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Abstract

This paper presents the fabrication possibility of the micro actuator which uses a
micro-thermal bubble, generated by a micro-heater under pulse heating. The micro-actuator
is consist of three plate. The lower plate includes the channel and chamber are fabricated on
high processability silicon wafer by the DRIE(Deep Reactive Ion Etching) process. The
middle plate includes the chamber and diaphragm, and the upper plate is the micro-heater.
The micro-heater designed non—uniform width and results in periodic generation of stable
single bubbles in D.I water. The single bubble appears precisely on the narrow part of the

micro-heater and control is recorded.
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Fig. 1 The fabrication of the micro-actuator (b) Silicon
(c) Pyrex.

Fig. 1 Structure of the micro-actuator.
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Fig. 2 Operation principle of the micro-actuator
(a) bubble collapse (b) bubble expansion.
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Fig. 3 The bonding process of the micro-actuator.

3. Alo|3= AFOOES HE

3.1 blo|3Z A

2 AFoN AT vlolaz dReolE e Bue o}
olaz de B8EE Fol7] fstd LI TlolY
28 w5x ¥4 DRIEY} A=Ze2E 7138 7
Zt g3k AZsHH4L Fig. 4 (@) & vhola=2 A4
o AdA FEdE RAE Ry HdA AVe
20x12x05 mm’ °ol® ¥HE g A OFA

2 =EPEE ZPSD, YW F29 Bolt

- 382 -



80gmelth. TFA e} mSol AlFste FEe F2 80m
oy But REY Z& 3®umolL AFFEY ERE
9 ARAYE 2000mAs IR HFA S et B
AY Fo| Jdaso] ARHE T2 AR PE OIE
o HFEAS 222 AR v M7 WS olFL
olth Fig. 4 (h) © A2E22 44 Azd 3as) =2
Folth

Fig. 4 (a) Top view of the lower plate.

Fig. 4 (b) Lower plate fabricated using D.R.LE

Fig. 4 The fabrication of lower plate.
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Fig. 5 Middle chamber fabricated using sandblaster.
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Fig. 6 The fabrication of Non-uniform micro-heater.
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Fig. 7 Schematic diagram of the control circuit.
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Fig. 9 The actuator displacement measurement setup.
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Fig. 8 Micro-single bubble observed D.I water on the Fig. 10 The diaphragm displacement for various
micro-heater. frequencies.
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