
Measurement and Analysis of SiC-MOSFET 
threshold voltage shift

13/06/2015

18 DUT (2 x9)

Packaged devices

TO247

Ixys Isoplus i4

Homogenous temperature

on the hotplate

High Temperature Gate Bias

Static bias between gate and source

Maximum operating temperature

1000 h

High temperature Gate Switching

Gate switching conditions

Frequency and dutycycle

High operating temperature

SuperGrid Institute, 130 rue Léon Blum, 69100 Villeurbanne - FRANCE 1

Abstract

Experimental set-up Gate oxyde reliability tests

VTH relaxation HTGS results 1 HTGS results 2

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 mΩ are detailed, which will be useful for the next generation of SiC MOSFET.
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VTH drift during ageing ~170 mV Duty cycle impact on VTH shift and 
dispersion

6.1 % for α = 0.2, 6.4 % for α = 0.5, 
and 7.2% for α = 0.8
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