Pipeline Frequency Boosting: Hiding Dual-Ported Block RAM Latency using Intentional Clock Skew
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Objectives Pipeline Bypassing/Forwarding
Hide dual-ported block RAM access Written data is passed forward through a bypass register,
latencies without additional pipeline skipping any additional cycles incurred by RAM writing process.
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Useful or intentional skewing introduces skews to clocked
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The write port is clocked late and the Clock scheduling for a Single- For minimal clock period, A,,and A4 are
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Experimental Results

Design Fmax (MH%_) Fmax (MHz)
Method (Quartusll STA) (Tested)

Fully Pipelined bypass 179 208 37
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Static timing analysis is derived using Quartusl|

‘A dual-clocked tracing RAM is written by a DUT at] : -
_high freq. and read by a reference at low freq. | |f_Counter WrAd:; : I

Randomly initialized RAMs and random addresses

Awr=
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Optimal 183 238 21
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A pipeline with 16-bit data width and 8-bit address width
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L 50% less FFs) (43% less LUTs) (14% performance improvement

Clock enables were avoided for high performance Reset Generator |
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