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Abstract 
 
The miniaturization of electronics has enabled rapid advancements in computing and 
communication over the past several decades. However, as we look toward the next 
frontier of technological innovation, it is increasingly evident that miniaturization alone 
is not enough. A new class of emerging applications—including wearable systems, soft 
robotics, biomedical implants, interactive devices, and flexible displays—demands 
electronic systems that not only offer high-performance but also are mechanically 
flexible, conformable, and compatible with dynamic or soft substrates. In parallel, there 
is growing concern about the ecological footprint of traditional micro- and 
nanofabrication processes. These challenges call for a rethinking of how we design and 
manufacture electronic systems. This talk will present recent advances in resource-
efficient approaches to building high-performance electronics on unconventional 
substrates. Focusing on printed electronics, the talk will discuss materials, device 
architectures, and scalable fabrication methods that enable flexible and stretchable 
electronic systems. As a case study, the talk will showcase developments in electronic 
skin (e-skin) for robotics—highlighting the integration of printed sensors, high-mobility 
electronic materials, and flexible circuits onto soft, deformable surfaces. These 
technologies offer a glimpse into the future of semiconductor manufacturing—one that 
is not only scalable and adaptive to emerging needs but also environmentally 
responsible. 
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