation slot
44a and the fourth rotation slot 140a.
[0098] It should be noted that a number of the third
rotation slot 44a and that of the fourth rotation slot 140a
correspond to the number of the second ball 34. In cases
of the number of the second ball 34 being two, the number
of the third rotation slot 44a and that of the fourth rotation
slot 140a are also both two. Specifically, both the third
rotation slot 44a and the fourth rotation slot 140a may be
shaped as a part of a sphere. A radius of the sphere is
larger than that of the second ball 34. A relative distance
between the third rotation slot 44a and the fourth rotation
slot 140a along a direction perpendicular to the second
axis A2 is less than a diameter of the second ball 34. In
this way, the second ball 34 may be accommodated in
the third rotation slot 44a and the fourth rotation slot 140a.
The second gap D2 may be defined between the first
side wall 140 of the fixing member 10 and the second
outer wall surface 44 of the connecting member 40. Sim-
ilar to the shapes of the first rotation slot 221a and the
second rotation slot 42a, the shape of the third rotation
slot 44a and that of the fourth rotation slot 140a may be
same or different, and are not specifically limited herein.
[0099] It should be understood that the mobile phone
may vibrate to a certain extent due to environmental fac-
tors during the process of taking pictures, and the fixing
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member 10 in the first camera module 100 may be driven
to shake. In this way, a certain deviation in an incidence
position of the external light, etc. may be caused, and
thus the capture and imaging of the light may be adverse-
ly affected. In the embodiments, the first ball 32 is ar-
ranged between the rotating member 20 and the con-
necting member 40, and the second ball 34 is arranged
between the connecting member 40 and the fixing mem-
ber 10, such that the rotating member 20 may rotate
around the first axis A1 and/or the second axis A2 relative
to the fixing member 10. The rotating member 20 may
move in opposite directions relative to the fixing member
10 in the direction of the first axis A1 and the second axis
A2 perpendicular to each other as well as in the direction
perpendicular to the first axis A1 and the second axis A2.
In this way, an incidence deviation of the incident light
entering from the light inlet 13a due to the shaking of the
fixing member 10 may be compensated to keep the op-
tical path stable, and to improve the image quality of the
first camera module 100. Moreover, the ball 30 is ar-
ranged such that the rotating member 20 may be rota-
tionally connected with the fixing member 10, which can
reduce an influence of friction on the rotation of the ro-
tating member 20 due to a small contact area. In this
way, a precision of the rotation of the rotating member
20 may be improved, thereby further improving the im-
aging quality. In addition, the rotating member 20 may
rotate around the first axis A1 and/or the second axis A2,
and a motion in the direction of the first axis A1 and the
second axis A2 as well as in the direction perpendicular
to the first axis A1 and the second axis A2 may be thus
achieved. Compared to moving directly in a correspond-
ing direction, a space occupied by the rotating member
20 in the direction of the first axis A1 and the second axis
A2 during movement may be reduced, thereby reducing
a volume of the entire first camera module 100.
[0100] Further, a vibration of the electronic device may
be monitored by a gyroscope, an accelerometer, etc. ar-
ranged in the mobile phone. The drive mechanism 50
may be controlled to drive the rotating member 20 to ro-
tate based on a detected results. Specifically, as shown
in FIG. 7, the drive mechanism 50 includes a first drive
mechanism 52 and a second drive mechanism 54. The
first drive mechanism 52 is configured to drive the rotating
member 20 to rotate around the first axis A1 relative to
the fixing member 10 via the first ball 32. The second
drive mechanism 54 is configured to drive the rotating
member 20 to rotate around the second axis A2 relative
to the fixing member 10 via the second ball 34.
[0101] The first drive mechanism 52 may be an elec-
tromagnetic drive mechanism, specifically including a
first magnet 520 and a first coil 522. A first mounting slot
222a is defined on the second side wall 222 of the base
22. The first magnet 520 may be fixed in the first mounting
slot 222a by means of an adhesive or the like. The first
coil 522 corresponds to the first magnet 520 and is ar-
ranged on the second side wall 142 of the fixing member
10. When the first coil 522 is energized, the first magnet

520 may undergo a movement to drive the base 22 to
rotate the light redirecting member 24 around the first
axis A1.
[0102] Further, as shown in FIGs. 6 and 10, the first
drive mechanism 52 may also include a second magnet
524 and a second coil 526. A second mounting slot 223a
is defined on the third side wall 223 of the base 22. The
second magnet 524 may be fixed in the second mounting
slot 223a by means of an adhesive or the like. The second
coil 526 corresponds to the second magnet 524 and is
arranged on the third side wall 144. When the second
coil 526 is energized, the second magnet 524 may un-
dergo a movement to drive the base 22 to rotate the light
redirecting member 24 around the first axis A1 (as shown
in FIG. 7).
[0103] It should be noted that the rotation of the rotating
member 20 around the first axis A1 may be achieved
either through driving the base 22 separately by the first
magnet 520 and the first coil 522 or the second magnet
524 and the second coil 526, or through driving the base
22 jointly on both sides of the base 22.
[0104] Further, as shown in FIG. 7, the second drive
mechanism 54 may also be an electromagnetic drive
mechanism, which may include a third magnet 540 and
a third coil 542. A third mounting slot 224a is defined on
the bottom wall 224 of the base 22. The third magnet 540
may be fixed in the third mounting slot 224a by means
of an adhesive or the like. The third coil 542 corresponds
to the third magnet 540 and is arranged on the bottom
wall 15 of the fixing member 10. When the third coil 542
is energized, the third magnet 540 may undergo a move-
ment to drive the base 22 to drive the light redirecting
member 24 around the second axis A2.
[0105] It is to be noted that the first drive mechanism
52 and the second drive mechanism 54 are not limited
to the above-mentioned electromagnetic implementa-
tion. For example, both may also be piezoelectric drive
mechanisms or memory alloy drive mechanisms and the
like.
[0106] The piezoelectric drive mechanism may be
based on an inverse piezoelectric effect of piezoelectric
ceramic materials. When a voltage is applied to the pie-
zoelectric material, the piezoelectric material generates
mechanical stress, which is then transformed into me-
chanical deformation. In this way, the mechanical defor-
mation of the piezoelectric material may be controlled by
controlling the voltage applied to the piezoelectric mate-
rial, thereby generating rotation to drive the base 22. The
driving method has advantages of simple structure and
low speed. While the memory alloy drive mechanism may
be based on characteristics of the shape memory alloy.
That is, once the shape memory alloy has memorized
any shape, even if deformation occurs, it can still return
to the shape before deformation when heated to a certain
appropriate temperature, so as to achieve the purpose
of driving. The driving method has advantages of rapid
dislocation and free direction. In actual production and
assembly, different drive mechanisms can be used de-
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pending on needs.
[0107] Further, as shown in FIGs. 9 and 18, the mag-
netic member 60 may include a first magnetic member
62 and a second magnetic member 64. The first magnetic
member 62 may include a fourth magnet 620 and the
second magnetic member 64 may include a fifth magnet
640. A fourth mounting slot 221b matching the fourth
magnet 620 is defined on the first side wall 221 of the
base 22. The fourth magnet 620 may be fixed in the fourth
mounting slot 221b by means of an adhesive or the like.
The first side wall 140 of the fixing member 10 is defined
with a fifth mounting slot 140b. The fifth mounting slot
140b corresponds to the fourth mounting slot 221b and
matches the fifth magnet 640, such that the fifth magnet
640 may be fixed in the fifth mounting slot 140b by means
of an adhesive or the like. It should be noted that the
polarity of the magnetic pole on a side of the fourth mag-
net 620 facing the fifth magnet 640 is opposite to the
polarity of the magnetic pole on a side of the fifth magnet
640 facing the fourth magnet 620. In this way, the fourth
magnet 620 and the fifth magnet 640 may positional limit
the base 22 holding the fourth magnet 620, the fixing
member 10 holding the fifth magnet 640, and the con-
necting member 40 disposed between the fourth magnet
620 and the fifth magnet 640 by means of an anisotropic
phase attraction.
[0108] In the above embodiments, the base 22, the
connecting member 40 and the fixing member 10 are
positional limited within a certain range, such that the
three need not be bound together by a direct connection
structure. In this way, when the rotating member 20 ro-
tates around the first axis A1 or the second axis A2 rel-
ative to the fixing member 10, the fixing member 10, the
connecting member 40 and the base 22 do not disperse,
thereby reducing the friction generated during the rota-
tion of the rotating member 20 and making the rotation
more precise.
[0109] The rotation of the rotating member 20 of the
above embodiments relative to the rotation of the fixing
member 10 around the first axis A1 and the second axis
A2 is achieved through the rotation of the first ball 32 and
the second ball 34 and the coordination between the con-
necting member 40 and the fixing member 10 and the
rotating member 10. In some embodiments, the rotation
of the rotating member 20 around the first axis may be
achieved by means of a guide rail disposed on the fixing
member 10 without the need for the connecting member,
the first ball, the second ball, and other elements.
[0110] For example, the first camera module 100 may
include elements such as the fixing member 10, the ro-
tating member 20 disposed on the fixing member 10 and
rotatable relative to the fixing member 10, the drive mech-
anism, the lens assembly 70, and the image sensor 80.
The drive mechanism, the lens assembly 70, the image
sensor 80 and other elements may be the same as those
of the above-mentioned embodiments. Specifically, as
shown in FIGs. 21 and 22, in some embodiments, the
guide rail may be an arcuate rail 152 disposed on the

bottom wall 15 of the fixing member 10. A bottom surface
of the bottom wall 224 of the base 22 may be an arcuate
bottom surface 226. The arcuate bottom surface 226
matches the arcuate rail 152, i.e., a central axis of the
arcuate bottom surface 226 coincides with that of the
arcuate rail 152. In this way, a coordination of the rotating
member 20 and the base 22 is more compact and the
rotating member 20 may move along the arcuate rail 152
driven by the drive mechanism, thereby enabling the ro-
tating member 20 to rotate around the central axis of the
arcuate rail 152. In the embodiments, the first axis is the
central axis of the arcuate rail 152.
[0111] As shown in FIGs. 23 and 24, in some embod-
iments, the guide rail may also be an arcuate recess 14a
defined on the second side wall 142 and the third side
wall 144 of the fixing member 10. The second side wall
222 and the third side wall 223 of the base 22 of the
embodiments are arranged with a slider 227. The slider
227 is mounted in the arcuate recess 14a and may be
driven to move along the arcuate recess 14a by the drive
mechanism, such that the rotating member 20 may rotate
around the central axis of the arcuate recess 14a. In the
embodiments, the first axis is the central axis of the ar-
cuate recess 14a.
[0112] It should be noted that the central axis of the
arcuate rail 152 and that of the arcuate recess 14a in the
above embodiments may be inside or outside the fixing
member 10.
[0113] It should be further noted, referring together to
FIGs. 6, 8, 25, and 26, that the lens assembly 70 is mov-
ably disposed within a capacitive space defined by the
fixing member 10, and is disposed on a side of the light
emitting surface 244 of the light redirecting member 24
to receive and transmit light redirected by the light redi-
recting member 24. Since the lens assembly 70 may
move within the capacitive space defined by the fixing
member 10, the lens assembly 70 is capable of adjusting
a distance between the lens assembly 70 and the light
emitting surface 244 of the light redirecting member 24,
thereby enabling a focusing or zooming of the first cam-
era module 100.
[0114] Specifically, the lens assembly 70 may include
a moving member 72, a lens unit 74, and a third drive
mechanism 76. The lens unit 74 may be fixed to the mov-
ing member 72, and an optical axis of the lens unit 74 is
the optical axis A3 of the lens assembly 70 described
above. The third drive mechanism 76 connects the fixing
member 10 and the moving member 72. The third drive
mechanism 76 is configured to drive the moving member
72 in a direction of the optical axis of the lens unit 74.
[0115] In some embodiments, the lens unit 74 may in-
clude a plurality of lenses 740 arranged side by side.
Optical axes of the plurality of lenses 740 may all dis-
posed in a same line and act as the optical axis of the
lens unit 74.
[0116] The moving member 72 may have a substan-
tially cylindrical shape, as shown in FIG. 8. The plurality
of lenses 740 may be spaced in the moving member 72
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along a moving direction of the moving member 72 (i.e.,
the direction of the optical axis A3 of the lens unit 70) by
means of an adhesion or the like. The shape of the mov-
ing member 72 is not limited to the cylindrical shape, but
may also be other regular or irregular shapes such as a
rectangular cavity, as long as the lens 740 may be ac-
commodated therein and act as a fixation for the lens
740. In this way, the moving member 72 is capable of
carrying, fixing and securing the plurality of lenses 740.
[0117] As shown in FIG. 25, in some embodiments,
the moving member 72 may also include two clips 722,
both of which may extend in a direction parallel to the
optical axis A3 of the lens assembly 70. The plurality of
lenses 740 are sandwiched between the two clips 722
and spaced along the moving direction of the moving
member 72. A number of the clips 722 is not limited to
two, but may be three, four, etc., according to actual re-
quirements, to make the fixation of the lens 740 by the
moving member 72 more stable. The specific number is
not limited herein. It should be noted that the clip 722
further reduces a weight of the moving member 72 to a
certain extent, thereby reducing a power required to drive
the moving member 72 by the third drive mechanism 76.
Moreover, the clip-shaped moving element 72 is less dif-
ficult to produce, thereby reducing a production cost of
the first camera module 100.
[0118] The third drive mechanism 76 is similar to the
first drive mechanism 52 and the second drive mecha-
nism 54 described above, and may be one or more of an
electromagnetic drive mechanism, a piezoelectric drive
mechanism, or a memory alloy drive mechanism, and
the like. Specifically, the third drive mechanism 76 in-
cludes a coil (not shown) disposed on the first side wall
140 of the fixing member 10 and a magnet (not shown)
disposed on the moving member 72. In this way, when
the coil is energized, the magnet undergo a movement
to drive the moving member 72 to move the lens unit 74
along the optical axis A3 of the lens assembly 70.
[0119] It should be noted that in the embodiments, the
number of lens unit 74, the moving member 72, and the
third drive mechanism 76 are all one. The third drive
mechanism 76 may drive the moving member 72 to si-
multaneously move all of the lenses 740 in the lens units
74 in the direction of the optical axis A3 of the lens as-
sembly 70, thereby enabling the focusing of the first cam-
era module 100.
[0120] In some embodiments, as shown in FIG. 26, the
number of lens units 74, moving members 72, and third
drive mechanisms 76 may each be multiple. Each lens
unit 74 includes the lens 740, and is fixedly connected
to the moving member 72. Each third drive mechanism
76 is connected to the moving member 72 to drive the
moving member 72 independently. One or more third
drive mechanisms 76 may be controlled as required to
drive corresponding one or more moving members 72,
thereby driving the one or more corresponding lens units
74 to move to change the overall focal length of the lens
assembly 70 and thus achieve the zoom function of the

first camera module 100.
[0121] Further, the image sensor 80 is arranged on a
side of the lens assembly 70 away from the rotating mem-
ber 20 to receive and sense the light transmitted through
the lens assembly 70. Specifically, the image sensor 80
may be employed with a complementary metal oxide
semiconductor (CMOS) sensor element or a charge-cou-
pled device (CCD) sensor element.
[0122] As shown in FIGs. 5 and 27 to 28, the second
camera module 300 may include a shell 302 and an im-
aging assembly 304 disposed within the shell 302. The
shell 302 is defined with an incident hole 302a corre-
sponding to the imaging assembly 304, such that the
external light may enter the second camera module 300
through the incident hole 302a.
[0123] Further, a side of the decorating member 700
surrounds an outer circumference of the light inlet 13a
of the first camera module 100, and the other side may
protrude from a surface of the rear cover 204 to improve
an appearance of the camera module 600 by setting the
shape, color, etc. of the decorating member 700 to act
as a certain decorating role. The decorating member 700
may be made of plastic, ceramic, metal, alloy, or a com-
posite material of metal and ceramic, such as stainless
steel, aluminum alloy, and the like, and further may be
polished to form a glossy surface to make the decorating
member 700 more aesthetically pleasing.
[0124] Specifically, the decorating member 700 may
include a main body portion 702 and a convex edge 704
that are connected to the main body portion 702.
[0125] The main body portion 702 is defined with a first
through hole 702a and a second through hole 702b that
are spaced side by side. The first through hole 702a cor-
responds to the light inlet 13a of the first camera module
100, and the second through hole 702b corresponds to
the incident hole 302a of the second camera module 300,
such that the first camera module 100 and the second
camera module 300 may collect external light through
the corresponding through hole, respectively. Specifical-
ly, the first through hole 702a may be a substantially
square hole and the second through hole 702b may be
a substantially round hole.
[0126] Of course, the structure of the main body portion
702 is not limited to the above description. For example,
the first through hole 702a and the second through hole
702b may also be a connected through hole through
which the first camera module 100 and the second cam-
era module 300 both capture and collect external light.
Moreover, the first through hole 702a and the second
through hole 702b may be of other shapes, such as both
may be square or round. Configurations shall depend on
the actual needs and the shape of the light inlet 13a of
the first camera module 100 and the incident hole 302a
of the second camera module 300.
[0127] Further, the convex edge 704 is connected and
arranged on a side of the main body portion 702 facing
an interior of the mobile phone, and extending in a direc-
tion away from the first through hole 702a and the second
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through hole 702b. The groove 13b of the fixing member
10 matches the shape of a side of the convex edge 704
near the light inlet 13a, such that the decorating member
700 is fixed to the fixing member 10 by accommodating
a part of the structure of the convex edge 704. In this
way, the decorating member 700 is able to partially snap
into the recess 13b in the direction of the first axis A1 to
reduce the size of the camera assembly 600 in this di-
rection, making the structure more compact and facilitat-
ing the miniaturization of the camera assembly 600 and
the electronic device. It should be noted that the embod-
iments do not limit the specific structure and shape of the
recess 13b, as long as the recess 13b can be matched
with the decorating member 700 to reduce the size of the
camera assembly 600 in the direction of the first axis A1.
[0128] Further, as shown in FIG. 29, in the related art,
the recess 13b for accommodating part of the structure
of the decorating member 700 may be omitted on the
fixing member 10 to make the overall thickness of the
electronic device smaller. The fixing member 10 extends
at least partially into the decorating member 700 in the
direction of the second axis A2 (as shown in FIG. 7), such
that the decorating member 700 may cover a periphery
of the fixing member 10 in the direction of the second
axis A2. Since the first camera module 100 is a periscopic
camera module, and a width of the first camera module
100 in the direction of the second axis A2 is larger than
that of vertical imaging modules, the decorating member
700 is required to be configured with a larger size, which
is detrimental to the aesthetics of the electronic device
as well as to the thinness and miniaturization of the same.
[0129] The decorating member 700 may be an inte-
grated structure formed by cutting, etc. The main body
portion 702 and the convex edge 704 are two parts of
the decorating member 700, respectively. Of course, the
main body portion 702 and the convex edge 704 may
also be a split structure, i.e., the main body portion 702
and the convex edge 704 are two independent compo-
nents, which are assembled together by welding, adhe-
sion, etc., to form the decorating member 700, which is
not specifically limited herein.
[0130] Further, as shown in FIGs. 2 and 3, the rear
cover 204 of the mobile phone is defined with a light-
transmitting hole 204a corresponding to the camera as-
sembly 600. A side of the convex edge 704 is fixed to
the fixing member 10 and the other side is abutted against
an inner surface of the rear cover 204 around the light-
transmitting hole 204a. The main body portion 702 is in-
serted into the light-transmitting hole 204a, or further ex-
tends out from the light-transmitting hole 204a. In this
way, the convex edge 704 may serve as a restriction on
the position of the decorating member 700 and prevent
the movement of decorating member 700 out of the hous-
ing 200. In addition, the decorating member 700 may be
further fixed to the rear cover 204 by applying adhesive
between the decorating member 700 and the rear cover
204, or the decorating member 700 may also be firmly
fixed to the rear cover 204 by the interference fit between

the main body portion 702 and the light-transmitting hole
204a.
[0131] It should be noted that the convex edge 704 is
not a necessary structure. In some embodiments, the
decorating member 700 includes only the above-men-
tioned main body portion 702. A side of the main body
portion 702 is accommodated in the groove 13b of the
fixing member 10 and fixed to the fixing member 10. The
other side is inserted in the light-transmitting hole 204a
of the rear cover 204 of the mobile phone, or extends
further out of the light-transmitting hole 204a.
[0132] As shown in FIGs. 5 and 27, the bracket 900 is
disposed at a periphery of the first camera module 100
and that of the second camera module 300, and is fixedly
connected to the first camera module 100 and the second
camera module 300. The decorating member 700 is dis-
posed on a side of the bracket 900 and abutted against
the same such that the convex edge 704 of the decorating
member 700 may cover an edge of a side of the bracket
900 facing the decorating member 700. Or, the bracket
900 may also be spaced apart from the decorating mem-
ber 700. In this way, the bracket 900 may protect the first
camera module 100 and the second camera module 300
to reduce an impact on the first camera module 100 and
the second camera module 300, thereby increasing a
service life of both.
[0133] Further, as shown in FIGs. 30 to 36, the present
disclosure also provides a shooting method embodiment.
In the embodiments, the camera may be configured as
the first camera module 100 in the above-mentioned
electronic device, of which the related structure is de-
scribed above and will not be repeated herein. Specifi-
cally, the shooting method may include operations at
blocks illustrated in FIG. 30.
[0134] At block M10: A shaking parameter of the fixing
member 10 is detected and obtained, and a control signal
corresponding to the shaking parameter is generated;
and
[0135] At block M20: A control signal is configured to
drive the rotating member 20 to rotate around the first
axis A1 relative to the fixing member 10 via the first ball
32, and around the second axis A2 relative to the fixing
member 10 via the second ball 34.
[0136] A gyroscope or an accelerometer, etc. may be
installed. During the process of shooting by the first cam-
era module 100, a shaking of the fixing member 10 may
be monitored, analyzed and processed to obtain the
shaking parameter.
[0137] Specifically, the shaking parameter may be a
displacement of the fixing member 10 in a certain direc-
tion or a rotation angle around a certain axis during the
shooting process. For example, the shaking parameter
may be a rotation angle of the fixing member 10 around
the first axis A1, a rotation angle around the second axis
A2, or other parameters. The first axis A1 and the second
axis A2 may be configured perpendicular to each other.
[0138] The control signal is derived from an analysis
of the shaking parameter and corresponds to an action
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to be performed by the rotating member 20. To a certain
extent, the control signal is "opposite" to the shaking pa-
rameter, such that the rotating member 20 may rotate in
an opposite direction of the shaking of the fixing member
10 to compensate for an incidence deviation of the inci-
dent light entering through the light inlet 13a due to the
shaking of the fixing member 10, and to avoid or reduce
the adverse effect on the imaging caused by the shaking
of the mobile phone.
[0139] Further, block M10 may include operations at
blocks illustrated in FIG. 31.
[0140] At block M12: An angle of rotation of the fixing
member 10 around the first axis A1 and an angle of ro-
tation of the fixing member 10 around the second axis
A2 are detected and obtained; and
[0141] At block M14: A first control signal correspond-
ing to the angle of rotation of the fixing member 10 around
the first axis A1, and a second control signal correspond-
ing to the angle of rotation of the fixing member 10 around
the second axis A2 are generated.
[0142] Accordingly, block M20 may include operations
as followed.
[0143] At block M22: The first control signal is config-
ured to drive the rotating member 20 to rotate a first angle
compensation amount via the first ball 32 relative to the
fixing member 10 around the first axis A1; and
[0144] At block M24: The second control signal is con-
figured to drive the rotating member 20 to rotate a second
angle compensation amount via the second ball 34 rel-
ative to the fixing member 10 around the second axis A2.
[0145] The angular compensation amount of the rotat-
ing member 20 is opposite to the shaking parameter of
the fixing member 10. Specifically, when the fixing mem-
ber 10 rotates a first angle in a clockwise direction around
the first axis A1, then the first angle compensation
amount is the first angle of rotation of the rotating member
20 around the first axis A1 in a counterclockwise direc-
tion. Similarly, when the fixing member 10 rotates the
second angle in a clockwise direction around the second
axis A2, then the second angle compensation amount is
the second angle of rotation of the rotating member 20
around the second axis A2 in a counterclockwise direc-
tion. It should be understood that the terms of "clockwise"
and "counterclockwise" are not to be construed as a lim-
itation of the present disclosure.
[0146] In practice, there may be cases where the first
and/or second control signals are empty. For example,
in cases of the angle of rotation of the fixing member 10
around the first axis A1 is detected to be zero, the fixing
member 10 is determined not to rotate around the first
axis A1, and the rotating member 20 is not required to
rotate around the first axis A1 for compensating. The cor-
responding first control signal is null, i.e., the rotating
member 20 is not required to be controlled to rotate
around the first axis A1. Of course, in cases where the
angle of rotation of the fixing member 10 around the first
axis A1 and the angle of rotation around the second axis
A2 are detected to be zero, the first control signal and

the second control signal are both empty, such that the
rotating member 20 is not required to be controlled to
rotate around the first axis A1 and the second axis A2.
[0147] Further, the first camera module 100 includes
the first drive mechanism 52 and the second drive mech-
anism 54. Both the first drive mechanism 52 and the sec-
ond drive mechanism 54 are connected to the base 22.
Block M20 may include operations at blocks illustrated
in FIG. 32.
[0148] At block M26: The first control signal is config-
ured to control the first drive mechanism 52 to drive the
rotating member 20 to rotate the first angle compensation
amount via the first ball 32 relative to the fixing member
10 around the first axis A1; and
[0149] At block M28: The second control signal is con-
figured to control the second drive mechanism 54 to drive
the rotating member 20 to rotate the second angle com-
pensation amount via the second ball 34 relative to the
fixing member 10 around the second axis A2.
[0150] Specifically, the first drive mechanism 52 may
include the first coil 522 and the first magnet 520. Block
M26 may include operations at blocks illustrated in FIG.
33.
[0151] At block M262: A current with a first direction
and a first magnitude is input to the first coil 522 based
on the first control signal to generate a magnetic field in
the first coil 522; and
[0152] At block M264: The first magnet 520 moves un-
der an action of the magnetic field generated by the first
coil 522 to drive the base 22 for driving the light redirecting
member 24 to rotate the first angle compensation amount
via the first ball 32 relative to the fixing member 10 around
the first axis A1.
[0153] According to electromagnetic induction, direc-
tions as well as the magnitudes of the current input in the
first coil 522 affects the rotation of the first magnet 520
therein. Specifically, the first direction of the first current
determines the moving direction of the first magnet 520,
and thus the rotating direction of the rotating member 20
around the first axis A1. The first magnitude of the first
current affects the angle of rotation of the first magnet
520 around the first axis A1. Therefore, the first direction
and the first magnitude of the first current through the
first coil 522 are required to be determined based on the
first control signal to control the direction and angle of
rotation of the rotating member 20 around the first axis
A1.
[0154] Specifically, the first drive mechanism 52 may
also include the second coil 526 and the second magnet
524. Block M26 may include operations at blocks illus-
trated in FIG. 34.
[0155] At block M266: A current with a second direction
and a second magnitude is input to the second coil 526
based on the first control signal to generate a magnetic
field in the second coil 526; and
[0156] At block M268: The second magnet 524 moves
under an action of the magnetic field generated by the
second coil 526 to drive the base 22 for driving the light
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redirecting member 24 to rotate the second angle com-
pensation amount via the first ball 32 relative to the fixing
member 10 around the first axis A1.
[0157] The current input to the second coil 526 based
on the first control signal to drive the second magnet 524
herein is similar to the first coil 522 and the first magnet
520 described above and will not be repeated herein.
[0158] It should be noted that the first control signal
may control only one pair of the first coil 522 and the first
magnet 520, and the second coil 526 and the second
magnet 524, to drive the base 22 to rotate. Or, the first
control signal may also control the above two pairs of
driving base 22 to rotate cooperatively at the same time,
which can be configured according to actual needs and
is not limited herein.
[0159] The second drive mechanism 54 may include
the third coil 542 and the third magnet 540. Block M28
may include operations at blocks illustrated in FIG. 35.
[0160] At block M282: A current in a third direction is
input to the third coil 542 based on the second control
signal to generate a magnetic field in the third coil 542;
and
[0161] At block M284: The third magnet 540 moves
under an action of the magnetic field generated by the
third coil 542 to drive the base 22 cooperatively with the
second magnet 524 for driving the light redirecting mem-
ber 24 to rotate the second angle compensation amount
via the second ball 34 relative to the fixing member 10
around the second axis A2.
[0162] The current input to the third coil 542 based on
the second control signal to drive the second magnet 524
is similar to the first coil 522 and the first magnet 520
described above and will not be repeated herein.
[0163] It can be understood that the first camera mod-
ule 100 also includes the lens assembly 70 and the third
drive mechanism 76. The lens assembly 70 is movably
connected to the fixing member 10 under the drive of the
third drive mechanism 76 for transmitting light redirected
by the light redirecting member 24. Specifically, the lens
assembly 70 is movably disposed along the direction of
the optical axis A3 of the lens assembly 70. The optical
axis A3 of the lens assembly 70 is perpendicular to the
first axis A1 and the second axis A2. The above shooting
method may also include operations at blocks illustrated
in FIG. 36.
[0164] At block M30: A displacement of the fixing mem-
ber 10 in the direction of the optical axis A3 of the lens
assembly 70 is detected and obtained;
[0165] At block M40: A third control signal correspond-
ing to the displacement of the fixing member 10 in the
direction of the optical axis A3 is generated; and
[0166] At block M50: The third control signal configured
to control the third drive mechanism 76 to drive the lens
assembly 70 to move a displacement compensation
amount along the optical axis A3 of the lens assembly 70.
[0167] Similar to the above-mentioned embodiments,
the displacement of the fixing member 10 in the direction
of the optical axis A3 of the lens assembly 70 may also

be detected by a gyroscope or an accelerometer or the
like.
[0168] The displacement compensation amount is op-
posite to the detected displacement of the fixing member
10 in the direction of the optical axis A3 of the lens as-
sembly 70. For example, after the fixing member 10 is
detected to have performed a displacement in a B direc-
tion along the optical axis A3, the third control signal may
be configured to control the third drive mechanism 76 to
drive the lens assembly 70 to move an equal displace-
ment in a direction opposite to the B direction along the
optical axis A3, thereby compensating for the incidence
deviation of the incident light entering from the light inlet
13a due to the movement of the fixing member 10 in the
direction of the optical axis A3 of the lens assembly 70.
[0169] In the embodiments, during the process of tak-
ing pictures, the rotation of the fixing member 10 around
the first axis A1, the rotation of the fixing member 10
around the second axis A2, or the movement of the fixing
member 10 in the direction of the optical axis A3 of the
lens assembly 70 may be detected to drive the base 22
for driving the optical redirecting member 24 to make a
corresponding compensation movement. In this way, the
incidence deviation of the incident light entering from the
light inlet 13a due to the shaking of the fixing member 10
may be compensated, and thus avoid or reduce the de-
viation of the incident light that adversely affects the im-
age quality of the camera.
[0170] As shown in FIG. 37, FIG. 37 is a structural
schematic view of a camera component 600 according
to a first embodiment of the present disclosure. The cam-
era assembly 600 further includes a third camera module
500. Specifically, the first camera module 100, the sec-
ond camera module 300, and the third camera module
500 are arranged side by side. Further, in some embod-
iments, the first camera module 100, the second camera
module 300, and the third camera module 500 may be
spaced apart, and two adjacent camera modules may
also be abutted against each other. In other embodi-
ments, the first camera module 100, the second camera
module 300, and the third camera module 500 are an
integrated module. In some embodiments, a shape
formed by the three camera modules is either substan-
tially monolithic, as shown in FIG. 37, or substantially L-
shaped, as shown in FIG. 38, which will be explained
below by specific embodiments referring to the accom-
panying drawings.
[0171] In some embodiments, the first camera module
100 is a periscopic telephoto camera, the second camera
module 300 is a large wide-angle camera, and the third
camera module 500 is a wide-angle main camera. Spe-
cifically, an angle of view of the periscopic telephoto cam-
era is in the range of 10 to 30 degrees, i.e., the first camera
module 100 has a small angle of view. Therefore, the
first camera module 100 has a large focal length, which
is generally applied for filming a distant scene to obtain
a clear image of the distant scene. The focal length is
larger in cases of distant shooting. Compared to the ver-
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tical lens module, the first camera module 100 of the
present disclosure is arranged with the periscopic lens
module of a smaller height, thereby reducing the overall
thickness of the camera module 600. The vertical lens
module refers to the lens module having a straight optical
axis, or to say, the incident light is conducted along a
direction of a straight optical axis to photoreceptors of
the camera module.
[0172] Specifically, the large wide-angle camera, i.e.,
the second camera module 300, has an extra-large wide-
angle of view in the range of 110 to 130 degrees for wide-
angle shooting, such that the optical zoom magnification
may be increased. The second camera module 300 has
a larger angle of view and a shorter focal length corre-
spondingly, such that the second camera module 300 is
generally applied for close-up shooting to obtain local
close-up images of objects.
[0173] The wide-angle main camera, i.e., the third
camera module 500, has a normal angle of view in the
range of 80 to 110 degrees. The wide-angle main camera
may have large number of pixels and large pixels, and
is not applied for distant or close-up scenes, but for nor-
mal shooting of objects.
[0174] The present disclosure may obtain image ef-
fects such as background blurring, local sharpening of
pictures, etc. by a combination of the first camera module
100, the second camera module 300, and the third cam-
era module 500.
[0175] Specifically, in some embodiments, for exam-
ple, the angle of view of the first camera module 100 may
be 10 degrees, 12 degrees, 15 degrees, 20 degrees, 26
degrees, or 30 degrees, and so on. The angle of view of
the second camera module 300 may be 110 degrees,
112 degrees, 118 degrees, 120 degrees, 125 degrees,
or 130 degrees, and so on. The angle of view of the third
camera module 500 may be 80 degrees, 85 degrees, 90
degrees, 100 degrees, 105 degrees, or 110 degrees, and
so on.
[0176] As described above, due to the factor of angle
of view of the first camera module 100 and the third cam-
era module 500, the first camera module 100 and the
third camera module 500 are arranged with an optical
stabilization device to enable the first camera module
100 and the third camera module 500 to obtain a better
quality image. The optical stabilization device is generally
configured with one or more magnetic elements, such as
the first magnet and the second magnet described above,
and will not be repeated herein. Therefore, the magnetic
elements on the first camera module 100 and the third
camera module 500 generate magnetic fields for each
other. Understandably, if the first camera module 100
and the third camera module 500 are too close together,
the magnetic force generated between the magnet on
the first camera module 100 and the magnetic element
on the third camera module 500 may inevitably have an
impact on the focusing process of the first camera module
100 or the third camera module 500 taking pictures, af-
fecting the image quality. In some embodiments, since

the large wide-angle camera (i.e., the second camera
module 300) has functions of autofocus (AF) or fixed-
focus (FF), the second camera module 300 is arranged
between the first camera module 100 and the third cam-
era module 500, i.e., between the periscope telephoto
camera and the wide-angle main camera. In this way, an
overall space formed by the three camera modules may
be reduced, and an interference of the magnetic compo-
nents between the first camera module 100 and the third
camera module 500 may be limited.
[0177] As shown in FIGs. 38 and 39, FIG. 38 is a struc-
tural schematic view of a camera component 600 accord-
ing to a second embodiment of the present disclosure,
and FIG. 39 is a structural schematic view of an electronic
device according to a first embodiment of the present
disclosure. In some embodiments, the light redirecting
member 24 has a first center point 248, the second cam-
era module 300 has a second center point 302, and the
third camera module 500 has a third center point 502.
The first center point 248, the second center point 302
and the third center point 502 are in a straight line and
perpendicular to the optical axis A3 of the lens assembly
70. It should be understood that the first center point 248,
the second center point 302 and the third center point
502 being in a straight line means that front projection
points of the first center point 248, the second center
point 302, and the third center point 502 on the rear cover
204 are in a straight line. That is, when light is directed
from the front of the mobile phone to the rear cover 204
and perpendicular to the rear cover 204, the projection
points of the first center point 248, the second center
point 302, and the third center point 502 are located on
the rear cover 204 in a straight line.
[0178] Specifically, when the first center point 248, the
second center point 302 and the third center point 502
are in a straight line and perpendicular to the optical axis
A3 of the lens assembly 70, the length of the first camera
module 100 along the optical axis A3 of the lens assembly
70 is larger than the length of the second camera module
300, as shown in FIG. 38. That is, the length of the front
projection of the first camera module 100 on the rear
cover 204 is larger than the length of the front projection
of the second camera module 300 and the third camera
module 500 on the rear cover 204. The first camera mod-
ule 100 is a telephoto periscope camera including the
light redirecting member 24, the lens assembly 70, and
the image sensor 80. The light path formed by the light
redirecting member 24, the lens assembly 70, and the
image sensor 80 is not a straight line and required to be
redirected for transmission. A certain distance is required
to be configured between the three. While the optical
path formed by the second camera module 300 or the
third camera module 500 during the shooting process is
a straight line. In this way, the length of the first lens
module 100 is larger than either the second camera mod-
ule 300 or the third camera module 500.
[0179] In some embodiments, the second camera
module 300 and the third camera module 500 have equal
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lengths along the optical axis A3 of the lens assembly
70. It should be understood that the three camera mod-
ules are arranged in such a structure with an L-shaped
configuration in appearance, such that a more aestheti-
cally pleasing integration formed by the three camera
modules may be achieved.
[0180] In some embodiments, the second camera
module 300 and the third camera module 500 have un-
equal lengths along the optical axis A3 of the lens as-
sembly 70. For example, the lengths of the three camera
modules may increase progressively along the optical
axis A3 of the lens assembly 70, as shown in FIG. 40; or
decrease progressively, as shown in FIG. 41, which is
not specifically limited herein.
[0181] In some embodiments, the first center point 248,
the second center point 302 and the third center point
502 are in a straight line and parallel to the optical axis
A3 of the lens assembly 70. That is, the three camera
modules are disposed in a line in appearance, as shown
in FIGs. 37 and 42. It should be understood that in em-
bodiments in which the three camera modules are dis-
posed in a line and the second camera module 300 is
disposed between the first camera module 100 and the
third camera module 500, the light redirecting member
24 may be closer to the third camera module 500 relative
to the lens assembly 70 in some embodiments. In another
embodiments, the lens assembly 70 may also be closer
to the third camera module 500 relative to the light redi-
recting member 24, as shown in FIG. 43, which is not
specifically limited herein.
[0182] As shown in FIG. 44 and FIG. 45, wherein FIG.
44 is a structural schematic view of a housing 200 ac-
cording to an embodiment of the present disclosure, and
FIG. 45 is a structural schematic view of an electronic
device according to a second embodiment of the present
disclosure. The following describes the position and con-
nection relationship between the three camera modules
and the housing 200. In some embodiments, the housing
200 is defined with three openings. Center points of the
three openings are disposed in a straight line. Specifical-
ly, the three openings are arranged on the rear cover 204
of the housing 200, including a first opening 204a, a sec-
ond opening 204b, and a third opening 204c. A connect-
ing rib is formed between the first opening 204a, second
opening 204b, and third opening 204c, i.e., the three
openings on the rear cover 204 are spaced apart. Further,
the first camera module 100 is installed correspondingly
at the first opening 204a, the second camera module 300
is installed correspondingly at the second opening 204b,
and the third camera module 500 is installed correspond-
ingly at the third opening 204c. Specifically, the light re-
directing member 24 of the first camera module 100 is
facing the first opening 204a for receiving light. The front
projection of the light redirecting member 24 falls on the
first opening 204a. It is understood that the front projec-
tion of the light redirecting member 24 described herein
is a projection produced by the light redirecting member
24 when light is shone from the front of the mobile phone

in a direction toward the rear cover 204.
[0183] Specifically, the housing 200 is arranged with a
capacitive cavity 206, i.e., the front case 202 and the rear
cover 204 of the housing 200 are enclosed to define the
capacitance cavity 206. The capacitance cavity 206 is
interconnected with the first opening 204a, the second
opening 204b, and the third opening 204c on the rear
cover 204. Specifically, the first camera module 100, the
second camera module 300, and the third camera mod-
ule 500 are installed within the capacitive cavity 206. The
three camera modules receive incident light through the
first opening 204a, the second opening 204b, and the
third opening 204c, respecti vel y.
[0184] Alternatively, in some embodiments, an area of
the first opening 204a is larger than that of the second
opening 204b and the third opening 204c. Further, in oth-
er embodiments, the area of the second opening 204b
and that of the third opening 204c are equal. In other
embodiments, the areas of all three openings are equal,
or in a progressively increasing or decreasing relation-
ship, which is not specifically limited herein. It should be
understood that the first opening 204a is only communi-
cated to the light redirecting member 24. The lens as-
sembly 70 and the image sensor 80 are obscured by the
housing 200, i.e., by the rear cover 204 of the housing
200. Therefore, only the first opening 204a, the second
opening 204b, and the third opening 204c are visible from
the back of the mobile phone, and the lens assembly 70
and the image sensor 80 are not visible.
[0185] In some embodiments, as shown in FIG. 45, the
first opening 204a may have a substantially quadrilateral
shape, and the second opening 204b and the third open-
ing 204c may be substantially circular, such that a more
aesthetically pleasing appearance to the electronic de-
vice employing the camera assembly 600 may be
achieved. In other embodiments, the three openings may
also be of a same shape, or of a shape other than circular
and quadrilateral, which is not specifically limited herein.
[0186] Further, the housing 200 includes two opposite
and parallel-arranged first edges 201 and two opposite
and parallel-arranged second edges 203, the first edge
201 and the second edge 203 being connected at the
beginning and end. In some embodiments, an outer con-
tour of the rear cover 204 includes a first edge 201 and
a second edge 203 connected to the first edge 201. In
some embodiments, the first edge 201 and the second
edge 203 are disposed perpendicularly, and the first edge
201 and the second edge 203 are connected at a right
angle. In some embodiments, the first edge 201 and the
second edge 203 are arranged vertically, and the first
edge 201 and the second edge 203 are connected by a
rounded transition, as shown in FIG. 45, making positions
of edges at back of the mobile phone a rounded transition
and a better feel in hands.
[0187] Specifically, a length of the first edge 201 may
be larger than that of the second edge 203. That is, the
first edge 201 is a long edge of the rear cover 204 and
the second edge 203 is a short edge of the rear cover 204.
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[0188] Alternatively, in different embodiments, a con-
necting line of center points of the first opening 204a, the
second opening 204b, and the third opening 204c is par-
allel to the first edge 201 or the second edge 203.
[0189] In some embodiments, as shown in FIG. 45, the
connecting line of center points of the first opening 204a,
the second opening 204b, and the third opening 204c is
parallel to the first edge 201. That is, the three camera
modules are in a substantially L-shaped structure.
[0190] In other embodiments, as shown in FIG. 46, the
connecting line of center points of the first opening 204a,
the second opening 204b, and the third opening 204c is
parallel to the second edge 203. That is, the three camera
modules are disposed in a line.
[0191] As shown in FIG. 47, specifically, the rear cover
204 includes a rear cover center point 2042, a center line
2044 configured to be a center line passing through the
rear cover center point 2042 and parallel to the first edge
201, and a center line 2046 configured to be a center line
passing through the rear cover center point 2042 and
parallel to the second edge 203. The first opening 204a,
the second opening 204b and the third opening 204c are
disposed between the second edge 203 and the second
center line 2046. That is, the three openings on the rear
cover 204 are disposed in an upper half of the mobile
phone. Further, in some embodiments, a connecting line
of the center points of the first opening 204a, the second
opening 204b, and the third opening 204c coincides with
the first center line 2044 of the rear cover 204. That is,
the first camera assembly 600 is disposed in the middle
of the upper half of the mobile phone. It should be un-
derstood that the first camera assembly 600 being dis-
posed in the middle of the upper half of the mobile phone
facilitates a stacking of the entire structure and achieve
a more aesthetically pleasing appearance of the entire
mobile phone.
[0192] As shown in FIG. 44, FIG. 48, and FIG. 49, FIG.
48 is a structural schematic view of a bracket according
to an embodiment of the present disclosure; FIG. 49 is
a front-structural schematic view of an electronic device
including a bracket 900 according to an embodiment of
the present disclosure. Specifically, in some embodi-
ments, the mobile phone in which the camera assembly
600 is applied also includes a bracket 900. The bracket
900 is fixedly connected to the housing 200 and disposed
between the front case 202 and the rear cover 204. Three
holding slots are defined on the bracket 900, including a
first holding slot 900a, a second holding slot 900b, and
a third holding slot 900c. The first camera module 100,
second camera module 300, and third camera module
camera module 500 may be fixed in the first holding slot
900a, the second holding slot 900b, and the third holding
slot 900c, respectively. Each holding slot corresponds to
a camera module, thereby fixing the first camera module
100, second camera module 300, and third camera mod-
ule camera module 500 to be integrated through the
bracket 900.
[0193] Further, the decorating member 700 is dis-

posed above the bracket 900. Specifically, the decorating
member 700 may be abutted against the bracket 900, or
may be spaced from the bracket 900. The bracket 900
may reduce an impact on the first camera module 100,
the second camera module 300, and the third camera
module 500, and improve the life of the three.
[0194] As shown in FIG. 50, FIG. 50 is a front-structural
schematic view of an electronic device according to an-
other embodiment of the present disclosure. The display
assembly of the mobile phone includes a display 404
embedded in the front case 202. The display 404 includes
a display area 401 and a non-display area 403. The non-
display area 403 is arranged around the display area
401. Alternatively, in some embodiments, orthogonal
projections of the first camera module 100, the second
camera module 300, and the third camera module 500
in a thickness direction of the mobile device are disposed
within the display area 401. In other embodiments, a part
of the orthogonal projections of the first camera module
100, the second camera module 300, and the third cam-
era module 500 in a thickness direction of the mobile
device is disposed within the display area 401, and a part
is disposed in the non-display area 403, which is not spe-
cifically limited herein.
[0195] The above description is for the purpose of il-
lustrating implementations of the present disclosure, but
not to limit the scope of the present disclosure. Any equiv-
alent structural or process transformation performed
based on the drawings and the specification of the
present disclosure, applied directly and indirectly in other
related art, should be within the scope of the present
disclosure.

Claims

1. A camera module, comprising:

a fixing member;
a rotating member, rotatably connected to the
fixing member, and comprising:

a base; and
a light redirecting member, fixed to the base,
for redirecting an incident light;

a first ball, disposed between the base and the
fixing member, capable of moving the rotating
member around a first axis relative to the fixing
member; and
a second ball, disposed between the base and
the fixing member, capable of moving the rotat-
ing member around a second axis relative to the
fixing member.

2. The camera module according to claim 1, wherein a
number of first balls is more than one, centers of the
first balls are located on the first axis;
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a number of second balls is more than one, centers
of the second balls are located on the second axis.

3. The camera module according to claim 2, wherein
the number of the first balls and that of the second
balls are both two.

4. The camera module according to claim 1, further
comprising: a connecting member disposed be-
tween the fixing member and the rotating member;
wherein the first ball is disposed between the rotating
member and the connecting member, and has a ca-
pability of moving the rotating member to rotate
around the first axis relative to the fixing member and
the connecting member;
the second ball is disposed between the fixing mem-
ber and the connecting member, and has a capability
of moving the connecting member and the rotating
member to rotate around the second axis relative to
the fixing member.

5. The camera module according to claim 4, wherein
the base comprises a first side wall, a first rotation
slot matched to the first ball is defined on the first
side wall of the base;
the connecting member comprises a first outer wall
surface correspondingly facing the first side wall of
the base, a second rotation slot is defined on the first
outer wall surface of the connecting member corre-
spondingly facing the first rotation slot and matched
to the first ball;
the first ball is accommodated in the first rotation slot
and the second rotation slot, a first gap is defined
between the first side wall of the base and the first
outer wall surface of the connecting member, and
the rotating member is capable of being rotated
around the first axis within a range defined by the
first gap by rotating the first ball in the first rotation
slot and the second rotation slot.

6. The camera module according to claim 5, wherein
the connecting member comprises a second outer
wall surface opposite to the first outer wall surface,
a third rotation slot matched to the second ball is
defined on the second outer wall surface of the con-
necting member;
the fixing member comprises a first side wall facing
the second outer wall surface of the connecting
member, a fourth rotation slot correspondingly facing
the third rotation slot and matched to the second ball
is defined on the first side wall of the fixing member;
the second ball is accommodated in the third rotation
slot and the fourth rotation slot, a second gap is de-
fined between the second outer wall surface of the
connecting member and the first side wall of the fixing
member, and the rotating member is capable of be-
ing rotated around the second axis within a range
defined by the second gap by a rotation of the second

ball in the third rotation slot and the fourth rotation
slot.

7. The camera module according to claim 6, further
comprising:

a first drive mechanism connected to the base,
for driving the base to bring the rotating member
to rotate around the first axis; and
a second drive mechanism connected to the
base, for driving the base to bring the rotating
member to rotate around the second axis.

8. The camera module according to claim 7, wherein
the base further comprises a second side wall dis-
posed on a side of the first side wall of the base and
connected to the first side wall of the base, the fixing
member further comprises a second side wall con-
nected to the first side wall of the fixing member and
facing the second side wall of the base;
the first drive mechanism comprises:

a first magnet, fixed to the second side wall of
the base; and
a first coil, disposed on the second side wall of
the fixing member and corresponding to the first
magnet;
wherein when the first coil is energized, the first
magnet undergoes a movement to drive the
base to drive the light redirecting member to ro-
tate around the first axis.

9. The camera module according to claim 8, wherein a
first mounting slot is defined on the second side wall
of the base, the first magnet is fixed in the first mount-
ing slot by means of an adhesive.

10. The camera module according to claim 7, wherein
the base comprises a third side wall connected to
the first side wall of the base, the fixing member com-
prises a third side wall connected to the first side wall
of the fixing member and correspondingly facing the
third side wall of the base;
the first drive mechanism comprises:

a second magnet, fixed to the third side wall of
the base; and
a second coil, disposed on the third side wall of
the fixing member corresponding to the second
magnet;
wherein when the second coil is energized, the
second magnet undergoes a movement to drive
the base to drive the light redirecting member to
rotate around the first axis.

11. The camera module according to claim 10, wherein
a second mounting slot is defined on the third side
wall of the base, the second magnet is fixed in the
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second mounting slot by means of an adhesive.

12. The camera module according to claim 7, wherein
the base comprises a bottom wall disposed on a side
of the first side wall of the base and connected to the
first side wall of the base, the fixing member com-
prises a bottom wall disposed on a side of the first
side wall of the fixing member, connected to the first
side wall of the fixing member and correspondingly
facing the bottom wall of the base;
the second drive mechanism comprises:

a third magnet, fixed to the bottom wall of the
base; and
a third coil, disposed on the bottom wall of the
fixing member corresponding to the third mag-
net;
wherein when the third coil is energized, the third
magnet undergoes a movement to drive the
base to drive the light redirecting member to ro-
tate around the second axis.

13. The camera module according to claim 12, wherein
a third mounting slot is defined on the bottom wall of
the base, the third magnet is fixed in the third mount-
ing slot by means of an adhesive.

14. The camera module according to claim 6, compris-
ing:

a first magnetic member, fixed on the first side
wall of the base; and
a second magnetic member, fixed on the first
side wall of the fixing member;
wherein a polarity of a magnetic pole on a side
of the first magnetic member facing the second
magnetic member is opposite to a polarity of a
magnetic pole on a side of the second magnetic
member facing the first magnetic member, such
that the base, the connecting member and the
fixing member are positional limited through an
attract of opposite polarities.

15. The camera module according to claim 14, wherein
the first magnetic member comprises a fourth mag-
net, a fourth mounting slot matched to the fourth
magnet is defined on the first side wall of the base,
the fourth magnet is fixed in the fourth mounting slot
by means of an adhesive;
the second magnetic member comprises a fifth mag-
net, a fifth mounting slot matched to the fifth magnet
is defined on the first side wall of the fixing member,
the fifth magnet is fixed in the fifth mounting slot by
means of the adhesive.

16. The camera module according to claim 1, wherein
the first axis and the second axis are perpendicular
to each other.

17. The camera module according to claim 1, comprising
a lens assembly movably connected to the fixing
member, for transmitting a light passing through the
light redirecting member; wherein an optical axis of
the lens assembly is perpendicular to the first axis
and the second axis.

18. The camera module according to claim 17, wherein
the lens assembly comprises:

a moving member;
a lens unit, fixed to the moving member, the op-
tical axis of the lens assembly being an optical
axis of the lens unit; and
a third drive mechanism, connected to the fixing
member and the moving member, for driving the
moving member along the optical axis of the lens
unit.

19. The camera module according to claim 18, wherein
the moving member has a substantially cylindrical
shape;
the lens unit comprises a plurality of lenses spaced
in the moving element along a moving direction of
the moving element.

20. The camera module according to claim 18, wherein
the moving member comprises at least two clips;
the lens unit comprises a plurality of lenses sand-
wiched between the at least two clips and spaced
along a moving direction of the moving member.

21. The camera module according to claim 18, wherein
a number of the lens units, a number of the moving
members, and a number of the third drive mecha-
nisms are each more than one;
each lens unit comprises a lens and is fixedly con-
nected to the moving member;
each drive mechanism is connected to one of the
moving members to drive the one of the moving
members independently.

22. The camera module according to claim 1, wherein
the light redirecting member is a prism, the prism
comprising:

a light incident surface;
a light reflecting surface, connected to the light
incident surface and inclined; and
a light emitting surface, connected to the light
incident surface;
wherein the incident light enters from the light
incident surface, is redirected by the light reflect-
ing surface, and is emitted from the light emitting
surface.

23. The camera module according to claim 22, wherein
the light emitting surface is connected to the light
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reflecting surface.

24. The camera module according to claim 22, wherein
the prism comprises:

a backlight surface disposed back to the light
incident surface, wherein the light reflecting sur-
face is connected to the backlight surface and
the light incident surface;
the light emitting surface is disposed back to the
backlight surface; the light emitting surface is
connected to and disposed between the back-
light surface and the light incident surface.

25. The camera module according to claim 24, wherein
the light incident surface is disposed parallel to the
backlight surface.

26. The camera module according to claim 25, wherein
the light incident surface and the backlight surface
are both perpendicular to the light emitting surface.

27. The camera module according to claim 24, wherein
a distance range between the backlight surface and
the light incident surface is about 4.8 mm to about
5.0 mm

28. The camera module according to claim 22, wherein
the first axis is perpendicular to the light incident sur-
face, the second axis is parallel to the light incident
surface and the light reflecting surface.

29. The camera module according to claim 22, wherein
the light reflecting surface phase is inclined at about
45 degrees relative to the light incident surface.

30. The camera module according to claim 22, wherein
a hardening layer is formed on surfaces of the inci-
dent light surface, the light reflecting surface, and
the light emitting surface.

31. The camera module according to claim 1, wherein
the light redirecting member is a plane mirror.

32. The camera module according to claim 17, further
comprising an image sensor, connected to the fixing
member, for sensing a light passing through the lens
assembly.

33. A camera module, comprising:

a fixing member;
a rotating member, connected to the fixing mem-
ber, capable of rotating around a first axis and
a second axis and comprising:

a base; and
a light redirecting member, fixed to the base,

for redirecting an incident light;

a plurality of first balls, disposed between the
base and the fixing member along an axial di-
rection of the first axis, such that the rotating
member rotates around the first axis relative to
the fixing member; and
a plurality of second balls, disposed between
the base and the fixing member along an axial
direction of the second axis, such that the rotat-
ing member rotates around the second axis rel-
ative to the fixing member.

34. A periscope camera module, comprising:

a fixing member;
a rotating member, connected to the fixing mem-
ber, capable of rotating around a first axis and
a second axis and comprising:

a base; and
a light redirecting member, fixed to the base,
for redirecting an incident light, wherein the
light redirecting member comprises a light
incident surface and a light reflecting sur-
face connected to the light incident surface
and inclined;

a connecting member, disposed between the
fixing member and the rotating member;
a plurality of first balls, disposed between the
base and the fixing member, for defining the first
axis such that the rotating member rotates
around the first axis relative to the fixing member
and the connecting member; and
a plurality of second balls, disposed between
the base and the fixing member, for defining the
second axis such that the rotating member and
the connecting member rotate around the sec-
ond axis relative to the fixing member.

35. A camera assembly, comprising:

a first camera module, comprising:

a fixing member, defined with a light inlet;
a rotating member, rotatably connected to
the fixing member, comprising:

a base; and
a light redirecting member, fixed to the
base corresponding to the light inlet, for
redirecting an incident light;

a plurality of first balls, disposed between
the base and the fixing member, capable of
moving the rotating member around a first
axis relative to the fixing member;

45 46 



EP 3 817 357 A1

25

5

10

15

20

25

30

35

40

45

50

55

a plurality of second balls, disposed be-
tween the base and the fixing member, ca-
pable of moving the rotating member
around a second axis relative to the fixing
member; and

a decorating member, disposed around an outer
circumference of the light inlet.

36. The camera assembly according to claim 35, where-
in the fixing member comprises a top wall and a side
wall disposed around the top wall, the light inlet is
defined on the top wall, the top wall is defined with
a groove; a part of the decorating member is accom-
modated in the groove.

37. The camera assembly according to claim 36, where-
in the groove is defined at a connection of the top
wall and the side wall.

38. The camera assembly according to claim 37, where-
in the groove is defined on opposite sides of the light
inlet; or, the groove is defined around the outer cir-
cumference of the light inlet.

39. The camera assembly according to claim 35, where-
in the decorating member comprises:

a main body portion, defined with a first through
hole, the first through hole corresponding to the
light inlet; and
a convex edge, disposed at a bottom of the main
body portion and extending in a radial direction
of the first through hole away from the first
through hole.

40. The camera assembly according to claim 39, com-
prising a second camera module, wherein the sec-
ond camera module comprises:

a shell, defined with an incident hole; and
an imaging assembly disposed within the shell;
wherein the first camera module and the second
camera module are arranged side by side, the
main body portion is arranged around the outer
circumference of the light inlet, the main body
portion is defined with a second through hole
corresponding to the incident hole.

41. An electronic device, comprising:

a front case;
a display, embedded in the front case;
a rear cover, connected to the front case;
a first camera module, embedded in the rear
cover and comprising:

a fixing member;

a rotating member, connected to the fixing
member, capable of rotating around a first
axis and a second axis and comprising:

a base; and
a light redirecting member, fixed to the
base, for redirecting an incident light;

a plurality of first balls, disposed between
the base and the fixing member, for defining
the first axis, capable of moving the rotating
member to rotate around the first axis rela-
tive to the fixing member; and
a plurality of second balls, disposed be-
tween the base and the fixing member, for
defining the second axis, capable of moving
the rotating member to rotate around the
second axis relative to the fixing member;
and

a lens assembly, movably connected to the fix-
ing member, for transmitting a light passing
through the light redirecting member; an optical
axis of the lens assembly is perpendicular to the
first axis and the second axis; and
a second camera module, embedded in the rear
cover in parallel with the first camera module.

42. The electronic device according to claim 41, wherein
the first camera module is a periscopic telephoto
camera module and the second camera module is
a wide-angle camera module.

43. A mobile terminal, comprising:

a front case;
a display, embedded in the front case and com-
prising a display area;
a rear cover, connected to the front case;
a first camera module, embedded in the rear
cover and comprising:

a fixing member;
a rotating member, connected to the fixing
member, capable of rotating around a first
axis and a second axis and comprising:

a base; and
a light redirecting member, fixed to the
base, for redirecting an incident light,
wherein the light redirecting member
comprises a light incident surface and
a light reflecting surface connected to
the light incident surface and inclined;

a connecting member, disposed between
the fixing member and the rotating member;
a plurality of first balls, disposed between
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the base and the fixing member, for defining
the first axis;
a first drive mechanism, connected to the
base, for driving the base to drive the rotat-
ing member to rotate around the first axis
relative to the fixing member and the con-
necting member; and
a plurality of second balls, disposed be-
tween the base and the fixing member, for
defining the second axis;

a second drive mechanism, connected to the
base, for driving the base to drive the rotating
member and the connecting member to rotate
around the second axis relative to the fixing
member; and
a lens assembly, movably connected to the fix-
ing member, for transmitting a light passing
through the light redirecting member; an optical
axis of the lens assembly is perpendicular to the
first axis and the second axis; and
an image sensor, connected to the fixing mem-
ber, for sensing a light passing through the lens
assembly;
and
a second camera module, embedded in the rear
cover in parallel with the first camera module,
wherein a projection of the first camera module
and the second camera module on the display
is located in the display area.

44. A shooting method of a camera, the camera com-
prising a fixing member, a rotating member, a first
ball and a second ball, wherein the rotating member
is rotatably connected to the fixing member and com-
prises a base and a light redirecting member fixed
to the base; the light redirecting member is config-
ured to redirect an incident light; the first ball and the
second ball are disposed between the base and the
fixing member; the shooting method comprises:

detecting and obtaining a shaking parameter of
the fixing member, and generating a control sig-
nal corresponding to the shaking parameter;
and
configuring a control signal to drive the rotating
member to rotate around a first axis relative to
the fixing member via the first ball, and around
a second axis relative to the fixing member via
the second ball.

45. The shooting method according to claim 44, wherein
the shaking parameter comprises a rotation angle of
the fixing member around the first axis and a rotation
angle around the second axis;
the detecting and obtaining a shaking parameter of
the fixing member, and generating a control signal
corresponding to the shaking parameter comprise:

detecting and obtaining the rotation angle of the
fixing member around the first axis and the ro-
tation angle of the fixing member around the sec-
ond axis; and
generating a first control signal corresponding
to the rotation angle of the fixing member around
the first axis, and a second control signal corre-
sponding to the rotation angle of the fixing mem-
ber around the second axis;
the configuring a control signal to drive the ro-
tating member to rotate around a first axis rela-
tive to the fixing member via the first ball, and
around a second axis relative to the fixing mem-
ber via the second ball comprises:

configuring the first control signal to drive
the rotating member to rotate a first angle
compensation amount via the first ball rel-
ative to the fixing member around the first
axis; and
configuring the second control signal to
drive the rotating member to rotate a second
angle compensation amount via the second
ball relative to the fixing member around the
second axis.

46. The shooting method according to claim 45, wherein
the camera comprises a first drive mechanism and
a second drive mechanism, the first drive mecha-
nism and the second drive mechanism both being
connected to the base;
the configuring a control signal to drive the rotating
member to rotate around a first axis relative to the
fixing member via the first ball, and around a second
axis relative to the fixing member via the second ball
comprises:

configuring the first control signal to control the
first drive mechanism to drive the rotating mem-
ber to rotate the first angle compensation
amount via the first ball relative to the fixing
member around the first axis; and
configuring the second control signal to control
the second drive mechanism to drive the rotating
member to rotate the second angle compensa-
tion amount via the second ball relative to the
fixing member around the second axis.

47. The shooting method according to claim 46, wherein
the first drive mechanism comprises a first coil and
a first magnet, the first coil being fixed to the fixing
member and the first magnet being fixed to the base
corresponding to the first coil;
the configuring the first control signal to control the
first drive mechanism to drive the rotating member
to rotate the first angle compensation amount via the
first ball relative to the fixing member around the first
axis comprises:
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inputting a current with a first direction and a first
magnitude to the first coil based on the first con-
trol signal to generate a magnetic field in the first
coil; and
moving, by the first magnet, under an action of
the magnetic field generated by the first coil to
drive the base for driving the light redirecting
member to rotate the first angle compensation
amount via the first ball relative to the fixing
member around the first axis.

48. The shooting method according to claim 46, wherein
the first drive mechanism comprises a second coil
and a second magnet, the second coil being fixed to
the fixing member and the second magnet being
fixed to the base corresponding to the second coil;
the configuring the second control signal to control
the second drive mechanism to drive the rotating
member to rotate the second angle compensation
amount via the second ball relative to the fixing mem-
ber around the second axis comprises:

inputting a current with a second direction and
a second magnitude to the second coil based
on the first control signal to generate a magnetic
field in the second coil; and
moving, by the second magnet, under an action
of the magnetic field generated by the second
coil to drive the base for driving the light redi-
recting member to rotate the second angle com-
pensation amount via the first ball relative to the
fixing member around the first axis.

49. The shooting method according to claim 46, wherein
the second drive mechanism comprises a third coil
and a third magnet, the third coil being fixed to the
fixing member and the third magnet being fixed to
the base corresponding to the third coil;
the configuring the second control signal to control
the second drive mechanism to drive the rotating
member to rotate the second angle compensation
amount via the second ball relative to the fixing mem-
ber around the second axis comprises:

inputting a current with a third direction and a
third magnitude to the third coil based on the
second control signal to generate a magnetic
field in the third coil; and
moving, by the third magnet, under an action of
the magnetic field generated by the third coil to
drive the base cooperatively with the second
magnet for driving the light redirecting member
to rotate the second angle compensation
amount via the second ball relative to the fixing
member around the second axis.

50. The shooting method according to claim 44, wherein
the first axis and the second axis are perpendicular

to each other.

51. The shooting method according to claim 44, wherein
the camera comprises a lens assembly and a third
drive mechanism, the lens assembly being movably
connected to the fixing member under a drive of the
third drive mechanism for transmitting a light redi-
rected by the light redirecting member; an optical
axis of the lens assembly is perpendicular to the first
axis and the second axis; the shooting method com-
prises:

detecting and obtaining a displacement of the
fixing member in a direction of the optical axis
of the lens assembly;
generating a third control signal corresponding
to the displacement of the fixing member in the
direction of the optical axis of the lens assembly;
and
configuring the third control signal to control the
third drive mechanism to drive the lens assembly
to move a displacement compensation amount
along the optical axis of the lens assembly.

52. The shooting method according to claim 51, wherein
the camera also comprises an image sensor con-
nected to the fixing member, for sensing a light pass-
ing through the lens assembly.
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