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Abstract:  Satellite communication is developing towards the direction of multi-frequency and large bandwidth trans-
mission, multi-granularity flexible switching and forwarding, broadband flexible space high-speed networking, which puts
forward higher requirements for the processing and switching capacity, and high-speed transmission capacity of satellite
communication payloads. Traditional satellite communication systems usually use microwave technology to process and for-
ward signals on the satellite. There are electronic bottlenecks in processing speed and transmission bandwidth, which makes
it difficult to achieve multi-frequency, large bandwidth, multi-granularity, multi-channel data transmission and high-speed,
high-capacity inter-satellite data interaction under the premise of taking into account the load weight, volume and power
consumption, so as to meet the needs of future satellite communications. Microwave photonics combines microwave and
photon technologies, and has the characteristics of wide working frequency band, large instantaneous bandwidth, no electro-

magnetic interference, flexible access, small size, light weight, etc. Satellite communication payloads based on microwave
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photonics can overcome the electronic bottleneck of traditional microwave technology by optical means, and greatly im-
prove the transmission and processing performance of multi-frequency and large bandwidth communication signals of satel-
lite communication systems. It provides a new idea for the design of satellite communication payload. Aiming at the limita-
tions of satellite communication based on traditional microwave technology, this paper explores the new microwave photon-
ic satellite communication payload architecture in the future, proposes the composition and implementation scheme of mi-
crowave photonic communication payload system, and focuses on the module composition and functional structure of
broadband optical-electro/electro-optical array conversion module, large instantaneous bandwidth microwave photonics
channelization unit, and multi-scale microwave photonics flexible switching module. On this basis, the key technologies
such as broadband low stray microwave photonics frequency conversion, microwave photonics intensive channelization and
optical switching matrix are further studied, and the corresponding solutions are proposed. At the same time, in order to re-
duce the system volume, weight, power consumption and improve the system stability, the referential ideas of the chip and
integration technologies of the system are explored. Then, in view of the potential important role of satellite communication
payloads of microwave photonic payloads in future satellite communications and space information networks, this paper an-
alyzes and prospects the application scenarios of satellite communications based on microwave photonics payloads, and pro-
poses three typical data transmission modes, namely local data processing and forwarding, remote data transmission and for-
warding, and collaborative processing within distributed satellite clusters, which support Q/V, Ka, Ku and other multi-fre-
quency, multi-bandwidth, multi-channel multi-service microwave signal reception and transmission, and high-speed, high-
capacity, long-distance laser link data interaction. Finally, the development route and key problems to be solved of satellite
communication payload technology based on microwave photonics are summarized and prospected, which provides impor-

tant theoretical reference and key technical support for the design and application of future multi-frequency integrated satel-
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lite communication payloads.
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