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Fabrication and Characteristics of Thermoelectric Microgenerators
Based on Single Sb Doped ZnO Microwire
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Abstract: Large-scale Sb doped ZnO microwire arrays were grown by chemical vapor deposition method without
using metal catalyst. The experimental results show that the length of the microwires is about 1~2.5 e¢m and the
Sb concentration in microwires is about 3.1%(n/n). Moreover, thermoelectric generators were fabricated based on
single Sb doped large-scale ZnO microwires. The influence of the length and diameter of microwires on the out-
put characteristics of devices was investigated. Under a temperature difference of 20 K between two electrodes
and the length of 1.6 c¢m, the devices can produce a maximum output voltage of about 36 mV, a maximum output
power of about 10.8 nW. The single Sh-doped ZnO microwires show a Seebeck coefficient of about —1.80 mV -K~". In
addition, it is found that the output voltages of the thermoelectric device increase with the microwire length, and

decrease with the microwire diameters.
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Fig.1 Schematic diagram of thermoelectric microgenerators

based on single Sh-doped ZnO microwires
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Fig.2 (a) Photographs of Sb doped ZnO microwires arrays; (b) SEM image of a single Sb doped ZnO microwire
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Fig.3 EDS spectrum of a single Sb doped ZnO microwire
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