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Reliability Improvement Technologies for Epoxy Molding Compounds on Lead Frame Package
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Recently, there are strong requirements to improve the reliability of semiconductor packaging for automotive devices, which
are increasing, and to reduce cost by eliminating moisture-proof packaging. Correspondingly, reducing delamination of epoxy
molding compounds (EMCs) at the surface on a lead frame at reflow has been strongly required. In this study, the reduction
of water absorption and modulus, and the improvement of adhesion strength on a lead frame were investigated. As a result,
we found epoxy resins that can reduce water absorption and modulus, and new adhesion promoters. By combining these
technologies, we developed new EMCs that can reduce delamination after reflow.
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(w/ sulfur, conventional) (w/o sulfur, conventional)
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MSL1 Condition: 85°C/85%RH/168 h, MSL2 Condition: 85°C/60%RH/168 h  MSL2 Condition: 85°C/60%RH/168 h

Reflow Condition: 260°C x 10 s x 3 times Reflow Condition: 260°C x 10 s x 3 times

Pre-bake Condition: 125C x 24 h Pre-bake Condition: 125°C x 24 h

SO-28L(Cu alloy) Die pad; Ag plated, 4.1 x 5.2 mm, Die size;2.2x3.2mm  SO-28L(Cu alloy) Die pad; Ag plated, 4.1 x 5.2 mm, Die size; 2.2 x 3.2 mm
SO-8L(Cu alloy) Die pad; Ag plated, 2.8 x 4.3 mm, Die size; 1.5 x 2.6 mm SO-8L(Cu alloy) Die pad; Ag plated, 2.8 x 4.3 mm, Die size; 1.5 x 2.6 mm
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Figure 1 CSAM images after reflow (w/ sulfur)

Figure 2 CSAM images after reflow (w/o sulfur)

xR1 FERMOEE

Table 1 Property of developed items

ltem Unit (w/gjfﬁiréigr?vzgt::nal) CEL-8240HF10HS (w/ocsihu?.zctgvei:ignal) CEL-8240HF10HD
Epoxy resin — Current Modified Current Modified
Hardener — Current Current Current Current
Flame retardant — No No No No
Additives — Current w/ sulfur Modified w/ sulfur Current w/o sulfur Modified w/o sulfur
Filler content wi% 89 89 89 89
Spiral flow cm 115 120 115 125
Gel time (175C) s 32 33 32 35
Flexural modulus at 260C MPa 700 600 700 500
Water absorption (85C/85%RH/168 h) % 0.20 0.17 0.20 0.18
Adhesion | Cu MPa 1.3 1.4 1.3 1.3
(2607C) Ag MPa 0.6 0.8 0.5 0.6
Cl (121C, 2atm, 20 h) ppm 10 10 10 10
Reliability | b-HAST (130°C/85%RH) — 336 h Pass 336 h Pass 336 h Pass 336 h Pass
(Cu Wire) | HTSL(200C) — 1500 h NG 1500 h NG 1500 h Pass 1500 h Pass

Values listed above are typical and should not be used for specification purpose
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