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MEMS ACCELEROMETER 

 

Technical field  

The present invention relates to the field of micro-electromechanical systems, 

and more specifically, to a MEMS accelerometer.  

Background 

Micro-Electro-Mechanical Systems (MEMS) are micro-integrated systems that 

use integrated circuit manufacturing technology and micro-processing technology to 

manufacture microstructures, microsensors, control processing circuits and even 

interfaces, communications and power supplies, etc., on one or more chips. Because 

of their advantages of small volume, low cost, good integration, excellent 

performance and so on, the micro-electromechanical systems have been widely used 

in more and more applications such as industry, medical, civil, military and so on. As 

the most typical device using micro-electromechanical technology, the acceleration 

sensor is almost a standard configuration of various mobile terminals, cameras, 

gamepads, navigators and other products. MEMS accelerometers can be divided into 

capacitive, resistive, piezoelectric and other accelerometers according to their 

different detection methods. Among them, the capacitive accelerometer is the most 

popular accelerometers because of its advantages of simple structure, low cost, and 

higher sensitivity and linearity in the low frequency range.  

For the current three-axis accelerometers, the proof masses sharing three axes 

may be usually used to realize the purpose of reducing the chip area. However, the 

existing three-axis accelerometer is often affected by the following two interference 

factors, resulting in a high zero-offset parameter of the accelerometer: one is the stress 

warping caused by the manufacturing process, the external environmental temperature 
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changes or the like, that is, the substrate plane is not completely flat; and the other is 

the deflection of the anchor caused by the manufacturing process or the like, so that 

the plane of the MEMS structure is not parallel to the plane of the fixed electrode. 

Due to the above two factors, the accuracy of the capacitive accelerometer cannot be 

further improved, which limits the application of the capacitive accelerometer. 

Therefore, those skilled in the art endeavor to develop a capacitive accelerometer that 

can overcome the above two kinds of interference.  

Summary  

In view of this, the present invention provides a MEMS three-axis accelerometer 

to solve the problem existing in the current accelerometer that due to stress warping 

caused by the manufacturing process, the external environmental temperature changes 

or the like, and the deflection of the anchor caused by the manufacturing process or 

the like, the plane of the MEMS structure is not parallel to the plane of the fixed 

electrode, so that zero offset is generated.  

In order to achieve the above objective, the present invention provides the 

following technical solution.  

A MEMS accelerometer, including: a substrate, a movable component and a 

fixed electrode group. A surface of the substrate has an anchoring region. The 

movable component is connected to the anchoring region through a supporting beam 

and suspended above the substrate. The movable component includes a first proof 

mass and a second proof mass, wherein the first proof mass has a first hollowed-out 

region in the middle, the first hollowed-out region is I-shaped, and the second proof 

mass is located in the first hollowed-out region. The fixed electrode group includes a 

first electrode group, wherein the first electrode group is fixed on the surface of the 

substrate, is located between the substrate and the movable component, and forms a 

Z-axis detection capacitor bank with the first proof mass and the second proof mass, 

to detect an acceleration input along a Z axis. The Z axis is a direction perpendicular 
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to a plane where the movable component is located.  

Preferably, the first electrode group includes at least 5 pairs of fixed electrode 

pairs E1-E5, which are sequentially disposed along a Y-axis direction, wherein the 

fixed electrode pairs E1, E3, E5 and the first proof mass form a first Z-axis detection 

capacitor bank, the fixed electrode pairs E2, E4 and the second proof mass form a 

second Z-axis detection capacitor bank, and the Y-axis direction is located in the plane 

where the movable component is located, and is perpendicular to the Z-axis direction.  

Further, each of the fixed electrode pairs E1-E5 includes two fixed electrodes 

disposed along an X axis separately, the two fixed electrodes are located on both sides 

of the anchoring region, and the X axis is perpendicular to both the Y axis and the Z 

axis.  

Optionally, the fixed electrode pairs E2 and E4 are each an integral electrode.  

Preferably, the fixed electrode group further includes a second electrode group 

and a third electrode group, the second electrode group and the third electrode group 

are fixed above the substrate through anchors and located on a same layer with the 

movable component, and the second electrode group and the third electrode group 

form an X-axis detection capacitor bank and a Y-axis detection capacitor bank with 

the first proof mass, respectively.  

Further, the first proof mass has a second hollowed-out region and a third 

hollowed-out region, the second electrode group is located in the second hollowed-out 

region, and the third electrode group is located in the third hollowed-out region.  

Further, the second hollowed-out region and the third hollowed-out region each 

includes an even number of sub-regions located on both sides of the anchoring region 

along the X axis.  

Further, the second electrode group and the third electrode group are comb-teeth 

electrodes.  

Preferably, the first proof mass and the second proof mass are connected through 
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a rotating beam group, so that the first proof mass and the second proof mass translate 

in the Z-axis direction when the first proof mass and the second proof mass are 

subjected to the acceleration input along the Z axis, and movement directions of the 

first proof mass and the second proof mass are opposite.  

Further, the rotating beam group includes 4 rotating beams, the 4 rotating beams 

are connected to the first proof mass and the second proof mass through elastic beams, 

and the 4 rotating beams are connected to the supporting beam in the middle, so that 

the first proof mass and the second proof mass form a lever structure through the 

rotating beam group.  

Preferably, the anchoring region is divided into two parts by the first 

hollowed-out region, and each part of the two parts has at least one anchor.  

Compared with the prior art, the technical solution provided by the present 

invention has the following advantages.  

1. The accelerometer structure of the present invention is bilaterally symmetrical, 

and the distributions of the Z-axis detection regions of the first proof mass and the 

second proof mass with respect to the anchor are equivalent, so it can not only reduce 

the influence of warping caused by stress, but also reduce zero offset caused by the 

deflection of the proof mass in the initial state.  

2. The accelerometer of the present invention is a symmetrical lever design to 

make the first proof mass and the second proof mass translate on the Z axis, thereby 

increasing the torque of the proof masses and improving the efficiency of movement 

of the proof mass, namely, improving the sensitivity of the accelerometer; and at the 

same time, the form of movement of the translation along the Z axis excludes the 

influence of rotation of the proof mass on the X and Y-axis detection.  

3. Since the torques of the first proof mass and the second proof mass increase, 

the restoring forces of the proof masses can also be improved, so that the proof 

masses and the fixed electrode or surrounding fixed structure are less likely to attract, 
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thereby avoiding damage to the sensor.  

4. The anchoring region is concentrated toward the center when it is set, and the 

number of anchors is reduced as much as possible, thereby reducing the sensitivity of 

the chip to temperature and stress changes, and the inconsistent offset of different 

anchors caused by temperature and stress changes.  

Brief description of the drawings 

In order to more clearly illustrate the technical solutions in embodiments of the 

present invention or the prior art, the drawings needed to be used in the description of 

the embodiments or the prior art will be briefly described below. Obviously, the 

drawings in the following description are only some embodiments of the present 

invention, and other drawings can be obtained by those of ordinary skill in the art 

from these without any creative efforts.  

FIG. 1 is a top view of a MEMS structure layer of a MEMS accelerometer 

provided in a preferred embodiment of the present invention;  

FIG. 2 is a schematic view of a first proof mass of the MEMS accelerometer 

shown in FIG. 1;  

FIG. 3 is a PP' cross-sectional view of the MEMS accelerometer shown in FIG. 1;  

FIG. 4 is a schematic view of a Z-axis movement state of the proof mass of the 

MEMS accelerometer shown in FIG. 1;  

FIG. 5 is a schematic view of the principle of the MEMS accelerometer shown in 

FIG. 1 detecting an acceleration input along a Z axis;  

FIG. 6 is a schematic view of substrate warping of the MEMS accelerometer 

shown in FIG. 1; and  

FIG. 7 is a schematic view of tilting of a MEMS structure layer of the MEMS 

accelerometer shown in FIG. 1.  
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Detailed description of the embodiments 

The technical solutions in the embodiments of the present invention will be 

clearly and completely described below with reference to the drawings in the 

embodiments of the present invention. Obviously, the described embodiments are 

only a part of the embodiments of the present invention, and not all the embodiments. 

All other embodiments obtained by those of ordinary skill in the art based on the 

embodiments of the present invention without creative efforts are within the scope of 

the present invention.  

The MEMS accelerometer of the present invention mainly improves the 

acceleration detection input along the Z-axis. The first aspect is to divide a detection 

mass into a first proof mass and a second proof mass. The distribution distances of the 

Z-axis detection capacitor banks consisting of the two proof masses and fixed 

electrodes, respectively, are equivalent in the plane of the MEMS structure layer with 

respect to the anchoring region on one of X-axis and Y-axis directions, that is, the 

Z-axis detection capacitor banks consisting of the two proof masses and fixed 

electrodes, respectively, can be compensated for each other by difference when they 

are affected by the substrate warping or the deflection of the MEMS structure layer in 

the direction. The second aspect is to provide a special connecting structure so that 

when the detection mass is subjected to the acceleration input in a Z-axis direction, 

the detection mass translates along the Z axis direction. Thus, the detection mass 

increases the effective displacement range of the detection mass within a limited 

distance from the substrate, improving the sensitivity of the accelerometer. In addition, 

it can also increase the restoring force received by the detection mass at the same time, 

preventing the risk of device failure caused by adsorption.  

In order to make the above objectives, features and advantages of the present 

invention more obvious and understandable, a structure of a three-axis accelerometer 

is taken below as an embodiment to describe the present invention in further detail 

with reference to the drawings.  
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As shown in FIGS. 1-3, a MEMS accelerometer provided in a preferred 

embodiment of the present invention includes the substrate 100, the movable 

component 200, and the fixed electrode group E. A surface of the substrate 100 has an 

anchoring region A1; and the movable component 200 is connected to the anchoring 

region A1 through the supporting beam B1 and suspended above the substrate 100. 

The movable component 200 includes the first proof mass M1 and the second proof 

mass M2; the first proof mass M1 has the first hollowed-out region K1 in the middle, 

the first hollowed-out region K1 is substantially I-shaped, and the second proof mass 

M2 is located at the first hollowed-out region K1. The fixed electrode group E 

includes a first electrode group, and the first electrode group is fixed on the surface of 

the substrate 100, is located between the substrate 100 and the movable component 

200, and forms the Z-axis detection capacitor bank Cz with the first proof mass M1 

and the second proof mass M2, to detect an acceleration input along a Z-axis, wherein 

the Z axis is a direction perpendicular to a plane where the movable component is 

located.  

The first electrode group includes at least 5 pairs of fixed electrode pairs E1-E5 

sequentially disposed along a Y-axis direction. Each of the fixed electrode pairs E1-E5 

includes two fixed electrodes disposed along an X axis, located on both sides of the 

anchoring region. The fixed electrode pairs E1, E3, E5 and the first proof mass M1 

form the first Z-axis detection capacitor bank Cz1, and the fixed electrode pairs E2, 

E4 and the second proof mass M2 form the second Z-axis detection capacitor bank 

Cz2, wherein the Y-axis direction is in a plane where the movable component is 

located and perpendicular to the Z-axis direction, and the X axis is perpendicular to 

both the Y axis and the Z axis. In the embodiment, since the second proof mass M2 

above the fixed electrode pairs E2 and E4 is a complete structure, the fixed electrode 

pairs E2 and E4 can also be combined into integral electrodes E2 and E4, respectively.  

The first proof mass M1 and the second proof mass M2 are connected through a 

rotating beam group, so that the first proof mass M1 and the second proof mass M2 

translate in the Z-axis direction when they are subjected to the acceleration input 
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along the Z-axis, and their movement directions are opposite. In the embodiment, the 

rotating beam group includes four rotating beams B2, which are distributed at four 

corners between the first proof mass M1 and the second proof mass M2. The rotating 

beam B2 is connected to the first proof mass M1 and the second proof mass M2 

through the elastic beam S1, so that the rotating beam B2 can form a certain angle 

with the first proof mass M1 and the second proof mass M2. The rotating beam B2 is 

connected to the supporting beam B1 in the middle through the guiding beam S2, 

which serves as a rotating shaft of the rotating beam B2. Referring to FIG. 4, each 

rotating beam B2 is equivalent to one lever, so that the first proof mass and the second 

proof mass form a lever structure through the rotating beam group, thereby producing 

movement of opposite directions in the Z-axis direction. Since the four rotating beams 

B2 are distributed at the four corners between the first proof mass M1 and the second 

proof mass M2, and the first proof mass M1, the second proof mass M2 and the 

rotating beam group are all completely symmetrical with respect to the anchoring 

region A1, the first proof mass M1 and the second proof mass M2 translate in the 

Z-axis direction when they are subjected to the acceleration input along the Z-axis 

direction.  

The second proof mass M2 is located in the first hollowed-out region K1 in the 

first proof mass M1, and the structure of the first hollowed-out region K1 is also 

substantially I-shaped, so that the distance distribution of the second proof mass M2 

with respect to the anchoring region is equivalent to that of the first proof mass M1. 

However, the second proof mass M2 also divides the anchoring region A1 into two 

parts, each of the two parts has one anchor. The two anchors are set as close as 

possible to the center of the entire accelerometer structure, so that the changes in the 

overall structure due to the influence of the environment tend to be consistent. 

The fixed electrode group further includes the second electrode group E6 and the 

third electrode group E7, which are fixed above the substrate 100 by the anchors, and 

are located on the same layer as the movable component 200. The second electrode 

group E6 and the third electrode group E7 form the X-axis detection capacitor bank 
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Cx and the Y-axis detection capacitor bank Cy with the first proof mass M1, 

respectively. In the embodiment, the second electrode group E6 is located in the 

second hollowed-out region K2 of the first proof mass M1, and the third electrode 

group E7 is located in the third hollowed-out region K3 of the first proof mass M1 to 

reduce the overall area of the MEMS structure. In other embodiments, the second 

electrode group E6 and the third electrode group E7 may also be disposed in the 

hollowed-out region inside the second proof mass M2, or disposed outside the 

structure of the first proof mass M1. 

The second electrode group E6 and the third electrode group E7 are preferably 

comb-tooth electrodes, which are symmetrically distributed with respect to the 

anchoring region. Their specific structures and distribution settings are described in 

previous publications, such as CN107271722A, and will not be elaborated herein.  

The structure of the MEMS three-axis accelerometer provided in the preferred 

embodiment of the present invention has been introduced above, and the process of 

detecting the input acceleration will be specifically described below in conjunction 

with the structure of the accelerometer. Since the acceleration in any direction can be 

decomposed into three components in the XYZ directions, it will be specifically 

described below from the three directions of XYZ. 

When the accelerometer is subjected to an acceleration along a positive direction 

of the Z axis (which is perpendicular to the paper surface outwardly), as shown in FIG. 

5, since the guiding beam S2 has a greater stiffness in the Z-axis direction, the 

detection mass will translate in the Z-axis direction under the lever function of the 

rotating beam B2. At this time, the overall mass of the first proof mass M1 is higher 

than that of the second proof mass M2, so the first proof mass M1 moves outward 

relative to the paper surface and the second proof mass M2 moves inward relative to 

the paper surface, so that the distance between electrode plates of the first Z-axis 

detection capacitor bank Cz1 increases, and the distance between electrode plates of 

the second Z-axis detection capacitor bank Cz2 decreases. Preferably, in the 

embodiment, the rotating beam B2 is symmetrical with respect to its axis of rotation. 
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Therefore, the first Z-axis detection capacitor bank Cz1 and the second Z-axis 

detection capacitor bank Cz2 have changes in the same amplitude but in opposite 

directions. Then, the detection circuit detects a difference between a change amount 

(△Cz1) of the first Z-Axis detection capacitor bank Cz1 and a change amount (△Cz2) 

of the second Z-axis detection capacitor bank Cz2, and calculates the acceleration 

input along the Z axis. That is, the detection circuit measures the magnitude of the 

differential signal △Cz1-△Cz2, and inversely derives the magnitude of the 

acceleration input along the Z axis.  

When the accelerometer is subjected to an acceleration along the X axis, since 

the first proof mass M1 and the second proof mass M2 are indirectly connected to the 

supporting beam B1 through the rotating beam B2, and the guiding beam S2 between 

the supporting beam B1 and the rotating beam B2 may be slightly displaced in the 

X-axis direction, the first proof mass M1 and the second proof mass M2 are each used 

as an effective detection mass, improving the sensitivity of X-axis detection. The 

specific detection process is similar to that in CN107271722A, and will not be 

elaborated herein.  

When the accelerometer is subjected to an acceleration along the Y axis, due to 

the deformation of the elastic beam S1 and the guiding beam S2, the first proof mass 

M1 and the second proof mass M2 will be slightly displaced in the Y axis direction, 

but their movement directions are opposite. The magnitude of the acceleration is 

detected by the Y-axis detection capacitor bank Cy formed by the third electrode 

group E7 and the first proof mass M1.  

As mentioned previously, the accelerometer of the present invention has a better 

performance when dealing with the situation where the substrate is warped under the 

influence of the environment or the MEMS structure layer is deflected. It can be seen 

with reference to FIG. 1 that the fixed electrode pairs E1-E5 are sequentially disposed 

along the Y-axis direction, so that the capacitances of the first Z-axis detection 

capacitor bank Cz1 and the second Z-axis detection capacitor bank Cz2 are distributed 

at an interval with respect to the anchoring region A1. Moreover, the first Z-axis 
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detection capacitor bank Cz1 and the second Z-axis detection capacitor bank Cz2 are 

completely symmetrical with respect to the anchoring region as a whole. When the 

substrate 100 is warped in the Y-axis direction, as shown in FIG. 6, the distances 

between the first proof mass M1 and the second proof mass M2 and the substrate 100 

in the initial state gradually decrease from the anchoring region toward the edge of the 

device structure. At this time, the amount of change in capacitance between the fixed 

electrode pair E3 and the first proof mass M1 is the smallest, the amounts of change 

in capacitance between the fixed electrode pairs E2, E4 and the second proof mass 

M2 are the second, and the amounts of change in capacitance between the fixed 

electrode pairs E1, E5 and the first proof mass M1 are the largest. Since the fixed 

electrode pairs E1, E3, E5 and the first proof mass M1 form the first Z-axis detection 

capacitor bank Cz1, and the fixed electrode pairs E2, E4 and the second proof mass 

M2 form the second Z-axis detection capacitor bank Cz2, the overall changes of the 

first Z-axis detection capacitor bank Cz1 and the second Z-axis detection capacitor 

bank Cz2 due to the influence of warping are generally equivalent. Then, when the 

acceleration of the Z axis is detected, the differential signal △Cz1-△Cz2 will be 

greatly reduced due to the influence of warping, thereby improving the reliability of 

the device.  

When the movable component 200 is deflected in the Y-axis direction, as shown 

in FIG. 7, the distances between the first proof mass M1 and the second proof mass 

M2 and the substrate in the initial state gradually increase from a side of the edge of 

the device structure to the other side. At this time, the amounts of change in 

capacitance between the fixed electrode pairs E1-E3 and the proof mass are 

sequentially reduced, and the amounts of change in capacitance between the fixed 

electrode pairs E3-E5 and the proof mass are sequentially increased. Since the fixed 

electrode pairs E1, E3, E5 and the first proof mass M1 form the first Z-axis detection 

capacitor bank Cz1, and the fixed electrode pairs E2, E4 and the second proof mass 

M2 form the second Z-axis detection capacitor bank Cz2, the capacitances of the first 

Z-axis detection capacitor bank Cz1 and the second Z-axis detection capacitor bank 
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Cz2 are substantially unchanged. Then, when the acceleration of the Z axis is detected, 

the differential signal △Cz1-△Cz2 will be not affected by warping, thereby 

improving the reliability of the device.  

When the substrate 100 is warped along the X-axis direction, since the fixed 

electrode pairs E1-E5 are symmetrically distributed along the X-axis direction with 

respect to the anchoring region, the amounts of change in capacitance between them 

and the proof mass are consistent. Then, the influence caused by the warping may be 

eliminated by difference.  

When the movable component 200 is deflected along the X-axis direction, since 

the fixed electrode pairs E1-E5 are symmetrically distributed along the X-axis 

direction with respect to the anchoring region, the capacitances of the first Z-axis 

detection capacitor bank Cz1 and the second Z-axis detection capacitor bank Cz2 

consisting of them and the proof mass are substantially unchanged. Then, it will not 

be affected by the deflection during the difference calculation.  

In summary, since the accelerometer structure of the present invention is a 

symmetric structure along the X axis and the Y axis, and the distribution distances of 

the Z-axis detection regions corresponding to the first proof mass M1 and the second 

proof mass M2 with respect to the anchoring region are equivalent. Therefore, it can 

not only reduce the zero offset caused by the deflection of the movable structure layer 

in the initial state, but also reduce the influence of warping of the substrate caused by 

the environment. In addition, the accelerometer of the present invention is a 

symmetrical lever design so that the first proof mass and the second proof mass 

translate on the Z axis, thereby increasing the torque and displacement distance of the 

proof mass and improving the efficiency of movement of the proof mass, namely, 

improving the sensitivity of the accelerometer; and at the same time, the form of 

movement of the translation along the Z axis excludes the influence of rotation of the 

proof mass on the X and Y axis detection. Further, since the torques of the first proof 

mass M1 and the second proof mass M2 increase, the restoring forces of the proof 

masses can also be improved, so that the proof masses and the fixed electrode or 
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surrounding fixed structure are less likely to attract, thereby avoiding damage to the 

sensor. Finally, since the anchoring region is concentrated toward the center when it is 

set, and the number of anchors is reduced as much as possible, the sensitivity of the 

chip to temperature and stress changes, and the inconsistent offset of different anchors 

caused by temperature and stress changes can be reduced.  

The above description of the disclosed embodiments enables those skilled in the 

art to implement or use the present invention. Various modifications to these 

embodiments will be obvious to those skilled in the art, and the general principles 

defined herein can be implemented in other embodiments without departing from the 

spirit or scope of the present invention. Therefore, the present invention will not be 

limited to the embodiments shown herein, but should conform to the widest scope 

consistent with the principles and novel features disclosed herein.  
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CLAIMS 

What is claimed is:  

1. A MEMS accelerometer, comprising: a substrate, a movable component and a 

fixed electrode group; 

wherein a surface of the substrate has an anchoring region;  

the movable component is connected to the anchoring region through a 

supporting beam and suspended above the substrate, and the movable component 

comprises a first proof mass and a second proof mass;  

the first proof mass has a first hollowed-out region in the middle, the first 

hollowed-out region is I-shaped, and the second proof mass is located in the first 

hollowed-out region; and  

the fixed electrode group comprises a first electrode group, the first electrode 

group is fixed on the surface of the substrate, and located between the substrate and 

the movable component and forms a Z-axis detection capacitor bank with the first 

proof mass and the second proof mass, to detect an acceleration input along a Z axis, 

the Z axis is a direction perpendicular to a plane where the movable component is 

located.  

2. The MEMS accelerometer according to claim 1, wherein the first electrode 

group comprises at least 5 pairs of fixed electrode pairs E1-E5sequentially disposed 

along a Y-axis direction, wherein the fixed electrode pairs E1, E3, E5 and the first 

proof mass form a first Z-axis detection capacitor bank, the fixed electrode pairs E2, 

E4 and the second proof mass form a second Z-axis detection capacitor bank, and the 

Y-axis direction is located in the plane where the movable component is located, and 

is perpendicular to the Z-axis direction.  

3. The MEMS accelerometer according to claim 2, wherein each of the fixed 

electrode pairs E1-E5 comprises two fixed electrodes disposed along an X axis 

separately, the two fixed electrodes are located on both sides of the anchoring region, 
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the X axis is perpendicular to both the Y axis and the Z axis.  

4. The MEMS accelerometer according to claim 2, wherein the fixed electrode 

pairs E2 and E4 are each an integral electrode.  

5. The MEMS accelerometer according to claim 2, wherein the fixed electrode 

group further comprises a second electrode group and a third electrode group, the 

second electrode group and the third electrode group are fixed above the substrate 

through anchors and located on a same layer with the movable component, the second 

electrode group and the third electrode group form an X-axis detection capacitor bank 

and a Y-axis detection capacitor bank with the first proof mass, respectively.  

6. The MEMS accelerometer according to claim 5, wherein the first proof mass 

has a second hollowed-out region and a third hollowed-out region, the second 

electrode group is located in the second hollowed-out region, and the third electrode 

group is located in the third hollowed-out region.  

7. The MEMS accelerometer according to claim 6, wherein the second 

hollowed-out region and the third hollowed-out region each comprises an even 

number of sub-regions located on both sides of the anchoring region along the X axis.  

8. The MEMS accelerometer according to claim 5, wherein the second electrode 

group and the third electrode group are comb-teeth electrodes.  

9. The MEMS accelerometer according to claim 1, wherein the first proof mass 

and the second proof mass are connected through a rotating beam group, so that the 

first proof mass and the second proof mass translate in the Z-axis direction when the 

first proof mass and the second proof mass are subjected to the acceleration input 

along the Z axis, and movement directions of the first proof mass and the second 

proof mass are opposite.  

10. The MEMS accelerometer according to claim 9, wherein the rotating beam 

group comprises 4 rotating beams, the 4 rotating beams are connected to the first 

proof mass and the second proof mass through elastic beams, and the 4 rotating beams 
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are connected to the supporting beam in the middle, so that the first proof mass and 

the second proof mass form a lever structure through the rotating beam group.  

11. The MEMS accelerometer according to claim 1, wherein the anchoring 

region is divided into two parts by the first hollowed-out region, and each part of the 

two parts has at least one anchor.  


