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概要　近年，はんだ接続部の微細化にともなって，はんだ接続部でのエレクトロマイグレーションが顕在化している。本報で
は，Atomic Flux Divergence (AFD) 法を基に，微細なフリップチップはんだ接続部でエレクトロマイグレーションによって生じる
ボイドの成長挙動や断線寿命を予測する手法を開発した。開発手法をはんだボールバンプとCuコアはんだボールバンプの2種類
の接続構造の耐エレクトロマイグレーション評価に適用し，Cuコアはんだボールバンプが長寿命であることと，その長寿命化メ
カニズムを明らかにした。さらに，寿命の実測と放射光X線CT装置を用いたボイド形状の観察によって，開発手法で得られた解
析結果が実測結果とよく一致することを確認した。

Abstract
Recently, the problem of electromigration failure in �ip-chip solder joints has become a critical issue 

because of miniaturization of the solder joint structure. In this paper, we report on a newly developed 
method of predicting the electromigration failure of a solder joint. �is method was based on the 
atomic �ux divergence (AFD) method and could predict the behaviors of voids and hillock growth in a 
micro solder joint. We compared the electromigration failure lives of two solder joint structures using 
our method. One structure was a conventional solder ball joint and another was a Cu-cored solder ball 
joint. We found that the Cu-cored solder ball joint had a longer life because crack growth near the 
center of the Cu-cored joint was prevented because of its geometric feature. Moreover, we measured the 
failure lives and observed void shapes using synchrotron radiation X-ray microtomography. 
Accordingly, we could �nd that the results predicted by our method corresponded to actual results.
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