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Numerical Simulation of Nonuniform Base Doping Effects

on Performance of AlGaAs/GaAs HBTs

Zeng Zheng, Wu Wengang and Luo Jinsheng

(Department of Electironic Engineering, Xi’an Jiaoiong University, Xi’an 710049)

Abstract Numerical simulations of AlGaAs/GaAs HBTs with various base doping
gradients were performed. Base doping grading is achieved by varying the doping
exponentially from 1 X 10”c¢cm™ at the base-emitter boundary to N,, at the base-col-
lector boundary. The inverse built-in field due to bandgap narrowing in the base
is far less than the built-in field generated by nonuniform base doping when the
nonuniformity is higher. Nonuniform base doping increases the current gain, and
this effect will be weakened gradually since the base-emitter SCR recombination
current dominates more in the overall base current when the nonuniformity becomes
higher. Base doping grading improves the cutoff frequency fy significantly, however,
it also increases the base-collector SCR transit time, leading to the fall of f; when
N,,<7.5X10%m™3%. The offset voltage 's improved by nonuniform base doping, and

the minimum value can be obtained at N,, =5 X 10Ycm™. An optimum base gra-
ding, N,, = 1 X 10¥%m™, is proposed.
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