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Theoretical Analysis of Silicon Avalanche Diodes with
PTF>1 and Uniform Carrier Drift Velocity

Tang Weilang
(Shandong University)

Abstract

n*tpp* (or p*nn*), n*pn* (or p*np*) and MSM type silicon avalanche diodes
with PTF >1 and uniform earrier drift velocity are studied by means of an equation of
terminal voltage which is derived from Poisson’s equation and the equation of continuity
under eertain assumptions. Analytical solutions in closed form are obtained by the
method of successive approximation. It is shown that an A. C. negative resistance oceurs
over the frequency range from O to a certain characteristic value. The negative resistance
is small at low frequencies. It increases in magnitude as the frequency is increasing,
reaching, a minimum at a certain frequency. Then the resistance rises rapidly through
zero to possitive values, reaching a maximum. After that, it decreases and approaches
to zero asymptotically, '





