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Abstract

In industrial IoT device condition monitoring projects, we frequently encounter challenges such as a large number of channels,
stringent synchronization requirements, and limited on-site power supply. To address these issues, we developed a distributed
acquisition system based on an FPGA-RISC-V architecture: the FPGA controls 16 ADC channels for simultaneous sampling
and performs basic data preprocessing, while the RISC-V processor (BK7258) packages the data and transmits it via Wi-Fi or
Ethernet. Experimental results demonstrate a synchronous sampling rate of 1 MSPS across all 16 channels, a channel-to-channel
synchronization error below 1 ps, and a packet loss rate under 0.02% during continuous operation for 72 hours. To illustrate this
architecture, we conducted a comparative analysis with our previous smart instrument project for two-wheeled vehicles (using the
BK7258). These results confirm that RISC-V is fully capable for real-time acquisition and control applications.
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