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The Anomalous Current Phenomena Observed by Pulsed
Charge Injection in Silicone Qil
Shinnosuke ISHIL* Nuio TSUCHIDA,** Asao OHASHI,***
Yukio MIzZUNO,**** Masayuki NAGAO**** and Masamitu KOSAKI*#**
(Received October 27, 1992)

This paper describes the anomalous phenomena on transient current in silicone oil that is
observed by pulsed charge injection with thin film tunnel emitter (Al-AlyOs - SiO-Au). The
duplex insulating layer (AlOs -« SiO) between emitter and base is very strong, so it is possible
to widely change the quantity of charge carrier from space charge free condition to space
-charge limited. The peak current and the carrier transit time depend significantly on the gap
length, temperature and liquid viscosity. The phenomena cannot be explained by simple space
charge limited current theory. We present a new model in which propagation of thermal
pulse with higher speed than that of charge carrier is considered. The experimental results
are explained by the model without inconsistency.
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Fig. 5 The normalization in peak currents and
transit time.
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Table 1 Normalized currents (saturated) Jm/Jo in various silicone oils.

Silicone oil 14 10 50 70 100
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Normalized currents Jm/Jo 2.1 5.0 5.5 13.0 15.0
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