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(a)

(b)

Unbonded strain gage:

With increasing pressure, the strain
on gage pair B and C is increased,
while that on gage pair Aand D is

oA decreased.
Br¢}
S b
* QL —— Armature
L = O
ol s—— Initially before any pressure R, = R,
60 \ and R3= R2

Strain-gage wires

R, +R, R +R,

V=V -V, =V K, __K
R,+R, R +R,

R,(R,-R,)+R,(R -R,)
(R, +R,)(R, +R,)

V =V

0 i

Errorin Fig. 2.2 legend: R, =A, R, =B, R; =D, R, =C
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Example MEMS Transducers

MEMS = micro-electro-mechanical system
- miniature transducers created using IC fabrication processes
Microaccelerometer ' |
- cantilever beam
- suspended mass
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Accelerometer

m Accelerometers are used to
measure along one axis and is
insensitive to orthogonal
directions

m Applications

Vibrations, blasts, impacts,
shock waves

Air bags, washing machines, m Position Sensor
heart monitors, car alarms o
: O : k= bl — |
m Mathematical Description is %

beyond the scope of this
presentation. See me during
lunch if interested

Vibrating Base




Health Monitoring and
Svstem ldentification

Sensing Svstem

Utilization

Sensor Type
Sensor Density
Sensor Location
Communications
letwork Architectu

Simulation

Data Processing

Validation/Correction . X
Parameter Estimation



* Voltage Comparator

- digitize input v."L' >” \"//\

Vo =VeesianlVv, )

* Voltage Follower

_VDUT 'II"'I’-:-I..t = 1II""Irir'
- buffer Vin ——+
* Non-Inverting Amp » Inverting Amp
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» Current-to-Voltage

» Voltage-to-Current
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Robust differential -

gain amplifier o5 .
Input stage 3 >
- high input impedance o SRy, Ry ) )
* buffers gain stage S
- ho common mode gain ~ R2 ‘
- can have differential gain =
Gain stage
- differential gain, low input impedance G, = 2R, + R, (R4 )
Rl R3

Overall amplifier
- amplifies only the differential component
* high common mode rejection ratio

- high input impedance suitable for biopotential electrodes with high
output impedance



