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(54) SENSOR ASSEMBLY, INERTIAL MEASUREMENT ASSEMBLY, AND MOBILE DEVICE

(57) The present application discloses a sensor as-
sembly (100), an inertial measurement assembly (10)
and a mobile device (1). The sensor assembly (100) com-
prises a first fixing member (110), a second fixing mem-
ber (120) and a first circuit board (130) provided with at
least one sensor module. The second fixing member
(120) is connected to the first fixing member (110), and
the second fixing member (120) is opposite and spaced

apart from the first fixing member (110) to define a mount-
ing space, the first circuit board (130) is arranged in the
mounting space, the first circuit board (130) is fixedly
connected to at least one of the first fixing member (110)
and the second fixing member (120), and at least part of
the first circuit board (130) is not parallel and not perpen-
dicular to the horizontal plane.
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Description

[0001] The present application claims priority to Chi-
nese Patent Application filed in the Chinese Patent Office
on January 22, 2019, priority No.201910059559.4, and
entitled "SENSOR ASSEMBLY, INERTIAL MEASURE-
MENT ASSEMBLY, AND MOBILE DEVICE", all contents
of which are incorporated by reference herein.

TECHNICAL FIELD

[0002] The present application relates to the field of
sensor technology, particularly to a sensor assembly, an
inertial measurement assembly and a mobile device.

BACKGROUND

[0003] With the development of mobile devices, espe-
cially those that require motion control such as automo-
biles, robots, spacecrafts, and unmanned vehicles, the
motion accuracy of mobile devices has become one of
the main areas of competition for mobile devices. An in-
ertial measurement assembly is a structural component
that may be used to determine a current control state and
operating status of a mobile device. The measurement
accuracy of an inertial measurement component is criti-
cal to the control accuracy and operation accuracy of
mobile devices. The inertial measurement assembly usu-
ally comprises an inertial sensor and a circuit board for
connecting the inertial sensor, the inertial sensor may
comprise an integrated multi-axis sensor or multiple sin-
gle-axis sensors, and the inertial sensor may be used to
test the component of acceleration and angle information
of the mobile device.
[0004] In the related art, the circuit board is usually
installed parallel or perpendicular to a base of the mobile
device, so that a single integrated multi-axis sensor is
fixed in parallel to the base, or multiple single-axis sen-
sors are respectively parallel or perpendicular to the
base. Since the mobile device usually produces relatively
large vibrations during take-off or landing, the inertial sen-
sor is more sensitive to vibrations. In order to reduce the
impact of vibration environment on an inertial sensor, a
sensor with a larger range and stronger anti-vibrate per-
formance is used in some mobile devices, and a powerful
shock absorption device is used in some mobile devices,
but all these will increase the production costs and the
difficulty of design of the mobile devices.
[0005] In view of the above problems, no effective so-
lutions have been proposed yet.

SUMMARY

[0006] The present application aims to solve at least
one of the technical problems existing in the prior art. To
this end, the present application provides a sensor as-
sembly that has the advantages of simple structure and
high precision accuracy of detection.

[0007] The present application also provides an inertial
measurement assembly having the above-mentioned
sensor assembly.
[0008] The present application also provides a mobile
device having the above-mentioned sensor assembly.
[0009] The sensor assembly according to the embod-
iments of the present application comprises: a first fixing
member; a second fixing member, wherein the second
fixing member is connected to the first fixing member,
and the second fixing member is opposite and spaced
apart from the first fixing member to define a mounting
space; a first circuit board provided with at least one sen-
sor module, the first circuit board is arranged in the
mounting space, the first circuit board is fixedly connect-
ed to at least one of the first fixing member and the second
fixing member, and at least part of the first circuit board
is not parallel and not perpendicular to the horizontal
plane.
[0010] The sensor assembly according to the embod-
iments of the present application, by slanting at least part
of the first circuit board, the sensor module on the first
circuit board may be inclined to the horizontal plane,
thereby it may prevent vibration in vertical or horizontal
direction from directly and completely acting on a certain
sensor module, only partial vibration component will be
transmitted to the sensor module, which may effectively
reduce the impact of vibration on the detection accuracy
of the sensor assembly, further improving the usability
of the sensor module. In addition, the inclined mounting
of the first circuit board may also increase the measure-
ment range of the sensor assembly.
[0011] According to the embodiments of the present
application, the first circuit board has a first end and a
second end oppositely in the first direction of the first
circuit board, the first circuit board inclines along a second
direction, the first direction is parallel to the horizontal
plane and the second direction is perpendicular to the
horizontal plane.
[0012] In the embodiments of the present application,
the first fixing member comprises a first surface, the first
surface is located in the mounting space, and the first
surface is parallel to the first circuit board.
[0013] In the embodiments of the present application,
the first fixing member comprises a second surface, the
second surface and the first surface are oppositely ar-
ranged, the second surface is located outside the mount-
ing space, and the second surface is parallel to the hor-
izontal plane.
[0014] In the embodiments of the present application,
the second fixing member comprises a third surface, the
third surface is located in the mounting space, and the
third surface is parallel to the first circuit board.
[0015] In the embodiments of the present application,
the second fixing member comprises a fourth surface,
the fourth surface and the third surface are oppositely
arranged, the fourth surface is located outside the mount-
ing space, and the fourth surface is parallel to the hori-
zontal plane.
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[0016] According to the embodiments of the present
application, the sensor assembly further comprising a
fastener; the first fixing member has a first mounting hole,
the second fixing member has a second mounting hole,
and the fastener is configured to penetrated the first
mounting hole and the second mounting hole.
[0017] In the embodiments of the present application,
a first mounting column provided on a side of the first
fixing member facing to the second fixing member; a sec-
ond mounting column provided on a side of the second
fixing member facing to the first fixing member, the sec-
ond mounting column opposite to the first mounting col-
umn; and the first circuit board is sandwiched between
the first mounting column and the second mounting col-
umn.
[0018] In the embodiments of the present application,
the first mounting hole is provided on the first mounting
column and penetrates the first mounting column and the
first fixing member, the second mounting hole is provided
on the second fixing member and penetrates the second
mounting column and the second fixing member; and a
third mounting hole is provided on the first circuit board,
and the fastener is sequentially penetrated the first
mounting hole, the third mounting hole and the second
mounting hole.
[0019] In the embodiments of the present application,
a free end of the second mounting column is provided
with a protrusion, the second mounting hole penetrates
the protrusion, and the protrusion is adapted to penetrate
the third mounting hole.
[0020] The inertial measurement assembly according
to the embodiments of the present application comprises
a first bracket; a second bracket, wherein the second
bracket is connected to the first bracket, and the second
bracket and the first bracket are oppositely arranged and
at intervals; a sensor assembly, wherein the sensor as-
sembly is the sensor assembly according to the above
sensor assembly, the sensor assembly is located be-
tween the first bracket and the second bracket, and the
sensor assembly comprises a flexible circuit board and
a first connector, one end of the flexible circuit board is
electrically connected to the first circuit board, the other
end of the flexible circuit board is located outside mount-
ing space, and the first connector is electrically connect-
ed to the other end of the flexible circuit board; a first
buffer member, wherein the first buffer member is located
between the sensor assembly and the first bracket;
wherein a second buffer member, the second buffer
member is located between the sensor assembly and
the second bracket; and a second circuit board, wherein
the second circuit board is connected to the second
bracket, the second circuit board and the sensor assem-
bly are located on two sides of the second bracket, the
second circuit board is electrically connected to the first
circuit board, and the second circuit board is provided
with a second connector adapted to be engaged with the
first connector.
[0021] The inertial measurement assembly according

to the embodiment of the present application, by slanting
at least part of the first circuit board, the sensor module
on the first circuit board may be inclined to the horizontal
plane, thereby it may prevent vibration in vertical or hor-
izontal direction from directly and completely acting on a
certain sensor module, which may effectively reduce the
impact of vibration on the detection accuracy of the sen-
sor module, thereby improving the usability of the sensor
assembly and increasing the measurement range of the
sensor assembly. Moreover, by providing the first buffer
member and the second buffer member, the first buffer
member may buffer the movement between the first
bracket and the sensor assembly, and the second buffer
member may buffer the movement between the second
bracket and the sensor assembly, thereby improving the
shock absorption performance of the inertial measure-
ment assembly and reducing the probability of the sensor
component shaking under the action of an external force,
thereby improving the detection accuracy of the sensor
assembly. In addition, the construction of the first bracket
and the second bracket may facilitate the mounting of
the sensor assembly.
[0022] The mobile device according to the embodi-
ments of the present application comprises the inertial
measurement assembly described above.
[0023] The mobile device according to the embodi-
ments of the present application, by arranging at least
part of the first circuit board on the mobile device oblique-
ly, the mobile device has a large vibration amplitude in
vertical direction during take-off, flying, and landing. The
sensor module on the first circuit board is inclined to the
horizontal plane, which may prevent the vibration in the
vertical direction from directly acting on the sensor mod-
ule, and only partial vibration component will be trans-
mitted to the sensor module, which may effectively re-
duce the impact of vibration on the detection accuracy
of the sensor module, thereby improving the usability of
the sensor assembly and increasing the measurement
range of the sensor assembly. Moreover, by providing
the first buffer member and the second buffer member,
the first buffer member may buffer the movement be-
tween the first bracket and the sensor assembly, and the
second buffer member may buffer the movement be-
tween the second bracket and the sensor assembly,
thereby improving the shock absorption performance of
the inertial measurement assembly and reducing the
probability of the sensor component shaking under the
action of an external force, thereby improving the detec-
tion accuracy of the sensor assembly. In addition, the
construction of the first bracket and the second bracket
may facilitate the mounting of the sensor assembly.
[0024] The additional aspects and advantages of the
present application will be partly given in the description
below, and some of them will become obvious from the
description below, or be understood through the practice
of the present application.
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BRIEF DESCRIPTION OF DRAWINGS

[0025] The above and/or additional aspects and ad-
vantages of the present application will become obvious
and easy to understand from the description of the em-
bodiments in combination with the accompanying draw-
ings below, in which:

FIG. 1 is a schematic structural diagram of a sensor
assembly of the embodiments of the present appli-
cation;
FIG. 2 is an exploded view of the structure of the
sensor assembly of the embodiments of the present
application;
FIG. 3 is a schematic structural diagram of an inertial
measurement assembly according to the embodi-
ments of the present application;
FIG. 4 is a schematic structural diagram of a mobile
device according to the embodiments of the present
application.

[0026] Drawings reference sign:

a mobile device 1,
an inertial measurement assembly 10,
a sensor assembly 100,
a first fixing member 110, a first mounting hole 111,
a first mounting column 112, a first surface 113, a
second surface 114,
a second fixing member 120, a second mounting
hole 121, a second mounting column 122, a protru-
sion 123, a third surface 125, a fourth surface 126,
a first circuit board 130, a sensor module 131, a third
mounting hole 133, a flexible circuit board 134, a first
connector 135,
a fastener 140,
a first bracket 200, a second bracket 300, a support-
ing column 400, a first buffer 500, a second buffer
600, a second circuit board 700, a second connector
710.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0027] The embodiments of the present application are
described in detail below, demonstrations of the embod-
iments are shown in the accompanying drawings, in
which the same or similar reference numerals denote the
same or similar elements or elements with the same or
similar functions. The embodiments described below
with reference to the accompanying drawings are exem-
plary, and are intended to interpret the present applica-
tion, but should not be understood as limiting the present
application.
[0028] As shown in FIGS. 1-2, the sensor assembly
100 according to the embodiments of the present appli-
cation includes a first fixing member 110, a second fixing
member 120 and a first circuit board 130.
[0029] Specifically, as shown in FIGS. 1 and 2, the sec-

ond fixing member 120 is connected to the first fixing
member 110, and the second fixing member 120 is op-
posite to and spaced apart from the first fixing member
110 to define a mounting space. For instance, the second
fixing member 120 and the first fixing member 110 could
be stacked and spaced apart. The first circuit board 130
is arranged in the mounting space. It could be understood
that the first circuit board 130 is located between the first
fixing member 110 and the second fixing member 120.
For instance, the first fixing member 110, the first circuit
board 130, and the second fixing member 120 may be
stacked in sequence, and the first circuit board 130 is
sandwiched between the first fixing member 110 and the
second fixing member 120 to form a structure similar to
"sandwich". The first circuit board 130 is fixedly connect-
ed to at least one of the first fixing member 110 and the
second fixing member 120.
[0030] It should be noted that the "fixedly connected"
mentioned herein means that the first circuit board 130
is fixed to the first fixing member 110 and/or the second
fixing member 120, and the "fixedly connected" may be
a non-detachable connection or a detachable connec-
tion. For instance, the first circuit board 130 is detachably
connected to the first fixing member 110, and the first
circuit board 130 is detachably connected to the second
fixing member 120. In addition, "connection" may be a
direct connection or an indirect connection.
[0031] At least part of the first circuit board 130 is not
parallel and not perpendicular to the horizontal plane. It
should be understood that the "horizontal plane" may be
a plane formed by relatively completely stationary water
near the first circuit board 130 and a plane parallel to the
same. It should be understood that an angle formed be-
tween a part or entire area of the first circuit board 130
and the horizontal plane, and the angle is greater than
0°and less than 90°. The first circuit board 130 is provided
with at least one sensor module 131. For instance, the
first circuit board 130 may be provided with three sensor
modules 131, and the three sensor modules 131 are all
located between the first circuit board 130 and the first
fixing member 110, the three sensor modules 131 may
be configured to detect the motion state values in X di-
rection, Y direction and Z direction respectively. For in-
stance, the first circuit board 130 may be provided with
one sensor module 131, and the sensor module 131 may
detect the motion state values in X direction, Y direction,
and Z direction.
[0032] In the related art, due to the large horizontal
area of most aircraft, especially multirotor aircraft, the
vibration component in the vertical direction of a fuselage
will be relatively large, and a flight controller is generally
fixed in a horizontal area of the fuselage, so a sensor
used to detect vertical motion parameters of an aircraft
in the flight controller is more affected by vibration, and
thus the physical quantity collected by the sensor is se-
riously distorted.
[0033] In the sensor assembly 100 according to the
embodiments of the present application, by slanting at

5 6 



EP 3 913 332 A1

5

5

10

15

20

25

30

35

40

45

50

55

least a part of the first circuit board 130, the sensor mod-
ule 131 on the first circuit board 130 may be inclined to
the horizontal plane, and the vibration in the vertical di-
rection may be distributed to three directions of the three-
dimensional coordinates which takes an inclination plane
on the first circuit board 130 as a reference plane, so as
to prevent the vibration in the vertical direction from com-
pletely and individually affecting the motion parameters
in the vertical direction detected by the sensor module
131. Since only partial vibration component will be su-
perimposed on the motion parameters in the vertical di-
rection detected by the sensor module 131, so that it may
effectively reduce the impact of vibration on the detection
accuracy of the sensor module 131 in the vertical direc-
tion, thereby improving the usability of the sensor assem-
bly 100. In addition, the inclined mounting of the first cir-
cuit board 130 may also improve the measurement range
of the sensor assembly 100.
[0034] As shown in FIGS 1 and 2, according to some
embodiments of the present application, the first circuit
board 130 has a first end and a second end oppositely
in the first direction of the first circuit board 130. The first
circuit board inclines along a second direction in the di-
rection from the first end to the second end, the first di-
rection is parallel to the horizontal plane and the second
direction is perpendicular to the horizontal plane. It
should be understood that, in the direction from the first
end to the second end, the second end gradually moves
away from the horizontal plane. For instance, the first
circuit board 130 is a rectangular flat piece, in the length
direction of the first circuit board 130, the first circuit board
130 has a first end and a second end oppositely, the first
end may be set in the horizontal plane, the first circuit
board 130 gradually moves away from the horizontal
plane in the direction from the first end to the second end,
and the height of the second end is higher than that of
the first end. Therefore, it may facilitate the slant arrange-
ment of the first circuit board 130, and the vertical motion
parameters detected by the sensor module 131 will only
be affected by the partial vibration in the vertical direction.
[0035] In some embodiments of the present applica-
tion, the angle formed between the first circuit board 130
and the horizontal plane is greater than 0° and less than
60°. For instance, the angle between the first circuit board
130 and the horizontal plane may be 30° or 45°. There-
fore, it is convenient to transformed between a three-
dimensional coordinate system based on the horizontal
plane and a three-dimensional coordinate system based
on the first circuit board 30, so that the physical quantities
collected by the sensor module 131 in various directions
may be easily synthesized to obtain physical quantities
in a horizontal direction and a vertical direction based on
the horizontal plane.
[0036] For instance, the angle between the first circuit
board 30 and the horizontal plane is 30°, and the collected
inertial quantities in the three-dimensional coordinate
system based on the first circuit board 130 detected by
the sensor module 131 on the first circuit board 130 are

Ax, Ay, Az, then the three components switch to the three-
dimensional coordinate system based on the horizontal
plane are: Ax*cosa+Az*sina, Ay, Az*cosa-Ax*sina.
[0037] As shown in FIGS. 1 and 2, in some embodi-
ments of the present application, the first fixing member
110 includes a first surface 113, the first surface 113 is
located in the mounting space, and the first surface 113
is parallel to the first circuit board 130. It should be un-
derstood that part of a surface of the first fixing member
100 forming the mounting space is an inclined surface.
In other words, the angle between the part of the surface
of the first fixing member 100 which forms the mounting
space and the horizontal plane is greater than 0°. Part
of the surface of the first fixing member 100 forming the
mounting space is adapted to the first circuit board 130.
Thus, the first fixing member 110 may be adapted to the
first circuit board 130 by constructing the shape of the
first fixing member 110, thereby facilitating the mounting
of the first circuit board 130 and reducing the thickness
of the sensor assembly 100.
[0038] As shown in FIGS. 1 and 2, in some embodi-
ments of the present application, the first fixing member
110 further comprises a second surface 114, the second
surface 114 is opposite to the first surface 113, the sec-
ond surface 114 is located outside the mounting space,
and the second surface 114 is parallel to the horizontal
plane. It should be understood that the surface of the first
fixing member 110 away from the first circuit board 130
is parallel to the horizontal plane so as to facilitate the
mounting of the first fixing member 110.
[0039] For instance, in a length direction of the first
circuit board 130, a distance between the first surface
113 and the second surface 114 gradually increases, and
in a width direction of the first circuit board 130, a distance
between the first surface 113 and the second surface
114 keep constant. For another instance, in the width
direction of the first circuit board 130, a distance between
the first surface 113 and the second surface 114 gradu-
ally increases, and in the length direction of the first circuit
board 130, a distance between the first surface 113 and
the second surface 114 keep constant.
[0040] As shown in FIGS. 1 and 2, in some embodi-
ments of the present application, the second fixing mem-
ber 120 includes a third surface 125, the third surface
125 is located in the mounting space, and the third sur-
face 125 is parallel to the first circuit board 130. It should
be understood that the part of the surface of the second
fixing member 120 forming the mounting space is an in-
clined surface. In other words, the angle between the
part of the surface of the second fixing member 120 form-
ing the mounting space and the horizontal plane is great-
er than 0°. The part of the surface of the second fixing
member 120 forming the mounting space is adapted to
the first circuit board 130. Thus, the second fixing mem-
ber 120 may be adapted to the first circuit board 130
according to construct the shape of the second fixing
member 120, thereby facilitating the mounting of the first
circuit board 130 and reducing the thickness of the sensor
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assembly 100.
[0041] As shown in FIGS. 1 and 2, in some embodi-
ments of the present application, the second fixing mem-
ber 120 further includes a fourth surface 126, the fourth
surface 126 is opposite to the third surface 125, and the
fourth surface 126 is located outside the mounting space,
and the fourth surface 126 is parallel to the horizontal
plane. It should be understood that the surface of the
second fixing member 120 away from the first circuit
board 130 is parallel to the horizontal plane, so as to
facilitate the mounting of the second fixing member 120.
[0042] For instance, in the length direction of the first
circuit board 130, a distance between the third surface
125 and the fourth surface 126 gradually increases; and
in the width direction of the first circuit board 130, the
distance between the third surface 125 and the fourth
surface 126 keep constant. For another instance, in the
width direction of the first circuit board 130, the distance
between the third surface 125 and the fourth surface 126
gradually increases, and in the length direction of the first
circuit board 130, the distance between the third surface
125 and the fourth surface 126 keep constant.
[0043] According to some embodiments of the present
application, the sensor module 131 may be an acceler-
ation sensor or a speed sensor. For instance, the sensor
module 131 may be an integrated six-axis sensor (three-
axis gyroscope and three-axis accelerometer) chip, and
the sensor assembly 100 may be used to measure run-
ning speed and acceleration of a mobile device 1, so as
to determine the position and pose of the mobile device
1, and further control the movement of the mobile device
1.
[0044] As shown in FIG. 2, according to some embod-
iments of the present application, the sensor assembly
100 also includes a fastener 140. The first fixing member
110 has a first mounting hole 111, the second fixing mem-
ber 120 has a second mounting hole 121, and the fas-
tener 140 penetrates the first mounting hole 111 and the
second mounting hole 121. For instance, the first mount-
ing hole 111 may penetrate the first fixing member 110
along the thickness direction of the first fixing member
110, the second mounting hole 121 may be formed as a
groove on the second fixing member 120, the second
mounting hole 121 does not penetrate the second fixing
member 120, and the fastener 140 may pass through the
first mounting hole 111 and one end of the fastener 140
may extend into the second mounting hole 121. For an-
other instance, the first mounting hole 111 may penetrate
the first fixing member 110 along the thickness direction
of the first fixing member 110, the second mounting hole
121 may penetrate the second mounting hole 121 along
the thickness direction of the second fixing member 120,
and the fastener 140 may pass through the first mounting
hole 111 and one end of the fastener 140 may extend
into the second mounting hole 121. Therefore, the first
fixing member 110 and the second fixing member 120
may be connected by the fastener 140, which has a sim-
ple structure and is convenient to operate, thereby sim-

plifying the mounting of the sensor assembly 100.
[0045] As shown in FIG. 2, in some embodiments of
the present application, the fastener 140 may be a thread-
ed fastener. In some embodiments of the present appli-
cation, the fastener 140 may be connected to the second
mounting hole 121 by threaded connection, clamped
connection or interference connection. In some embod-
iments of the present application, the fastener 140 may
be connected to the first mounting hole 111 by threaded
connection, clamped connection or interference connec-
tion. In some embodiments of the present application,
there may have gap between the fastener 140 and pe-
ripheral wall surface of the first mounting hole 111, and
the end of the fastener 140 away from the second mount-
ing hole 121 abuts against the first fixing member 110.
[0046] As shown in FIG. 2, in some embodiments of
the present application, the number of first mounting hole
111 may be multiple, and the number of second mounting
hole 121 may be multiple. And the second mounting holes
121 correspond to the first mounting holes 111 one-to-
one. The number of the fasteners 140 may be multiple,
and the fasteners 140 correspond to the first mounting
holes 111 one-to-one. It should be noted that the "multi-
ple" mentioned here means two or more than two. For
instance, there are four first mounting holes 111, the four
first mounting holes 111 are arranged at intervals, there
are four second mounting holes 121, and the four second
mounting holes 121 correspond to the four first mounting
holes 111 one-to-one, each the second mounting hole
121 is opposite to its corresponding the first mounting
hole 111, and there are four fasteners 140, each fastener
140 may pass through a second mounting hole 121 and
a first mounting hole 111 which corresponds to the sec-
ond mounting hole 121. Therefore, the connection sta-
bility of the first fixing member 110 and the second fixing
member 120 may be improved, so that the mounting sta-
bility of the first circuit board 130 and the sensor module
131 may be improved, and the structural stability of the
sensor assembly 100 may be improved.
[0047] As shown in FIGS. 1 and 2, in some embodi-
ments of the present application, a first mounting column
112 is provided on a side of the first fixing member 110
facing to the second fixing member 120, a second mount-
ing column 122 is provided on a side of the second fixing
member 120 facing to the first fixing member 110, the
second mounting column 122 is opposite to the first
mounting column 112, and the first circuit board 130 is
sandwiched between the first mounting column 112 and
the second mounting column 122. It should be under-
stood that the first mounting column 112 and the second
mounting column 122 are both located between the first
fixing member 110 and the second fixing member 120,
the first mounting column 112 is connected to the first
fixing member 110, the second mounting column 122 is
connected to the second fixing member 120, an end sur-
face of free end of the first mounting column 112 is op-
posed and spaced apart from an end surface of free end
of the second mounting column 122, and the first circuit
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board 130 is sandwiched between the end surface of free
end of the first mounting column 112 and the end surface
of free end of the second mounting columns 122. Thus,
the first circuit board 130 may be positioned between the
first fixing member 110 and the second fixing member
120, so as to facilitate the mounting and removal of the
first circuit board 130.
[0048] During the mounting of the sensor assembly
100, one surface of the first circuit board 130 may be first
contacted with the end surface of free end of the second
mounting column 122, and then the end surface of free
end of the first mounting column 112 may be contacted
with the other surface of the first circuit board 130, so
that the first circuit board 130 is sandwiched between the
first mounting column 112 and the second mounting col-
umn 122, and then the first fixing member 110 and the
second fixing member 120 are connected by the fastener
140.
[0049] In some embodiments of the present applica-
tion, the end surface of free end of the first mounting
column 112 may be a flat surface or an inclined surface.
Further, the first mounting column 112 may be a cylinder,
a polygonal column or a polygonal pyramid. In some em-
bodiments of the present application, the first mounting
column 112 is vertically connected to the first fixing mem-
ber 110. In some embodiments of the present application,
the second mounting column 122 has the same shape
as the first mounting column 112.
[0050] As shown in FIGS. 1 and 2, in some embodi-
ments of the present application, the first mounting hole
111 is provided on the first mounting column 112 and
penetrates the first mounting column 112 and the first
fixing member 110, the second mounting hole 121 is pro-
vided on the second fixing member 120 and penetrates
the second mounting column 122 and the second fixing
member 120, a third mounting hole 133 is provided on
the first circuit board 130, and the fastener 140 sequen-
tially penetrates the first mounting hole 111, the third
mounting hole 133 and the second mounting hole 121.
Therefore, the fastener 140 may connect the first fixing
member 110, the second fixing member 120 and the first
circuit board 130, thereby improving the mounting stabil-
ity of the first circuit board 130 and simplifying the struc-
ture and connection operation of the first fixing member
110 and the second fixing member 120.
[0051] As shown in FIGS. 1 and 2, in some embodi-
ments of the present application, a protrusion 123 is pro-
vided on the free end of the second mounting column
122, the second mounting column 121 penetrates a pro-
trusion 123, and the protrusion 123 is adapted to pene-
trate the third mounting hole 133. For instance, one end
of the protrusion 123 is connected to the end surface of
free end of the second mounting column 122, and the
other end of the protrusion 123 extends toward the first
circuit board 130, the protrusion 123 may penetrate the
third mounting hole 133, the fastener 140 may penetrate
the first mounting hole 111 and the second mounting hole
121, and thus the connection between the fastener 140

and the first circuit board 130 may be omitted.
[0052] Furthermore, the outer peripheral surface of the
protrusion 123 may be attached to the wall surface of the
third mounting hole 133. In this way, the displacement of
the first circuit board 130 is limited, and the first circuit
board 130 is positioned on the protrusion 123.
[0053] As shown in FIGS. 1 and 2, according to some
embodiments of the present application, the first circuit
board 130 may be provided with components, and at least
one of the first fixing member 110 and the second fixing
member 120 is provided with an avoidance groove for
accommodating the components. For instance, the com-
ponents and the sensor module 131 may be located on
the same surface of the first circuit board 130, and the
surface faces the second fixing member 120, the second
fixing member 120 is provided with the avoidance groove,
and the components may be located in the avoidance
groove. Therefore, the thickness of the sensor assembly
100 may be reduced.
[0054] As shown in FIGS. 1 and 2, in some embodi-
ments of the present application, there may be multiple
avoidance grooves, a part of the multiple avoidance
grooves may be used to accommodate components, and
the other part of the multiple avoidance grooves may be
used to accommodate the sensor module 131. In the
other embodiments of the present application, there may
be one avoiding groove, and the components and the
sensor assembly 100 are both located in the avoiding
groove. Thus, the structure of the sensor assembly 100
may be simplified.
[0055] According to some embodiments of the present
application, the first fixing member 110 is a metal block,
and the second fixing member 120 is a metal block. As
a result, the weight of the sensor assembly 100 may be
increased, the first fixing member 110 and the second
fixing member 120 may be used as counterweights of
the sensor assembly 100, thereby improving the mount-
ing stability of the sensor assembly 100 and avoiding the
sensor assembly 100 shaking under the action of exter-
nal force (such as the wind), which may affect the detec-
tion accuracy of the sensor module 131.
[0056] As shown in FIG. 3, the inertial measurement
assembly 10 according to the embodiments of the
present application includes a first bracket 200, a second
bracket 300, a sensor assembly 100, a first buffer mem-
ber 500, a second buffer member 600, and a second
circuit board 700. The sensor assembly 100 is the sensor
assembly 100 as described above, the second bracket
300 is connected to the first bracket 200, and the second
bracket 300 is opposite to the first bracket 200 and ar-
ranged at intervals. For instance, at least part of the sec-
ond bracket 300 may be stacked with the first bracket
200 and arranged at intervals. The sensor assembly 100
is located between the first bracket 200 and the second
bracket 300, the first buffer member 500 is located be-
tween the sensor assembly 100 and the first bracket 200,
and the second buffer member 600 is located between
the sensor assembly 100 and the second bracket 300.
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The second circuit board 700 is connected to the second
bracket 300, and the second circuit board 700 and the
sensor assembly 100 are located on two sides of the
second bracket 300. For instance, the first bracket 200,
the first buffer member 500, the sensor assembly 100,
the second buffer member 600, the second bracket 300,
and the second circuit board 700 may be arranged in a
stack in sequence. The second circuit board 700 is elec-
trically connected to the first circuit board 130.
[0057] As shown in FIG. 3, the sensor assembly 100
may include a flexible circuit board 134 and a first con-
nector 135, one end of the flexible circuit board 134 is
electrically connected to the first circuit board 130, and
the other end of the flexible circuit board 134 is located
outside mounting space. The first connector 135 is elec-
trically connected to the other end of the flexible circuit
board 134, and the second circuit board 700 is provided
with a second connector 710 adapted to be engaged with
the first connector 135. Therefore, the information de-
tected by the sensor module 131 may be transmitted to
the second circuit board 700 through the flexible circuit
board 134. The second circuit board 700 may be provided
with a controller, and the controller may store detection
information of the sensor module 131.
[0058] In the inertial measurement assembly 10 ac-
cording to the embodiments of the present application,
by slanting at least a part of the first circuit board 130,
the sensor module 131 on the first circuit board 130 may
be inclined to the horizontal plane, and the vibration in
the vertical direction may be distributed to three direc-
tions of the three-dimensional coordinates which takes
the inclination plane on the first circuit board 130 as the
reference plane, so as to prevent the vibration in the ver-
tical direction from completely and individually affecting
the motion parameters in the vertical direction detected
by the sensor module 131, only partial vibration compo-
nent will be superimposed on the motion parameters in
the vertical direction detected by the sensor module 131,
so that it may effectively reduce the impact of vibration
on the detection accuracy of the sensor module 131 in
the vertical direction, thereby improving the usability of
the sensor assembly 100 and the measurement range
of the sensor assembly 100.
[0059] In addition, by arranging the first buffer member
500 and the second buffer member 600, the first buffer
member 500 may buffer the movement between the first
bracket 200 and the sensor assembly 100, and the sec-
ond buffer member 600 may buffer the movement be-
tween the second bracket 300 and the sensor assembly,
thereby improve the shock-absorbing performance of the
inertial measurement assembly 10, reducing the proba-
bility of shaking of the sensor assembly 100 under the
action of an external force, and then improving the de-
tection accuracy of the sensor assembly 100. In addition,
the structure of the first bracket 200 and the second
bracket 300 may facilitate the mounting of the sensor
assembly 100.
[0060] According to some embodiments of the present

application, the first buffer member 500 may be a shock-
absorbing cotton, and the second buffer member 600
may be a shock-absorbing cotton. The first buffer mem-
ber 500 may be bonded to the sensor assembly 100, and
the second buffer member 600 may be bonded to the
sensor assembly 100. For instance, the first buffer mem-
ber 500 may be bonded to the sensor assembly 100 by
double-sided tape, and the second buffer member 600
may be bonded to the sensor assembly 100 by double-
sided tape. The first buffer member 500 may be bonded
to the first bracket 200, and the second buffer member
600 may be bonded to the second bracket 300. For in-
stance, the first buffer member 500 may be bonded to
the first bracket 200 by double-sided tape, and the sec-
ond buffer member 600 may be bonded to the second
bracket 300 by double-sided tape. In some embodiments
of the present application, the shape of the first buffer
member 500 may be annular, and the shape of the sec-
ond buffer member 600 may be annular.
[0061] As shown in FIG. 3, according to some embod-
iments of the present application, the inertial measure-
ment assembly 10 may include a plurality of supporting
columns 400arranged at intervals, one end of the sup-
porting column 400 is connected to the first bracket 200,
and the other end of the supporting column 400is con-
nected to the second bracket 300. It should be noted that
the "a plurality of’ mentioned here means two or more
than two. For instance, there may be four supporting col-
umns 400, and the four support columns 400are ar-
ranged at intervals. The first bracket 200 and the second
bracket 300 may be spaced apart by arranging the four
supporting columns 400 to define a mounting cavity for
mounting the sensor assembly 100.
[0062] As shown in FIG. 3, in some embodiments of
the present application, one end of the supporting column
400is connected to the first bracket 200 by a threaded
fastener, and the other end of the support column 400is
connected to the second bracket 300 by a threaded fas-
tener, the second circuit board 700 and the second brack-
et 300 are connected by a threaded fastener. For in-
stance, the first bracket 200 may be provided with a first
threaded hole, one of the threaded fasteners may be en-
gaged with the first threaded hole, the second bracket
300 may be provided with a second threaded hole, and
another threaded fastener may be engaged with the sec-
ond threaded hole. Therefore, the assembly and disas-
sembly of the inertial measurement assembly 10 may be
facilitated. In some embodiments of the present applica-
tion, the first connector 135 and the second connector
710 may be connected in an inserting manner.
[0063] As shown in FIG. 4, the mobile device 1 accord-
ing to the embodiment of the present application includes
the inertial measurement assembly 10 as described
above.
[0064] In the mobile device 1 according to the embod-
iment of the present application, by slanting at least a
part of the first circuit board 130, the sensor module 131
on the first circuit board 130 may be inclined to the hor-
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izontal plane, and the vibration in the vertical direction
may be distributed to three directions of the three-dimen-
sional coordinates which takes the inclination plane on
the first circuit board 130 as the reference plane, so as
to prevent the vibration in the vertical direction from com-
pletely and individually affecting the motion parameters
in the vertical direction detected by the sensor module
131, only partial vibration component will be superim-
posed on the motion parameters in the vertical direction
detected by the sensor module 131, so that it may effec-
tively reduce the impact of vibration on the detection ac-
curacy of the sensor module 131 in the vertical direction,
thereby improving the usability of the sensor assembly
100 and the measurement range of the sensor assembly
100. Moreover, by providing the first buffer member 500
and the second buffer member 600, the first buffer mem-
ber 500 may buffer the movement between the first brack-
et 200 and the sensor assembly 100, and the second
buffer member 600 may buffer the movement between
the second bracket 300 and the sensor assembly 100,
thereby improving the damping performance of the iner-
tial measurement assembly 10, reducing the probability
of shaking of the sensor assembly 100 under the action
of an external force, and then improving the detection
accuracy of the sensor assembly 100. In addition, the
structure of the first bracket 200 and the second bracket
300 may facilitate the installation of the sensor assembly
100.
[0065] According to some embodiments of the present
application, the mobile device 1 may be an unmanned
vehicle, an aircraft, a robot and so on.
[0066] In the description of the present application, it
should be understood that the terms "first" and "second"
are only used for description purposes, and may not be
understood as indicating or implying relative importance
or implicitly indicating the number of technical features
of what is indicated. Thus, the features defined with "first"
and "second" may explicitly or implicitly include one or
more of these features. In the description of the present
application, "a plurality of" means two or more, unless
specifically defined otherwise.
[0067] In the present application, unless expressly
specified and defined otherwise, the terms "installed",
"joined", "connected", "fixed" and other terms should be
broadly understood, for instance, it may be a fixed con-
nection or a detachable connection, or integrated; it may
be a mechanical connection, or an electrical connection,
it may also be communication; it may be directly connect-
ed, or indirectly connected through an intermediate me-
dium, it may be the internal connection of two compo-
nents or the interaction relationship between two com-
ponents. For those of ordinary skilled in the art, the spe-
cific meanings of the above-mentioned terms in the
present application may be understood according to spe-
cific circumstances.
[0068] In the present application, unless expressly
specified and defined otherwise, the first feature "on" or
"under" the second feature may be in direct contact with

the first and the second features, or the first and the sec-
ond features may be indirectly contacted through an in-
termediate medium. Moreover, the first feature is
"above", "on top of" the second feature means that the
first feature is directly above or obliquely above the sec-
ond feature, or it simply means that the horizontal height
of the first feature is higher than the second feature. The
first feature "below" and "under" the second feature
means that the first feature is directly below or obliquely
below the second feature, or it simply means that the
horizontal height of the first feature is lower than the sec-
ond feature.
[0069] In the description of this specification, descrip-
tions with reference to the terms "one embodiment",
"some embodiments", "for instance", "specific instance",
or "some instances" etc. means to combine this embod-
iment or the specific features, structure, materials or fea-
tures are included in at least one embodiment or instance
of the present application. In the present specification,
the schematic representations of the above terms do not
necessarily refer to the same embodiment or instance.
Moreover, the described specific features, structures,
materials or characteristics may be combined in any one
or more embodiments or instances in a suitable manner.
In addition, those skilled in the art may combine and in-
tegrate the different embodiments or instances and the
features of the different embodiments or instances de-
scribed in the present specification without contradicting
each other.
[0070] Although the embodiments of the present ap-
plication have been shown and described, those of ordi-
nary skilled in the art may understand that various chang-
es, modifications, substitutions and alterations may be
made to these embodiments without departing from the
principle and purpose of the present application, and the
scope of the present application is defined by the claims
and their equivalents.

Industrial applicability

[0071] The above-mentioned solution provided by the
embodiments of the present application may be applied
to the design and production process of a sensor. By
arranging at least part of a first circuit board on a mobile
device obliquely, the mobile device has a large vibration
amplitude in the vertical direction during take-off, flying
and landing. A sensor module on the first circuit board is
inclined to the horizontal plane, which may prevent the
vibration in the vertical direction from directly acting on
the sensor module, and thus only partial vibration com-
ponent will be transferred to the sensor module, which
may effectively reduce the impact of vibration on the de-
tection accuracy of the sensor module, thereby improving
the usability of the sensor assembly and increasing the
measurement range of the sensor assembly. Moreover,
by providing the first buffer member and the second buffer
member, the first buffer member may buffer the move-
ment between the first bracket and the sensor assembly,
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and the second buffer member may buffer the movement
between the second bracket and the sensor assembly,
thereby improving the shock absorption performance of
the inertial measurement assembly and reducing the
probability of the sensor component shaking under the
action of an external force, thereby improving the detec-
tion accuracy of the sensor assembly. In addition, the
construction of the first bracket and the second bracket
may facilitate the mounting of the sensor assembly.

Claims

1. A sensor assembly, comprising:

a first fixing member;
a second fixing member, wherein the second
fixing member is connected to the first fixing
member, and the second fixing member is op-
posite and spaced apart from the first fixing
member to define a mounting space; and
a first circuit board provided with at least one
sensor module, wherein the first circuit board is
arranged in the mounting space, the first circuit
board is fixedly connected to at least one of the
first fixing member and the second fixing mem-
ber, and at least part of the first circuit board is
not parallel and not perpendicular to a horizontal
plane.

2. The sensor assembly according to claim 1, wherein
the first circuit board has a first end and a second
end oppositely in a first direction of the first circuit
board, the first circuit board inclines along a second
direction in a direction from the first end to the second
end, the first direction is parallel to the horizontal
plane and the second direction is perpendicular to
the horizontal plane.

3. The sensor assembly according to claim 2, wherein
the first fixing member comprises a first surface, the
first surface is located in the mounting space, and
the first surface is parallel to the first circuit board.

4. The sensor assembly according to claim 3, wherein
the first fixing member comprises a second surface,
the second surface and the first surface are oppo-
sitely arranged, the second surface is located out-
side the mounting space, and the second surface is
parallel to the horizontal plane.

5. The sensor assembly according to claim 2, wherein
the second fixing member comprises a third surface,
the third surface is located in the mounting space,
and the third surface is parallel to the first circuit
board.

6. The sensor assembly according to claim 5, wherein

the second fixing member comprises a fourth sur-
face, the fourth surface and the third surface are op-
positely arranged, the fourth surface is located out-
side the mounting space, and the fourth surface is
parallel to the horizontal plane.

7. The sensor assembly according to claim 1, further
comprising a fastener;
the first fixing member has a first mounting hole, the
second fixing member has a second mounting hole,
and the fastener is configured to penetrate the first
mounting hole and the second mounting hole.

8. The sensor assembly according to claim 7, wherein
a first mounting column is provided on a side of the
first fixing member facing to the second fixing mem-
ber;

a second mounting column is provided on a side
of the second fixing member facing to the first
fixing member, the second mounting column op-
posite to the first mounting column; and
the first circuit board is sandwiched between the
first mounting column and the second mounting
column.

9. The sensor assembly according to claim 8, wherein
the first mounting hole is provided on the first mount-
ing column and penetrates the first mounting column
and the first fixing member, and the second mounting
hole is provided in the second fixing member and
penetrates the second mounting column and the
second fixing member; and
a third mounting hole is provided on the first circuit
board, and the fastener is sequentially penetrated
the first mounting hole, the third mounting hole and
the second mounting hole.

10. The sensor assembly according to claim 9, wherein
a free end of the second mounting column is provided
with a protrusion, the second mounting hole pene-
trates the protrusion, and the protrusion is adapted
to penetrate the third mounting hole.

11. An inertial measurement assembly, comprising:

a first bracket;
a second bracket, wherein the second bracket
is connected to the first bracket, and the second
bracket is opposite to the first bracket and ar-
ranged at intervals;
a sensor assembly, wherein the sensor assem-
bly is the sensor assembly of any one of claims
1-10, the sensor assembly is located between
the first bracket and the second bracket, and the
sensor assembly comprises a flexible circuit
board and a first connector, one end of the flex-
ible circuit board is electrically connected to the
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first circuit board, the other end of the flexible
circuit board is located outside a mounting
space, and the first connector is electrically con-
nected to the other end of the flexible circuit
board;
a first buffer member, wherein the first buffer
member is located between the sensor assem-
bly and the first bracket;
a second buffer member, wherein the second
buffer member is located between the sensor
assembly and the second bracket; and
a second circuit board, wherein the second cir-
cuit board is connected to the second bracket,
the second circuit board and the sensor assem-
bly are located on two sides of the second brack-
et, the second circuit board is electrically con-
nected to the first circuit board, and the second
circuit board is provided with a second connector
adapted to be engaged with the first connector.

12. A mobile device, comprising the inertial measure-
ment assembly according to claim 11.
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