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Design of a Clock-Synchronous Frequency-Encoded Serial
Interface for Phased Array Antenna Systems
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Abstract

This paper proposes a frequency-encoding-based structure that implements a serial communication interface using
internal FPGA 1P, without needing an external SERDES chip. Traditional SERDES methods use separate Serializer
and Deserializer chips, which increases system costs, PCB area, power consumption, and introduces channel-to-channel
delay differences. The proposed method assumes that the transmitter and receiver share the same reference clock and
converts the state of parallel data into serial signals of different frequencies for transmission. The receiver then
detects the frequency of the incoming signal to restore the original parallel data. This approach is especially easy to
apply to phased array antenna systems that use a common reference clock, and since it can be implemented solely
with internal FPGA resources, it can reduce system costs, save board space, and decrease channel latency skew.
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