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HEXHAHE  (HBAX 44 A Resonant-Tunneling Heterostructure Bipolar
Transistor)

In this invention, we fabricate a new functional resonant-tunneling
heterostructure bipolar transistor. In this device, N-AlGaAs, n-GaAs, and n'-
InGaAs materials are employed as emitter layers. The base layer is grown by an
ultrathin p'-GaAs layer. Under normal operation mode, the device can exhibit
excellent transistor performances including high current gain, low offset voltage,
and N-shaped  negative-differential-resistance = (NDR)  phenomenon
simultaneously at room temperature. Due to the insertion of n-GaAs at emitter
layer, the potential spike at emitter-base (E-B) junction could be decreased.
Thus, the collector-emitter (C-E) offset voltage can be substantially efficiency
reduced. In addition, a high current gain is achieved attributed to the use of
ultrathin base layer and the reduction of neutral base recombination current.
Significantly, the transistor performances incorporating an interesting N-shaped
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FEXEAME  (BAX L4 A Resonant-Tunneling Heterostructure Bipolar
Transistor) ,

NDR phenomenon are observed under large forward E-B bias at room
temperature, That is mainly due to the resonant tunneling of electrons from
depleted GaAs emitter (triangular barriers) to collector through the InGaAs
quantum well (QW) and ultrathin base layer. Consequently, these properties
make the device have a good potential for amplifier, oscillation and logic circuit
applications.
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HEXHAHE  (HBAX 44 A Resonant-Tunneling Heterostructure Bipolar
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In this invention, we fabricate a new functional resonant-tunneling
heterostructure bipolar transistor. In this device, N-AlGaAs, n-GaAs, and n'-
InGaAs materials are employed as emitter layers. The base layer is grown by an
ultrathin p'-GaAs layer. Under normal operation mode, the device can exhibit
excellent transistor performances including high current gain, low offset voltage,
and N-shaped  negative-differential-resistance = (NDR)  phenomenon
simultaneously at room temperature. Due to the insertion of n-GaAs at emitter
layer, the potential spike at emitter-base (E-B) junction could be decreased.
Thus, the collector-emitter (C-E) offset voltage can be substantially efficiency
reduced. In addition, a high current gain is achieved attributed to the use of
ultrathin base layer and the reduction of neutral base recombination current.
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