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Abstract
We studied the dielectric characteristics of low-k SiOCH thin films by Ellipsometry. The SiOCH

thin films were prepared by deposition of BTMSM precursors on p-Si wafer by CCP-PECVD method.
The nano-porous structural organic/inorganic hybrid-type of SiOCH thin films correlated directly to the
formation of low dielectrics close to pore(k=1). The structural groups including highly dense pores in
SiOCH thin films originated the anisotropic geometry type of network structure directing to complex
refractive characteristics of SiOCH single layer on the p-Si wafer. The linearly polarized beam of
Xe-ramp in the range from 190 nm to 2100 nm introduced to the surface of SiOCH thin film, and the
reflected beam was Elliptically polarized by complex refractive coefficients of SiOCH dipole groups.
The amplitude variation ¥ and phase variation A of the relative reflective coefficients between
perpendicular and parallel components to the incident plane were measured by Ellipsometry. The
complex optical constants n and k as well as the dielectric constant and thickness of SiOCH thin films

were driven by the measured value of ¥ and A.
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Susceptor gap 500 mils (12.7 mm)
Process step time 10 s
Substrate temp. 100 °C
Pressure Servo 3.0 Torr
RF power, match, mode 450 W , Auto , B-to-B
Used Gas and flows O 60
Ar-BT 16 - 25
i (1step)
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Table 2. The thickness and refractive index and dielectric constant of SiOCH thin film with various

BTMSM rates[10].

Thickness ( d ) Refractive index ( n ) Dielectric constant ( k )
B'(I‘I:/:S?’l nm Ellipsometer 633 nm n’ C -V 1MHz
As-depo Annealed As-depo  Annealed As-depo Annealed As-depo Annealed
BT16 144 137 1.453 1.424 2.11121 2.02778 231 211
BT17 133 135 1.451 1415 2.10540 2.00223 2.61 225
BTI18 131 130 1.451 1.414 2.10540 1.99940 2.10 2.34
BT19 139 148 1.452 1.425 2.10830 2.03062 2.16 1.88
BT20 147 149 1.452 1.416 2.10830 2.00506 225 1.67
BT21 143 144 1.453 1420 211121 201640 2.29 1.76
BT22 142 137 1.452 1429 210830 204204 199 193
BT23 151 153 1.455 1.434 2.11703 2.05636 2.29 1.86
BT24 145 159 1.453 1.414 2.11121 1.99940 2.82 2.13
BT25 137 166 1.453 1.423 211121 2.02493 257 1.98
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