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Abstract

This paper presents a CMOS readout circuit for MEMS(Micro Electro Mechanical System) acceleration
sensors. It consists of a MEMS accelerometer, a capacitance to voltage converter(CVC) and a second-order
switched-capacitor =~ > A  modulator.  Correlated-double-sampling(CDS) and  chopper-stabilization(CHS)
techniques are used in the CVC and 2 A modulator to reduce the low-frequency noise and DC offset. The
sensitivity of the designed CVC is 150mV/g and its non-linearity is 0.15%. The duty cycle of the designed >
A modulator output increases about 10% when the input voltage amplitude increases by 100mV, and the
modulator’s non-linearity is 0.45%. The total sensitivity is 150mV/g and the power consumption is 5.6mW.
The proposed circuit is designed in a 0.35um CMOS process with a supply voltage of 3.3V and a operating
frequency of 2MHz. The size of the designed chip including PADs is 0.96mmx0.85mm.
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¥ 2 3N HxT| ZolME Ant
Parameter Value
Vin(mV) |-300|-200|-100| O |+100|+200 | +300
Vout
Duty cycle [19.91]30.03 | 40.03|50.00 | 59.97 | 69.97 | 80.09
(%)
Linearity -
Error(%) 0.45 | 0.10 | 0.07 | 0.00 | 0.05 | 0.04 | 0.11
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Fig. 13 The measured waveforms of the ROIC: (a) AC = OfF (b) AC = 30fF (¢c) AC = 50fF (d) AC = 80fF
& 13. ROIC &™Tts: (a) AC = OfF (b) AC = 30fF (c) AC = 50fF (d) AC = 80fF

Table. 3 Comparison of the readout circuits
E 3. Readout &2 H|

Yazdi[2] Xiaofei[3] Huang(4] Zhangl5] Liul6] This work
Sensitivity . _ .
260-1600 550 6.1 1250 105/127/58 75
(mV/g)
Power _
o 12 17.8 5.6
dissipation ~ R - - 5.2
(@5V) (@3.3V) (@3.3V)
(mW)
S Jil freq.
amping fred 1 5.12 1 0.05 05 2
(MHz)
Non-linearit
on-neanty - - - 105/24 0.15
(%)
process B
0.35 0.35 0.35 0.35 0.35 0.35
(um)
Year 2004 2010 2011 2012 2013 2014
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