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The Effects of Quantum Wells on the Behavior of a SiGe HBT
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Department of Electronic Engineering, Chung Chou University of Science and Technology,
Changhua County 51003, Taiwan

ABSTRACT

This paper discusses the device of SiGe HBTs with silicon on insulator technology. The propagation
matrix method (PMM) was used to find the transmission resonances of a symmetric double-barrier.
Simulation results suggest that the transmission resonances can be affected by the potential barrier
width and the potential well width. In the investigation, there are peaks in transmission at energy less
than the potential barriers energy, 0.8 eV. The resonance at lower energy has a value of quite narrow
in energy. For the case of higher energy, if there is one, the resonance energy is broad. The results
show good agreement with other existing models. Finally, the device of SiGe HBT with quantum
wells in base was investigated. The performance of the bipolar junction transistor operation and then

the bipolar transistor I-V characteristics, Gummel plot, and current gain were presented.
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