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Comparisons of Two Methods of Near-Perfect Reconstruction
Based Digital Channelizer Realizations and FPGA
Resources Consumptions

ZHANG Peng,ZHANG Ning,ZHANG Yingnan,SUN Chuiqgiang, MA Nan
(China Academy of Space Technology(Xi‘an), Xi‘an 710000, China)

Abstract ; Wideband flexible transponder has some obvious features such as supporting a variety of satellite communica-
tions air interfaces and constructing flexible satellite-terrestrial link connections. Furthermore , it could change frequency plan-
ning on-orbit based on different requirements. Hence it is a type of key payload which satisfies the requirements of future
Wideband communications satellites. The key technology of wideband flexible transponder is the digital channelizer,which is
based on the algorithm of near-perfect reconstruction. In this paper,to meet with the sub-band filter requirement,two imple-
ment methods ,named sub-band concatenating and direct channelization, were designed based on two common methods and
their performance comparison was provided via simulations.The FPGA resources consumptions of the two methods were fur-
ther proposed ,in which the Xilinx Virtex-4 V4SX55 FPGA were assumed to be adopted. Based on the comparison results , the
suitable application scenarios for the two methods were suggested respectively.Simulation results confirm that when the num-
ber of sub-channels is less than or equal to 256, those filters with sub-band concatenating could be used,and when the num-
ber is greater than or equal to 512 and less than 2048, both types of filters could be adopted, and particularly, when the
number is greater than or equal to 2048 ,those filters with direct channelization should be employed.

Key words: Wideband flexible transponder; Digital channelization ; Sub-band filter; FPGA resources
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Fig.1 Principle of wideband flexible transponder
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Fig.2 Block diagram of perfect reconstruction

channelization based on polyphase FFT
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