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Abstract The demand for smaller, faster, and multi-functional mobile devices in increasing at a rapidly increasing
rate. In response to these trends, Stacked Chip Scale Package (SCSP) is used widely in the assembly industry. A film
type adhesive called die attach film (DAF) is used widely for bonding chips in SCSP. The DAF requires high
flowability at high die attachment temperatures for bonding chips on organic substrates, where the DAF needs to feel
the gap depth, or for bonding the same sized dies, where the DAF needs to penetrate bonding wires. In this study,
the mixture design of experiment (DOE) was performed for three raw materials to obtain the optimized DAF recipe
for low elastic modulus at high temperature. Three components are acrylic polymer (SG-P3) and two solid epoxy
resins (YDO11 and YDCNS500-1P) with different softening points. According to the DOE results, the elastic modulus
at high temperature was influenced greatly by SG-P3. The elastic modulus at 100 C decreased from 1.0 MPa to 0.2
MPa as the amount of SG-P3 was decreased by 20%. In contrast, the elastic modulus at room temperature was
dominated by YDOL11, an epoxy with a higher softening point. The optimized DAF recipe showed approximately
98.4% pickup performance when a UV dicing tape was used. A DAF crack that occurred in curing was effectively
suppressed through optimization of the cure accelerator amount and two-step cure schedule. The imizadole type
accelerator showed better performance than the amine type accelerator.
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Fig. 1. Structure of SCSP using (a) FOW and (b) dummy
chip
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Fig. 2. Concept of thermomechanical properties of DAF
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Fig. 3. Design of experiment for 3 component mixture
and experimental results.
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Table 1. Optimized DAF recipe for low elastic modulus
at 80C and 100TC.

Composition(%) Elastic modulus (MPa)

Recipe YDCN
SG-P3 500-1P YDO11| E30 E80 E100
RVO1 20 23 23 17.7 0.28 0.11
RV02 20 18 28 20.1 0.31 0.08

Table 2. 180° peel strength and pickup performance of
optimized recipes.
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Fig. 7. Standard samples for evaluating cure crack.

Table 3. Cure crack performances according to catalyst
type and amount.

Catalyst Cure crack

Type Amount (%) performance (%)
No catalyst 0 37
0.2 48
AMI-1 04 67
0.6 73
0.6 38
SA-102 0.9 58
13 65
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