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A Kinetic Study on Vapor Deposition of Parylene—-N
Films Using [2.2]Paracyclophane

Eui Jung Kim -« Chul Jin Kim
School of Chemical Engineering

<Abstract>

Parylene-N(PA-N) films for use as interlayer dielectrics in ULSI were deposited
from [2.2]paracyclophane at temperatures below 20°C. The film thickness measured was
3500-12000A and the growth rate was 20-70 A/min. The dielectric constant of the
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PA-N films deposited was found to be 2.7F0.05. The deposition rate decreased with
increasing carrier gas flow rate or deposition temperature, but it increased with
increasing pressure. The deposition rate became a maximum at a precursor
decomposition temperature of 600C. The film surface became rough due to particle
formation in the gas phase at a precursor decomposition temperature of 750C or at a
deposition pressure above 1 torr. It was shown that the condensation of a p-xylylene
monomer was a rate-limiting step in the growth of the PA-N films.
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Fig. 1. Schematic diagram of the experimental setup used for PA-N deposition.
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Fig. 2. TGA thermogram of deposited PA-N films in nitrogen.
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Fig. 3. Effect of precursor vessel temperature on deposition rate. Ts = 1C, T = 7007C,
Far = 20 scem and P = 1 torr.
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Fig. 4. Effect of carrier gas flow rate on deposition rate. T, = 110C, Ts = 1C, Ty = 70
0C and P = 1 torr.
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Fig. 5. Effect of precursor decomposition temperature on deposition rate. T, = 110C,
Ts = 1C, Far = 50 sccm and P = 1 torr.
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Fig. 6. Effect of pressure on deposition rate. T, = 110C, Ts = 1T, Tt = 700C and Fa,r =
50 sccm.
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Fig. 7. SEM photographs of the surface morphology of PA-N films deposited at (a) 1 torr;
(b) 2 torr and (¢) 4 torr. T, = 110TC, Ts = 1T, T¢ = 700T and Far = 50 sccm.
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Fig. 8. Effect of substrate temperature on deposition rate. T, = 110T, T¢ = 700TC, Far =
50 scem and P = 1 torr.
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Fig. 9. Variation of film thickness and deposition rate according to time. T, = 110C, T =
1C, Ty = 700C, Far = 50 sccm and P = 1 torr.
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