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Improving the implementation structure of multi-channel Finite Impulse Response
filter based on time-division multiplexed mechanism

LIU Ming WANG Fuguan YAN Chao

(State Key Laboratory of Acoustics, Institute of Acoustics, Chinese Academy of Sciences, Beijing 100190)

Abstract  Because the demand for resources of multi-channel Finite Impulse Response (FIR) filter
implementation structure is to be reduced, the paper optimizes the implementation structure of multi-channel
FIR filter whose multi-channel input data are transported through time-division multiplexed mechanism. In
the optimized structure of FIR filter which is implemented in FPGA the multi-channel input data share the
same single-channel FIR filter. Compared to the typical structure of multi-channel FIR filter, the resource
evaluation proves that when the optimized structure is formed by different kinds of single-channel FIR filters,
it achieves significant reduction in the demand of registers, and it is roughly the same or achieves significant
reduction in the demands of multipliers and adders.

Key words  Multi-channel Finite Impulse Response (FIR) filter, Time-division multiplex, Field-programmable
gate array
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