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DEVELOPMENT OF A COPPER FILM DEPOSITION PROCESS VIA MOCVD
USING COPPER FORMATE
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Conventional copper film deposition methods, such as vacuum evaporation and sputtering, require
large-scale vacuum systems and face challenges in achieving uniform deposition on complex, three-
dimensional structures as well as ensuring adhesion to materials with poor adhesion, such as fluororesin
(PTFE: polytetrafluoroethylene). To address these issues, we developed a copper thin-film deposition
process using metal-organic chemical vapor deposition (MOCVD) with inexpensive and stable copper
formate. This process operates without high vacuum, relying on the thermal decomposition of copper
formate at low temperatures of 200-300°C. Characterization of the deposited films demonstrated excellent
step coverage in microtrench structures with an aspect ratio of 1:40, high adhesion to PTFE substrates when
combined with surface treatment, and transmission characteristics equivalent to those of commercial high-
frequency substrates. Next-generation high-frequency communication devices (5G/6G) require fine-pattern
wiring and strong adhesion to low-dielectric-loss substrates such as PTFE; thus, this technology is expected

to contribute significantly to the advancement of next-generation substrate manufacturing.
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