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The evaporation characteristics of Ag, Al Au, Cr, Cu, In. Mg, Mn. Pb, Pd, Si, Si0, Sn, Ti. and Zn with the
various resistive heating sources have been studied. The employed sources are refractory metal (Mo, Ta and W) boats,
W—wire. ceramic (usually ALQ,) —coated and — barriered refractory metal boats, and special boats such as baffled hoats
and intermetallic boats (nitride compound and graphite). We-investigated the melting mode, evaporation rate at a specific

power, and lifetime of the sources. A special boat holder is also discussed which is needed to cool the sources at a
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ABSTRACT

large heat capacity.
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Fig. 1. Schematic diagram of the holder for the inter-
metallic boats.

1} Body. 2) water line. 3) boat fixture, and 4) boat.
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Evaporant Resistive Heating Sources
Bare Alumina— Alumina— Cramic Baffled Nitride Remark
Metal coated barriered W—Wire Crucible with or Covered  Graphite Compounds (Lifetime)
Boats Metal Boais Metal Boats Additional Metal Boats
Heater

Ag exellent good (limited excelient good good Evaporates well

in lifetime) from alf kinds
of sources
{Semi-permanent)
Al poor gocd (limited poor good good(depe - poor good(limited  excellent (Several tens
in lifetime) (limited nds en the in lifetime of time with
in total types of TiBz- BN boat)
thickness heater)
and life
time)

Au good exceilet excellent good good good excellent {Semi-permanent)
(limited
in total
thickness)

Cr fair fair good Crcoated good poor excellent Sublimes
W—wire (Several tens
can alsp of times with
be used graphite boat)

Cu exellent good excellent good excellent Evaporates well
(limited in from all kinds
evaporation of sources
rate) {Semi-permanent)

In excellent  good excellent good good {Semi-permanent)
(limited in
lifetime)}
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Evaporant L Resistive Heating Sources .

Bare Alumina— Alumina— Cramic” Baifted Nitride Remark

Metal coated barriered W~ Wire Crucible with or Covered  Graphite Compounds | (Lifetime}

Boats Metal Boats Metal Boats Additional Metal Boats

Heater
Mg good good good excellént exceilent Explodes on the

hot surface.and
may overflow
(Semi-permanent)

Mn good good excellent good good {Several tens
(limited in of times)
deposition
rate)

Pb exceilent good excellent excelfent good ﬁmm:._._lwmﬂam:mav
(limited in
deposition
rate)

(continued)

Pd poor good good fair poor excellent {Semi-permanent
(limited with graphite
lifetime) hoat)

Si poor poot poor poor poor good poor (Several times
{reacts with (limited in with graphite
ALD3 life time) hoat)

Sn good good excellent good good {Semi-permanent)

(may overf- (limited in
low at high [ifetime)
rate)

Ti good poor fair poor poor exceilent poor Boats of large
(0.3mm or capacity are needed
more thick for the thickness
boat should of more than lum.
be used (Semi-permanent)

with graphite boat)

Zn good good excellent excellent excellent (Semipermanent)

SiQ good poor fair fair excellent (Several tens of

times with baffled
boat)

¥ The material of metal boats is W unless noted.
# 3# Baffled boats are mainly made of Ta.
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