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1. Introduction 

So far, we have succeeded in controlling 

deposition profiles of carbon films on trench 

substrates using a H-assisted plasma CVD method, 

and realized sub-conformal, conformal, and 

anisotropic deposition profiles [1-3]. One 

remaining issue of our study is the low deposition 

rate. To increase the deposition rate, the simple and 

effective methods are to change the pressure and 

interelectrode distance in reactor. Here we report 

pressure and interelectrode distance dependences 

of deposition rate for carbon films. 

2. Experimental 

Experiments were performed using an 

H-assisted plasma CVD reactor, in which a 

capacitively-coupled main discharge and an 

inductively-coupled discharge of H atom source 

were sustained independently [4]. To obtain 

different interelectrode distance, a stainless steel 

stair with 4 layers (5 mm per layer) was placed in 

the centre of the substrate electrode. Toluene 

(C7H8), Ar and H2 were supplied at flow rates of 5 

sccm, 60 sccm and 30 sccm, respectively. The total 

pressure was set in a range of 0.1 - 2 Torr. The 

substrate temperature was 100 °C. 

3. Results and Discussion 

The deposition rate of carbon films as a 

function of interelectrode distance as a parameter 

of pressure is shown in figure 1. The deposition 

rate decreases with increasing the pressure from 

0.1 to 0.5 Torr, and then it increases with 

increasing the pressure from 0.5 to 2 Torr. The 

deposition rate tends to increase with decreasing 

the interelectrode distance from 28 to 13 mm. The 

highest deposition rate of 28.7 nm/min is obtained 

in the interelectrode distance of 13 mm at 2 Torr. 
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Fig. 1. Deposition rate of carbon films as a 

function of interelectrode distance as a parameter 

of pressure. 

4. Conclusions 

We have studied the pressure and 

interelectrode distance dependences of deposition 

rate by the H-assisted plasma CVD method. At the 

pressure of 2 Torr and in the nterelectrode distance 

of 13 mm, the highest deposition rate of 28.7 

nm/min is obtained. 

 

References 

[1] J. Umetsu, et al.: J. Plasma Fusion Res. 8 

(2009). 

[2] T. Urakawa, et al.: Surf. Coat. Technol. 228 

(2012) S15. 

[3] T. Urakawa, et al.: Jpn. J. Appl. Phys., 52 

(2013). 

[4] K. Koga, et al., PSE 2012 Proc. (2011). 

第 61 回応用物理学会春季学術講演会　講演予稿集（2014 春　青山学院大学）

Ⓒ 2014 年　応用物理学会

17p-F1-11

08-054


