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Introduction 
• The closed-loop MEMS capacitive accelerometer suffers from 

bias drift. According to Allan variance, the bias instability 
comes mainly from low-frequency noise, and the long term 
drift can be caused by some factors such as temperature 
variation. 

 
• To minimize the low-frequency noise, we employ the 

modulated feedback approach (MFA). The low-frequency 
noise at the feedback path is filtered and the feedback 
function remain the same. 

 
• To reduce the temperature coefficient, a reference signal is 

created for temperature compensation. The phase of the 
signal after demodulation in digital domain can reflect the 
temperature variation.  
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The modulated feedback approach (MFA) 
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The novel temperature compensation 
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Measurement results: 
MFA v.s. DFA 
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Measurement  results:  
temperature compensation 
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Performance comparison 
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Conclusions 

• A combined modulated feedback and temperature 
compensation approach is demonstrated. The 
modulated feedback approach aims to minimize the 
low-frequency noise in the feedback path, and the 
temperature compensation reduces the temperature 
coefficient as for the long-term drift.   

• The proposed approach improves the bias instability 
to around 13 µg, the temperature coefficient to  
0.1 mg/˚C, and the long-term drift to 17 µg at 100 s 
integration time. 
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