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Research and Development of Transparent Flexible Radio Wave Reflection film and its
Application Development ('Sekisui Chemical Co., Ltd.) OHiroyuki Nomoto!

In a broad sense, metamaterials mean "substances that exhibit functions beyond those found
in nature." If expressed more concretely, they can be called "a material system that directly
affects the apparent parameter by aligning structures below the wavelength". Especially when
electromagnetic waves are used, they are called electromagnetic metamaterials.

In recent years, electromagnetic metamaterials have been increasingly used in mobile
communications using microwaves. Their applications are antennas for communications and
devices related to radio wave propagation control such as reflectors. This is because millimeter
to micro - order wiring processing technology based on semiconductor manufacturing
technology has become inexpensive. As a result, applications have been actively explored.

Reflectors used for microwave and other communications are called RIS (Reconfigurable
Intelligent Surface). There are stages from normal reflection without power supply to dynamic
control of reflection direction with power supply. Metamaterials are used for RIS to control the
reflection direction and to select the frequency to be reflected. Metasurfaces, a form of
metamaterials suitable for RIS, control the phase distribution of reflected waves and the
direction of reflected waves by shifting the timing of reflected waves in the surface.

Sekisui Chemical began research on metamaterial technology in 2004 with the background
of research and development on semiconductor processing technology and photonic crystals.
In 2021, Sekisui Chemical developed a transparent flexible radio wave reflective film based on
the concept of metamaterials. This transparent flexible radio wave reflective film transmits
visible light, is transparent and flexible, and completely reflects microwaves. In the wireless
communication field, the material that totally reflects microwaves is only a conductor and a
thick metal plate, and it is novel that it can be made of transparent materials. This transparency
is especially effective when it is implemented in society. It does not disturb the appearance, and
it has the potential to create unprecedented value such as being able to see things behind it.
Moreover, because it is thin and flexible, it can be implemented anywhere in society.

In this lecture, we will explain how materials from the chemical field such as "Transparent
Flexible Radio Reflection Film" are being accepted in the wireless communication field with
examples. In particular, applications for 5G communication and development of experimental
facilities for wireless communication between autonomous mobile bodies will be explained.
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