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Abstract—Characteristics of the hydrogenated amorphous silicon(a-Si:H) films prepared by the electron
cyclotron resonance plasma chemical vapor deposition(ECRP CVD) method at low pressure(10~* Torr) were
studied. Deposition rate, hydrogen content and surface roughness were investigated under various deposition
conditions such as substrate temperature, partial pressure of SiHy and microwave power. The hydrogen
content in the deposited films decreased with the increase of the microwave power and SiH, partial pressure,
but increased with the substrate temperature. The deposition rate depended greatly upon the microwave
power and partial pressure of SiHy, but slightly upon substrate temperature. The roughness of the deposited
film surface was improved as substrate temperature and microwave power increased.
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Fig. 1. Schematic diagram of the ECR plasma CVD sys-
tem.

PE=Penning gauge, PI=Pirrani gauge, TC=tem-
perature controller, PC=pressure controller.
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Fig. 2. Time curves for the relative mass gain of the depo-
sited films and the deposition rate.
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Fig. 3. Distribution of magnetic flux density and the posi-
tion of the ECR zone from the top of ECR cham-
ber.
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Fig. 4. Deposition rate as a function of the position of
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D, : surface diffusion coefficient [cm?/s]
E. : activation energy [eV]

Gain,, :specific mass gain for q Ar flow rate and t
deposition time [-]

H : height of substrate [cm]

k : Boltzmann constant [eV/K]

m : weight of substrate [g]

Am  :mass gain through deposition [g]

T, : substrate temperature [K]

t : deposition time [s]

v, : frequency factor [s™]

azjo|A 2X}

a(w) :IR absorbance at wavenumber @ [arbitrary
units

p : density of substrate [g/cm®]

® : wavenumber [cm™1]
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