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The Development of Lead-Free
Piezoelectric MEMS Triaxial
Accelerometer Chip System for Safety
Monitoring of Unmanned Vehicles
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Abstract

In addition, the sensor for monitoring the motor of the
unmanned vehicle needs to have the characteristics of small
size, excellent anti-noise ability, high sensitivity and low
power consumption. At present, the commercially available
vibration sensors are difficult to apply to the motor monitoring
of unmanned aerial vehicles due to problems such as physical
characteristics and volume. In terms of current technology, it
is quite difficult to integrate lead-free piezoelectric materials
with MEMS process technology and prepare MEMS lead-
free piezoelectric triaxial accelerometers. Therefore, there
is currently no company in the world that has successfully
developed and has no related products. The characteristics
of piezoelectric materials will affect the performance of the
components. Since the piezoelectric characteristics of lead-

free piezoelectric films are generally low, they cannot be
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In addition, our team has successfully designed a low-
power SAR ADC composite chip for piezoelectric sensors,
which has the functions of charge conversion, signal
amplification, and analog-to-digital converter. This chip is the

ADC chip with the lowest power consumption in the world.

The project developed by this team can be divided into four parts:
MEMS lead-free piezoelectric triaxial accelerometer element,
low-power SAR ADC chip, microprocessor program development
(signal processing & database establishment) and user
interface development. These four parts are integrated into the
unmanned vehicle motor health monitoring system. The system
can monitor the characteristics of different vibration signals,
store them in the database and analyze them. At present, it has

successfully judged or predicted the damage of the motor and
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successfully improve the piezoelectric properties of the
piezoelectric film by more than 5 times. After integrating
this material with the MEMS process technology and
breaking through the technical bottleneck, the team
successfully developed a lead-free piezoelectric MEMS
triaxial accelerometer. This element is the first lead-free
piezoelectric MEMS triaxial accelerometer element in the
global market. This element does not require any power

supply to operate, and is a zero-power consumption element.

on the ground. It is hoped that this system can enhance the
confidence of governments in unmanned vehicles and make

unmanned vehicles popularized in the market more quickly.




