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Abstract Graphene has attracted numerous attentions from materials communities and nano-device industries
due novel physical and chemical properties in recent years. Considering to introduced impurities and defects in the
interface of most graphene-based nanodevice by transfer methods, it has been an essential task to directly synthesize
wafer-sized high-quality graphene films on the silicon oxide.Based on the traditional hot-wall chemical vapor deposition
(CVD) system,a new isolated-substrate growth system was designed via affiliating added a microwave-plasma unit for
providing additional etching and enhancing effects, called microwave-plasma etching and enhancing CVD (MPEE-
CVD).By utilizing this MPEE-CVD system, the direct synthesis of controllable-sized graphene films on silicon oxide
and other isolated substrates was successfully realized, whose crystal qualities was characterized by raman spectroscopy
and scanning electron microscopy. The way of further improving the performance of graphene-based field-effect
transistor nanodevices was opened. Meanwhile, it provided a possible guidance to directly grow other advanced two-
dimensional materials on the isolated substrates to meet industrial requirements.
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