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With the advent of wearable sensors and internet of 
things (IoT) applications, there is a new focus on 
electronics which can be compact, light-weight and 
flexible so that these can be worn or mounted on 
non-planar objects. Due to large volume (billions of 
devices), it is required that the cost is extremely 
low, to the extent that they become disposable. In 
the context of miniaturization and lower cost, 
concepts such as System-on-chip (SoC) where a 
complete system is realized on a single chip 
(integrated circuit (IC)) or System-on-package 
(SoP) where the package of the chip is made 
functional are beneficial. The flexible and low-cost 
aspects can be addressed through additive 
manufacturing technologies such as inkjet and 
screen printing. Two important aspects of any IoT 
system, “Sensing” and “Wireless Communication”, 
will be the focus of this talk. The SoC part of the talk 
will focus on integration of the antenna on the chip 
and ways of enhancing its efficiency despite the 
lossy Silicon substrate in conventional 
semiconductor manufacturing processes. Through 
a SoP design example, it will be shown how smart 
packaging of a chip can boost the performance 
without adding any additional components or cost. 
In the later part of the talk, additive manufacturing 
will be introduced as an emerging technique to 
realize low cost and flexible wireless 
communication and sensing systems. Various novel 
functional inks, such as conductive, dielectric, 
phase change and sensing materials will be shown. 
A multilayer process will be presented where 
dielectrics are also printed in addition to the metallic 
parts, thus demonstrating fully printed components. 
Finally, some printed sensor examples will be 
shown for remote health and environmental 
monitoring. The promising results of these designs 
indicate that the day when electronics can be 
printed like newspapers and magazines through  
roll-to-roll printing is not far away. 
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