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Abstract

A Study on I/O Architecture of Data-Driven Sensor-Hub

Hiroki SHIBUTA

With rapid increase of Internet of Things (IoT) devices, processing load of the
cloud server will be tremendously increasing. Therefore, edge-heavy computing has
been studied in various fields to distribute the load to the cloud servers and the edge
devices. The typical edge device is generally composed of various sensors, a sensor hub
to integrate sensed data, an application processor (AP), and a communication module.
When equipped with a sensor hub, AP is free from sensor management process. Since
the interrupt will occur in the hub, its performance and power will be wasted.

This study focuses data-driven processor (DDP) that can operate without any
interrupt process. This paper presents an 1/O architecture of data-driven sensor hub
(DDSH) processor as an extended version of DDP. DDSH is composed of the DDP core
and I/O units which convert data/packet format in adapting to individual peripheral
device interface. Furthermore, the proposed DDSH supports hub instructions to realize
sensor fusion on edge devices and to accelerate their performance by application-specific
coprocessors. Those hub instructions are designed in terms of both code density and
hardware cost. In this study, the DDSH circuit is synthesized using 65nm CMOS
standard cells. The result indicated its throughput had achieved about 1.24 times

faster than that of a typical MCU.
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