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Abstract: Polycrystalline silicon thin films deposited on p-type (100) silicon wafer substrates were prepared by
means of microwave electron cyclotron resonance plasma-enhanced magnetron sputtering ( ECR-PEMS) and mi-
crowave electron cyclotron resonance chemical vapor deposition (ECR-CVD) at low temperatures in the present
work. To characterize the microstructure and surface morphology of the films the Raman spectroscopy X-ray dif-
fraction and atomic force microscopy were used. The study focuses on the effect of pure helium plasma substrate
pre-treatment on the deposited film properties. The results show that the film crystallinity and grain size are obvi—
ously enhanced by ‘the helium plasma pre-ireatment in both deposition processes. At the same time the micro—
structure and surface morphology of polycrystalline silicon film with ECR-CVD are improved.
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Fig. 1 A schematic of the MECR-PE system
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plasma-enhanced magnetron sputtering ECR-PEMS) ECR-PEMS
(mi- (99. 999% 74.8 mm)
crowave electron cyclotron resonance chemical vapor (99.99%) 20 mL/min; ECR-CVD
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N Table 1 Parameters for polycrystalline silicon deposition
ECR
1819 W IW
a ECR-PEMS 600 200 Ar
1 V(SiH,):
b ECR-CVD 600 V(H,) =
1849 1:10
¢ ECR-PEMS 600 200 Ar
1. ECR 8 cm. V(SiH,):
b (100) d ECR-CVD 600 V(H,) =
0.01 Q * cm. 1:10
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Fig. 2 Raman spectrums of polycrystalline silicon
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Fig.5 AFM images of polycrystalline silicon films prepared under different conditions
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Fig. 6 The average particle diameter of polycrystalline

silicon films as a function of sample model
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Fig. 7 The RMS roughness of polycrystalline

silicon films as a function of sample model
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