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Fabrication and Characterization of a Thermoelectric pn Couple Made
of Electrospun Oxide Nanofibers
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Abstract: In this study, we propose a novel fabrication of an oxide-based lateral thermoelectric pn couple and
investigate the characteristics of the thermoelectric couple. Electrospun ZnO and LaSrCoOs; nanofibers are used as
n- and p-legs of the couple, respectively. The Seebeck coefficients of the n- and p-type nanofibers and the pn
couple are -98.1 nV/K, 424 uVIK, and 118.8 pV/K, respectively. The thermoelectric couple generates an output

voltage of 484.7 pV at a temperature difference of 4.1 K.
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(a) Making electrodes (b) Spin-coating with photo resist
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Fig. 1. (a)~(f) fabrication process.
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Fig. 2. Optical images of a platform for a pn couple with a
pair of rectangularly patterned legs.
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Fig. 3. XRD patterns of (a) n-type ZnO NFs and p-type
LaSrCoOs; NFs and SEM images of (b) n-type ZnO NFs, and
(c) p-type LaSrCoO; NFs.
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(b) Heater power: 31.3 mW 47°C
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Fig. 4. IR images of the pn couple as a function of heater
power: (a) 0.0 mW (b) 31.3 mW, (c) 49.2 mW, (d) 71.2 mW,
(e) 978 mw, (f) 1287 mW, and (g) the electrode
temperatures and the temperature difference as a function of
heater power.
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thermoelectric power by a pn couple as a function of
temperature difference.
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