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* Reading: Senturia, Chpt. 14
* Lecture Topics:
% Detection Circuits
* Velocity Sensing
* Position Sensing
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Velocity-to-Voltage Conversion

* To convert velocity to a voltage, use a resistive load
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Velocity-to-Voltage Conversion

To convert velocity to a voltage, use a resistive load
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P Velocity-to-Voltage Conversion
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* To convert velocity to a voltage, use a resistive load
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0 Position-to-Voltage Conversion
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* To sense position (i.e., displacement), use a capacitive load
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* To sense position (i.e.,

Position-to-Voltage Conversion

displacement), use a capacitive load
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Velocity-to-Voltage Conversion
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convert velocity to a voltage, use a resistive load
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.ﬁ-w Problems With Purely Resistive Sensing
- UCBerKeley

s _|b: Now, we gef: (approx:‘mdo(y)
R
F k ) (S)~ K—L\«}Ro m _.\'_ @(r u;@’)
{1 '’ l‘) z % LO'V\
\ d d . (‘*"*o\ce ReCp.
1 2 :
«—> € o~
- —> Timpsct depends on
“ \ '§‘ I —OV, M%ifl‘@l@'ﬁp"‘b“.
HEE I
§ K T G 2Ro
9 w
- -l |_ -l |_ = - " A Nz{’ 60"1/
Iy 1 ¢ C, ,-J;— ‘ : K%y
Vi | Includes C,, line C, " { ‘
; bond pad C, and ; .
= I next stage C "y u’ oy W

EE C245: Introduction to MEMS Design LecM 14 C. Nguyen 11/18/08 10

Copyright © 2014 Regents of the University of California

CTN 4/24/14



EE 247B/ME 218: Introduction to MEMS Design

Module 14: Sensing Circuits

% Problems With Purely Resistive Sensing
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Position Sensing Circuits
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i Problems With Pure-C Position Sensing
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* To sense position (i.e., displacement), use a capacitive load
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&q The Op Amp Integrator Advantage
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Buffer-Bootstrapped Position Sensing

Includes capacitance from interconnects,
bond pads, and C; of the op amp

Unity Gain Buffer

C,q = gate-to-drain capacitance
of the input MOS transistor

Ground

* Bootstrap the ground lines
around the interconnect and
bond pads

% No voltage across C
Y It's effectively not therel
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o Effect of Finite Op Amp Gain
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