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ABSTRACT

Silicon Oxynitride(SiON) thick films on p-type silicon(100) wafers have obtained by using plasma-enhanced chemical vapor
deposition from SiHy, N,O and N,. Prism coupler measurements show that the refractive indices of SiON layers range from 1.4620
to 1.5312. A high deposition power of 180 W leads to deposition rates of up to 5.92 um/h. The influence of the deposition condition
on the chemical composition was investigated using X-ray photoelectron spectroscopy. After deposition of the SiON thick films,
the films were annealed at 1050°C in a nitrogen atmosphere for 2h to remove absorption band near 1.5 um.
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Fig. 1. Deposition rate at A=632.8 nm of before and after
annealing as a function of rf power.
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Fig. 2. SEM photograph for a SiON thick film.
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Fig. 3. Refractive index at A=632.8 nm of before and after
annealing as a function of rf power.
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Fig. 4. Wide scan XPS spectra of SiON thick films deposited
under different rf power.

Table 1. Atomic Concentration of SiON Thick Films Deposited
under Different RF Power

Oxygen  Silicon Nitrogen
RF power (atygA) ) (at %) (at (i ) Remark
60 W 59.57 3748 2.95 After
120 W 61.35 36.43 222 ,
180 W 6275 3430 192 annealing
120 W 52.23 44.73 3.04 Before annealing
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Fig. 5. AFM images of the SiON film deposited at 120 W (&)
before annealing and (b) after annealing.
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