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Surface Treatment for 3D Packaging Sidewall Interconnect

YANG Fan, WU Yunwen, GAO Liming, ZHANG Wenlong", LI Ming’
(School of Material Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, Chi-

na)

Abstract: Comparing to traditional packaging technology, 3D packaging can achieve higher integra-
tion density and thus reduce device size. 3D stacking with sidewall interconnect is a promising ap-
proach. It has compact structure and good integration with standard technologies. But it lacks a suitable
cleaning process for sidewall surfaces, which leads to the problem of high interconnection interface re-
sistance. To address this issue, this study develops an ion bombardment treatment for sidewall intercon-
nects. The treatment resulted in minimal contact resistance. The contact interface was characterized
through transmission microscope, glancing angle X-ray diffraction and nano-beam electron diffraction.
The results showed that oxygen atomic fraction in the interface was reduced and metallic Cu grains
densely distributed inside the oxide layer after the treatment. The results suggest that Cu oxides were re-
duced during the treatment and the reduction mechanism works even when the working gas being oxy-
gen. This study reveals the key mechanism for ion bombardment lowering contact resistance.
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Fig.10 Illustration of the plasma reduction mechanism
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