On the Early History of ALD: Molecular Layering
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Atomic layer deposition (ALD) is a technique that has been instrumental in enabling the semiconductor
industry to maintain its adherence to Moore’s Law, and is becoming a game-changer in several other fields.
A worldwide open collaborative initiative called the “Virtual Project on the History of ALD” (VPHA) was
launched in summer 2013 to explore how the ALD concept was developed; which were the first ALD
experiments; when, where, why and by whom they were made. ALD was invented independently under the
name atomic layer epitaxy in Finland in 1974. In this presentation, we expose another major branch of ALD
development made under the name molecular layering (ML, monekynspHoe HacnansaHue), which has
remained poorly known outside the USSR/Russia. For example, the first ML (ALD) investigations were
carried out in the 1960s on silica particles, using metal halides (e.g., TiCl,) and water as reactants; the first
Soviet ALD patents (“author’s certificates”) date from 1972 and are related to catalysis; growth of thin films of
TiO, and SiO, on planar semiconductor substrates such as Si and Ge were published in the 1970s; ALD
films were grown on carbon in 1974 and on polymers in 1984; in situ gravimetry was used to follow ALD in
1982; and amine-catalyzed SiO, was deposited in 1982. The information presented will help today’s

growing global ALD community to see their research in perspective.
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