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Abstract: Thin electric insulation layers were coated on aluminum plates and aluminum condenser cases
by plasma polymerization of HMDSO+O.. Electric resistances of the films were higher than 1.0 MQ if
they are thicker than 0.5 um independently of the type of films but their surface morphologies and
adhesion strengths were dependent on the process conditions. Deposition rate and adhesion strength of
the films were dependent on O»/HMDSO flow ratio and discharge power. The best result was obtained at
Oy /HMDSO flow ratio of 4 and discharge power of 60 W. Adhesion strength could also be highly
improved if aluminum was pre—treated in boiling water for 30 min through the formation of AlI-O—Si
bonding between the film and the aluminum surface. The coated films showed excellent chemical and

thermal resistances.

Keywords: electric insulation layer, plasma polymerization, durability, adhesion strength, chemical and
thermal resistance.
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Figure 1. SEM (x3000) and AFM images of (a) an aluminum plate
and (b) a film coated by plasma polymerization of HMDSO+0s.
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Figure 2. Deposition rates of films coated by plasma poly—
merization of HMDSO+0, at 60 W as a function of Oo/HMDSO
flow ratio for various constant total flow rates.
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Figure 3. Deposition rates of films coated by plasma poly—
merization of HMDSO+0, at 60 W as a function of Os/HMDSO
flow ratio for a constant HMDSO flow rate (2.75 SCCM).
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Figure 4. FT—IR/ATR spectra of films coated on aluminum
plates by plasma polymerization of HMDSO+0O, at 60 W and
various Os /HMDSO flow ratios.
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Figure 5. Deposition rates of films coated by plasma poly—
merization of HMDSO+0s(total flow rate: 13.3 SCCM, Oo/HMDSO
flow ratio: 1) as a function of discharge power.
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Figure 6. FT—IR/ATR spectra of films coated on aluminum plates

by plasma polymerization of HMDSO+0(Oo/HMDSO flow ratio:

4) for various discharge powers.

Table 1. Adhesion Strengths of Thin Films on Aluminum Plates
Coated by Plasma Polymerization of HMDSO+O,

Pre— 0o/ Discharge Time Adhesion strength
treatment HMDSO power (W) (min) (N/cm?)
Untreated 1 20 10 181.2

1 60 10 289.1¢
1 90 10 2134
2 60 10 180.1
4 60 10 304.2¢
8 60 10 211.0
Treated 1 20 10 213.3¢
1 60 10 359.7¢
1 90 10 257.7¢
2 60 10 214.9¢
4 60 10 322.2¢
3 60 10 275.8¢

“Cohesive failure.
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Figure 7. FT—IR/ATR spectra of films coated on pre—treated
aluminum plates by plasma polymerization of HMDSO+0,(0y/
HMDSO flow ratio: 4) for various discharge powers.

Figure 8. SEM (x20000) images of (a) a condenser case; (b) a condenser case coated by plasma polymerization of HMDSO+03; (c)
a pre—treated condenser case coated by plasma polymerization of HMDSO+0O..
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