For Diameter U42 (Sensitivity = 0.25)
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Figure 4: ANOVA shows no difference between BGA voiding diameter measurement for a BGA with sensitivity setting of 0.25.



For Diameter U42 (Sensitivity = 0.45)

One-way ANOVA: D45-1, D45-2, D45-3, D45-4, D45-5, D45-6, D457, D45-8, D45-9
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Figure 5: ANOVA shows difference between BGA voiding diameter measurement for a BGA with sensitivity setting of 0.45.
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Figure 6: Mean of void diameter versus algorithm sensitivity setting.



Ho: Are all the average voiding diameters the same
Ha: Are all the average voiding diameters different
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Figure 7: ANOVA for mean of void diameter.
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Figure 8: ANOVA for standard deviation of void diameter.




Ho: Are all the average voiding percentage the same
E Ha: Are all the average voiding percentage different
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Figure 9: ANOVA for mean of void area percentage.




Ho: Are all the average standard deviations for percentage the same
z Ha: Are all the average standard deviations for percentage different
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Figure 10: ANOVA for standard deviation of void area percentage.




Figure 11: The image of the BGA without voiding (camera frame grabber setting of 5
using v. 8.1).
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Figure 12: Non-optimized bottom reflow profile. (Peak temperature 210°C; time above 183°C is 64 sec.;

soak time between 130° and 160°C is 65 sec.)
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Figure 13: Optimized bottom reflow profile: (Peak temperature 209°C. Time above 183°C is 75-85 sec.
Soak time between 130° and 160°C is 110 to 120 sec.)
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Figure 14: 5DX and 2DX measurements for the same real defect pins (void area > 20% of
ball area).



