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Table VI. Comparison of Typical Micro-Machining Technologies

Mass

Machining

Material Integration Thickness Accuracy
Production Freedom

Surface Thin Film of © © 9.D ~ um ~ 0.2 ym

Micro-machining Poly-Si, etc

Bulk Si Single 3-D

Micro-machining Crystal, @] O (crystal 500 pm ~1 pm
Rock Crystal orientation)
Metal 3-D

LIGA Ceramic O VaN {(projection of 1 mm ~0.1 ym
Plastic ond pattern)

Lost Wafer Si Single © o) 2D 20 ym ~0.2 ym
Crystal
M )

Beam Machining etal, Plastic, O AN 3-D 100 pm ~ pm
Semiconductor

Laser Machining ” PN AN 3-D 100 ym ~1 um
Metal,

Arc Machining Conducting VaN X 3-D ~ mm ~ 1 um
Materials

STM Machining Atom X ? 2-D Atomic level

Note : ® (Very good), O (Good), & (Possible), X (Impossible)
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Table V. MEMS Materials and Its Characteristics
Material Application Process Characteristics
Si
Structure & Semiconductor Process Light, Hard, Cheap
Actuator Microfabrication
W, Mo . .
Structure Anti-corrosion, Strong
Ni, Cu, Au . .
Structure Electroplating Thick ( >0.1 mm) Structure by
LIG A process
Polvimid Structure Semiconductor Process Simple Deposition. Flexible
olyim . . . .
i Actuator Anisotrophy Etching Piezoelectric, Insulator
Rock . . .
Semiconductor Process Piezoelectric
Crystal . . . .
700 Thick Film Process Large Piezoelectric
n .
BT Semiconductor Process Shape Memory
o Lubrcating Hard, Lubrication
NiT1 .
) Film
SizN,

DLC
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