Regular Paper
J. Korean Inst. Electr. Electron. Mater. Eng.
Vol. 33, No. 2, pp. 141-146 March 2020
DOL: https://doi.org/10.4313/JKEM.2020.33.2.141
ISSN 1226-7945(Print), 2288-3258(Online)

Bi.Tes 7 @iMutete] ux &2
b b2,

141

ERRES Bt

Doping Effects to the Thermoelectric Power Factor of Bi,Te; Thin Films
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Abstract: Thermoelectric Bi,Te; thin films were synthesized by a co-sputtering method at 300°C. A Fe dopant was

considered to enhance the thermoelectric properties of the system. The Seebeck coefficient of the Fe-doped films

increased whereas the electrical conductivity decreased. As a result, the power factor of the system increased owing to

the enhanced Seebeck coefficient. Grain growth inhibition was detected in the Fe-doped system, which produced more

grain boundaries in the Fe-doped films than in the undoped system. The increased grain boundary scattering was deemed

to be effective for a reduced thermal conductivity. This is advantageous for the preparation of high-performance

thermoelectric films.
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Fig. 1. XRD analysis results for the Bi,Te; thin films.

Fig. 3. Schematics for (a) undoped and (b) Fe-doped surface
FESEM photographs.

Fig. 2. Surface FESEM photographs for the (a) undoped, (b) Fe-doped Bi,Te; thin films, cross-sectional FE-SEM images for (c)
undoped, and (d) Fe-doped Bi,Te; thin films.
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Fig. 4. (a) Carrier concentration, (b) seebeck coefficient, (c) carrier mobility, and (d) power factor of Bi,Te; thin films. Inset of
(d) is electrical conductivity.
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