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ABSTRACT

Silicon Nitride, Silicon Oxy-Nitride, and silion oxide film layers have been fabricated by
RF sputtering method. The composition of these layers fabricated at varying oxygen inje-
ction and substrate temperature have been analyzed at RF power 1kw. While the oxygen
Injection and substrate temperature incerased, the oxygen content in these film layers inc-
reased considerably.

Farthermore the density, the refractive index and dielectric constant of the film layers
decreased with the increasing oxygen content and the polarizability was obtained from the

clausius-Mossotti equation
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Table 1. Film Deposition Conditions
say| Ar 02 | 27A% | AENTE |JlweE! T | AEus
= (scem) | (scem) (Torr.) (Torr.) (c) (A) (W /oh)
1| 50 0 2~5x107° 8x107° | 4 & | 3,000 3.18
2| 49 1 2~5x10°° 8.1x107° | & & | 3,000 3.18
3] 48 2 2~5x107° 8.2x107* | 4 & | 3,000 3.18
4| 47 3 2~5x107° 8.3x107% | 4 =& 3,000 3.18
51| 46 4 2~5x%107° 8.4x107% | 4 2 | 3,000 3.18
6 | 50 0 2~5x107° 8 x107° 150 3,000 3.18
7| 49 1 2~5x%10"° 8.1x107° 150 3,000 3.18
8 | 48 2 2~5x10°° 8.2x 1077 150 3,000 3.18
9| 47 3 2~5x107° 8.3x 1073 150 3,000 3.18
10 | 46 4 2~5x 107" 8.4 x 107° 150 3,000 3.18
11 | 50 0 2~5x10"° 8 x107° 250 3,000 3.18
12 1 49 1 2~5x107° 8.1x107° 250 3,000 3.18
13 | 48 2 2~5x107° 8.2x 107° 250 3,000 3.18
14 | 47 3 2~5x10°° 8.3 x 10°° 250 3,000 3.18
15 | 46 4 2~5x107° 8.4 x 107° 250 3,000 3.18
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Fig 1. Deposition for Oxygen Injection
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Table 2, Film Stoichiometry for Deposition Conditicn

A; /02 Flow

e seLscem) | 5070 49/1 48/2 47/3 | 46/4
A X SN 1.2 | SO 1.8 N 0.46 S;01.56 N 1.17 Si01.62 | S:0 1.72
150 € SN 1.3 [S©O 1.1l N 0.46 S;O1.8 N 1.15 Si01.72 | S0 1.86
250 € SN 1.26 [SO1.48 N 0.28 | SiOL.64 Si01.76 | Si0 2.23
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Fig 2. Auger Spectroscopy of Film for Oxygen Injection
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Table 3. Measured Dielectric Constants
A fal = A ol =z A} = UL&IEH
Ar/02 Flow(scan)| 71%2% o = ° F e
50/0 2 & SiN 1.32 8.1
50 /0 150 € SN 1.3 7.9 SNy
50 /0 250 C S;N 1.26 7.5
49/1 150 ¢ S01.11 NO.46 7.7
49/1 U $;0 1.28 N 0.46 7.2
49/1 250 C S;01.48 NO0.28 7.3 Si0xNy
48/2 4 2 50 1.56 N 0.17 5.6
48/2 150 ¢ 5,0 1.83 N O.15 5.46
4773 e S;0 1.62 5.35
48 /2 250 € S;0 1.64 5.3
47/3 150 ¢ S0 1.72 4.8
46/4 PR S0 1.72 4.7 SiOx
4773 250 C S0 1.76 5.15
46/4 150 ¢ 5;0 1.86 5.1
46/4 250 ¢ S0 2.23 4.9
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