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Abstract

Analytic model for punchthrough limited breakdown voltage of cylindrical junction is presented
as a function of the epitaxial layer thickness and the critical depletion width of the cylindrical

junction in nonpunchthrough cases. All the expressions for the distances, electric fields and

potentials are normalized, allowing quick determination of the corresponding breakdown voltages.

The calculated results are in good agreement with the simulations obtained from two dimensional

device simulation program MEDICIL
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Fig. 1. The structure of parallel plane punchthrough
junction and electric field distribution.
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Fig. 2. Comparison of numerical and analytic
solutions of normalized breakdown voltage
of parallel plane punchthrough junction.
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Fig. 3. Non-punchthrough cylindrical junctions and
definition of normalized variables. The
variables in brakets are normalized variables.
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Fig. 4. Comparison of analytic results and

numerical solutions of normalized depletion
widths and normalized breakdown voltage in
NPT cylindrical junction.
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