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New Phenomenon in Narrow Germanium
p-n Junctions
Lreo EsAxi

Tokyo Tsushin Kogyo, Lintited, Shinagawa, Tokyo, Japan
(Received October 11, 1957)

N the course of studying the internal field emission
in very narrow germanium p-n junctions, we have
found an anomalous current-voltage characteristic in
the forward direction, as illustrated in IFig. 1. In this
p-n junction, which was fabricated by alloying tech-
niques, the acceptor concentration in the p-type side
and the donor concentration in the n-type side are,
respectively, 1.6X10%* cm~® and approximately 10%
cm~*, The maximum of the curve was observed at
0.035--0.005 volt in every specimen. It was ascertained
that the specimens were reproducibly produced and
showed a general behavior relatively independent of
temperature. In the range over 0.3 volt in the forward
direction, the current-voltage curve could be fitted
almost quantitatively by the well-known relation:
I=TI[exp(qV/kT)—1]. This junction diode is more
conductive in the reverse direction than in the forward
direction. In this respect it agrees with the rectification
direction predicted by Wilson, Frenkel, and Joffe, and
Nordheim 25 years ago.!
The energy diagram of Fig. 2 is proposed for the case
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Fig. 1. Semilog plots of the measured current-voltage
characteristic at 200°K, 300°K, and 350°K.
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F16. 2. Energy diagram of the p-n junction at 300°K
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