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Molecular Bonding Technology Creating Innovative Manufacturing Processes
and High-Value-Added Products
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Bonding technologies are one of the most important fundamental technologies for product manufacturing in various fields. In the process of
manufacturing printed circuit boards (PCBs), the interface bonding force between the conductor and insulator of a PCB is obtained by traditional
adhesion mechanisms such as the anchor effect resulting from surface roughness, the presence of intermolecular forces, hydrogen bonds, and so
on. Although the interface bonding force becomes stronger with increasing surface roughness, higher surface roughness leads to both increased
transmission loss in the high-frequency range due to the skin effect and limitations on the fabrication of fine patterns.

To resolve these issues, Toshiba has developed a molecular bonding technology that forms a layer of molecules on the surface of the adherends
and provides a smooth surface with strong joining force for the manufacturing of structures composed of different materials. We have applied this
technology to the process of direct copper plating on a polyimide film with a smooth surface in order to manufacture flexible printed circuits (FPCs)

with high performance and low cost, and have been launching products equipped with these FPCs.
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Scanning electron microscope (SEM) photograph of double-sided FPC man-
ufactured using molecular bonding technology
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