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n-type bismuth-telluride thin films are fabricated by flash evaporation method. Effects of
hydrogen annealing on the thin films are investigated for potential application in micro ther-
moelectric devices. The thin films are grown up to 1 pm on a glass substrate by flash evaporation
method. The hydrogen annealing is carried out in the temperature range between 200-350°C on an
atmospheric pressure. The electrical resistivity and Seebeck coefficient are measured at room
temperature. Both the electrical resistivity and Seebeck coefficient are improved by the treatment of
hydrogen annealing, then the power factor of the n-type bismuth-telluride thin film reaches 8.8 pW+
m~'-K? at annealing temperature of 350°C. The structure of the thin films, which is composition and
crystallinity, is studied by electron probe micro analyzer and X-ray diffraction pattern, respectively.
The composition of bismuth-telluride thin films is relativity constant until higher annealing tempera-
ture. The X-ray diffraction patterns indicate that the crystallinity of the thin films is improved as
higher annealing temperature.

Key Words: Flash Evaporation Method, Thermoelectrics, Seebeck Effect, Peltier Effect, Hydrogen
Annealing, Bismuth-Telluride Thin Film
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Fig.1 Schematic diagram of a flash evaporation reac-
tor
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Table 1 Properties of n-type bismuth telluride thin films

o [pVK] p [mQ-cm] a%
n-type Bi, Te; bulk 200 15 Bi:40, Te:54, Se: 6
As grown thin film -335 31 Bi37, Te:59, Se: 4
Thin fitm anmealed at200°C -152.1 54 Bi:34, Te62, Se: 4
Thin film annealed at 300°C -163.6 33 Bi:34, Te:58, Se: 8
Thin film amnealed at 350°C -1295 19 Bi:38, Te:54, Se: 8
s (a)
2 a 100 .
g~ 6 Powder composition
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é * 10 b bismuth-telluride compounds thin films as a
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Fig.2 Thermoelectric properties, electrical resistivity
(a), Seebeck coefficient (b), and Power factor
(c), for n-type bismuth-telluride compounds
thin films as a function of hydrogen annealing
temperature
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Surface morphologies and composition maps of
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thin films with as-grown (a), at hydrogen an-
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Fig.5 X-ray diffraction patterns of n-type bismuth-

telluride compounds thin films
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