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Structure zone model
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Advanced Structure zone model

recrystallized grain structure
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Residual Stress of Thin Films KIMS
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MICROSTRUCTURE =

ZONE1 ZONE1/T PLASTIC FLOW

Compres‘s/

MODERATE P," HIGHP,’

LOWP,,’
Pn =742 ME is the normalized mamentum

7 Is the lon/atom flux ratio, M the mass and E the energy
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Intrinsic Stress (Growth Stress)

Pressure & Materials
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Thick ta—-C coating

® Aim : How to make THICK ta-C coating (> 1um) with “low stress” &
“high hardness” ?

® KIMS approach : Parameters control in FVAS process

- Arc current, Gas flow rate(Pressure), Substrate bias, Deposition temp.
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Ta-C Thicken

= Graphite D;amorlf/)
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= High Hardness=High Stress , High Sp3 fraction, Low process Temperature, Bias(DC30-100 eV)

= Low Hardness=low Stress, Low SP3 fraction, High Process Temperature, High Bias Voltage
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Mechanical properties
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ta-C vs. Substrate Bias
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Substrate Bias Effect
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Reaction of Substrate by lon Particle
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Crystallization VS. Frequency
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Substrate selectivity of Film Deposition

(Thermal Expansion Mismatch)
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Substrate selectivity of Film Depaosition
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Optimum Film Coatings

€9 Coating Film ~N
Surface Control
- Surface Roughness
- Surface Properties

A

Phase Control
- Crystallinity Control
- Nanostructure Films

Interface Control
| - Diffusion Layer

- Gradient Interface

- Buffer Layer
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