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STUDY OF THIN FILMS PREPARED IN GLOw
DISCHARGE FROM HYDROCARBONS”

HCCAEJOBAHUE TOHKHX IUVIEHOK u3 yr. .E.UHOHQWOHOF
NIPUTOTOBAEHHEIX B TAEIOMEM PA3PHNIE

J.FILIP®, R, HRACH” v. HRACHOVA®, Praha

the help of biased substrates or by pyrolysis in hexan vapours, respectively.

The films were prepared in a simple "'T* form glass system. In the longer part platinum electrodes
and two couples of probes were placed. In the transverse part of the System there was holder of the film
substrates. The System was pumped by means of rotary and oil diffusion pumps to a pressure of 10™* p,.
The pressure was measured by ionization and Pirani vacuum gauges. The experimenta] system was
Connected with reservoirs with argon and hydrocarbons by means of a set of valves and capillars. The
probes were cleaned before €very measurement by heating.

Our first experiments were performed in an argon-xylen mixture. The totaj pressure of the mixture
was 50 Pa, the xylen admixture was changed from 2 to 20 9, In this report we give some details about
the plasma parameters of these mixtures using the probe method. In Fig. 1 there. can be seen the
dependence of the axial electric field in the positive column on the admixture of the xylen and on the
discharge current, The electric field was determined by help of a two probes system. It is evident that the
electric field is an increasing function of the xylen admixture and a decreasing function of the dicharge

By means of a single probe diagnostic the electron temperature 7, and the electron density n. were
measured. These two plasma parameters are presented in Fig. 2 in the dependence on the xylen
admixture for a discharge current of 20 mA. It can be seen that both plasma parameters firgs sharply
decrease and then increase with the rising xylen admixture, but this charge is not too significant.
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Fig. 1. Dependence of the electric fie[q E on the Fig 2. Dependence of the electron temperature

% Xylen

discharge current ang the xylen admixtyre, « and electron density n- for =3¢ mA on the

Xylen admixture,

8:5:.. ?Eunoxmaﬁo@ 300 V), the second one was 400 v, The film thickness was determined
m8.o_d_.=m to Klagge [6] m.noS the film r sistance (i.e. from the volt-ampere Characteristic of the
cylindrical substrate) for varioys deposite times. The thickness of films for 20 % of xylen in the mixture

moSnnxwoJEnEmsnS performed in ith ki i i
. ; r pure hexan Vapours, but with lielp of the described method it
was not possible .8 obtain contiuous fitms of 5 measurable thickness. Only for the case of side discharge
on the mzn..mqm.s 1t was possible to prepare the film of the same Properties as films formed o the cathode
of the main discharge. In the hexan vapoyrs Pyrolytic experiments were performed, too. Two different

T

u0 480 ¢ [5]

Fig 3, Dependence of the thin film thickness on the deposition time for a substrate bias of 300 A4
(flowing potentia] curve 1) and 400 V (curve 2), o
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types of films in dependence on substrate temperature were found. For temperature of up to 2000 °C we
obtained films with very good insulating properties, for temperatures ranging from 2100 to 2300 °C the
resistance of the obtained films was rather low (the resistance equals 200 Q). No significant
changes of layer properties were observed in experiments when the pyrolysis and the glow discharge
were applied mmBEB_.ooEQ.

The described experiments suggest that for cyclic hydrocarbons it is possible to prepare films using
biased substrates while for simple hydrocarbons this method is not effective enough. In our next
€xperiments we shall study the polymerization of various hydrocarbons as well as the preparation of thin

films with defined conductivity.
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