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In Situ Analysis of Electroless Copper Plating Using Synchrotron Radiation
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In recent years, manufacturing of high-performance electronic devices requires more and more precise control over the
thickness and uniformity of fine circuits. Though electroless copper plating is indispensable to form circuits on insulating
substrates, the plating involves such complicated chemical reactions that the process conditions can be optimized only
empirically. In this study, we developed in situ measurement techniques utilizing synchrotron radiation to quantitatively and
spatially visualize copper plating behaviors. The X-ray absorption fine structure (XAFS) technique enabled us to monitor
copper valence changes in the reduction of Cu?* ions in solution to metallic copper in real time. We also developed X-ray
imaging techniques to visualize in-plane deposition thickness, which clarified that bubble adhesion locally inhibits
deposition. These techniques are expected to be very useful to understand the plating process more deeply and to
advance manufacturing technology.
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