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Higher mobility of carriers in Ge is considered to be a major reason for usage this material usage in electronic devices.  Si-Ge heterostructures suggested new applications for bipolar transistors. Necessity to have operational devices in terahertz frequencies turned the interest to the mature technology of these two materials. Current presentation describes a novel Heterostructure Bipolar Transistor (HBT), which consists of 100nm thick Si1-x Gex base, and Si emitter followed by and Si collector. The energy diagram of this heterostructure presents a barrier in conduction band for electrons and quantum well in valence band for holes. Confinement of holes in the base of the transistor improves significantly the efficiency of the emitter operation. The modeling results show extremely high AC gain, ~40 db. (S-parameters) and high cut-off frequency of about 200 GHz. Presence of narrow base results in quickly saturated high electron velocity, i.e. a very high Early voltage.  Analysis of the operation in both low and high frequencies indicates the importance of the stoichiometric grading for the performance of the HBT. Presence in the base of the potential barrier creates a filter for low energy electrons what hopefully will reduce the noise level of the new HBT.
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