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Design and Fabrication of Optimized Gold Micro-Heater and Comparison of its
Performance with Platinum MicroHeater

F. Samaeifar'”, A. Afifi’, and H. Abdollahi®
1 Ph.D. Student, Department of Elec. Eng., MUT University, Tehran, Iran.
2 Assoc. Prof., Department of Elec. Eng., MUT University, Tehran, Iran.
8 Assist. Prof., Department of Elec. Eng., Shahid Sattari Aeronautical University of Science and Technology, Tehran, Iran.

Abstract

With the development of microelectronics and micromachining technology, micro-heater has found plenty of
applications in micro-sensor. Heating electrode material is one of the key factors that affect the power loss,
response time, and sensitivity of a micro-heater. In this work, using two various metals, two micro-heaters
with the same geometry are designed, fabricated, and characterized on silicon substrates based on the micro-
electro-mechanical-system (MEMS) fabrication process. In the first micro-heater, gold, and in the second
one, platinum are used as the heating electrode, and the effect of heating electrode material on the
performance of the micro-heater is evaluated. Moreover, to improve the micro-heater efficiencies, their
design is investigated, and the micro-heater with an optimum design is chosen. The analytical results
obtained exhibit that the gold micro-hater has a lower response time and a higher power loss than the
platinum micro-heater. The experimental results are in good agreement with the results obtained from the
analytical analysis, and show that the fabricated micro-heaters with an optimum design have a high
performance; as the power consumption and response time are 36 mW and 1.75 ms, respectively, in the gold
micro-heater, and 30 mW and 2.1 ms, respectively, in the platinum micro-heater for a temperature variation
from 30 to 450 °C. These results demonstrate that with fabrication of the gold micro-heater, the response
time improves by 16.6% in comparison with the platinum micro-heater.

Keywords: Heating Electrode; Micro-Electro-Mechanical Systems; Micro-Heater; Micro-Sensor; Power Loss.
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