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Abstract: Silicon carbide (SiC) MOSFETs are widely used in high-voltage, high-frequency and high-power-density
applications for new energy electric vehicles owing to their superior material properties. During the process of double-
sided cooling, the effect of chip layout spacing on heat dissipation and chip temperature uniformity was usually ignored,
and the effect of chip temperature uniformity on the parallel current uniformity of multiple chips was not taken into
account. A double-sided cooling package structure was designed, the effect on chip temperature uniformity due to chip
layout spacing was analyzed, and the influences of different junction temperatures and different chip layouts on parasitic
parameters and switching characteristics were also discussed. Aimed at different chip layout spacings and different
cooling conditions, the effectiveness of the proposed method was verified through a large number of simulations and the
response face analysis and comparison, providing technical method guidance and quantitative analysis for the influences
of SiC power module packaging on chip temperature uniformity and switching characteristics.
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Fig. 1 Structure of double-sided cooling layout
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full-bridge power module inverter brick
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Tab. 1 Material properties for thermal

resistance calculation
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PR Ag 10.53 210 232 0.025
Vs SiC 3.21 370 800  0.150
AMB_ F% SN,  3.20 80 700 0.320
AMB_%{d Copper  8.90 386 385 0.800
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Tab. 2 Boundary conditions for CFD analysis of

heat dissipation
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Tab. 3 Initial value and range of chip layout spacing
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16 75 30 40.0 6 12.5 1.913 00
17 75 20 22.5 10 20.0 1.619 00
18 75 20 40.0 6 20.0 1.782 60
19 75 20 22.5 2 20.0 2.068 40
20 75 10 22.5 2 12.5 2.253 60
21 25 20 22.5 6 5.0 1.973 00
22 125 20 40.0 6 12.5 1.881 12
23 25 10 22.5 6 12.5 1.839 00
24 75 10 22.5 6 5.0 2.076 00
25 25 20 22.5 2 12.5 2.205 65
26 25 20 22.5 6 20.0 1.701 30
27 75 30 22.5 6 20.0 1.798 00
28 25 20 22.5 10 12.5 1.657 64
29 25 30 22.5 6 12.5 1.857 47
30 75 10 22.5 6 20.0 1.787 84
31 75 10 40.0 6 12.5 1.864 65
32 75 30 22.5 6 5.0 2.094 00
33 125 20 22.5 6 5.0 2.187 05
34 75 10 5.0 6 12.5 1.919 30
35 125 20 5.0 6 12.5 2.006 32
36 75 10 22.5 10 12.5 1.722 70
37 75 30 5.0 6 12.5 1.939 46
38 75 20 5.0 6 20.0 1.807 25
39 125 30 22.5 6 12.5 1.958 00
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Fig. 14 Effect of junction temperature and parasitic inductance coupling on di/d¢
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