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system for forming and processing semiconductor devices. In the solid-state processing system, raw materials
containing silicon and oxygen are mixed and reacted in order to remove impurities and to form silicon dioxide
(SiO2) on the substrate by heating. The above process is referred to as “thermal oxidation.” Thermal oxidation
is widely used to form shallow junction device isolation structures and gate dielectric layers. In order to obtain
a flat and homogeneous oxide layer, the thermal oxidation process must be precisely controlled. The control
over the thickness of the thermal oxide layer is particularly important in the manufacture of very-large-scale
integration (VLSI) devices. The local distribution of the thickness of the thermal oxide layer causes variations
of characteristics of devices formed on the substrate. This local distribution of the thickness of the thermal
oxide layer may affect the integration density and electric characteristics of the device. Unfortunately, the
local distribution of the thickness of the thermal oxide layer is more likely to occur due to variations in the

thickness of the seed layer, which is the layer that is first deposited on the surface of the silicon substrate. The
seed layer typically consists of silicon nitride, silicon oxide, or polysilicon. If the thickness of the silicon nitride

layer is not uniform throughout the wafer, uneven thickness of the thermal oxide layer may be formed
between the silicon nitride layer and the substrate. As a result, the formation of shallow junction isolation
structures and gate dielectric layers may vary. A non-uniform thickness of the silicon nitride layer will also

cause non-uniformity of electric characteristics. One method for improving the uniformity of the thickness of
the thermal oxide layer is to use an RF plasma oxide deposition method. In the RF plasma oxide deposition
method, a plasma formed by dissociation and excitation of the raw materials removes impurities, thereby

lowering the defect density of the formed oxide layer. The RF plasma oxide deposition method can be used to
form the thermal oxide layer, the tunnel oxide layer, and the gate oxide layer. The formation of the tunnel

oxide layer is of particular interest because a thinner tunnel oxide layer reduces quantum tunneling currents.
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