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Optimum Design of In-Vehicle Camera Stack-Type SiP by Simulation
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Abstract

The demand for miniaturization and added functions for in-vehicle cameras continues to grow rapidly. In response, we have developed
a stack-type SiP (System in Package) for in-vehicle cameras. Although stack-type SiP is advantageous for reducing the mounting area,
the thermal stress to the solder joint part is increased. A large period of time is required to forecast and to evaluate problem areas when
evaluating it according to past reliability examination results, and it is necessary to visualize by simulating the problems of the solder joint
part to improve the design completeness before manufacturing it for trial purposes. This time, as a business unit, we were able to develop
an in-vehicle camera with the component-mounting area for digital input/output reduced by 20 % by optimizing the stack-type SiP structure
using the new simulation tool AWS (ANSYS Workbench Simulation).
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Fig. 1 In-vehicle camera usage
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Fig. 2 In-vehicle camera structure
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Fig. 3 Stack type SiP structure
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Fig. 4 Area comparison between flat putting and stack type SiP mounting
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Fig. 5 Simulation model
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Fig. 6 Mises Stress (200 time thermal deformation)
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Table 1 Simulation parameter
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LTCC : Low Temperature Co-fired Ceramics
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Fig. 7 Typical factor effect chart
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Table 2 Final specification

oooooo 0.65 mm
ooooo 0.12 mm
AFEO OO 45% 47 mm
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Fig. 8 Crack position of TEG and stress distribution of simulation
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Fig. 9 Solder cutting section of TEG and solder of simulation
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Fig. 10 MCM substrate module developed this time
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Fig. 11 In-vehicle camera developed this time
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