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Current Balancing Design of Paralleled-IGBT in Power Assembly
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Abstract: It introduced several different types of IGBT paralleling and mainly analyzed influence factors and forming mechanism of
current unbalancing in direct IGBT paralleling. From the practical engineering point of view, corresponding design key points were raised
on several aspects such as device electrical parameters, junction temperature, gate driver and mechanical structure etc., and they were
verified by simulation, double-pulse test and power cycling test. The results show that the power assembly with this design has good current

balancing effect.
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Fig.1 Schematic diagram of static and dynamic current-
unbalancing
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Fig.2 IGBT output characteristics curves
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Fig.3 IGBT switching on and switching off with
different junction temperature
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Fig.4 Heat dissipation of heat-sink
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Tab.1 IGBT characteristics variation with
junction temperature
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Fig.6 Simulation circuits with common gate resister or
separated gate resister

=10 +

-15
18933 20 22 24 26 28
tlus

(a) IGBT MM ¥ /& T 18 7% 5



22 ﬁﬁ%i%t{?ﬂ

2017 455 1 4

oF

— e i i — —
120 121 122 123 124 125 126
tlus

(b) IGBT ##2 . /& % Wi 3 7%
B 7 AR FLS Rk AR & fL e IGBT
AR AT kY
Fig.7 Waveforms of IGBT gate voltage with common gate
resister or separated gate resisters
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Fig.8 AC copper bus bar 1 and AC copper bus bar 2
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Fig.9 AC copper bus bar 3 and AC copper bus bar 4
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Fig.10 Simplified simulation model for AC copper bus bar
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Fig.11 Double-pulse test waveforms of AC copper bus bar before
and after improvement design
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Fig.12 Model of single-phase IGBT assembly
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