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Radio-Over-Fiber System with Frequency Quadruple Optical
Millimeter-Wave Generation Utilizing Cascaded Phase Modulator Along
with an Intensity Modulator

Zhu Chuanhu Lu Jia Dong Ze Cao Zizheng Chen Lin Yu Jianjun
(Key Laboratory of Microl Nano Optoelectronic Devies, Ministry of Education ,

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

Abstract We theoretically and experimentally analyzed the principle of frequency quadruple optical millimeter-wave
generation utilizing phase modulator along with an intensity modulator based on optical carrier suppression (OCS)
scheme. In the experiment, 40 GHz optical millimeter wave (mm-wave) is generated by adjusting the bias of
intensity modulator and the phase between the two modulators which are driven by 10 GHz radio frequency signal.
2.5 Gb/s baseband data is modulated on 40 GHz optical mm-wave directly and transmitted to the base station over
standard single-mode fiber (SMF-28). The experimental results show that the power penalty of downlink data signals
which are transmitted over 20 km SMF-28 is less than 0.8 dBm. The eye diagram of the baseband signal is still clear.
This scheme simplifies the radio-over-fiber system and mm-wave signals are stable and reliable.
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Fig. 1 Schematic diagram of {requency quadruple optical millimeter-wave generation utilizing cascaded phase modulator

along with an intensity modulator
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Fig. 2 Experimental setup for frequency quadruple optical millimeter-wave signals RoF system
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Fig. 3 Eye diagrams of optical mm-wave before (a) and after

b) transmission over 20 km SMF-28;

base-band signal before (¢) and after (d) transmission over 20 km SMF-28
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