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Abstract

The effects of device geometry and layout on high speed performance such as current gain
outoff frequency(fr)and maximum oscillation frequency(fmax) are of very important for the
scaling-down of geterojunction bipolar transistors(HBTs). In this paper AlGaAs/GaAs HBTs
are fabricated by MBE epitaxial growth and conventional mesa process, and the experimental
data of emitter-base geometru dependency of HBT performance are presented in order to
provide the quantitative information for optimum device structure design. It is shown that fr
and fmax are inversely proportional to the emiter stripe width, while the low emitter
perimeter/area ratio is better to fr and worse to fmax. It is also demonstrated the fr and fmax
are highly improved by the emitter-base spacing reduction resulting in less parasitic effects.
As the result fr of 42GH, and fmax of 23GH; are obtained for fabricated HBT with emitter area
of 3x20um” and E-B spacing of 0.2um.
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Fig. 1. Top and cross-sectional views of
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