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The Turnover Phenomenon in Point-Contact

Germanium Rectifiers

Tadasi Numata

The properties of turnover phenomenon of the current-voltage characteristics of the
forms I=A(T)Vrexp (—eVp/kT) and I=A(T)V* exp [(—AV)/kT] have been considered by
using contact temperature T as T=T, exp (P/2ar.£). The theoretical turnover power
deduced from the former current-voltage characteristic generally increases with increasing
ambient temperature, conflicting with the turnover behaviour in a germanium rectifier.
However, the theoretical turnover power deduced from the latter (in the case of the diode
theory) decreases with increasing ambient temperature, and also the rate of change of
turnover voltage with ambient temperature becomes negative. Therefore, an isothermal
characteristic of the form I=A(T)V7» exp(—f(V)/kT) can lead to the turnover behaviour
observed in a germanium rectifier.

The numerical calculations of the theoretical equations obtained in consideration of a
Schottky barrier, the dicde theory, and intrinsic excitation show a good agreement with
the experimental results cna germanium rectifier obtained by Benzer. This agreement be-
tween the experiment and the theory is mainly due to the fact that the contribution of
the minority carriers generated by intrinsic excitation to the turnover current has been

taken into account as a thermal equilibrium approximation.
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