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We report in this study the modeling of a Heterostructure Bipolar Transistor (HBT) where the base is designed as a quantum well. The transistor structure consists of a base layer of GaAs that is heavily p-type doped. The 0.024 µm base is sandwiched between the emitter and collector layers which are both composed of wide band gap InxGa1-xP. The thickness of the base was chosen so that it is comparable to the wavelength of the electrons passing though it. There are two heavily doped cap layers of InGaAs at the emitter contact and a GaAs sub-collector layer at the collector contact. Modeling of the novel transistor was done using Silvaco Atlas software. The purpose of this design is to filter the energies and velocities of electrons as they pass through the base region. This will result in a significant decrease in noise in comparison to that observed in all types of HBTs. As expected, the thin quantum well improved the collection of injected carriers, which in turn boosted the gain (β) to 800 and increased the power of the novel transistor by a factor of six, in comparison to commercially available HBTs.
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