LARGE AREA DIAMOND DEPOSITION BY MICROWAVE PLASMA CVD
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We have developed a new microwave plasma CVD system for large area diamond film deposition. The microwave
waveguide is expanded to the chamber by a horn, and a quartz bell jar with a substrate holder is set in the microwave
chamber. The maximum output power is 5 kW at 2.45 GHz and can generate a large plasma in the bell jar. Diamond films
can be deposited on a 12.5 cm diameter substrate, which is the largest size presented to date, or on many small substrates
simultaneously. By using the above microwave CVD apparatus, uniform diamond films over 5 um thick have been
deposited on 12.5 cm diameter silicon wafers polished by diamond paste, under the following conditions: microwave
power of 3 kW, gas feed of 99.3% H; and 0.7% CH., or additive CO, gaseous pressure of 40 Torr, substrate temperature of
850°C, magnetic field of 875 Gauss and duration of 16 hr. The deposited diamond films have been shown to be

polycrystalline with little graphite as determined by Raman spectroscopy.

1. Introduction

Generally, a conventional microwave plasma
CVD apparatus'’ consists of a quartz tube of
diameter less than 60 mm penetrating a standard
waveguide of 2.45 GHz; consequently, the sub-
strate size is limited by the waveguide size.

We have developed a new microwave plasma
CVD system for large area diamond film deposi-
tion. The system consists of a horn type microwave
chamber with a quartz bell jar. We have attempted
to accelerate the growth rate of diamond films by
the addition of CO gas to the CH4 and H; gases,
and also by adding a magnetic field to the plasma,
and have examined the relation between diamond
film uniformity and the surrounding conditions.
Scanning electron microscopy (SEM) and Raman
spectroscopy have been used for detecting and
identifying diamonds and diamond films.

2. Experiment

The apparatus used in these experiments is
shown schematically in Fig. 1. The waveguide is
expanded gradually to the microwave chamber by
a horn to reduce the microwave reflected power,
and a quartz bell jar of 18 cm inner diameter with a
substrate holder is set in the microwave chamber.

The cross section of the chamber is cylindrical, and
the electromagnetic field mode in the microwave
chamber is TE ;. The substrate holder is set verti-
cal to the microwave propagation direction and
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Fig. 1. Microwave plasma CVD system.
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