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Abstract

Amorphous Shz«BixTes (x = 0.0, 0.5 and 1.0) thin films were prepared by vacuum evaporation. The
resistivity of the films decreases from 1.4%107 to 884%10° @ -cm and the type of conductivity
changes from p to n with the increase of the x value of the films. D.C. conduction studies on these
films are performed at various electric fields in the temperature range of 303-403 K. At low electric
fields, two types of conduction mechanisms, ie. the variable range hopping and the phonon assisted
hopping are found to be responsible for the conduction, depending upon the temperature. The activation
energy decreases from 0.082 to 0.076 eV in the temperature range of 303-363 K and from 0.47-0.456
eV in the second range of 363-403 K, indicating the shift of the Fermi level towards the conduction
band edge and hence the change of the conduction from p to n type with the increase of the Bi
concentration. Poole-Frankel emission dominates at high fields. The shape of the potential well of the

localized centre is deduced and the mean free path of the charge carriers is also calculated.
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i 1. Sbe-BiTez Bt2te] 7|3 &4
Table 1. Electrical parameters of Sby-Bi,Tes thin films
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(nm) Coff. Carriers %104 (ohm-cm) (cm¥Vs)
(cm*/Coul.) (em™)
x =00 970 0.0053 D 1.18 1.40% 107 0.378
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x =10 1006 -0.0020 n 313 884x107° 22.59
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Table 3. Mott’s parameters of the amorphous Sbz-Bi,Tes thin films.

Slope oo e’ N(Er ) Range Hopping
Sbe-Bi, Tes A (Q lem K" (cm) (eViem™) R energy
(K% (cm) (eV)
=00 94.48 12.64 3.94x10™ 3.81x10" 34.47%x107" 0.153
=05 90.67 11.82 457x10” 2.87% 10" 38.43x107 0.146
x=10 89.77 11.73 4.70x10”7 2.75% 10" 39.10x 1077 0.145
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9] field lowering coefficient H]

Table 4. Comparison of field lowering coefficient of Shy-.BiTes,

High frequency
dielectric constant

(e’

She-«BixTes

Experimental
( B Exper. )
(eVV"2m"2)

Theoretical
(Ber)
(eVV )

Theoretical
(Bs)
(eVV 2312

x =00 29.89 1.40%x10™ 6.94x107 1.39x10™*
x =05 21.61 1.57x10™ 8.16x107° 1.63x10™
x =10 6.04 762x107™ 154%10™ 3.08%10™
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