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Abstract

Resistive heating sources are widely used to prepare thin films by vapor deposition because they are cheap,
and easy to install and handle in vacuum system. Graphite is one of materials used to make the resistive
heating source, but until now only limited applications have been possible as it reacts easily with evaporating
materials at high temperature. In this study, evaporation characteristics of aluminum have been investigated
by using graphite boat thermally treated with BN powder. The employed graphite boat has been prepared
by spray-coating BN power onto the cavity surface of the boat and thermal treatment with aluminum in
vacuum at the temperature of more than 1400°C. The voltage-current characteristics as well as resistivity
changes of the graphite boat have been investigated during aluminum evaporation according to the applied
voltage and time. The evaporation aspect has been picturized during flash evaporation for 40 seconds based
on the characterization results. The evaporation rate of the graphite boat has been compared with that of
BN boat. The graphite boat showed some different characteristics compared with BN boat, in that the evap-
oration occurred at the last stage of flash evaporation. The film appearance according to the applied voltage
has been compared, and also the reflectance of the resulting film has been investigated according to the
film thickness. It has been found that the graphite boat thermally treated with BN powder can be used for

aluminum evaporation without problem.
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Fig. 1. The drawing of the graphite boat for flash
evaporation of aluminum.
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Fig. 2. A photograph of surface-treated graphite boat
for aluminum evaporation.
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Fig. 3. Schematic diagram of thermal evaporation
system.
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Fig. 4. Temperature change of evaporation surface
according to the applied voltage.
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Fig. 5. Resistivity change of the boat according to the
temperature rise.
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Fig. 7. Change of evaporation rate according to the
applied voltage.
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time at flash evaporation.
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Fig. 9. Comparison of evaporation rate between
graphite and BN boat.

HEQl IFuFS FAZE 40mgelal A7 o]
1.5 mmo3l WireE ARE3SIITE 28HoA] HH &3
vlgo] ol ks Wettingo] W SHEC] §le
AN AF kol &) <k 10% BT AR/ A
ol dFu)E Fdo] SFREW oA AFE
2T & F Uk F, EFuFe] AF sl 7]
ol3tal QtheE Aolth, ols &FEulFo] HE 3z
of HAA FEEIL S-S ovEiH AR dE
ke &2 RE Yo 9AUE dFrEe el
vl sHA =

>
>,
ol
olN
N
N
o
Aui
N
L
o
i
=)
ofr
o
e
2
ol
0
(it
(0]

Melting & Agglomeration

Partial Wetting

&

Overall Wetting
& Initial Evaporation

8

Overall Evaporation

1

AVLARAR RN ARy

Fig. 10. Evaporation aspect of Al by the passage of
time at flash evaporation.

Wetting=| HA] FA]ol] Sio]
Tof mEt AR FUE IS Yehf= Flolth

a8 112 5d RES o|&slo] FeAl F2
AdA e 713l dFrE Huhe Axs
A BEXE A3 BN HEZ FuA7l 7
9 o] &3 ANk ¢} gk 1gjzo|th, BN B
il

N

)
(@]

2

=3
3,
)
3
Mo
4
N
S
FH
il
s
2
23
=)
ot



6 AR 9] /= FEE] 42 (2009) 1-7
1.0 Reflectance of Al Mirror According to the Thickness
Normal Incidence, Substrate : BK7 (1.52)
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Fig. 11. Thickness distribution curve of graphite and BN
boat, respectively.
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