[bookmark: _GoBack]A new laser induced local material engineering to convert from n-type to p-type nitride semiconductor to fabricate high power vertical AlGaN/GaN devices on Si substrate
Aoyagi Y Prof., Kurose N Dr. 
Ritsumeikan University, Japan
Matsumoto K , Iwata T Prof., Kamiya I Prof.
Toyota Technological Institute, Japan
T Furuta et al., J Pai n Relief 2016, 5:3(Suppl) http://dx.doi.org/10.4172/2167-0846.C1.006
International Conference on
Fibromyalgia and Chronic Pain (June 15-16, 2016   Philadelphia, USA)


J Pain Relief
ISSN: 2167-0846 JPAR an open access journa
Fibromyalgia 2016
June 15-16, 2016
Volume 5, Issue 3(Suppl)
Page 40

Abstract 
Statement of the Problem: The n-type aluminum gallium nitride (n-AlGaN) vertical field effect transistors (FETs) are promising devices for future super high power FET electronics beyond Si, SiC and GaN devices.  To realize n-AlGaN vertical FETs with carrier blocking layer to concentrate the current flow into the vertical channel region, the local p-type AlGaN formation is indispensable. So far, to realize this local p-type layer, crystal regrowth technique with lithography is carried out but this process is complicated and reduces the crystal quality.   To proceed local carrier type conversion from n-type to p-type without any crystal regrowth method, the carrier blocking layer can be easily produced without any crystal damages.   Methodology: We used an excimer laser (193nm) as an irradiation source for material engineering. The irradiation system has a scanning system of the sample to control the irradiation area and an in-situ monitoring system to observe the material surface during the laser irradiation. The material characteristics are observed using Hall effects, Kelvin probe and optical microscope measurement. Findings: We found the insulating or n-type as- grown Mg-doped GaN (Mg:GaN) was converted to p-type GaN (p-GaN) under a proper laser irradiation condition only at the specific local area of the laser irradiation. The lateral resolution for transition from the Mg:GaN to p-type was about 1 µm. The surface has no damage under the irradiation.   Conclusion and Significance: A new technique has been established. This has achieved local activation of Mg:GaN to p-type GaN using the laser irradiation co-operated with in-situ observations of the surface during the laser processing. Using this method, local activation of carriers with the lateral resolution of about 1 µm is possible, thus establishing the potential for fabricating local p-GaN carrier blocking layer and vertical high-power devices without using any other fabrication techniques such as crystal regrowth.
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Figure 1. Experimental setup and sample to be converted locally from n type to p-type GaN. 
The sample placed on the X–Y stage was scanned using a controller. The PL and scattered light from the processing region of the GaN were monitored in-situ to feed the actual irradiation conditions back to the laser. The inset shows a schematic view of a vertical FET with a p-GaN carrier-blocking layer which is locally converted from n-GaN by our method.   
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