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LOW TEMPERATURE ELECTRICAL PROPERTIES OF
SILICON MATERIAL

Cuow Jvye Wane Zuen-Guo Lou ZHE-GONG

Wanc Wan-LiaN  Yuo SHIN-KAI

ABssTRACT

In this paper electrical properties of silicon containing Boron and phosphor (or
arsenic) have been measured from 20° to 300°K in the range of carrier concentration
2 X 102 to 1 X 10® cm™ at room-temperature. The weak-field transverse magneto-
resistance and impurity activation energy methods were used to determine the degree of
impurity compensation for some p-type silicon samples and these methods have been com-
pared.

Analyses of Hall coefficient and electrical conductivity vs temperature curves indicate
the ionization energy of Boron (phosphor) acceptor (donor) levels to be 0.045eV for
low impurity concentration; Fermi degeneracy is found to occur in the range of 10" to
10¥ cm™. Impurity conduction has been observed for carrier concentration 2 X 10V to
1 X 10® ecm™ for p-type silicon and 5 X 10V to 4 X 10® cm™ for n-type silicon respec-
tively. Extrinsic Hall mobility is computed from Hall coefficient and conductivity. The
temperature dependence of lattice-scattering mobility is found: gy = 2.1 X 10°T™27 for
holes; py = 1.2 X 1087720 for electrons.

Carrier concentration vs. resistivity and Hall mobility vs. resistivity curves had been
plotted for our silicon material in the range of carrier concentration 5 X 10 to 1 X 10%
cem3. It is aimed to give as reference for preparing silicon material.



