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Natural Radiation Immunity 
Tackling SEE and TID in COTS emerging Technologies 
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MASSIVE INTRODUCTION of Commercially Off-The Shelf (COTS) components DENSIFICATION (weight/volume -effectiveness) of DIGITAL and POWER
electronics functions (e.g. Mechatronics)!

Safe Operating Area (SOA): It is essential for the Space, Aeronautics and Automotive industries to characterize the radiation robustness of these new
Commercial Off-The-Shelf (COTS) components in the operational and environmental conditions of their applications.

The present activities aim to.

 Industrial Qualification : Electrical behaviour of normally-off GaN power transistors under various radiation sources (heavy ion, neutron, proton, Co60,…)
test campaign was carried out to assess the sensitivity to cumulative dose effects (TID), determine the safe operating area (SOA) and analysis the
mechanism of Single Event Effects (SEE) in these devices.

 Applied Research : We investigated the possibility of using two complementary test techniques (Xray, Laser) to evaluate the sensitivity of commercial
HEMT GaN devices to single event effects.

Basic Research Activities
GOAL: Evaluation of SOA for Emerging WBG Technologies GOAL: Development of Innonative Methodologies
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Atmospheric particle flux 

Origin and type of particles in space 

Industrial Ecosystem Public Ecosystem

Heavy Ion SOA:
EPC & GaN Systems & Panasonic
 > 50% of maximum rating.

LMG3410 <5% (Not suitable for space applications)
TRANSPHORM < 15% % (Not suitable for space applications)

NEUTRON SOA:
Overall positive results (could be suitable for aeronautic
and automotive applications including Cascode
components

From emerging 
COTS components

reverse engineering
analysis (1st level)
to select the beam characteristics 
(LET, range, ...) 

sample preparation (openings, bonding, ...)
in the case of heavy ions, the beam cannot  penetrate 
the metal and the packaging 

design and 
development of the 
test bench 

beam

UCL vacuum chamber

radiative beam test 

SEE characterization and determination of the SOA

Applied Research Activities
GOAL: Correlate, Analyze and Understand the results

 M. Zerarka et. al, Microelectron. Reliab., vol. 88–90, pp. 984–991, Sep. 2018. M. Zerarka, et. al, IEEE Trans. Nucl. Sci. 64 (8) (2017) 2242–2249. / M. Zerarka, et. al , Proc. Eur. Conf. Radiat. its Eff. Components Syst. RADECS, vol. 2020-Septe
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Understand failure mechanisms 
and correlate experimental, 

modeling and failure analysis 
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Bridging Emerging Technologies to Harsh Environment Operation !

From emerging
COTS components

Reverse engineering 
analysis (1st level) to select 
the beam characteristics (LET, 

range…) 

Sample preparation (openings, 
bonding…) in the case of heavy ions, the beam 

cannot penetrate the metal and the packaging
Design and 

development of the 
test bench

Radiative beam test

SEE characterization and determination of the SOA Understand failure mechanisms and correlate 
experimental, modeling and failure analysis

Failure analysis

Mapping of the peak-to-peak 
amplitude of short transients

Experimental setup

Reverse engineering analysis 
& sample preparation

Modeling the charge 
distribution in a GaN HEMT
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