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Abstract

InAlGaAs/InGaAs HBTs with the various emitter junction gradings(xf=0.0-1.0) and the modified
collector structures (collector- 1; n"-p'-n’, collector-II; i-p -n’, collector-1; p-p’'-n") are simulated
and analyzed by HMC (Hybrid Monte Carlo) method in order to find an optimum structure for the
shortest transit time. A minimum base transit time( ry) of 0.21ps was obtained for HBT with the
grading layer, which is parabolically graded from x=1.0 and xf=0.5 at the emitter-base interface.
The minimum collector transit time( z.) of 0.31ps was found when the collector was modified by
inserting p-p —n" layers, because p layer makes it possible to relax the electric field in the i-type
collector layer, confining the electrons in the I'-valley during transporting across the collector. Thus
InAlGaAs/InGaAs HBT in combination with the emitter grading(x=0.5) and the modified collector-
Il showed the transit times of 0.87 psec and the cut-off frequency (fr) of 183 GHz.
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