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Analytic breakdown voltage as a function of temperature for GaAs p'n junction

g7 B R
(Yong-Sung Chung)

Abstract — Temperature dependence of effective ionization coefficients in GaAs is formulated as a single polynomial
function of temperature, which allows analytical expressions for breakdown voltage of GaAs p'n junctions as a function
of temperature. At 300 K, extracted effective ionization coefficient of GaAs p'n junction especially agrees well with the

published result of <111> oriented GaAs.

The analytic results agree with the simulation as well as the experimental

ones reported within 10 % in error for the doping concentrations in the range of 10" em™@~10" em™ at 100 K, 300 K

and 500 K.
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Table 1 Temperature dependent effective ionization

coefficient of GaAs.

A
T a m
100 K 2.06%x10™%2 6.41
300 K 1.01x10°% 6.41
50 K 6.056%10™ 6.41
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Table 2 Analytical breakdown voltage as a function

of temperature.
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Table 3 Temperature coefficients of factors A and b
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A, b 1. dA 1. db
A dT b daT
semiconductor [ 10 K17! (10" K17!
GaAs 171 114

X 4 259 W& GaAs9 a, fo] Wi A%t b
Table 4 Temperature dependent factors A and b of

GaAs's a, 8.
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100 K| 0551 354 4.48 1.84

300 K| 0.776 445 1691] 6.31 231 |1.00

500 K| 1.092 5.59 8.88 2.90
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Table 5 ATLAS simulation breakdown voltage as
a function of temperature.
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