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Introduction

% The temperature of the IGBT varies significantly
during repeated switching, which can affect its
electrical characteristics and lead to failure or fatigue
effects.

% It is necessary to study its electrical characteristics
under working conditions across the entire tempera-
ture range. The junction temperature can be
indirectly obtained using the temperature sensitive
parameter (TSP) method.

% In this paper, we propose an automatic testing
platform to provide data on various electrical
characteristics and status parameters of the IGBT
across the entire temperature range.

The Establishment of Automated Testing

Platform
% The gate driver used in the test experiment is a

totem pole driver composed of two MOS devices.

% The double-pulse test is performed on the inductive
load IGBT half-bridge circuit.

% Utilize Python to develop a host computer that inter-
acts with the FPGA. After setting the temperature to
the temperature control platform, the FPGA applies

the double-pulse signal to the IGBT gate driver
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Fig. 1. Automated testing platform.
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Fig. 2. Dual Pulse Testing Flowchart.

Experimental Waveform
% dl./dt with increasing temperature.
% dU/dt decreases as the temperature increases.
% the switching time significantly increased
% the switching loss significantly increased
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Fig. 3. Collector current waveform at

25°C~75°C when IGBT is turned on.
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Fig. 4. The turn-on waveform of the
Uce (V) IGBT at 25<C and 75 C.
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Fig. 5. The collector-emitter voltage waveform

during IGBT turn-off from 25C to 75C.
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Fig. 6. The turn-off waveform of the IGBT at
25C and 75<C.
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Theoretical Analysis # With increasing temperature, both recombination
% The intrinsic carrier concentration increases with in-  life-time and generation lifetime increase, indicating
creasing temperature. an increase in carrier lifetime.
% The mobility decreases with temperature following a 1000000 —
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Fig. 7. Electron mobility in silicon as a function energy band gap.

of doping and temperature. _
Experimental Environment and Double-pulse Testing Standards

Y o O : . % di/dt represents the slope of the load current from 50% to
""""""""" B F—_ 90% during |- turn-on and from 90% to 50% during I turn-off.
% du/dt represents the slope of U from 90% to 50% during U

turn-on and from 50% to 90% during U, turn-oft.

# t,, refers to the time taken from the gate voltage to reach the
threshold voltage to for I. to rise to 90% of the load value
during IGBT turn-on.

# t_ i represents the time taken from the voltage to rise to 10%
to the current to decrease to 10% during IGBT turn-off.
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Fig. 9. The photograph of test platform.
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Fig. 10. The curve depicting the variation of dynamic electrical % Email: hit_suntianlin@163.com
characteristics of the IGBT over the entire temperature range.



