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Validation of Design Factors for Fine-Pitch Flip-Chip Joint Reliability Consisting of an Adhesive Film
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Abstract

We imnvestizated the effect of material combinations of adhesive flm (NCF) and tmildup sub-
strates on noremetallurgical intercommecton reliability in several test element group (TEG) sam-
ples. The initial elecirical conductivity results in each TEG sample confirmed the validity of the as-
sumed failure mechanism at high temperatures, In this sitnation, the interconnection reliability de-
tericrates when the material combination canses a large plastic strain in the gald bomp during tem-
perature cycling. The low temperature failure mechanism was also clarifiesd. At lowr ternperatures, a
bimetallic warpage due 1o a thermal mismatch during the cooling process reduces the comprassive
cantact stress in the gold bumps at the corners of the chip, From thesa failure mechanizms, we foond
that thinning the silicon chip is an efective means of enhancing intereonnection reliability at both
high and low temparatures.
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