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Progressin SIC MOSFET Reliability MOSFETSs show a larger negative shift than posiiv,
indicating higher susceptibility to hole trappingah
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SiC is a unique material in that its native oxide i experiments will include a stress that switchesvben
SiO, — an excellent insulator that is particularly usgef positive and negative gate voltage, which is a more
creating a field effect transistor. SiC MOSFETséheen realistic operating condition.
commercially available for over two years with Kog
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on) @s low as 80 @. In addition, SIC MOSFETs can 6or —=— Metal ]
operate at higher temperatures than competing BirtG 50} |—e— Plastic i
or MOSFETs. SiC MOS technology could offer major
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grid-level applications such as flexible AC transsimn = 301 |
systems (FACTS) (1)-(2). Currently the most sigrafit ~ oot i
hurdles to market penetration are reliability andtcthe
latter of which is improving rapidly as the SiC li@oclogy 10+ 1
becomes more widespread. I
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from SiC/SiQ interface quality as well as interactions V__ (V)
between devices and packaging. When operated under S
high gate electric field operation and high tempee Fig. 2: V; shifts vs. temperature for Generation 1 and 2
threshold voltage instabilities are often obserbeth in SiC MOSFETs
SiC MOSFET (3)-(4), and MOS capacitor (5)-(6)
structures. Recent measurements on second generatio Junction leakage current at elevated temperature is
commercially available SiC MOSFETs indicate =~ compared for first generation SiC MOSFETs in ptasti
significant progress on this front. and metal packaging. Both show increasing leakage

1.0 current at high blocking voltage as temperatureciases;
' oo however, the leakage current is worse for plastic
0.5F L packaging, especially above 200°C. Fig. 2 plotkdge
0.0 current vs. blocking voltage for plastic and metal
T i packaged MOSFETs at 250°C with OV on the gate.
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< 1.0l ] current for metal packaging, but has no effectpiastic
= 120V Gon 1. Plasic packaging, suggesting that there is an extrinsikadge
> -1.5} —e—+20vGen1 Metal 1 path in the plastic packaging. As noted above,réted
< 20l =20V Gen 1, Plastic ] temperature for these older generation device®%Q,
Te-Y ] =¥ -20V Gen 1, Metal so the stress temperature is well in excess ofrabed
=@— +20V Gen 2, Plastic
-2.5[| —€=-20v Gen 2, Plastic . temparatuere.
3.0 =p—-5vGen2 Plasic | = ] Recent additional experiments demonstrate that
- 120 140 160 180 200 mobiI_i'Fy instabilities arisg under certain_ gate esy
Stress Temperature () conditions. The taIk_ will discuss these_ additioredults,
as well as physical reasons behind the observed
Fig. 1: Vs shift vs. temperature for Generation 1 and 2 degradation.
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