10

fiﬁﬁﬁ%%ﬁ'TECHiNK:ALthWDRBAATKDN

L& 78IE ~ Inductive Load Test
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What is Inductive Load Test ?
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When switching operation is performed to
the inductive load, during the turn off of the
devices, it receives the excess spike voltage
due to excessive inductance. The stress to
the device, due to both the voltage and
current during this phenomenon, will be
significantly large for the devices whose
switching speed (rising gradient dv/dt) is
larger. The device will be destroyed due to
the inductive load(L-load) switching.
Further, due to the secondary breakdown as
a result of the energy (E=1/2LI% to the
inductance, the devices which cannot
withstand with the certain amount of energy,
causes the device breakdown due to energy
failure, during the testing.

The first objective of inductive load
testing(I-Load), is the switching breakdown
testing during the rising gradient of
switching before. The second objective is
the energy breakdown testing later. The
CATS Inductive Load Tester adapts the
principle of changing the rising gradient due
to the gate voltage and gate resistance (Rg).
It is also possible to measure the amount of
switching breakdown and
breakdown.
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Calculation of Stress Energy
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If the energy applied to the coil is
considered as E,
E=1/2LI"
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If the coil of 1mH and the current of 10A
is applied to the device,
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With the setting of VcL (forcing voltage)
of the fundamental measurement circuit, the
energy applied to the devices may be
changed by a small amount.
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Influence of Switching Speed
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By hastening the gate drive, and by
lowering the Rg, the switching speed also will
be become faster, the rising dv/dt of spike
voltage Vsus also increases. Even if the total
energy applied to the devices remains same,
when the EP, EP' of instantaneous maximum
energy is compared, it can be understood that
by making the Rg smaller and the dv/dt of
spike voltage Vsus (sustaining voltage) also
becomes bigger along with the big change in
instantaneous maximum energy (fig-5).
Further, by compiling the energy at a shorter
period, if the switching speed is increased at a
smaller Rg, there can be a disadvantage due
to temperature resulting in the bigger

damage to the devices.
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Regarding the Inductance Coil
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Idea condition of the Coil
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The ideal condition of the coil is

1) DC Impedance : 0

2) Stray capacitance : 0

3) Qo

4) Smallin size

The DC resistance, interwinding capacity

can not be made to Zero.
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Type of coil and characteristics
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The iron-core coil has a current capacity
of more than the coil, and compared to air-
core, the DC impedance is lower and it is
possible to have a big inductance (L) value.
But, the frequency characteristics is low and
during cut-off, it is said to be unsuitable for
controlling dv/dt.
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The air-core coil, compared to iron-core

coil, DC impedance is larger. In case of high
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current measurements, the resistance value
must be considered. But, during cut-off, the

rising of dv/dt is much better.
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Influence of DC Resistance, interwinding

capacity over the avalanche measurement
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Irrespective of coil, the coil energy of the
resistance portion within the circuit, in the
form of "Loss=I’R", will not be applied to the
devices 100%.

[BRESEICDVT] /Regarding the
interwinding capacity
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Next, the waveform, where the interwinding

capacity is bigger is determined.
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The fall in the current of (a) when the
switching speed of devices(Vsus, dv/dt is
bigger) is faster, and when the isolation
voltage is higher, is easy to be expressed.
Again, with the coil where the current is
easy to be fallen, the coil/devices switching
speed and the isolation voltage of element is
mutually related, such that the dv/dt of Vsus
will not rise.

Actually, (b) is the rebound of (a)'s fall,
and in fact, ID (drain current) which should
not have been exceeded Ip (peak current),
exceeds the value of Ip distinctly. Even
when the absolute maximum level of I is
reached, it is evident that instantaneously
the maximum power has been applied,
resulting in the failure of the devices.

Regarding the tail of voltage, current of
(c) and (d), specially there is no reason for
the failure, after the Vsus pulse the ringing
becomes soft.

The coil is passive component as per the
above, and accordingly it is necessary to
evaluate it based on the inductance value,
DC resistance, frequency characteristics, Q

etc.



