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INTRODUCTION MEASUREMENT CONDITION

» This work focuses on a systematic _mvgstlggtlon .of Parameter Description
gate stress effects for the application in SiC Package TO-247-4L
MOSFETSs. Resistance 50-75 mQ

+ Six different vendors are tested under DC and AC Sat‘ZStr“Ct“re ;"a“aL’_Tr\j:CQ/Z =
gate stress with the application relevant condition. endor P a3 e Ve

« Usually, only Vth is evaluated with gate stress test. In AC gate stress Ves, on | Vas, off
this work the drift is evaluated in key electrical +18V / -5V

parameters as well as dynamic behavior, such as AC gate stress frequency | 1 MHz
. . 0,
Vth, on resistance (Rdson), capacitances, gate|| |-AC gate stress duty cycle | 50%

charge, and switching losses DC _gate stress Voson : +20
ge, g ’ DUT junction temperature 120°C, 150°C
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V,, Drift with DC Stress ° Vth increases Rdson Drift with AC Stress
1 exponentially on a linear
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Vy;, Drift with AC Stress . ificantly across o . .

e signi y _ + Vendor V2 exhibits highest Ry, drift:
——Vi . . .
s | —w | different technologies. with an increase of about 5 %, while
2 . . g

5 01 10 —._» * The drift is not sensitive the other vendors show only about 1-

= v totrench or planar gate 2 % increase, which indicates larger

——v  structure. Both structures V,, drift tends to have larger
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Number of switching cycles, N COUId reSUIt In elther hlgh degradatlon in Rdson'
or low drift.
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RDSON VS. VTH DRIFT CAPACITANCE
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» At low drain source voltages, the
capacitances are sensitive to stress time,
while at higher voltages, the degradation
tends to be limited.

» Vendor V6 shows the largest decrease
(about Cis 5.1 %, Cyes 6.7%, Cos 20% at Vi
=0 V), and the drift happens below 1V
region.

+ Ry, drift is linearly related to V, » The impact of gate stress with device
drift in absolute value capacitances for the application is negligible

DYNAMIC TEST CONCLULSION
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gate drivers

Qqiot remains largely unaffected for
most vendors, indicating that the
overall gate drive energy is not
severely impacted.

+ This work demonstrates the correlation between V,, drift and Ry, drift as well as
switching losses, providing a quantitative framework for designers to establish
more accurate end-of-life criteria for SiC based systems.

« The degradation is highly dependent on technology, but not sensitive to trench or

& Switching Losses vs. Vith Driftin %

e V2

?z 10 planar structure.

> s o6 » Ahigher V,, drift in absolute value tends to result in higher Ry, drift. If considering

2 . S more parameters such as capacitance, gate charge or switching performance, one

& o ey 20 30 technology may perform well in certain parameters but poorly in other parameters.
N Vth Drift % » The impact of gate stress is not limited to one parameter, such as the commonly

evaluated V,,; multiple parameters need also to be assessed to ensure a robust
system design over lifetime. This study highlights the effects of degradation and
delivers long term design insights for system employing SiC MOSFETs.

» Compared with evident V,, drift after
the gate stress, however, the
switching losses do not show
significant drift.
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