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Graphene terahertz modulator and 330 GHz wireless communication system

LIU Hai-tao", WEN Qi-ye", YANG Qing-hui', CHEN Zhib, SUN Dan-dan®, TIAN Wei', ZHANG Huai-wu"
(a.State key laboratory of electronic thin films and integrated devices; b.Key laboratory of communication anti-jamming technology, University

of Electronic Science and Technology of China, Chengdu Sichuan 610054, China)

Abstract: Currently, there are two methods to develop terahertz wireless communication system. One
way is to use the microwave frequency doubling technology. Another approach is to direct modulate THz
source. In this paper, different from both, we study a terahertz wireless communication system based on
spatial direct modulation mode. We focus on exploring the structure of combining silicon and
graphene(Graphene on Silicon, GOS), and have developed a new type of terahertz modulator with 1 MHz
modulation rate, over 50% modulation depth and 0.2-2 THz frequency band. According to this study, we
design and build a 330 GHz terahertz wireless communication system, and the system has achieved a
communication rate of 1 Mbps.
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Fig.1 Raman spectra for monolayer and bilayer graphene on Si substrate
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Fig.2 SEM photographs of graphene film(edge and intermediate)
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Fig.3 Time domain spectra and frequency domain spectra of Si and GOS by TDS system
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Fig.4 GOS modulation rate for 330 GHz
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Fig.5 GOS transmission, reflection and absorption changes for 330 GHz
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Fig.6 Architecture of GOS-based 330 GHz wireless communication system
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