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摘要： FPGA 中 Block RAM 的块状特性决定了具有读写位宽转换功能的异步 FIFO 容

易存在存储资源浪费.针对这个现象，本文提出一种基于存储阵列的新型并行 FIFO 结构——

多通道 FIFO 共享多 RAM（Multi-channel-FIFO sharing Multiple RAM, MFMR）.与通用 FIFO 
IP 相比，MFMR 以仅增加少量通用 Slice 资源为代价，大幅度降低专有 Block RAM（BRAM）

存储资源消耗，成倍提升存储资源空间有效利用率，最大可达通用 FIFO IP 资源利用率的 N
倍，其中 N=max(α,1/α)，α是 FIFO 读位宽与写位宽的比值。 
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Abstract： The feature of block RAM in FPGA determines that asynchronous FIFO with 
read-write bit-width conversion is easy to waste of storage resources. To solve this problem, a new 
parallel FIFO architecture, multi-channel FIFO sharing multiple RAM (MFMR), based on Storage 
array, is proposed in this paper. Compared with the common FIFO IP, MFMR reduces the 
consumption of proprietary Block RAM (BRAM) storage resource by a small amount of only a 
few general-purpose slice resources, and multiplies the efficient utilization of storage resources by 
up to N times the utilization of common FIFO IP resources, in which N=max(α,1/α), where α is 
the ratio between the read-bit width and the write-bit width of the FIFO. 
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