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ﬁﬁ%@g%%*ﬁrﬁ Thin Film Evaporation Guide

Material

Aluminum

Density
(bulk,
g/cm?)
27

Z-ratio

°C @ Vapor Pressure (Torr)

108

Temperature

106

104

Evaporation
Method

eBeam (XInt)

Crucible Liner

TiB2-TiC, TiB2-BN, graphite, BN

CEMA

PVD Material Division

Remarks
High deposition rates possible. Al wets IMCS.

Copper

8.92

eBeam (XInt)

Al203, Mo Ta, graphite

Poor adhesion on most substrates. Use thin adhesion layer of Cr/Ti.

Germanium

5.35

eBeam (XInt)

Al203, quartz, graphite, Ni

Uniform films achieved with slow power ramp and swept beam.

Gold

19.32

eBeam (XInt)

W, Al203, graphite, BN

Metal spitting can be an issue. Mitigate by slow power ramp with
swept beam and low carbon content in source material.

Hafnium
Oxide

9.68

eBeam (fair)

graphite, W

Can be fabricated by reactive evaporation in O2 or using bulk source
material. Post process annealing at 500°C improves film quality.

Indium Tin
Oxide/ ITO

6.43-7.14

eBeam (good)

graphite

Thin films have been produced from 90% In203-10%5n02 powder in
02 partial pressure, Substrate temperature of 250°C improves
electrical conductivity of resulting films.

Iron

7.86

eBeam (XInt)

Al203, BeO, graphite

Molten Fe will attack and adhere to graphite, severely limiting
crucible liner life.

Magnesium

1.74

eBeam (good)

W, graphite, Alz03

Powder is flammable. High deposition rates are possible.

Molybdenum

10.22

eBeam (XInt)

graphite, W

Films are smooth, hard and adherent.

Nickel

8.91

eBeam (XInt)

Al203, BeO, W, graphite

Differential thermal expansion between Ni and graphite can cause
graphite crucible liners to crack on cooling.

Niobium

8.55

eBeam (XInt)

Graphite

lon assisted eBeam evaporation modifies Nb film stress from tensile
to compressive at a substrate temperature of 400°C.

Palladium

eBeam (XInt)

W, Al203, graphite

Susceptible to metal spitting. Mitigate with slow power ramp and
longer soak before deposition.

Platinum

eBeam (XInt)

W, Alz203, graphite

Low deposition rates (< 5 A/sec) preferred for film uniformity.
Carbon contamination with graphite liners is possible at high power.

Silicon

eBeam (fair)

Ta, graphite, BeO

High deposition rates possible. Molten Si can attack graphite liners
limiting crucible liner life.

Silver

eBeam (XInt)

W, Al203, Ta, Mo, graphite

Swept beamn during melt and focused beam during deposition is
recommended for higher deposition rates.

Titanium

eBeam (XInt)

W, graphite, TiC

Films are very adherent to almost any substrate.

Yttrium

eBeam (XInt)

W, Al203

Substrate heating at 300°C improves adhesion and film smoothness.

Zinc

eBeam (XInt)

W, Alz203, quartz, graphite

Evaporates well under a wide range of conditions.

Zirconium

eBeam (XInt)

W, quartz

Alloys with W. Thin films oxidize readily.
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