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The study of SiC MOSFET short circuit withstanding time extension
—-Part 1 : characterization
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Fig.1 Double-pulse test setup with SiC MOSFET IMA120RO30MIH
and digital gate driver 1C 1ED3890MC12M
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Fig.2 Simplified schematic diagram of the double-pulse test

setup
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Fig.3 Destructive testing to measure tgat Ve of 400 V under
different Ves: (a)10 V, (b)12V, (c)15V, and (d)18 V
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Fig.4 Destructive testing to measure tgat Ve of 600 V and Vs
of 18V
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Fig.5 Destructive testing to measure tgat Ve of 800 V under
different Vis: (a)10 V, (b)12'V, (c)15V, 2t (d)18 V
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Fig.8 Measured short-circuit withstanding energy Esx at Vix of
800 V with different gate voltages Vis: (a)10 V, (b)12 'V,
(c)15 'V, and (d)18 V.
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Table 1 Snort-circuit withstanding time tg and short-circuit withstanding
energy Es, measured by destructive testing at different Ves, Vic and Rsn.

Short circuit Withstand time tsc (uS) at Vas(V)

Rc.on Ve 10V | 12V | 16V | 18V

229 400 vV 36.8 | 22.8 | 154 9.7
800 V 16.2 9.1 6.1 4.6

2.2 800V 9.25 6 4.4
Short circuit Withstanding Energy Esc (J) at Vas(V)
Rc.on Vbce 10V | 12V | 15V | 18V
22Q 400V 1.09 0.97 0.95 0.81
800V 1.01 0.88 0.82 0.82
2.2Q 800V - 0.89 0.84 0.82
tsc @400V (ps) tsc Vs Vgs tsc @800V (us)
40 = 20
1 = ==t atVpe =400V 1
A et . at Vpe = 800 V
\ =+ tsc at Ve = 800V, application hypothesis
30 1 \ ------- Power (tgc at Vpc =400 V) 15
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Fig.9 Effect of Vson short-circuit withstanding time at Vic-
400 V (broken line) and 800 V (solid Iine)
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Fig.10 The effect of Vic on short-circuit withstanding time at
Ves=18 V
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