
1.	 INTRODUCTIONusing 4-in Si wafers, we have been investigating the crys-tal growth technology. In this paper, experimental results of GaN epitaxial layer growth on a 4-in Si wafer for high-breakdown voltage devices will be presented.
Fabrication of relatively large-area devices is needed to 



ers caused possibly by nitrogen vacancies, which result-
ed in the degradation in breakdown voltage. Accordingly 
we tried to compensate for the nitrogen vacancies by pro-



breakdown voltage for various layer thicknesses, showing 
that the maximum breakdown voltage improves virtually 
in a linear relationship as the total thickness of epitaxial 
layers increases. Thus it was decided to proceed to 
device fabrication and characteristics evaluation based on 



Figure 13 plots the gate-drain breakdown voltage with 
respect to Lgd, of devices with different epitaxial layer 
thicknesses. Whereas the breakdown voltage shows a 
tendency to saturate at about 1,100 V in the case of epi-
taxial layer thickness of 3.5 µm, in the case of the 5.2-µm 
thickness, the voltage tends to saturate above Lgd = 
15 µm reaching 1,500 V or higher. And, in both cases, it is 
seen that the relationship is close to a linear line of 

tics of the devices. Figure 10 (a) shows the results for the 
device on sapphire substrate and Figure 10 (b) on Si sub-





In the case of 5.2 µm, it remained at about 1.6 times up to 




