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Abstract Al O, thin films were deposited on Si-wafer (100) using organo-aluminum
compounds at low pressure by chemical vapor deposition (CVD) method. The vapor of the
organo - metallic precursor was carried by pure N, gas. The deposition rate increased and
then saturated as T,, increased with increasing the AIP flow rate. The main contamina-
tion didn’t found in deposited films except carbon. The H-O (H,0) IR absorption band de-
creased in intensity as the deposition temperature increased, and completely disappeared

through annealing.
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Table 1
Deposition condition of Al,Q; thin film prep-
aration
Deposition
condition
MO source material AI(OC;H3),
Furnace Hot wall type
horizontal
Substrate Si- wafer(100)
Hot bath temperature 120°C
Heating tape 130°C
temperature
Carrier gas N,
Diluent gas N,
Total flow rate 1000 sccm
Substrate temperature 250~500C
Source flow rate 50~200 sccm
Pressure 10 torr
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Fig. 1. ATI flow-rate dependence of the
deposition rate in the mass-transfer limited

region.
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A : proportional constant

4Ea : activation energy of reaction.
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Fig. 2. Arrhenius plot of the deposition rate.
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Fig. 3. Microstructures of the film surface
and fractured surface at 300°C for (a) 3
min and (b), (¢) 30 min.
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Fig. 4. Scanning electron micrographs of the

surface morphology of deposition films for

varying AIP flow-rate (a) 50, (b), 100 and
(¢) 200 (sccm/min).
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Fig. 5. STM of the surface for (a) sur-
face-reaction region and (b) mass-transfer

region.
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Fig. 6. Change in intensity from the section
of the deposition films by the electron probe

microanalyser.
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Fig. 7. ESCA survey spectrum from the sur-
face of Al,O; films.
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Fig. 8. ESCA montage of AlO; film at (a)
250°C and (b) 400°C.
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Fig. 9. ESCA high-resloution spectrum of
the Al region at (a) 250 and (b) 400°C.

73 eV Bohes & FoE o|FF 768 eV
$Zol4 peak® vehfn gdew olze
AlLQO;9] binding energygta} & A x|st=
°2 239 AFo] %euly wede §
g 5 A

Table 2= RajopadhyeF[11]9] A& )4
T8 Al 2s,, ¢ Al 2p;,9] 9§ binding
energy#r ¥ &4 Al AL, binding en-
ergygte vhehsich.

Fig. 102 Si 7l@9je] 229 2Ta}
ututol ESCA depth profile datao]th. o]
depth profile2 ESCA £} cycle=ie} ele-
ments?] atomic constratione) ©]A3}ed 1}
shd Zolch. sl#e) ERe] o277k Al
3 07b Wdd® zZ4E ST ST B
dem, Z|# e Al £ O F33
st A Sivl YEldE £ 5 Qo g
ESCA 2] detection limit HYRer]= =
A EAEE B 2(< 5%) ol BeE
E 7 o

Fig. 112 S#d %=¢ FT-IR £4 4
#E vebd Fejok. IR spectroscopys

(AT

(o all & P



316 AEFT, 4, 243

Table 2
Binding energies of Al 2s,,; and Al 2ps.

Energy Binding energy (eV)
level

pure Al AlLO, CvVD
Al 2s,) 118 121.0 119.7
Al 2p;. 73 76.4 75.6
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Fig. 10. ESCA depth profile data of AlQ;

layers deposited.
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