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Improved Design of S-band Unified Test Transponder

JIANG Xiao-feng
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: An improved design scheme with only one common frequency synthesizer used for RF receiving and
transmitting channel of S — band unified test transponder is proposed in this paper. The improved transponder’s
frequency flow, combined frequency interference, the design of signal processing unit and signal channel is
analysed, simulated or tested. The results show that its functions and performance satisfy the test requirements
of S—band TT&C system. One frequency synthesizer is saved in this design under the condition that the coher-

ent turn — around ratio between receiving frequency and transmitting frequency is satisfied at the same time.

Compared with the unimproved one, it has simplified hardware, lower cost and higher reliability.

Key words: space TT&C system; S — band transponder; coherent turn-around ratio; software defined radio
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Fig.1 Principle diagram of unimproved transponder
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Fig.2 Principle diagram of improved transponder
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Fig.3 Simulation results of combination interference
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Fig.4 Equivalent noise model of transponder
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Fig.7 Level allocation of receiving channel
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Fig.8 Level allocation of transmitting channel
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Fig.9 Mean and variance of ranging
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Fig.10 Mean and variance of velocity measurement
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