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A Variable Sample Rate Recursive Arithmetic Half Band Filter
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ABSTRACT

Due to the limited power supply resources, it is essential that the minimization of algorithmic operation and
the reduction of the hardware logical-resources in the design of the satellite transponder. It is also required that
the transponder process the signals of various bandwidth efficiently, that is suitble for the SDR-based
implementation. This paper proposes a variable rate down sampler which can provide variable bandwidth and data
rate for carrier, ranging and sub-band command signals respectively. The proposed down sampler can provide
multiple 2™ decimated outputs from a single half band filter with recursive arithmetic architecture, which can
minimize the hardware resources as well as the arithmetic operations. The algorithm for hardware implementation

as well as the analysis for the passband flatness and aliasing is presented and varified by the FPGA

implementation.
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