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It can be seen that the use of wide band gap materials to create very high voltage two and three terminal devices for high power switching and inverter functions in smart power grid applications could possibility replace a significant portion of the present annual usage of 10 million, 150 mm silicon wafers.

As a company that has “Technology” as its middle name, M/A-COM Technology Solutions is a partner in a Department of Energy sponsored project in conjunction with MIT Main Campus and MIT Lincoln Labs to develop GaN on Silicon two and three terminal high voltage/high current switching devices.  It is felt that the M/A-COM Tech in-house efforts on RF GaN on silicon HEMTs can be readily applied in conjunction with new ideas from MIT to advance the existing device performance to produce the required high voltage structures.  The first year developmental goals are for a three terminal structure that has a reverse breakdown characteristic of >1200 volts and is capable of switching 10 amperes of current.  

To date, an average three terminal breakdown of 1322 volts has been achieved on single finger 250 m GaN on silicon HEMT devices utilizing a source connected field plate with a 4.5 m drain region overlap.  An individual breakdown on this device of >1630 volts was measured at a current of 250 A (1mA/mm) – highest yet reported for GaN on silicon in the industry
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