
HAL Id: hal-04855745
https://hal.science/hal-04855745v1

Submitted on 25 Dec 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Impact of Substrate Quality on Vertical GaN-on-GaN
Schottky and PiN Devices

M Dagher, Camille Sonneville, Dominique Planson, V Maurya, J Buckley, M
Charles, H Rammouz, N Rochat, E Frayssinet, Y Cordier, et al.

To cite this version:
M Dagher, Camille Sonneville, Dominique Planson, V Maurya, J Buckley, et al.. Impact of Substrate
Quality on Vertical GaN-on-GaN Schottky and PiN Devices. e-MRS Fall Meeting, Sep 2024, Varsovie
(Warsaw), Poland. �hal-04855745�

https://hal.science/hal-04855745v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Impact of Substrate Quality on Vertical GaN-on-GaN Schottky and PiN Devices  
 

M. Dagher1, C. Sonneville2, D. Planson2, V. Maurya3, J. Buckley3, M. Charles3, H. Rammouz3, N. Rochat3,  
E. Frayssinet4, Y. Cordier4, F. Bartoli4, G. Brémond1 and J.M. Bluet1 

 
1INSA Lyon, Ecole Centrale de Lyon, CNRS, Université Claude Bernard Lyon 1, CPE Lyon, 

INL, UMR5270, 69621, Villeurbanne, France 
2INSA Lyon, Université Claude Bernard Lyon 1, Ecole Centrale Lyon, CNRS, Ampère, 69621, Villeurbanne, France 

3CEA-Leti, Univ. Grenoble Alpes, F-38000 Grenoble, France 
4Université Côte d’Azur, CNRS, CRHEA, F-06560 Valbonne, France 

 
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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