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Y OF HIGH PREQUENCY RECT)FISATTON B¥ 3ILICON CRYSTALS

Introduction

. This paper deals only with those phenomena in high frequéncy rect{ficas
tion which are due to the combined effect of conductivity and capacity., It does
not deal with the solid etate theory of rectifying contacts which is treated ir a
separate report (43-12). A knowledge of that report is not necessary for the
understanding of the present paper, |

In the report mentionedlit is shown that a codsisgent theory of the
contact can be obtained by assuming that the surface of the crystal hes the same
chemical composition as the interior, iceo; without thé aasdmption of an artificial
blocking layer. "1t is necessary to assume a high dielectric comstant such as is

usually found for non-metallic elementg, In all numerical calcuiations we shall

assume a dielectric constant ¢ = 10, Using the measured number of conduction

. 8lectrons for "average" silicon, the thickness of the boundary layer then comes

out to be of the order of 10'"6 cm, The motion of electrons through the boundary

'layer is essentially like that in a diode, since the mean free path of electrons
1s about 6 x 1078 om., %.0., several times the thickness of the layer.

The characteristice of the contact for D.C., are the usual ones: in tke
forward direction the current increases exppnentialiy with the applied voltage up
.to a certain voltage @bs if the voltage is greater thaé P,o any amount of current
can pass through the contact {remember, however, the bulk resistance discussed
belowﬂ)a In the<backwArd direction, thé}cﬁrrent~reaches a small saturation value
for a Sac& voltage of about .1 volt; if the dack voltage 1s increased to about one

volt or more, breakdown occurs due to the Schottky effect (image force.)

@ - The aotual resistance in the forward direction for voltages greater than

* -

@5211 determined by the bulk resistance of the crystal. If the contact area is a
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