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Fabrication and Evaluation of a Thermoelectric Micro-Generator
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In this paper, we fabricated a Bi,Te, thermoelectric micro-generator, and evaluated those
performances. Bi,Te; is one of popular thermoelectric materials with the highest thermoelectric
properties at room temperature. The patterned thin film of Bi,Te; was deposited on a free-standing
Si;N, thin film by using a flash evaporation method through shadow masks which were made by
standard micro—fabrication processes. In the design of the micro-generators, we got the output
voltages of the micro-generators by numerically calculating the temperature distribution of the free-
standing thin film using ANSYS CFX. The calculated output voltages agreed well with experimental
results. The output voltages of the fabricated micro-generators were measured while simply heating
the bottom of the micro-device, and the maximum output voltage was 48 mV at a 13 K temperature
difference.

Key Words: Energy Conversion, MEMS, Heat Conduction, Numerical Simulation, Micro-Genera-
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Fig. 2 Micro-fabrication processes for making a
shadow mask of Si with Si;N,.
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Fig. 3 Numerically calculated temperature distribution
of a free-standing thin film heated at 373K
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Fig4  Photo  of  fabricated  thermoelectric

micro-generators on a free-standing substrate with leg
length: (a) 0.5 mm (16 p/n pairs), (b) 1.2 mm (8 p/n
pairs), (¢) 1.2 mm (8 p/n pairs) and 0.5 mm(8 p/n
pairs).
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Fig. 5 Experimental setup for output voltages
measurements of  micro-generators on a
free-standing substrate.
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Fig. 6 Experimental results and calculated results for
output voltages of micro-generators, dots:
experimental results, lines: calculated results.
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