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DISSOCIATION MECHANISM OF CHLOROSILANE TO SILICON IN LOW PRESSURE MICRO

WAVE PLASMA OF ARGON AND ARGON WITH HYDROGEN MIXTURES^ 

R. Avni, U. Carmi, I. Rosenthal, R. Manory and A. Grill 

(2) 
The previously reported investigation of the dissociation 

mechanism of silicon tetrachloride to silicon by plasma with argon 

or in mixtures of argon and hydrogen was continued by sampling the 

microwave induced plasma and its chemical components by: (i) electro

static double floating probe system (DFPS), (ii) quadrupole mass-

speccrometry (QMS) and (iii) electron spin resonance (ESR). Plasma 

diagnostics, i.e., mean electron energy and positive ion density, 

were performed by DFPS. The reaction rate for chlorosilane fragmenta

tion, polymerization and silicon formation in the plasma state were 

evaluated by QMS sampling of the plasma along the gas flow. ESR was 

used to investigate the amounts of free radicals adsorbed on solid 

alumina from different regions of the plasma. 

Comparing the two plasmas, (SiCl, + Ar) and (SiCl, + Ar + H„) , 

it was found that the dissociation of SiCl, to Si in the argon plasma 

is mainly controlled by an ion-molecule mechanism, while the dis

sociation in the presence of H_ is mainly controlled by the radical 

mechanism, 

REFERENCES: 

1. Avni, R., Carmi, U., Rosenthal, I., Manory, R. and Grill, A., 
Thin Solid Films 107, 235 (1983) 

2. Grill, A., Grossman, E., Manory, R., Carmi, U. and Avni, R., 
in: 1A-1386, 1983, p. 82. 

LOW TEMPERATURE DEPOSITION OF PYR0CARB0N COATINGS 

A. Inspektor, U. Carmi, A. Raveh and R. Avni 

Pyrocarbon, due to its special physical-mechanical and chemical 

properties, is a very attractive material for use in bioengineering, 

aeronautic, nuclear and semiconductor technologies. This work deals 

with the formation of pyrocarbon coatings at relatively low tempera

tures (300-500°C). 
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The deposition process takes place in a nonequilibrium, low 

pressure rf plasma (of argon and propylene) which is well suited for 

surface treatments as well as for deposition of thin films on 

thermally sensitive materials. The coating adheres well and is 

homogeneous and uniform over the whole surface of the substrate. 

Its properties are similar to those of coatings prepared by the 

CVD method at high temperatures (T > 1000°C). 

REACTIONS OF CARBONYL SULFIDE IN A RADIO-FREQUENCY PLASMA 
* 

S. J. Bezuk , L. L. Miller and I. Platzner 

Carbonyl sulfide was flowed through the plasma zone of a 13.6 MHz 

inductively coupled discharge. The active plasma was sampled by mass 

and emission spectroscopy. Typical conditions were as follows: 
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power: 5-25 W, pressure: 0.1-0.3 Torr, flow rate: 4 cm min . Mass 

spectrometry showed the neutrals CO, S, and S as products. The major 
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ions were COS , S , S * S , CO and CS„ . The variations in the 
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ionic composition as pressure and power were changed were studied. 

Reaction products coat the reactor walls after some time and it was 

shown that this deposit could be sputtered with a CO or Ar plasma to 

produce sulfur-containing ions. Experiments using a small amount of 

2-butyne as coreactant with COS suggested that this hydrocarbon re

acted with sulfur atoms. Comparison with the chemistry of butane 

plus COS was made. Emission spectroscopy showed major bands due to 

CO and CS . S emission had a lower intensity. It was shown that 

5 mol % of SF, quenched much of the CS emission. It is suggested 
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that CS is formed from electron-COS recombination. 
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