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Analytical Expressions for the Breakdown Voltage of Gated Diodes
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(Sang-Bok Yun * Yearn-Ik Choi)

Abstract - Analytical expressions for the breakdown voltage of the gated diodes were derived as a function of doping
concentration and gate voltage, and verified by numerical simulations using ATLAS. The analytical results are in good
agreement with simulation results within 5 % error when the gate voltage changes from -50 V to 130 V in case of Np
= 1%10” cm? and  within 10 % error when the doping concentration is changed from 5X10" ecm™® to 2x 10 cm’®,

respectively.
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Fig. 1 Cross-section of a gated diode. Depletion layer
boundary and electric field vectors in the gated
diode under reverse bias conditions
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Fig. 2 Breakdown voltage as a function of the gate
voltage
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Fig. 3 Breakdown voltage of gated diodes as a function
of the gate voltage with various doping concentration
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