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ABSTRACT

Recently, the demand for high-integrated, low-powered, and high-powered SoC design has been increasing due to the
multi-functionality and the miniaturization of digital devices and the high capacity of service informations. With the
rapid evolution of the system, the required hardware performances have become diversified, the FPGA system has been
increasingly adopted for the rapid verification, and SoC system using the FPGA and the ARM core for control has been
growingly chosen. While the AXI bus is used in these kinds of systems in various ways, it is traditionally designed with
AXI slave structure. In slave structure, there are problems with the CPU resources because CPU is continually involved
in the data transfer and can’t be used in other jobs, and with the decreased transmission efficiency because the time
not used of AXI bus beomes longer. In this paper, an efficient AXI master interface is proposed to solve this problem.
The simulation results show that the proposed system achieves reductions in the consumption clock by an average of
51.99% and in the slice by 31% and that the maximum operating frequency is increased to 107.84MHz by about 140%.

Keywords : AMBA Protocol, AXI4 Master, AXI4 Slave, Direct Memory Access(DMA), Field Programmable Gate
Array(FPGA)
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Fig .1. AXI4 bus structure of the internal MCU.
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Fig .3. Data transmission scheme of AXI4 master structure.
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Shcs L(?g1c Available Slave The proposed
Utilization
Registers(#) 437,200 25,560(5%) 7,634(1%)
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Slice (#) 54,650 20,546(37%) 3,500(6%)
RAMB36E1 1090 5(1%) 0(0%)
RAMBI8E1 1090 1(1%) 1(1%)
DSP48E1 900 4(1%) 4(1%)
BUFG 32 13%) 10(31%)
Minimum period (ns) 13.013 9.273
Maximum Freq.(MHz) 76.846 107.84
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