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Abstract

Gate-oxide technology weakness is a main reliability issue of Silicon Carbide MOSFET transistors. The threshold voltage
shift is a critical phenomenon that addresses the reliability of industrial power applications. It is important to have a
better understanding of the phenomena implied in the gate threshold voltage shift. In this context, HTGB test is
proposed and the resulting gate oxide stress is studied and discussed in this paper. Complementary testing was
performed with HTGS test and gate oxide characterizations, such as the charge pumping technique. The results obtained

are used to add insight to the current discussion of SiC MOSFET robustness. Measurement protocols implementation on
1.7 kV 45 mQ are detailed, which will be useful for the next generation of SiC MOSFET.
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Gate oxyde analysis

-=» HTGB and HTGS scenarii both show

=» C-V measurement 75107 e :
Vi shift : positive shift

7.0x107°

2 Positive shift: e- injection from the n

region under the gate C 6.5%107 > Investigation completed with C-
> Consistent with V-, positive shift g 6.0x10°° V and three terminal charge
during ageing § 5.5%10°° pumping measurements.

@)
-» Charge pumping measurement g 50107 > Injection of e- from n source

®
O 4.5x107°

2 Three terminal configuration region into the oxide

2 Pumped current is not increasing but

4.0x107°

9 =» Enhanced measurement protocols
3.5x10"

shifting towards positive value 8 6 -4 -2 0 2 4 > Getting rid of the V,, relaxation
> Trapping of negative charge confirmed Vas (V) : phenomena
2 Remaining shift is definitive
: =» Perspectives
B > TCAD modelisation of the
< < trapping effect
= o =
ke < =~ ke
T.Q Acknowledgement
o -80
10152025 i iftfore giatets"ess = This work was supported by a grant overseen by the French
f (kHz) 100 , o1 9918 STE5° = National Research Agency (ANR) as part of the
—1 00_4 s » » 0 1 , 5 4 -3 -2 1 0 1 5 “Investissement d’Avenir” Program (ANE-ITE-002-01).
Vb (V) Vo (V)

SuperGrid Institute, 130 rue Léon Blum, 69100 Villeurbanne - FRANCE 13/06/2015 1


mailto:quentin.MOLIN@supergrid-institute.com
file:///C:/Users/q.molin/Documents/Quentin/5-Docs/ECSCRM2018/mehdi.kanoun@edf.fr
mailto:christophe.raynaud@insa-lyon.fr
mailto:herve.morel@insa-lyon.fr



