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Abstract:There are some unique challenges associated with designing a wireless sensor 

node for IOT applications. These challenges fall primarily into two categories namely cost and 

power consumption. The cost of a sensor node has to be low for the popularity and extent of 

penetration of the IOT concept. Secondly, the power consumption of these nodes has to be 

eventually reduced to a level where these nodes can be powered through energy harvesting. 

rather than batteries. It is, therefore, necessary to reduce the power levels of these nodes to 

such a low level through ultra low power design techniques that these nodes can survive on 

power scavenged from the environment. Hence, it is a big challenge to explore ultra low power 

techniques that can be employed to reduce the power consumption of these nodes not only in 

CMOS but also by using devices beyond CMOS like Tunnel FET and Spin devices. This 

tutorial will cover techniques that can be effectively employed to eventually reduce the power 

consumption of the constituent blocks of the IOT node by using either CMOS or beyond 

CMOS alternatives such that the overall power consumption level of the node is such that 

energy harvesting becomes practical without much area overhead (cost).  

Deliverables: 

This tutorial will expose the audience to the unique Circuit and System design challenges 

associated with the design of an IOT sensor node.  It enables the listener to : 

o Understand the motivation and challenges associated with the design of an IOT 

sensor node 

o Know the constituent blocks needed in the design of an IOT sensor node 

o Understand the ultra low power techniques employed in the reduction of 

dynamic and static power in the constituent blocks of an IOT node 

o Know the design of ultra low power SRAM and non-volatile MRAM for reducing 

the leakage power of a sensor node 

o Understand the concept of ULP Analog interfaces, radios, energy harvesting and 

security and their importance for an IOT node 
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