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Deposicdo de filmes finos
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Filmes Finos

Recobrimentos ou Filmes finos

Definicdo: Filme fino é uma fina camada

FRICTION |
de material que varia de fragcdes de um WEAR CONTROL
nanometro (nm, monocamada atémica) ELECTRONIC CORROSION
para varios micrdmetros (um) de LELLE ; RESISTANCE
espessura.
Aplicacbes:
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DISPLAYS

Displays flexiveis
(OLED)

Dispositivos
oticos

Controle de

Painéis solares de fil desgaste



2. Plasma na Engenharia

Physical Methods

Evaporation

Técnicas de deposicao de filmes finos

Chemical Methods

Chemical Vapor Deposition

§puttering . Low Pressure CVD
Reactive Sputtering Plasma Enhanced CVD
iz «— film
substrate
Applications: o , .
Metalization (e.g. Al, TiN, W, silicide)
Poly-Si
dielectric layers; surface passivation.
film —> f> ==
substrate —> k

ALD — Atomic layer deposition
CVD — Chemical vapor deposition
PVD — Physical vapor deposition
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CVD e PECVD

Hauptstrom der Reaktionsgase
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Plasma Enhanced Chemical Vapor Deposition
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PVD - Evaporation

POINT SOURCE SURFACE SOURCE



PVD — Electron beam
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PVD — Pulsed Laser Deposition
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Thermo-
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|
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Molecular Beam Epitaxy (MBE)




Atomic Layer Deposition (ALD)

Expose OH surface
to AI(CH,),: &
CH, surface:
? 1T, Ii{
ﬁ
T Produce OH surface, ‘ e
t -
m C—

Alomic Layer Deposition is a binary sel of selHimiting surface
deposition reactions. One "ALD Cycle"producesone molecular
monolayerof Al,O, or other material of inferest.
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Sputtering deposition
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2. Plasma na Engenharia

Magnetron Sputtering (operacao e geometria)

Reator contendo sistema
magnetron sputtering

Magnetron sputtering retangula#3



Unbalanced Magnetron
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Hollow cathode magnetron sputtering

High density plasma




Hollow cathode magnetron sputtering

Substrate holder / Gases
(Ar/0,)

Cilindrical hollow cathode
magnetron sputtering

Diffusion =
e |
Mechanical
pump




Intensity (a.u.)

Intensity (a.u.)

Hollow cathode magnetron sputtering
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Fig. XRD patterns at various oxygen concentrations to the films

deposited by (a) CMS and (b) HCMS systems.

TiO, deposition

HCMS discharge . .
contributed to the Formation of rutile

substrate phase in HCMS system

temperature arounid
to 400°C! For CMS,
aprroximately 200°C!

Hollow cathode
Magnetron sputtering (HCMS)




Partial Pressure (Pa)
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Triode Magnetron Sputtering

L. C. Fontana, J. R. L. Muzart, Surf. Coat. Technol., 107 (1998) 24.
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Triode Magnetron Sputtering
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Fig. 2. Evolution of the current at the target and pressure as a function
of the parameter & (=N, flow/Ar flow. The voltage at the tarpet is
fixed at a value of — 580 V. The discharge collapsss at point X of the
conventional system. M35 =magnetron sputtering: TMS = triode mag-
netron sputtering.

L. C. Fontana, J. R. L. Muzart, Surf. Coat. Technol.,114 (1999) 7.

More stable discharges
in reactive deposition.
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Fig. 8 Scunning electron surface micrographs of films deposited at a
bias voltage of — 100 V applied to the substrate. Conventional (a) and
triode (b) magnetron sputtering.




High Power Impulse Magnetron
Sputtering (HiPIMS)

- New power supplies
- High plasma density
- Self-sputtering
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HIPIMS
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HIPIMS
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Deposition of ionic species:
higher energy transfer to the film

HIPIMS
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CATHIIE

Vacuum arc deposition

CATHO IMC
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Thermal Plasma Spray

Powder Feed

Substrate

(a) Powcer + camier
gas Central gas

Shezth gas

Cooling water OUT
— Cooling water IN

1. Powder melts in Plasma Flame
2. Molten droplets are accelerated
N LR towards substrate
A 3. Droplets solidify on substrate
: 4. A new layer of molten droplets
solidifies




Plasma nitriding

Plasma Nitriding

100% €




Plasma Immersion lon Implantation
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