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Abstract By using aluminum iso-propoxide( Al(OC,H;);,AIP), Al;O; thin films were depos-
ited on (100) single crystal silicon wafer by MOCVD method. The compositions of deposit-
ed films were analysed by electron spectroscopy for chemical analyse(ESCA). The morphol-
ogy and thickness of the deposited films were characterized by scanning electron microsco-
py. The refractive index and C-V propertied were studied by using ellipsometery and
HP4192A, respectively. From the results of ESCA and SEM analysis at low pressure,
more uniform and stable stoichiometric film can be obtained compared with that of atmo-
spheric pressure. For optical film usage, rgquired refractive index can be obtained by heat
treatment of deposited film. To improve C-V characteristics in NMOS device, it is requred
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to control OH- which is mobile charge in oxide, to form SiO, layer between ALO; and Si

by heat treatment.
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Fig. 1. Schematics of preparing NMOS
structure sample for the measurement of C-

V property.
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Fig. 2. Side view and top view of the MOS
(Al- Al,O;-S1) structure.
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Fig. 3. ESCA analysis of the ALQO; film de-
posited at atmospheric pressure
(a) ESCA montage (b) ESCA depth profile
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Fig. 4. ESCA analysis of the ALQO; film de-
posited at 400°C for 1 hr. at 2 torr
(a) ESCA montage (b) ESCA depth-profile
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Fig. 5. Scanning electron micrograph of the

surface and fractured mophology of the Al,

O, film deposited at (a) atmosphere, (b) 2

torr, 300°C/10 min. and (c) 2 torr, 400°C/
10 min.
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Fig. 6. XRD patterns of deposited films with

variation of heat treatment temperature (a)

as deposited, (b) 500°C/30 min., {c) 1000°C
/30 min. and (d) 1300°C/30 min.
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Fig. 7. Changes of refractive index and film
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heat treatment.
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Table 1

Refractive index and density of alumina

Compound Refractive index Density
a-AlO; 1.765 3.97
7-ALO, 17 3.5-3.9
Al,O;- HO 1.624 3.014
AlLO; - 3H,0 1.58 2.5
H,0 1.333 1.0
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Fig. 8. C-V property of NMOS structure at
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Fig. 9. C-V properties of NMOS structure at
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