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Preparation of rapid conductive thin film layer by nano-copper blow-out by
slightly oxidized copper particles and low temperature sintering

Yonezawa, Tetsu

4,900,000

Cu80

80 wt
200

Cu20 Cu0

In this study, we synthesized slightly oxidized (Cux0, x>8) copper
nanoparticles, copper nanoparticles with slightly oxidized phase on the surface layer and their
mixtures as low temperature sintering materials. We succeeded in establishing an industrial
synthesis method to obtain more than several tens of grams/batch. The obtained fine particles were
dispersed in dipropylene glycol using a bead mill or a film swirling milling method. By determining
the optimized milling conditions, we were able to synthesize a stable paste. At present, it was
found that the copper particulate content could be as high as 80 wt% or more. When this paste was
applied to a substrate and sintered at less than 200 degree C, we succeeded in forming a conductive
film with a low resistivity within a few times that of the bulk. They also showed that the film
formation mechanism is due to "nano-copper blowout,"™ which is an enhanced diffusion of atoms.
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