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The crystallinity of silicon films deposited at low temperatures with
Remote Plasma Enhanced Chemical Vapor Deposition (RPECVD)

AE 8 ol AA, ol A %
EFEHRGL 3434 AR FH A7

Dong-Hwan Kim, Il-Jeong Lee, and Shi-Woo Rhee
Laboratory for Advanced Materials Processing (LAMP)
Department of Chemical Engineering,

Pohang University of Science and Technology (POSTECH),
790-784, Pohang, Korea

Polycrystalline Si films have been used in many applications such as thin
film transistors(TFT), image sensors and LSI applications. In this research
deposition of Si films at low temperatures with remote plasma enhanced CVD
from SipHg-SiF4-Hp on SiO, was studied and their crystallinity was
investigated. It was concluded that growth of crystalline Si films was favorable
with (1) low SipHg flow rates, (2) moderate plasma power, (3) moderate SiF4
flow rates, (4) moderate substrate temperature, and (5) suitable method of

surface cleaning.
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Fig. 1 QMS peaks when RF power is 20W
Temp.:430°C, Pressure: 0.4torr,
SipHg/SiF4/H>=1/30/100 sccm
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Fig. 2 QMS peaks when RF power is 100W
Temp.: 430°C, Pressure: 0.4torr,
Si2H6/SiF4/I-12=1/30/ 100 sccm
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Fig. 3 IR spectra with different RF power Fig. 4 Relative intensity of ESR spectra

Temp.: 430°C, Pressure: 0.4torr, at different plasma power
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Fig. 5 Number of powders formed in the gas phase Fig. 6 Deposition rates at different SiF4 and SiyHg rates.
at different SiF4 flow rates. Temp.: 430°C, RF power: 60W,

Temp.: 430°C, Pressure: 0.4torr, Pressure: 0.4torr, Hy=100sccm
RF power: 60W, SioHg/H>=5/100 sccm
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Fig. 7 XRD peak dependence on RF power Fig. 8 XRD patterns of Si films at different SiF4 flow rates
Temp.: 430°C, Pressure: 0.4torr, Temp.: 430°C, Pressure: 0.4torr, SipHg/H,=1/100 sccm
SigHg/SiF4/Hy=5/30/100 sccm
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