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A design of FPGA remote updating and debugging system based on ARM
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Abstract; Field programmable gate arrays ( FPGAs) are widely utilized in industrial control, communication and embedded systems.
Conventionally, debugging and firmware downloading for FPGA are implemented via the traditional wired USB JTAG interface. This
method is often limited by the target FPGA device environment and cable distance, making on-site development cumbersome and inefficient ,
which seriously compromises the maintainability of equipment. With the development of the Industrial Internet of Things, the demand for
remote debugging has become increasingly urgent. To solve such problems of downloading and debugging for target FPGA devices in
complex environments, this paper proposes a remote and rapid upgrade and debugging scheme of FPGA based on XVC ( Xilinx virtual
cable) protocol and microcontroller unit( MCU). The ARM microcontroller is used to remotely control the JTAG interface of FPGA through
the Ethernet network module for remote updating and debugging. The scheme features simple hardware circuit, low cost, stable and reliable
performance. Furthermore, it demonstrates excellent compatibility and can be easily ported to other MCU models available on the market,
offering strong practicality and significant engineering application value.
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Fig. 1 Block diagram of system
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Fig.2 Schematic diagram of the Ethernet module
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Fig.3 Flow of sticky packet processing
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