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600 V Switching Characteristics of GaN Polarization Super-
Junction (PSJ) Transistors on Sapphire substrate
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[1. background] [3. what PSJ ( Polarization Super-junction ) ?]
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[4. Transistor structure and DC characteristics) RleldCStubAOREISng (uniyy | 10 =L
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structure
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[6. Experimental results] [7. Only one issue for using sapphire]
1. Breakdown voltage, Vg, was proportional to Lpsj and reached 6kV at Lpsj=40mm, Gfl q
2. The dynamic current collapse was not seen up to 600V of V44, Heat dissipation -
3. ;:;:)(Li\tliz\ll;tching, rise-time, Tr and fall-time, Tf of the Id were 34nm and 56ns, Candidates: m;";::)s's'a“"e

At 250 degC, the collapse was not observed too. 1. Sapphire rgmgval . ' ~ 140

2. Extreme thinning of sapphire ~ 140

3. F|Ip-ChIp sapphire| ~ 40

4. Surface built-up block

. Conclusion]
The polarization super-junction FET, PSJ-FET, perfectly suppressed the current
collapse at 600V switching regime, in spite of the use of the insulating
substrate. Acknowledgement :
The system of PSJ device on sapphire has the potential of exploring over 600V This work was done under the NEDO's innovation support program for
switching regime where the conventional FP/Si system could never realized. venture company, 2013.




