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Abstract P-type BigsSb, sTes thin films were deposited by the flash evaporation technique, and their
thermoelectric properties and electronic transport parameters were investigated. The effective mean free path
model was adopted to examine the thickness effect on the thermoelectric properties. Annealing effects on the
carrier concentration and mobility were also studied, and their variations were analyzed in conjunction with
the antisite defects. Seebeck coefficient and electrical resistivity versus inverse thickness showed a linear
relationship, and the effective mean free path was found to be 3150A. No phase transformation and
composition change were observed after annealing treatment, but carrier mobility increased due to grain
growth. Carrier concentration decreased considerably due to reduction of the antisite defects, so that electrical
conductivity decreased and Seebeck coefficient increased. When annealed at 473 K for 1 hr, Seebeck coefficient

and electrical conductivity were 160 uV/K and 610 W'em™,

factor were also enhanced to be 16 yW/cmK?.,
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respectively. Therefore, the thermoelectric quality
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Fig. 1. Variation of (a) Seebeck coefficient and (b) electrical
resistivity of the annealed(473 K, 1 hr) films as a function of
film thickness.
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Fig. 2. Thickness dependence of (a) Seebeck coefficient and
(b) electrical resistivity of the annealed(473 K, 1 hr) films.

Table 1. Parameters evaluated by EMFP model at 300 K.
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Fig. 3. LAXRD patterns of the flash-evaporated BigsSb; sTe;
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Table 2. Comparison of the thermoelectric properties of p-type BigsSb, sTes.

Seebeck coefficient electrical conductivity

quality factor

( UVIK) (Qem™) (UW/emK?) remarks ref.
160 610 16 undoped flash evaporated this work
180 600 19 Pb-doped thermal evaporated 10
170 470 14 Se-doped hot pressed 11
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