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TECHNOLOGY DESCRIPTION

University researchers have developed device fabrication concepts, methods and devices that pertain to signal amplification well beyond the

conventional photoresponse limit (one photon produces at most one electron-hole pair). The photoresponse amplification is based on a new

carrier multiplication mechanism referred to as a “cycling excitation process” to produce high gain and low noise. The invention has broad

potential applications for communication, imaging, sensing, and computing where signal amplification is necessary and ubiquitous, as well as

in high conversion efficiency photovoltaics.

In an exemplary embodiment, photoresponse amplification is obtained in heavily doped, partially compensated silicon p-n junctions under very

low bias voltage. The photocurrent gain occurs at a bias that is more than an order of magnitude below the threshold voltage for conventional

impact ionization and the photocurrent increases with bias voltage and with temperature. Contrary to the case of avalanche detectors and p-i-n

diodes, the amplified photoresponse is enhanced rather than suppressed with increasing temperature. Such an internal signal amplification

mechanism, which occurs at much lower bias than impact ionization and favors room temperature over cryogenic temperature, makes it

promising for practical device applications.

This technology has patents pending and is available for licensing and research sponsorship.
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