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Motivation and Objectives
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Influence on Switching Waveforms Influence on Circuit Stability

How does current collapse influence switching behaviour? ⇒ Theoretical analysis on switching waveforms and circuit stability – Experimental evaluation on modified DPT bench
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• simplified model (no Ld/g/s): −
dVds
dt = Ich−I0

Cds+Cdg+Cj

• at Miller plateau, if any (constant Cgs/ds/dg):
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←− from circuit

= gm(Vgs − Vth) ←− transfer characteristic
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at turn-on: ∂f
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> 0 and ∂f
∂Vth

< 0
⇒ expected impact on switching speed
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• trapping effect influences turn-on switching
waveforms

• possible impact on EMC and switching losses
• similar turn-off waveforms but current collapse

impacts immunity to gate instability
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• conventional DPT can be misleading for losses estimation,
reliability assessment, or comparison with simulations due
to pre-bias trapping that might not reflect actual use

• modified DPT allows experimental evaluation of
current-collapse influence
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measurements confirm current
collapse influence on switching
waveforms and circuit stability

with additional Cext
gs = 560 pF 25 % increase

with Ld/g/s and nonlinear capacitances:
trapping effect on turn-on losses:

di/dt, dv/dt and losses impact at turn-on. Seems no effect at turn-off, but. . .

simulation: new Rg and Ld/g/s values

impact on immunity margin to instability
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modified DPT setup:
allows zero bias before test

current
collapse
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validation of theoretical analysis (simulation):


