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Abstract

Thermal fatigue strength of the solder joints is the most critical issue for TSOP(Thin Small
Outline Package) because the leads of this package are extremely short and thermal deformation
cannot be absorbed by the deflection of the lead. And the TSOP body can be subject to early
fatigue failures in thermal cycle environments. :

This paper was discussed distribution of thermal stresses at near the joint between silicon chip
and die pad and investigated the reliability of solder joints of TSOP with 42 alloy clad lead frame
on printed circuit board through FEM and 3 different thermal cycling tests.

It has been found that the stress concentration around the encapsulated edge structure for
internal crack between the silicon chip and Cu alloy die pad. And using 42 alloy clad, the
reliability of TSOP body was improved. In case of using 42 alloy clad die pad(t=0.03mm), Cvymax is
69MPa. It is showed that 15% improvement of the strength in the TSOP body in comparison with
using Cu alloy die pad (Ovims.=81MPa).
~ In solder joint of TSOP, the maximum equivalent plastic strain and Von Mises stress concentrate
on the heel of solder fillet and crack was initiated in it's region and propagated through the
interface between lead and solder.

- Finally, the modified Manson-Coffin equation and relationship of the ratio of N; to nest(n) and
cumulative fracture probability(f) with respect to the deviations of the 50% fracture probability
life (N7 s0%) were achieved.
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Table 1. Material properties

Comp. Material | K (W/m%) | p (ke/mw) C (J/keC) E (MPa) v a (ppm/T)
EMC Plastic 7.1E-4 1.9E-6 1047 2 5E4 0.35 11
Chip Si 148E-1 | 2.33E-6 699 1.88E5 0.25 2.3
- 42alloy | 146562 | BIE6 502 1.323E5 0.3 5.3

Cu 2.6176-1 | 8.92E-6 400 1.213E5 0.34 17.7
PCB FR-4 6.3E-4 | 1.77E-6 190 1.114E4 0.3 15
Solder 635n 2.46E-2 | 8.42E-6 1890 0.1E5 0.4 21.4

/37Pb
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Fig. 5 Von Mises stress distribution in the
TSOP body (1 cycle : -50~150T)
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Fig. 6 Von Mises stress distribution of the
solder joint (1 cycle : -50~150C)
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