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Actuator Method and Voltage Work per Unit Typical Temperature
. R i . Power Use Ref#
Devices (Volts) Vol (Jfem™) Response (millisec) Sensitivity
Electromagnetic 100 09 <] ' N Verv L 2
(Theoretical) ' 0 ey Low I
Electrostatic 100 04 « N Verv L. 5
(Theoretical) ) ° Low 2)
Thermomechanical .
. 12 0.02 100 Yes Medium [3]
Micro valve
Phase Change .
. 15 4 300 Yes Medium 4]
Micro valve .
Piezoelectric
. 90 0.02 <20 No Low [51
Micro valve
Piezoelectric 5 0.01 < N L 6
Meander line actuator ’ 0 ow (61
Shape Memo
pe Memory 5 6 30 Yes (Medium 7]
Micro valve
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FRAM (ferroelectric random access memory), DRAM
{dynamic random access memory), high value capacitor,
infrared devices, SAW delay lines, sensors, actuators,
electro-optic displays, and ferroelectric field-effect tran-
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a2l 2. Smart Inhaler

front plale with nozzles
B & " Fluid inlet
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Piezo actuator and membrane
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54 PZT Zn0 AN
FARE,,) 90 ~100 10~12 | 34~39
Force, current response
. -85 ~6.5 0.7 -1.0
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Voltage response L g 12 79 19
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Coupling coefficient (kp,0? [ 0.11~ 013 | 0.06 0.11
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% Stator with
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rotation, by rotor converters, laysr

according two phases(see right):
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