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Abstract: In order to increase the rating current level of device, high power IGBT is often composed of multiple chips and subelements
in parallel, and in this case, how to effectively control the current sharing within device is very important. It analysed the important influence
of stray inductance on IGBTs internal current sharing by experimental research, deduced and analyzed theoretically the influence of chip
parameters on static current sharing, and verified the influence of chip parameters on dynamic current sharing by experiment and simulation.
The results showed that the influence of the asymmetry of the parasitic parameters on current sharing is greater than that of chip parameters,

and the influence of both on turning-on current sharing is greater than that of the turning-off.
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Fig.1 Current imbalance schematic diagram of IGBTs
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Tab.1l Factors affecting IGBTS current sharing
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Fig.2 3300V/1500A IGBT module
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Fig. 3 Schematic diagram of busbar to connect IGBTSs collector
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Tab.2 Stray inductance values of busbars
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Fig.4 Test principle diagram for IGBT current sharing

i 34 IGBT 43l #m sl #s /4, C1, C2, C3 4
SR RGBT N 09 1IGBT 806, S5& 3 stk
HeE Bz Im . R4 1GBT B ml s AT AN [ 1 2 A FRLUER
DU Xof 38 28— A BHE A L DAL TR BT 2R TR, 5 M 1R 52
B4EFAUNE 5 K 3 iR,

=300
22 23.5 25 26.5 28

tus
(b) Jrid
B 5 RFAREHE AR TS
Fig.5 Current sharing test waveforms of
asymmetric busbar
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Tab.3 Experimental results of asymmetric busbar
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Tab.4 Turn-on losses of subelements
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Fig.6 Output curves of IGBTs
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Tab.5 Static current sharing results
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Tab.6 Parameters of samples
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Tab.7 Current sharing experimental results
of different chip parameters
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Fig.7 Current sharing test waveforms for different chips
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Tab.8 Chip parameters
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Fig.8 Current sharing simulation waveforms for different chips
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Tab.9 Current sharing simulation results
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Fig.9 Parameter distribution of IGBT chips
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