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Materials
Chemistry Division

Plating technology for advanced

semiconductor packaging

Arai Laboratory is focused on developing functional materials through electrochemical
methods, particularly plating. Recently, the laboratory is working on the development of
functional materials for next-generation semiconductor packaging, such as low-temperature
sintered Cu materials for ultra-high-performance semiconductor devices, high-thermal-
conductivity Cu/diamond composite materials for heat dissipation, and high-adhesion Cu

plated resin substrates for 6G.
Professor

Susumu Arai

Professor at Arai Laboratory
since 2011.

Main disciplines:
electrochemistry, analytical
chemistry.

Current research: functional
plating materials for
semiconductor packaging.

>> Beginnings of my path to
academia

Plating is a reaction process that produces clearly visibly
results. Metal ions in a solution are converted into solid
metal by a reduction reaction. Furthermore, the brightness
of plated metal films can be adjusted by adding a small
amount of additives to plating solutions. Therefore, I've
been intersted in plating. The successful development of a
new alloy plating was the motivation for me to pursue
deeper academic studies.

Pioneering Fusion Engineering m i

>> In the future

Arai Laboratory is exploring a new
world of plating technology. Plating is
appropriate for micro- and nano-size
metal processing. Our laboratory is
committed to the development of new
functional materials  for  next-
generation semiconductor packaging
for Al and 6G devices.

>> After graduation

Knowledge of plating technology is
highly prized both by general
electronics companies and companies
specialized in plating. Graduates
accordingly enjoy a wealth of
employment opportunities in
companies producing consumer
devices, appliances, and components,
as well as chemical manufacturers.
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Cross-sectional images of interface between
plated Cu films bonded by low-temperature
sintering. This material enables Cu-Cu bonding
below 300°C (melting point of Cu: 1083°C).

Thermal conductivity
224 W m K

Thermal conductivity
868 W m1 K1

3D X-ray microscopic analysis of Cu/diamond
composites formed by plating technique (thermal
conductivity of Cu: 400 W m-'K-").
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