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Experimental Research on a Radio-Over-Fiber System
Based on 60 GHz Millimeter-Wave

Dong Ze Cao Zizheng Chen Lin Wen Shuangchun
(Key Laboratory for Micro/ Nano Opto-Electronic Devices of Ministry of Education ,

School of Computer and Communication , Hunan University, Changsha, Hunan 410082, China)

Abstract An integrated radio-over-fiber (ROF) system with 60 GHz wireless mm-wave transmission by using
optical carrier suppression (OCS) is proposed and experimentally demonstrated. A Mach-Zehnder single-arm intensity
modulator (IM) is employed to generate 60 GHz millimeter-wave by OCS, and the 2.9-Gbit/s on-off keying (OOK)
signal is modulated on mm-wave by using other IM. Then the downstream signal is transmitted from central office to
base station by fiber link. In the base station, the mm-wave is detected by a high-speed optical/electrical (O/E)
converter before it is amplified by an electrical amplifier and beamed by the antenna. The received wireless mm-wave
is demodulated by coherent demodulate to retrieve the baseband signal. The experimental results show that the
58 GHz optical millimeter-wave will be generated by 29 GHz radio frequency resource, and 2.9 Gbit/s downstream
and upstream data can be transmitted over 20 km in fiber, and 2.6 m wireless distance can be realized simultaneously.
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