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ABSTRACT

This paper reports on the development of micro power system under way at Seoul National University.
The interdisciplinary team consists of members with various backgrounds of mechanics and materials. The
need for micro power systems is explained, and a turbine under development is described. Design, and
fabrication are introduced, and technical challenges in each phase are described. Furthermore, the interaction
between the available fabrication methods and design is explained. Design involves use of commercially
available codes to analyze flow fields, and fabrication takes advantage of the silicon wafer etching processes
used to manufacture semiconductor devices.
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Fig. 1{a) Velocty distribuiion at mid-span through the stator of
the micro cold-turbine.

Fig. Hb) Static pressure distribution at mid-span through the
stator of the micro cold-turbine.
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Fig. 3 Top and botiom view of the five-stack device. The die
15mm per side and 25mm thick.
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Fig. 4 Stator and lower bearing set.
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Fig. 5 Silicon process flow.
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Fig. 7 The Bosch scheme - (a) pattemed oxide mask on a
silicon wafer; (b) etching cycle; (c) passivation cycle; (d)
subsequent eiching cycle.
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Fig. 8 Wafer bonding scheme : (a) initial cleaning, (b) Aligned
wafer direct bonding, () themal annealing, (d) last
cleaning.
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Fig. 10 A system diagram of a micro turbine.
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Fig. 11 A packaging for a micro turbine.
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