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Abstract The temperature dependences of the Hall coefficient, carrier mobility, electrical resistivity, Seebeck coeffi-
cient, thermal conductivity, and figure-of- merit of the undoped and Cdl.~doped 90% Bi.Te;-10% Bi.Se; single crys-
tals, grown by the Bridgman method, have been characterized at temperatures ranging from 77K to 600K. The saturat-
ed carrier concentration and degenerate temperature of the undoped 90% Bi.Tes~10% Bi,Se; single crystal are 5.85x
10'* cm~* and 127K, respectively. The scattering parameter of the 90% Bi,Tes-10% Bi:Se; single crystal is determined
to be -0.23, and the electron mobility to hole mobility ratio (#./ #,) is 1.45. The bandgap energy at 0K of the 90% Bi.
Tes-10% BizSe single crystal is 0,200 eV. Adding Cdl. as a donor dopant, a maximum figure-of-merit of 3.2x107%/K
at 230K was obtained for 0.05 wt% CdI.-doped specimen.
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Fig. 1. Seebeck coefficient of the undoped 90% Bi,Te;- 10% Bi.
Ses single crystal as a function of temperature.
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Fig. 2. Hall coefficient of the undoped 90% Bi;Tes10% Bi.Ses
single crystal as a function of the reciprocal temperature.
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Fig. 3. Carrier concentration of 90% Bi.Tes-10% Bi.Ses single
crystal as a function of the reciprocal temperature.
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Fig. 4. Hall mobility of the undoped 90% Bi,Te;- 10% Bi.Se; sin-
gle crystal as a function of the reciprocal temperature.
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Fig. 5. Electrical conductivity of the undoped 90% Bi,Tes- 10%
Bi.Ses single crystal as a function of the reciprocal temperature.
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Fig. 6. Electron and hole concentrations of the undoped 90% Bi.
Tes 10% Bi.Ses single crystal.
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Fig. 7. In (n - p)/T? of the undoped 90% Bi,Tes- 10% Bi.Se; sin-
gle crystal as a function of the reciprocal temperature.
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Fig. 8. Variation of the Seebeck coefficient with temperature
for the Cdl-doped 90% Bi:Tes-10% Bi.Se; alloys.
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Fig. 9. Variation of the electrical resistivity with temperature
for the Cdl.-doped 90% Bi.Tes-10% Bi:Se; alloys.
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Fig. 10. log (m*/mo)** - #. for the Cdl.-doped 90% Bi,Tes- 10%
Bi.Ses alloys as a function of log T.
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Fig. 11. Variation of the thermal conductivity with tempera-
ture for the Cdl.-doped 90% Bi.Tes- 10% Bi.Se; alloys.
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Fig. 12. Variation of the Figure-of- Merit with temperature for
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