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Table 1-1. Microfabrication technologies in MEMS field. [1]
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Table 1-2. Classification of piezoelectric materials.

General piezoelectric materials

Classification Pr(;see;rted Materials
Single crystal 1880 Quartz, LINbO;, GaAs
Ceramic 1947 BaTiO3, AIN, ZnO, PZT
Polymer 1969 PVDF
Compound 1980 PZT+PVDF
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1.3.1 B § sz (Piezoelectric Effect)
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1.3.3 48 & »c & (Ferroelectric Effects)
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Poling voltage

(@)

Direct piezo-action

(b)

Reverse piezo-action
(+)
I (-)
(©)
Figure 1-1. Direct and reverse piezoelectric effect of the

piezoelectric materials: (a) piezo-material poled, (b) direct
piezoelectric effect, (c) reverse piezoelectric effect. [18])
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Figure 1-2. Diagrams of pyroelectric effect. [18]
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Figure 1-3. Pyroelectric materials produce signals when warming up

and cooling down.
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axis of polarization

(b) (©)

Figure 1-4. Poling process of the piezoelectric material: (a) before poling

process, the dipoles are random arrangement, (b) the dipoles are directed

to the same direction after poling process, (c) remanent polarization when
removing electric field.
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Needle electrode l

PVDF film

Substrate

——

(@)

DC power Electrode
source. | - — - __J_______

Substrate Silicon oil

(b)

Figure 1-5. Poling methods of the applied electric field: (a) corona
discharge method [21], (b) thermal electrode method [22-23].
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