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Table 1 Temperature comparison between simulative

and infrared camera test results
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Study on electro-thermal stress of press pack IGBT devices with
different package forms
LI Hui',LONG Haiyang',YAO Ran',WANG Xiao',ZHONG Yi',LI Jinyuan’
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University, Chongqing 400044, China;
2. State Key Laboratory of Advanced Transmission Technology,Global Energy Interconnection
Research Institute Co.,Ltd.,Beijing 102209, China)

Abstract: The electro-thermal stress of silver sintered and fully pressure packaged press pack IGBT has
been analyzed based on the multi-physical field modeling. Firstly, the mechanical-thermal-electrical multi-
coupling field finite element model of a 3.3 kV/50 A press pack IGBT device is established based on the
actual structure and material properties of silver sintered and fully pressure packaged press pack IGBT.
Secondly, the electro-thermal performance of two types packaged press pack IGBT devices under rated con-
dition is studied and the rationality of the established model is verified by the experimental platform.
Then, the electro-thermal stress of the multichip 3.3 kV/1 500 A press pack IGBT module is analyzed, and
the electro-thermal stress difference reason of different packaged press pack IGBT devices is explored. Finally,
the variation of electro-thermal stress characteristics inside the two types package press pack IGBT with
the variation of clamping pressure and conduction current is compared. The results show that the silver
sintered package improves the heat dissipation capability of press pack IGBT device while reducing the
junction temperature and the conduction voltage droop. However, the silver sintered package also increases
the mechanical stress on the surface of IGBT chip,and the effect of increased stress on the fatigue failure
of IGBT device needs to be verified by experiments.

Key words: press pack IGBT;fully pressure package;silver sintered package;multi-physical field modeling;

electro-thermal stress analysis
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Table A2 Dimension of each component in press

pack IGBT
it K< /(mm>mm) % /mm
£ HIAR A 2 ?=32 7.8
EHHEE 1414 1.8
Hpes 2 1414 0.05
TE A 1414 0.6
RS 9.5>9.5 1.2
R )T 9.559.5 0.2
JEZ A 9.559.5 8
R Z ®=32 8
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Table A3 Thermal parameters of material in each layer

SR PR 2%/ R/ T HE#EE/
e
W-(mK) 1 (K (smh [I4¢kg K)™]
Cu 400 17X10° 5.998e7 385
Mo 138 4.8x10° 1.897 250
Nano-Ag 240 19.5X10° 61.666 233
Si 130 2.6X10° 180 700
Ag 429 18.9X10° 61.6e6 235
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Table A4 Mechanical parameters of material in each layer

24 Bl
R IR /s 9.81
WA/ (Jmol™) 47 442
TEAARS LRI (H/ MPa 67.389
AL H/ MP 15 800
AR A 2%/ MPa 2.768
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INVAE SR 11
TEAL U 1

Zp sy %/ (kgm®) IR H 5 /GPa WAkl (1)
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Mo 10200 312 0.31
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Ag 10500 83 0.37
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