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Fabrication and testing of photoconductive switches based on semi insulating GaN

Abstract

Photoconductive Semiconductor Switches (PCSSs) have been widely studied over the
last few decades. Wide bandgap materials such as GaN are very promising for the future
fabrication of PCSSs. GaN offers a great combination of electrical and optical properties such as
its wide bandgap, high breakdown field, fast recombination times, and high thermal conductivity.
In addition, the increasing availability of bulk GaN makes this material very attractive.

The goal of this dissertation is the development of GaN PCSSs. This includes all aspects
of device development including material characterization, simulation, fabrication, testing, and
evaluation. Characterization of GaN materials was used to find the most promising substrates for
PCSS fabrication. Initial testing revealed high field enhancements at the triple point that were
detrimental to PCSS performance. By simulating the electric field of various geometries and
optimizing fabrication it was possible to significantly reduce the field enhancement. Various
lateral and vertical PCSSs were fabricated and tested. GaN PCSSs were found to be viable for
high voltage (>50 kV) switching, with the best switches fabricated using a lateral 600 um gap
spacing and mesa etching profile. These switches demonstrated a high breakdown field strength
~260 kV/cm with a peak electric field (3.2 MeV) very close to the theoretical breakdown field
strength of GaN (3.3 MV/cm).
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