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Problem Statement:

Traditional bipolar junction transistors (BJTs) require all three terminals
— emitter, base, and collector — for amplification. However, recent
studies propose that a transistor can function as an amplifier without
using the collector, based on the internal photovoltaic effect.

This project aims to explore this innovative concept by replicating and
simulating a collectorless amplifier circuit in eSim, using only the
emitter and base terminals of a silicon transistor.

Abstract:

Abstract—We demonstrate in this paper that it is possible to
operate a certain bipolar transistor as an amplifier using
only the emitter and base without using the collector. This

study was performed based on the novel hypothesis that the



bipolar transistor works by the internal photovoltaic effect.

Circuit Model:
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