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Study on generation and distribution of microwave signals based on
optoelectronic oscillator for satellite applications

Z0U Guangjian' , ZHANG Baofu' , TENG Yichao® , LU Lin', GE Haibo®
(1. Institute of Communication Engineering, PLA University of Science and Technology, Nanjing 210007, China; 2. Institute of
Field Engineering, PLA University of Science and Technology, Nanjing 210007, China; 3. Institute of Information and Communi-

cation Engineering, Xi’ an University of Rosts & Telecommunication, Xi’ an 710000, China)

Abstract: In order to reduce the volume and weight of a satellite communication system and enhance its temperature stability
and anti electromagnetic interference ability, a new method was adopted. A photoelectric oscillator was used as microwave local
oscillator on the satellite. Microwave signal was transmitted by the fiber. The generation, distribution, transmission and frequency
conversion of microwave signal were integrated into the system. After theoretical analysis and experimental verification, the results
show that the method is feasible. Based on an optoelectric oscillator, the microwave signal of 11. 5GHz was generated and
distributed by low-loss optical fiber through multi-channel output experimentally. The first output signal has the same frequency with
the local oscillator, with phase noise of —100.5dBc/Hz@ 10kHz. The second output signal$ frequency is twice of local oscillators
frequency with phase noise of — 86. 6dBc/Hz@ 10kHz. Compared with the conventional electrical method, the new method to
transmit microwave signal has significant effect in improving transmit efficiency, reducing volume, weight and cost, enhancing anti-
jamming power and temperature stability, improving signal quality and bandwidth of the system.
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Fig. 1 Structure of microwave photonic signal distribution system based on

optoelectronic oscillator
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Fig.2 Optical and electrical spectrum of the generated signal in node 1
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Fig.3 Phase noise of the generated 11.5GHz signal in node 1
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Fig.4 Optical and electrical spectrum of the generated frequency-doubled

signal in node 2
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Fig.5 Phase noise of the generated 23GHz signal in node 2
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