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To meet the demand of future high-speed access networks, high-speed modulation technolo-
gies exceeding 100 Gbaud and coherent transmission technologies are developed. NICT aims to
establish 10 Tb/s class short-distance transmission technology by using such modulation technolo-
gies and spatial multiplexing technologies. This paper presents a demonstration of 12.8 Tb/s space
and wavelength division multiplexing transmission using multi-core fibers based on an IMDD-based
transmission system. Then, a direct modulation technology over 100 Gb/s by a single-mode trans-
verse coupled cavity VCSEL and its parallel coupling technology are presented. Finally, we present
a self-homodyne detection technology using a simple transceiver as a coherent transmission tech-
nology for short distance communications.
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