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ABSTRACT 
 

As flexible IGZO technologies mature beyond simple digital circuits, an important research question is how to transform 
them into complete electronic systems capable of sensing, processing, communicating, and managing energy directly 
on flexible substrates. Achieving this objective requires advances not only in digital design, but particularly in analog, 
mixed-signal, RF, sensing, and power-management circuits, where the intrinsic properties of a-IGZO TFTs introduce 
both significant limitations and unconventional design opportunities. 

This seminar will discuss the main open challenges in the development of analog and mixed-signal circuits using IGZO 
plastic technologies. Topics will include unipolar circuit design, limited intrinsic gain and device speed, variability and 
mismatch, passive-component integration, precision references, data converters, oscillators and frequency-generation 
circuits, sensor interfaces, power management, and wireless communication. Particular attention will be given to circuit 
and system architectures that exploit the characteristics of flexible electronics rather than attempting to reproduce 
conventional CMOS solutions directly. 

Finally, the seminar will outline possible future research directions toward increasingly autonomous flexible systems, 
including heterogeneous integration, energy harvesting, distributed sensing, low-power wireless interfaces, flexible 
sensor platforms, and co-design between devices, circuits, architectures, and applications. These challenges naturally 
create opportunities for collaborations spanning semiconductor devices, circuit design, EDA methodologies, sensing, 
communications, materials, and application-oriented research. 
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