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Load resistance switching measurement

fig-1 & fig-2lCRET 2 A F Vv Z RO AN E M & K5OI,
B 2788,
Fig-1 and 2 indicate the fundamental measurement circuit and the

waveform for each units voltage and current, during the R-load swithing.
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1-1. MOS-FETZ A vF U IRBDES
Definition of MOS-FET switching time

1) td(on) : & — ¥ * v EEHERER]

td(on) : Turn on delay time
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Normally, in order to make the on resistance of MOS-FET smaller,
the area of gate electrode will become bigger. Accordingly, the input
capacitance Ciss will also become bigger. As understood from the
waveform, td(on) is the time required to reach the gate threshold value

Vth. However, it will vary largely according to gate resistance Rg.

12

2) tr: 3B EA DR
tr . Rise time
11 L 2 DI KARIED 10% 5> 5 90% & TR 5 DI F4 B e
HIIEEDSAIR90%4 510% T, BEIRDHEEIXL10%2> 590%TH 5.
Rise time is defined as the time required for the output pulse to
reach from 10% to 90% of the maximum width. In case of output voltage,
it will be from 90% to 10%, and in case of current, it will be 10% to 90%.
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td(off) : Turn off delay time
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It is the time required from the 90% of input (VG) waveform till the
current waveform is fallen to 90%. Or, with the time required for the
output waveform to rise to 10%, the time necessary to drop the input
driving voltage. As it influences the input VG voltage, input resistance
Rg, input capacitance Ciss, it is necessary to perform the
measurements such that input VG voltage will not be rised more than

necessary.
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Fall time
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The time required for the output pulse to fall from 90% to 10% of the
maximum width. In case pf output voltage, it is from 10% to 90% and in
case of current, 90% to 10%.
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2. FEEEIAAYFT
Inductive Load Switching

fig-5 & fig-6IC LA Z 4w F ¥ 7 HED & EBO FAHE [l j#s & I
B 2788,
Fig-5 and 6 indicate the fundamental measurement circuit, voltage
and current waveform during the Inductive load switching.
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As Power MOS-FET is considered as a majority carrier device,
unlike the bipolar transistor which has the accumulation of minority
carrier, the delay time does not exist, and has a faster switching
characteristics. Again, the definition of IGBT switching time is same
as MOS-FET's. However, characteristics of the turn-on time changing
greatly according to the gate resistance, is same as MOS-FET. Turn-
off indicates the typical operation of IGBT, which is called as tail
current.
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