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Abstract: 
The observation of electrical gain in a semiconductor device and the explanation of why it occurred is 
unquestionably one of the most significant technological achievements of the 20th Century.  The point contact 
transistor, which through the physics of band bending at surfaces and at metal-semiconductor interfaces allowed 
a simple piece of n-type germanium to act as a p-n-p device, started the modern era of semiconductor-based 
electronics.  Observing and explaining the transistor effect required the combined experimental genius of Walter 
Brattain and the theoretical insights of one of the greatest condensed matter physicists, John Bardeen.  The initial 
production of point contact transistors, and the eventual shift to the junction transistor technology initiated by 
Shockley, were the first steps toward the modern electronics we see today.  The history and applications of the 
transistor will be reviewed, starting from the early work on crystal rectifiers and modern physics that enabled both 
the art and science needed to create transistor technology.  Key advances in transistor technology will be further 
discussed, with a focus on bipolar junction transistors (BJTs) and heterojunction bipolar transistors (HBTs).  More 
recent implications of transistor action in materials having a direct-bandgap base region will also be reviewed, 
leading to transistor devices with both electronic and photonic functionality.  The potential uses and benefits of 
these light-emitting transistors (LETs) and transistor lasers (TLs) will be covered.  Finally, the transistor-injected 
quantum-cascade laser (TI-QCL) will be presented, along with its possible applications in mid-IR through THz 
photon generation and modulation.  These capabilities could facilitate communications and sensing across a broad 
portion of the electromagnetic spectrum. 
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