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High Quality Dielectric Film for 0.35-m Design Rule Application
by O;-TEOS-CVD Using Ethanol Pretreatment
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A new surface treatment, involving the spin coating of ethanol on a substrate prior to Q,-tetraethylorthosilicate (TEOS)
deposition by atmospheric pressure chemical vapor deposition (APCVD), was found to be very effective for improving
gap-filling properties and film qualitiy. The deposited film has a flow-like surface shape, and can be used to fill trenches
of 0.3-xm width and 1.2-,m depth which could not be filled by conventional Q,-TEQS APCVD. The effects of surface
treating by some other organic solvents are also reported and a possible mechanism is presented.
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Table 1 0,-TEOS SiQ, film deposition conditions

Temperature Cy 413
s concentration (g/Nm* 120
TEOS bubbling N, {cm?/s) 28
Bubbling temperature ('C) 65
Carrier N, (cm3/s) 300

Table 2 Plasma-TEOS 5i(, film deposition conditions

Condition 1 Condition 2 Condition 3

Temperature C) 350 400 420
TEOS flow rate {(cm®/s) 3.0 3.8 2.3
O, flow rate (cm?/s) 67 5.8 35
Pressure (Pa) 293 667 533
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Photo 1 Cross section and surface of O,-TEOS films with and without ethanol surface treatment (Samples were lightly etched for
several seconds with 1:20 BHF)
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