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Determination of Design Criteria Using 3D Solder Joint Configuration in SMT
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ABSTRACT To provide better understanding of a solder joint design criteria,
mathematical models have been developed to calculate the shape of the solder fillets
formed between the pad and lead. The effects of parameters such as solder volume and
pad dimensions are described with this model. In this study, a systematic way to
determine the design criteria of the SMT from the predicted 3D solder joint profile is
proposed. The solder joint profile is calculated using the available 3D FEM code which
minimizes the system energy due to the surface tension and gravity. The solder joint
profiles of gullwing-type lead such as QFP and SOP are calculated for design
parameters, and acceptable ranges are obtained. The result shows that the pad length is
the most significant factor compared with the pad width and pad area.
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Figure 1 : Simulation Model for Gullwing Type
(a) 64 QFP-1414, (b) 28 SOP-375
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Solder Volume : 0.002mm3

Solder Volume : 0.056mm3

Unit : mm
Solder Volume : 0.02mm3

Figure 2 : Result Gullwing Chip Shape

(a) Insufficient Volume, (b) Excessive Volume, (c) Acceptable Volume
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Figure 3 : Design Criteria for Solder Volume and Pad
Length In Case of Fixed Pad Width
( 64 QFP-1414 Gullwing leads )
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Figure 5 : Design Criteria for Solder Volume and Pad
Length In Case of Fixed Pad Width
( 28 SOP-375 Gullwing leads )
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Figure 4 : Design Criteria for Solder Volume and Pad
Width In Case of Fixed Pad Length
( 64 QFP-1414 Gullwing leads )
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Figure 6 : Design Criteria for Solder Volume and Pad
Width In Case of Fixed Pad Length
( 28 SOP-375 Gullwing leads )

—148-



