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Thermoelectric Microgenerators with Carbon
Nanotubes
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The thermoelectric microgenerators are manufactured using the standard complementary metal oxide semiconductor
(CMOS) process. The microgenerators are composed of 370 thermocouples in series, and the thermocouples are
formed by p-type and n-type polysilicon. The efficiency of the generators depends on the temperature difference
between hot and cold parts of thermocouples. To enhance the generation efficiency, the reactive ion etching is
employed to release the suspended structure of hot part, and the carbon nanotubes (CNTs) are coated on the hot
part. The cold part of the thermocouples is covered by silicon oxide that provides low thermal conductivity and
thermal isolation. ANSYS is adopted to simulate the temperature distribution and gradient of the generators. The
experimental results showed that the thermoelectric generators without CNTs film had an output voltage of 0.90 mV
and an output power of 1.72 pW at 400 K. The output voltage and output power of the generators with CNTs film
were 1.56 mV and 5.16 pW at 400 K, respectively. The thermoelectric power generator with the MCNTs film had a
voltage factor of 0.23 mV/K/mm® and a power factor of 0.75 pW/K/mm”.
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