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Smartphones, computers, cars, and many other products that support modern life contain tiny
electronic devices made from semiconductor materials. The most important material used to make
them is silicon (Si).

Silicon is an element in Group 14 of the periodic table and has four electrons in its outer shell.
In a silicon crystal, each atom shares these electrons with four neighboring silicon atoms. The
bonds form a three-dimensional tetrahedral pattern, like a pyramid with four triangular faces. This
pattern is repeated throughout the crystal. Silicon has a shiny surface like a metal, but it does not
conduct electricity as easily as metals such as copper. Its electrical conductivity lies between that of
conductors and insulators. Materials with this property are called semiconductors. By adding very
small amounts of other elements to pure silicon, engineers can control how electricity flows through
it. ;)This makes it possible to produce diodes, transistors, and complex integrated circuits, or ICs.

The silicon used for these devices must be extremely pure. Silicon with a purity of 99.999999999%
is called “eleven-nine” or “11N” silicon because its purity value contains eleven nines. Although

silicon is abundant in the Earth’s crust, it is usually found in compounds such as silicon dioxide in

quartz and sand. It must therefore be separated, purified, melted, and grown into a large crystal. The

crystal is then sliced into thin, round disks called silicon wafers.

Producing high-quality wafers requires highly advanced technology. Japan is particularly strong in
this field. As of 2026, Japanese companies account for about half of the global silicon wafer market.

These wafers provide an essential foundation for electronic products used around the world.
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DHEF, Bt : CO, emissions and emissions intensity for lighting in the Net Zero Scenario, https://www.iea.org/
data-and-statistics/charts/co2-emissions-and-emissions-intensity-for-lighting-in-the-net-zero-scenario-2000-2030
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