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ABSTRACT 

Over the past decade, Deep Learning (DL) has enable unprecedented advances in the field of computer vision, audio 
and speech processing, autonomous driving, neural machine translation and many more. Besides the advancements in 
the DL algorithms and their increasing computational requirements, continuous efforts have been made to design ASIC 
accelerators for handling Deep Neural Network (DNN) workloads. This further motivated the community to deploy 
intelligence at edge devices and change everyday technology. The aim of such intelligent devices is to perform inference 
with same accuracy as that of software in spite of being in resource constraint environments.  

In this seminar, a time domain-based architecture is introduced for DNN acceleration, leveraging on pulse density as data 
representation to improve the energy and the area efficiency.  Digital to time modulation is exploited to perform MAC 
computations, simplifying multiplications and accumulations. Furthermore, the accuracy of such simplified MAC 
computations is affected by the inherent error introduced by the approximate time-domain computations. Training of 
popular DNN models are shown to achieve an accuracy that is equivalent to conventional digital architectures. The 
proposed technique is evaluated on state-of-the-art benchmark datasets and DNN models. 
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