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In this research, we proceeded with research on the development of a
blackbody emitters and EL emitters, investigation of emission mechanisms and the optimization of the
device structure, highly integrated optoelectronic devices on silicon chips. In the development of

the blackbody emitters, we proceeded with optimization of materials and device structure,
construction of theory and simulation for the elucidation of emission mechanisms. We also studied
the new graphene growth method that can be directly formed on silicon substrate. For the EL emitter,
we investigated the EL emitting mechanisms and its improvement method. In addition, for the highly
integrated optoelectronic devices, we studied the coupling of nanocarbon device to silicon
photonics, and we demostrated the optical coupling between carbon nanotube and optical waveguides
and the control of emission properties.
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