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In recent years, vertical GaN-on-GaN devices have emerged as potential substitutes for conventional lateral
power devices like GaN-on-Si, GaN-on-Sapphire and SiC devices. This promise is due to the vertical structure
that offers a pathway to higher breakdown voltages and lower on-resistance allowing to fully benefit of the
superior properties of GaN such as wide bandgap, high electron mobility, high critical field breakdown.
Despite this potential, these devices face some challenges in terms of material quality, mainly structural
defects which affects their electrical performance reliability, and overall efficiency.

This study investigates the effects of substrate quality on the characteristics of vertical GaN-on-GaN Schottky
and PiN diodes, focusing on defects and its impact on device performance, using samples from two different
manufacturers.

We studied vertical GaN Schottky and PiN structures grown on GaN substrates from two different providers
(substrate “A” and substrate “B”’). Cathodoluminescence (CL) and micro-Raman spectroscopy were realized
in order to assess the existence of dislocation clusters, and stress and doping inhomogeneity. Our results
indicate that samples grown on substrate "A" exhibited more clusters, greater inhomogeneity in stress and
doping distribution, in comparison to those grown on substrate "B". These structural imperfections, revealed
through 2D Raman mapping and CL, suggest that substrate "A" has a higher defect density. These defects
may act as leakage pathways which will affect the device’s efficiency and reliability. The electrical
characterization via Deep Level Transient Spectroscopy (DLTS), I-V and Breakdown Voltage (BV)
measurements will further elucidate the origins of these defects in both samples in respect with growth or
technological process source and their impact on device performance.

In conclusion, the substrate quality of GaN-on-GaN devices is crucial in determining their performance. This
research underscores the need for high-quality GaN substrates to fully leverage the material's superior
properties for advanced electronic applications. Future work will focus on completing the electrical
characterizations and exploring the relationship between physical characterization and device performance
across different manufacturers.
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