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The Design and Implementation of Digital Beam-
Former of Multi-beam Phased Array Antenna

LiJian Wang Huali Deng Dexin

Abstract: Multi-beam phased array antenna system utilizes beam-forming network to carry out space-division
multiple access (SDMA) by producing multiple beams with different directions. According to the mechanism of
producing 16 contoured beams with a 61 elements hexagonal planar array is discussed, and a novel digital
beam-former scheme based on distributed arithmetic is presented. This beam-former can carry out multiply and
accumulate operations utilizing the memory blocks of FPGA instead of hardware multiplier, which reduces the
FPGA chip resources. The schematic design of this digital beam-former is validated with the simulation results.
Keywords: Multi-beam Phased Array Antenna; Digital Beam-Forming Network; Distributed Arithmetic
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