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Ultra-Wideband Arrayed Microwave Photonic Processing Technology

Zhou Tao, Liu Jingxian, Chen Zhiyu, He Ziang, Xie Aiping, Zhong Xin, Cui Yan,
Long Minhui
Southwest China Research Institute of Electronic Equipment, Chengdu 610036, Sichuan, China

Abstract Ultra-wideband arrays have been a trend of development of radar, communication, and electronic information
systems. Microwave photonics (MWP), combining the advantages of both microwave and photonic technologies, will
pave the way for the development of electronic information systems with novel mechanism. In this paper, the domestic and
foreign research progresses of MWP are reviewed. A signal processing architecture based on MWP technologies and
adapted to multiple scenarios is discussed. The research progresses in theories, experiments, and applications of typical
MWP technologies, such as high quality signal generation, large dynamic signal transmission, phase stabilization of
distributed signals, optical beamforming, and optical channelization, are described. In the end, the development trends of
microwave photonics are expected.
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BS: Beam Splitter; PBS: Polarization Beam Splitter; PC: Polarization Controller;
PD: Photodiode; SMF: Single Mode Fiber; TLS: Tunable Laser Source:

VSG: Vector Signal Generator; VSA: Vector Signal Analyzer.

VEA: Variable Electrical Attenuator.
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Large dynamic microwave photonic links based on special modulators™™. (a) MPL based on orthogonal polarization

modulation; (b) MPL using double parallel modulation and feed-forward optical compensation; (c) dual-wavelength linearized
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Fig. 9 Multichannel broadband phase stable link based on pilot round trip transmission™”. (a) Schematic diagram; phase jitters of four

downlinks for (b) 2 GHz and (c) 18 GHz signals after compensation with temperature change of 20° in 2 h; (d) Allan variance

over 0. 5 km fiber link
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Fig. 10 Block diagrams of several integrated optical beamforming methods. (a) Based on optical ring resonator™; (b) based on

AWG"™; (¢) based on cascaded optical switches™; (d) based on Blass matrix
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