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Formulas for calculating other parameters:
The mechanical quality factor Q,, can be calculated using the following formulal'-21:
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The corresponding mode is radial expansion mode, where f=f,, f;=fa, |Zn| is the impedance

corresponding to the resonant frequency, and (Cy+C,)is the low-frequency capacitance.
The free dielectric impermeability constants Bii can be calculated using the following formulal!):
Bii=1/%; @
The piezoelectric voltage coefficient 9ij can be calculated using the following formulal!-3l:
9i = dijﬁg (3)
Other elastic compliance coefficients and stiffness compliance coefficients can be calculated

using the following formulal!-3:
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The piezoelectric stress coefficients ej, and piezoelectric stiffness coefficients 4 can be

calculated using the following formulal!-3I:
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hy; = eijﬁisi (22)
The frequency constant is primarily used to describe the relationship between the resonant
frequency and size. The following formulas represent the frequency constants for different
vibration modes!'-2!:
1) Lateral displacement vibration mode
Ny=frl (23)
2) Longitudinal vibration mode of a thin rod
Ny=fl (24)
3) Shear vibration mode
Ng=ft (25)
4) Planar radial vibration mode
N, = f,d (26)
5) Thickness vibration mode

N =f,t (27)
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Figure S1. 3D simulated stress distribution map of finite element simulation under different
accelerations of 1g-20g.
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Figure S2. Charge distribution map of finite element simulation under different accelerations
of 1g-20g.

Figure S3. Physical picture of piezoelectric accelerometer testing system.
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