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Abstract

The effective mean free path model was adopted to examine the thickness effect on the thermoelectric prop-
erties of flash-evaporated n-type BizTezsSeos thin films. Annealing effects on the electron concentration and
mobility were also studied, and their variations were analyzed in conjunction with antisite defects. Seebeck co-
efficient and electrical resistivity versus inverse thickness showed a linear relationship, and the mean free path
was found to be 5120 A. Electron mobility was increased by annealing treatment and electron concentration
was decreased considerably due to reduction of antisite defects, so that electrical conductivity was decreased
and Seebeck coefficient was increased. When annealed at 473K for 1 hour, Seebeck coefficient and electrical
conductivity were -200 (V/K and 510 Q'cn™, respectively. Therefore, the thermoelectric power factor was im-
proved to be 20x10" W/(mK2).
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Table 1, Thermoelectric thin fim fabrication condi-

tions.
evaporation method flash
substrate temperature 413~443 K
deposition rate 25 Afs
evaporation power 80 W
annealing condition 473 K, lhr
substrate Comning glass #2865, Si(111) wafer
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Fig. 1. Variation of {a) Seebeck coefficient and (o)
electrical resistivity of the annealedd73 K,
1hr) fims as a function of film thickness.
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Fig. 2. Thickness dependence of (a) Seebeck co-
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Table 2. Parameters evaluated by EMFP model(300K).

parameters BisTez4Se0s | BixTes
mean freﬂe path 5120 5540
Ao(A)
hypothetical bulk resistivity
. 1.4 0.98
po(10° Qm)
hypothetical bulk Seebeck coeff.
-184 -130
an(V/K)
energy-dependent MFP term 018 004
U
Fermi energy
y 0
Ex(10° eV) 6 ®
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