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Dynamic Threshold Voltage Drift of Silicon
Carbide MOSFET With Drain Stress
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and Ruijin Liao™, Senior Member, IEEE
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Abstract—Silicon carbide (SIC) MOSFETs are widely
tavored for their excellent performanee. However, reliabil-
ity concems have hindered their rapid development, with
threshold vollage drift being one of the key concemns.
Although threshold voltage drift under static and dynamic
gate siress has been widely investigaled limited atlention
has been paid to the threshold voltage drifl induced by
drain stress. In this work, & dedicated test platiorm for
SiC MOSFETs was developed, enabling independent and
decoupled application of gate and drain stresses. More-
over, the drain siress can be further decomposed inlo
tage analysis.
In sddition, TCAD simulations were used 1o investigste
the mechanisms underlying the different threshold vollage
drifts induced by various stress modes. Il was found that
drain stress has a noliceable effect on threshold vollage
drift, which cannol be neglected. Moreaver, there is a
ng effect between drain and gate siresses. These
findings aim to provide betler management and coping
siralegies for thrashold vollage drift in power elsctronic
device applications.

Index Terms—Drain stress, MOSFET, silicon carbide
(SIC), threshold voltage drift.

1. INTRODUCTION
$ SILICON-BASED power devices approach their fun-
dameatal material limats, silicon carbade (SIC) MOSFETs
for

posing significant risks 10 device reliability and lo
operational safety [4], [5],

In practical applics
* MOSFETs,
eld across the gate oxide Due 1o the peesence of
erface traps at the SIC/SIO:
capuwre or releme carriers, thereby altering the local ele
tric field and inducing threshold voliage (Vin) drift. Under
positive gate bias, nates, leading 1o
a positive shift in threshold voly ch is e
referred 10 a5 positive bias temperature instability (PETI).
Conversely, under negative gate bias, hole trapping or elec-
tron detrapping occurs, inducing a negative shift in threshold
voliage (NBTI). Both PBTI and NBTI are collecively
known as de bias wemperawre inswbility (de-BTI. With
advances in process technology and maleral e
the adverse effects of de-BTI have become increasingly

applied 10 the gate
evitably establishes an elee-

nterface. these

electron trapping don
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meering,

sis. Research las shown
that the theeshold voltage of $iC MOSFETs undergoes an

additional drift

y gate stress i3 bipol
ac hias temperature instability (ac
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