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Abstract The demand for faster, lighter, and thinner portable electronic devices has brought about a
change in semiconductor packaging technology. In response, a stacked chip-scale package(SCSP) is used
widely in the assembly industry. One of the key materials for SCSP is a die-attach film (DAF). Excellent
flowability is needed for DAF for successful die attachment without voids. For DAF with high flowability,
two-step curing is often required to reduce a cure crack, but one-step curing is needed to reduce the
processing time. In this study, DAF composition was categorized into three groups: cure (epoxy resins),
soft (rubbers), hard (phenoxy resin, silica) component. The effect of the composition on a cure crack
was examined when one-step curing was applied. The die-attach void and flowability were also assessed.
The cure crack decreased as the amount of hard components decreased. Die-attach voids also decreased
as the amount of hard components decreased. Moreover, the decrease in cure component became
important when the amount of hard component was small. The flowability was evaluated using
high-temperature storage modulus and bleed-out. A decrease in the amount of hard components was
critical for the low storage modulus at 100C. An increase in cure component and a decrease in hard
component were important for the high bleed-out at 120T(BL-120).
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Fig. 1. Measurement method of BL-120.
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Fig. 2. Standard samples for evaluating (a) die attach
void and (b) cure crack performance.
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Table 1. Evaluation of adhesive film performance according to mixture design of experiment.

DMA storage modulus
Recipe Cure crack DA void before cure (MPa) BL-120
30T 100T
1 93 56 108 2.13 130
2 94 69 10.0 2.05 118
3 43 86 5.44 0.77 182
4 64 58 7.43 0.88 160
5 71 64 5.22 1.13 136
6 93 39 58.9 2.07 113
7 94 69 15.3 0.86 170
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Fig. 3. Design of experiment scheme for 3
component mixture.
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Fig. 4. (a) Contour plot and (b) Cox plot for cure
crack performance.
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