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Residual stress of different substrate site on in COB packages

SUN Zhi — guo, HUANG Wei - dong, JIANG Yu —qi, LUO Le
(Shanghai Institute of Microsystem and Information Technology, Chinese Academy of Sciences,

Shanghai 200050, China)

Abstract: Silicon piezoresistive sensor was applied here to in — situ record the curing stress profile ,
the distributions of the residual stress and the stress evolution profile during thermal treatment. It is
found that when the chip is attached at the center or near one edge of the base board, the residual
stress is relatively low; when the chip is attached near a corner of the base board, the residua stress
is relatively high. Moreover, during the thermal treatments dramatic shocks and stress peaks are
recorded when the chip is attached near the corner of the base board.
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Fig. 1 (111) silicon wafer geometry
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Fig. 2 Silicon piezoresistive test chip
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Fig. 3 Schematic drawing of the chip on the substrate
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Fig. 4 Distribution map of residual stress on surfaces of chips attached at different sites
inside which Figures a&b are at site 1, Figures c&d are at site 2 and Figures e&f are at site 3
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Table 1 Statistics of the distributions of the residual stress
lo = o1l /MPa 012/ MPa
Site Average +SD* Maximum Average +SD Maximum
1 12.0 5.53 25.8 15.2 8.48 25.6
2 10. 4 6.41 18.4 9.1 8.57 21.2
3 32.6 35.2 81.8 12. 1 13. 1 33.9
* SD = Standard Deviation
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Fig. 5 Curves of chip surface E stress (attached at different sites) vs.
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