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* Reading: Senturia, Chpt. 14
* Lecture Topics:
% Detection Circuits
* Velocity Sensing
* Position Sensing
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Velocity-to-Voltage Conversion
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* To convert velocity to a voltage, use a resistive load
Considor Ha nachamiol devie Ly rbe({ first, ar

O,
Lg%c{ (‘N‘(&@ tesnane 0 kfb‘n &P"th@ rHavhane 'GR”; »ffw "\MHI‘P‘, L\[ @({]

EE €245: Introduction to MEMS Design LecM 14 C. Nguyen 11/18/08

o Velocity-to-Voltage Conversion

I UgBerkeley
* To convert velocity to a voltage, use a resistive load
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& Velocity-to-Voltage Conversion
ucBerkeley
* To convert velocity to a voltage, use a resistive load
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0 Position-to-Voltage Conversion
- UC)Berkeley
* To sense position (i.e., displacement), use a capacitive load
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Position-to-Voltage Conversion
[ UG;Berkeley
* To sense position (i.e., displacement), use a capacitive load
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Velocity Sensing Circuits
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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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@ Problems With Purely Resistive Sensing
UG Berkeley
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% Problems With Purely Resistive Sensing
["UG;Berkeley
px D * In general, the sensor output
must be connected to the
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Fa conditioning circuits — input R,
\ /] of these circuits can load Ry
\ dif]d, i
- <> € N 0
o \ }8, 1 —OV,—O0
Bl—={M}—>| £ J_
£ 5 C, SR R
i
opi + 4 =
I T ¢ ¢ These change w/ hook-up — not good.
Vi _l_ Problem: need a sensing Soln: use
—_ circuit that is immune ‘ ob G a;n <
= Vp :l: to parasitics or loading. p amps.
EE €245: Introduction *r; MEMS Design LecM 14 C. Nguyen 11/18/08 11

The TransR Amplifier Advantage

EE €245: Introduction to MEMS Design
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== the ideal op amp eliminates the
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Problems With Pure-C Position Sensing

To sense position (i.e., displacement), use a capacitive load

Bond Pad

¥ oG . C')JCQ L £ . 11/
- I I \ a v q_f(:). To0dCy s, (5%, @ )-0,¢
0 ,
s | TG C o
I — Inkgl’a’,h yrebls
b displacement-.
cantilever _|_ To waximire gain minimive £, .
- = Pooblom: pamsihc mpacitme
\u pa
CG— Cps Cp‘-«lcpg
’% ; ‘='DC'Gah: O/ G +GY
i ill
___/\ O;:fr Wi ‘K‘ 1+ ('y/(cotch‘.,. CPLB
o Remedy: Supress G
Via We of op amps.
EE €245: Introduction to MEMS Design LecM 14 C. Nguyen 11/18/08 14

Copyright © 2009 Regents of the University of California

CTN 11/24/09



EE 245: Introduction to MEMS CTN 11/24/09
Module 14: Sensing Circuits

&q The Op Amp Integrator Advantage
" UGBerkeley
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Differential Position Sensing
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A

i Differential Position Sensing
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* Example: ADXL-50 Proof Mass
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s  Buffer-Bootstrapped Position Sensing
" UGBerkeley
+V Includes capacitance from interconnects,
i Yond pads, and C,, of the op amp
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* Bootstrap the ground lines Ground
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Effect of Finite Op Amp Gain
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ww Integrator-Based Diff. Position Sensing
" UGiBerkeley
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