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Silicon Nitride Thin Film
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Abstract Amorphous Si-N, : H films with low hydrogen content have been deposited using a CO, laser assisted PECVDE-or

LAPECVD system. In this system£-thin Si-N, : H films were grown under conventional capacitive RFE"13.56 MHzECdischargeE
with a CO, laser beam hitting on a part of the substrate simultaneously. FEither the substrates were resistively heated or notE-these

films were proved to have larger index of refraction and better surface flatness. BesidesE-their resistance to corrosion was

considerably improved as compared to films grown under conventional PECVD process. While the resistive heating was replaced by

appropriate CO, laser irradiationf—the absorption of laser beam raised the substrate-thin film temperature up to 55°C onlyE-and the

irradiation of laser beam reduced effectively the amount of hydrogen bond in the films. This non-thermic process proved that laser

light at 10.58 pm wavelength gave more satisfactory results than at 9.52 pmE-possible reason of this observation is postulated in

this paper.
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Fig.1 Schematic configuration of the system of a PECVD
reactor assisted by a CO, laser
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Fig.2 Substrate temperatures under laser illumination
during 10 min without resistive heating
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Fig.3 FTIR spectra of films grown by processe£ a£GE ™ fEE-

refer Table 1 for the description of each growing process
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Table 1 Properties of amorphous Si-N, : H films grown by different processes

Growing process” Thickness/nm Refractive index n Etching rate/nmj8nin~ 1" * Roughness/nm
£7a£0 99.5+2.2 1.8 > 5688.0 0.98644
£7HE0 49.5+2.8 2 24.6 0.48207
£7c£0 82.0+2.0 1.88 204.2 0.84093
£7dEO 45.0+1.0 1.92 72.8 0.63025
£7e£0 40.0+1.0 2.22 4.7 0.39517
£7f£0 41.0+£1.0 1.95 18.0 0.44049

% 2" ¢ £Gvith neither substrate heating nor laser illuminatioE PECVDEE b£Gvithout substrate heating but with CO,10 £ "20£Qaser illumination kept at 3.
3 W/cenf LAPECVEESS c£Gvithout substrate heating but with C0,9 B 18£@aser illumination kept at 3.3 W/cnf LAPECVEEES dECwith substrate heated to
200°C but without laser illuminatioE PECVDES e£Gvith substrate heated to 200°C. and C0O,10 £ 20£Qaser illumination kept at 3.3 W/cnf LAPECVDES f£0
with substrate heated to 200°C and C0,9 B~ 18£@aser illumination kept at 3.3 W/cnf TLAPECVDE®

* % FKiched in B. O. E solution.
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Fig.5 AFM images of Si-N, : H films grown under using different processe€ ™ a£0 fE€~

refer Table 1 for the description of each growing process
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