
 
 

20 kV Gallium Nitride Electromagnetic Pulse 
Arrestor for Grid Reliability 

Problem Statement Incoming Wafer Metrology

Device Processing and Characterization

Foundry Manufacturing of Medium-Voltage Vertical GaN PiN Diodes
Kilovolt Devices Cohort EDYNX

• Vertical GaN may 
offer efficiency 
improvements 
relative to SiC in the 
medium-voltage 
regime

• But manufacturing 
process including 
yield and reliability 
evaluation is 
immature

 Significant needs exist for medium-voltage (~1-100 kV) 
devices for key energy efficiency applications
• Transportation electrification (EVs, aviation, rail, marine)
• Smart grid (solid-state transformers, integration of 

renewables and storage, HVDC transmission)

HVDC thyristor 
stack

Raw optical 
profilometry data

Anticipated 1 mm2 
device yield

• Epitaxial growth done 
at Sandia by MOCVD 
and wafers delivered 
to NRL for 
characterization and 
processing

• >35 wafers delivered
• >26,000 devices 
processed to date

Foundry mask layout

Typical foundry wafer

Wafer under test

Forward and reverse IVs

Correlation of measured 
electrical parameters

Reliability testing

Failure analysis

• Most work to 
date on 1.2 kV 
devices

• 3.3 kV device 
work started
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