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Design of a Multifunctional Reconfigurable Terminal for Spacecraft
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Abstract: Inorder to satisfy application requirements for multifunctional reconfigurable satellites, Amultifunctional reconfigurable

(Beijing Institute of Spacecraft System Engineering, Beijing

terminal design schemeis proposed. Compared with the conventional solution, the reconfigurable terminal solution uses a reconfigurable
antenna unit, Its polarization can be reconfigured on-orbit according to mission requirements; the digital baseband board adopts thedual
FPGA design, and its function can be dynamically reconfigured on-orbit according to requirements; the radio frequency system isopti-
mized, thepartialfunctionof antennais integrated into the radio frequency front end. Based on the above designs, the reconfigurable termi-
nal realizes the on-orbit reconstruction of functions such asantenna polarization, antenna pattern, power distribution, andcommunication
modulation mode. Through the reconfiguration, the terminal can support multiple application scenarios such as measurement and con-
trol, data transmission, electronic reconnaissance, etc. The design of prototype and on-orbit reconfigurable process are introduced.
Hardware implementation and actual test results are elaborated. the actual tests show that antenna polarization can be reconstructed and
cross-polarization isolation can reach 19 dB; through the reconfiguration, the product can support 8 kbps of low rate mode or 2 Mbps of
high rate. It can dynamically distribute the transmit power according to the communication rate, the dynamic allocation range up to 3 dB

or more. The implementation and test results show that the product functions such as correctcompletion, goodperformance, simple termi-

nal architecture, flexibledesign and strong scalability, and it has strong engineering reference value.

Keywords: in-orbit reconfiguration; multifunction; digital array; telecommunication; FPGA
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