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Abstract

In Deep Convolutional Neural Network (CNN), the light-weight neural network changes
the shape and size of the convolution operation. As a result, general CNN accelerators cannot
efficiently operate light-weight network models. In this project, we analyze the characteristics
of the four types of convolutions, Standard convolution (SC), Depthwise convolution (DWC),
Pointwise convolution (PWC), and Fully connect (FC). According to the hardware architecture
of the four loops unroll method, we design a hardware architecture, called Unroll Loop-3or4,
that can unroll different loops in different types of convolutions. Let the accelerator maintains
high PE Utilization when calculating the four types of convolutions. And according to the
design of the dataflow and shift register, the SRAM access is 1/15 to 1/3 of the other dataflow.
Our accelerator can achieve area efficiency of 32960 (MACS/gate) and energy efficiency of
381.55 (GMACS/W).
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1. Introduction
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2. Research Methodology
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b. PE Array:
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3. Experimental Results
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. 32960 28571.4 28497.2
Area efficiency
(MACS/gate) (MACS/gate) (MACS/gate)
Power 134.2 mW 278 mW (AlexNet) 584 mW (AlexNet)
Power efficiency 381.55 (GMACS/W) 120.9 (GMACS/W) 131.5 (GMACS/W)
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4. Conclusion
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