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ABSTRACT

A study on the APCVD{atmospheric pressure chemical vapar deposition) Al,0; was done by using the
aluminum - tri—isopropoxide/N, reaction system at 400°C. When the flow rate of the carrier gas (IN,) was over
25LPM, heterogeneous reaction was observed. However, when the flow rate of the carrier gas was helow 2
SLPM, a porously deposited film or powder formation was obseryed. The film formed by a heterogeneous
reaction was optically dense. The dense film is thought to be 2 kind of 2 hydrated alumina. After a thermal
treatment of the film in the range of temperature from 6007 to 1, 200°C, properites of the film seems to be
changed due to dehydration and densification process.

In the case of the powder on heat treatment (6001, 200C}. bath a phase transformation and the change
of OH peak was cbserved.
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Fig.1. Schematic diagram for APCVD Al() system,
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Fig.2. Scanning Electron Micrograph
a. A deposited layer in the hemogeneous reaction zone shows a porous powderly
layer. Size of powders was a less than 1gm,
b. A deposited layer in the heterogeneous reaction zone shows a dense film except
a few defects.
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Table 1, XRD Results for the CVD ALO, Powder on
Heat Treatment in N, Atmoesphere.
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Fig.3 FTIR analysis for the CVD Al(Q; powder on
heat trealment in N, atmosphere,
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Tahle 2. Refractive Index and Density of Aluminas
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Fig 5. Ellipsometric measurements for both thickness

and refractive index of the thermally treated
film under N, atmecsphere at 5007C .
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b. Structure of alpha-alumina, 4 Al,Oy.
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Tahle 3. BHF Eiching Rates for the Thermally

Treated Films.
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Fig.7. A crazed AlLD, lavers due to the thermal freatment under N, atmospher

a. A 14004 thin film does not show a crazing even after the therma) treatment for 30 min at 600°C.

b. A crazed layer{=3,000A) is shown after the thiermal treatment lor 30 min, at 600°C

¢. A fully crazed and detached layer(= 4, 000A} is shown after the thermal treatment for 30 min at 1,

100°C. A gray colored—hare Si substrate is exposed in belween the crazed laver due to a hig thermal

shrinkage by dehydration and densification.
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