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THEORY OF P-N JUNCTION RECTIFIERS OF FINITE SIZE

Tadashi NUMATA

The current-voltage characteristics of p-n junction rectifiers of finite size are derived
by not using an equilibrium approximation for the concentration of minority charge carriers
injected into the p-region or the n-region at the edges of the transition region. The reverse
saturation current density obtained is fairly different from the ones derived previously by
using an equilibrium approximation and indicats an apparent junction structure dependence.
With increasing applied reverse voltage, the saturation current density becomes gradually
to be restricted by the transition region and predicts that the saturation current density
does not become very large even then the space charge region approaches the end contact.
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Fig. 1.

Potential energy diagram showing energy band configuration

near a p-n junction in the absence of applied voltage and
with forward applied voltage.
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Fig. 2. (a) Geometry of the finite

p-n junction rectifier.

(b) Geometry of

a typical finite p-n junction rectifier with metal ohmic surface

contact.
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Fig. 3. Curves of R(U) as a function of applied reverse voltage for Ge.
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Fig. 4. Curves of R(U) as a function of applied reverse voltage for Si.
Curve A: N,=5X10%cm™3, N,=5X10%cm™3, 5x10%cm=3, 5X107cm=3, §X
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