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Abstract

Bismuth thin films were prepared on glass substrate with RF magnetron sputtering and effects of substrate
temperature on surface morphology and their electrical transport properties were investigated. Grain growth
of bismuth after nucleation and the onset of coalescense of grains at 393 K were observed with field emission
secondary electron microscopy. Continuous thin films could not be obtained above 473 K because of grain
segregation and island formation. Hall effect measurements showed that substrate heating yields the decrease
of carrier density and the increase of mobility. Resistivity of bismuth film has its minimum (about 0.7 x 10~
Qcm) in range of 403~433 K. Annealing of bismuth films deposited at room temperature was carried out
in a radiation furnace with flowing hydrogen gas. The change of resistivity was not significant due to can-
cellation of the decrease of carrier density and the increase of mobility. The abrupt change of electrical prop-
erties of film annealed above 523 K was found to be caused by partial oxidation of bismuth layer in x-
ray diffraction analysis.
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Fig. 1. Schematic diagram of RF magnetron sputtering
system.
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Fig. 2. FESEM images of Bi thin film deposited at 300 K; (a) X 10,000, (b) X 30,000, (c) cross section, X 50,000.
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Fig. 3. FESEM images of Bi thin film deposited at (a) 373 K, (b) 393 K, (c) 413 K, (d) 433 K, (e) 448 K, (f) 473 K.
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Fig. 4. Effect of substrate temperature on electrical
transport properties of Bi thin films.
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