Z|

2023.7.4~6

is

oe Aee R E IGBTY ¥4 574 54
dAF, A&, AA
3= A ek

Parallel Operation Characteristics of IGBTs with Different Specifications

Jeong-Woo Lim, Young-su Jeong, Se-Kyo Chung
Gyengsang National University

ABSTRACT

This paper deals with the method of reducing the
swtiching loss using the parallel connection of heterogeneous
IGBTs with different specifications. The switching method to
reduce the switching loss of the IGBT is proposed and the
loss analysis i1s presented. The simulation results for the
actual IGBTs are provided to show the validity of the
proposed method.
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Fig. 1 Test circuit configuration
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Table 1 Applied IGBT main parameters
= Q Qs

Part No. |KZ75NB5ELS | |KZ75NB5EHS

Collector-emitter voltage Vee ax 650 V 650 V

DC collector current, limited lgys | 100 A 90 A

Col lector-emitter saturation Ve satmax | 1.35 V 21V

Input capacitance Cies 12,100 pF 4300 pF

Output capacitance Coes 150 pF 130 pF

Turn-on delay time.td(on) 120 ns 26 ns

Rise time (tr) 23 ns 11 ns

Turn-off delay time.td(off) 275 ns 347 ns

Fall time (tr) 50 ns 15 ns

Turn-on energy (Eon) 1.57 mJ 0.68 mJ

Turn-of f energy (Eoff) 3.20 mJ 0.43 mJ

Total swiching energy (Ets) 4.77 mJ 111 md
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Fig. 2 IGBT switching method and waveform
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Fig. 3 Simulation waveform at turn-on
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Fig. 4 Simulation waveform at turn-off
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Fig. 5 Switching loss at load condition
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