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INTRODUCTION

The traditional multi-CE architecture consists of multiple
customized CEs (each containing a PE array). PE array
shows the schematic of the PE array section in a CE. Each PE
array is flanked by a PE in/out Buffer. In the CE architecture,
a complete computation cycle T includes the following
delay components: Buffer Refresh Time (Tbr) and PE
Calculation Time (Tpe). The Tpe further includes PE Pipeline
Time (Tpip) and Effective Time (Te). Using Te /T for
accelerator efficiency. Every computation unit, the CE need
to refresh its buffer and break the pipeline, which is
inefficient. In pipeline architecture, Te /T equals to 1.

A High-Performance Pixel-Level Fully 

Pipelined Hardware Accelerator for CNNs

Deploy CNN on FPGA

In pipeline architecture, caching (Rowi+2)×In_C Ifmap
pixels can solve the first pixel of Ofmap , and every new
input pixel can determine a new selection field and
compute the value of the next pixel. In CNNs, each
receptive field undergoes a multiplication-addition
operation, resulting in a batch of output.
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Using a slow clock domain (SCD) to drive designs based on 
LUTs and FFs.
Using a fast clock domain (FCD) to drive designs based on 
DSPs and Brams/Urams.
Enhancing the efficiency of FPGA hard cores and further 
enhancing system performance.

Traditional CE Architecture

Hardware Design Toolchain

Experiment Results


