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Evaluation of Impurity Distribution of Porous Copper by 3D Atom Probe
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Abstract

Nanoporous Cu (NP-Cu) formed by electroplating on Cu pillars is a technology that eliminates height variation in

Cu pillar and improves joint reliability. On the other hand, NP-Cu has a large specific surface area and small grain size,

which raises concerns about bonding inhibition due to the incorporation of impurities. Therefore, it is important to

evaluate the impurity distribution at the Cu grain boundaries of NP-Cu. Although 3DAP is an analytical method that

can visualize sub-nm order elemental distribution in a micro region, it has been difficult to apply it to porous materials

containing voids. In this study, we established a sample preparation method for 3DAP by resin-embedding NP-Cu.

Furthermore, detailed observation by SEM and TEM and high-sensitive elemental analysis by 3DAP were performed,

and it was clarified that there was no impurity segregation at the Cu grain boundary.
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*1: Thermal Compression Bonding, *2: Solid-Liquid Interdiffusion
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3D atomic map of NP-Cu (a) Cu, (b) H, (¢c) C, (d) N, (¢) O
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