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o Position-to-Voltage Conversion o Position-to-Voltage Conversion
UCBerkeley UCBerkeley
* To sense position (i.e., displacement), use a capacitive load * To sense position (i.e., displacement), use a capacitive load
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& 0 Velocity-to-Voltage Conversion
" UG Berkeley UGBerkele)
* To convert velocity to a voltage, use a resistive load
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s Problems With Purely Resistive Sensing s Problems With Purely Resistive Sensing
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& The TransR Amplifier Advantage &
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Problems With Pure-C Position Sensing

* To sense position (i.e.,
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& The Op Amp Integrator Advantage
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i Differential Position Sensing
" UG Berkeley
* Example: ADXL-50 Proof Mass
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Buffer-Bootstrapped Position Sensing
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Covaciiane o Hecp amp il
Vo /-< , Uni‘rslo Gain Buffer

i ¥,
] ::’b
1
Vo C,4 = gate-to-drain capacitance
-V gt of the input MOS transistor
P o0
* Bootstrap the ground lines Ground
around the interconnect and Interconnect pgpe
bond pads "o e — >
% No voltage across C, " foossei Lo ]
% It's effectively not there! _
EE C245: Introduction to MEMS Design LecM 14 C. Nguyen 11/18/08 18

& Integrator-Based Diff. Position Sensing
" UG Berkeley
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Effect of Finite Op Amp Gain

Total ADXL-50 Sense C ~ 100fF
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