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Principles and Features
of ECR Plasma Deposition
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Principle of ECR Plasma Generation
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* Electron that is orbited around magnetic forth line at 87.5 mT
is resonated with an AC electric field of 2.45 GHz (Electron
Cyclotron Resonance), and are rotated at high speed by
received energy. Therefore the plasma is efficiently generated
as the electorn can collides with gas molecules even low
pressure.
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Features of ECR Plasma
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0.2 Pa), High density (1012 cm™) energy (10 — 30 eV) and high

current to substrate surfaces
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Physical properties of ECR films
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Roughness: Tiny roughness at the single-atom level

Hardness: SiN films and carbon films have hardnesses similar to those of
diamond

Density: The hydrofluoric acid resistance of SiN is ten times that of PECVD
film. It also has a high barrier ability with respect to moisture and hydrogen.

Optical characteristics : Highly precise refractive index control, high optical
permeability (SiO2, SiN, Al202, AIN, Ta202, ZrO2, etc.)

Impurity-free: High-purity target and gas used as ingredients to achieve high
levels of purity with no reaction products (H, F, Cl, etc.)

High orientation: Orientation of AIN films, MgO films, etc. Low-resistivity TiN
films and a-Ta films

Coverage: Coverage of bumps is much higher than with general sputtering,
by formation of inclined rotation film at low gas pressure and high ionization
rate

High voltages: High-voltage insulation film similar to bulk. 10 MV/cm for SiO,
and Al,O;s films (similar to 1000° C thermal oxidation film)

Low damage: Low Interface state and charges of MOS capacitor

High permittivity : Formation of oxide films of interface layer inhibited by
metal-mode deposition

JSW AFTY PROPRIETARY © 2021 JSW AFTY Corporation All rights reserved 5



