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ABSTRACT: With increasing demands for detecting minute bio-signals in biomedical applications, bioelectronics 
needs to continuously monitor mechanical and electrophysiological signals for patients. There have been pio-
neered endeavors to enhance the performance of bioelectronics with material and structural strategies. Yet, 
still, practical issues remained in applying bioelectronics to the living creature including sensitivity, durability, 
visualization, directional sensing, and dynamic noise problems. The conventional strategies to resolve the 
issues rely on the signal processing technique which can be categorized in “post-processing”, which leads to 
signal distortion and inaccuracy, and extra energy consumption in the whole electronic system.
Emerging of intelligent materials and structures enables customized mechanical response from linear to 
non-linear, such as metamaterials and viscoelastic polymers. The mechanical properties can be controlled and 
tuned under the circumstances with the variables such strain, time, etc. Upon the designed intelligent materials 
and structures, mechanical responses can be also designed to amplifying, noise reduction and clear response. 
In this talk, I will discuss the strategy with intelligent materials and structure for bioelectronics to resolve practical 
issues with viscoelastic materials and three-dimensional structures from the perspective of material science 
and chemical engineering. From the design of the ultrasensitive crack-based strain sensor inspired by the 
spider’s vibration receptor, the material and structural packaging designs with viscoelastic polymer for selective 
damping and color changing response will be addressed. The “pre-processing” of the signal by intelligent materials 
and structures can be more feasible and accurate than “post-processing” techniques by signal processing.
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ABSTRACT: Organic electronics have been expanding their potential into fields such as displays, deformable 
circuits, bioelectronics, and neuromorphic electronics, owing to their solution processability, flexible form factor, 
and suitability for large-area fabrication. However, precise and high-resolution patterning of organic electronics 
―which is a prerequisite for their practical application―still remains a challenge. To address this, techniques such 
as transfer printing, inkjet printing, and template growth have been explored; however, these approaches continue 
to suffer from limitations in sequential patterning, resolution, reliability, or throughput. Alternatively, photolitho- 
graphy is a promising candidate because it enables the creation of well-defined, regular patterns―even down to 
sub-micron scales―with high-throughput productivity, regardless of the pattern dimensions. Despite its advantages, 
photolithography has not been widely applied to organic electronics. This is because organic materials are intrinsi- 
cally vulnerable to the chemical and physical damage inevitably encountered during the photolithography process. 
In this presentation, we discuss how organic materials should be molecularly designed to enable the adoption of 
photolithography in organic electronics. We also present recent advancements in micro-patterned organic 
electronics that achieve resolutions exceeding 10,000 pixels per inch, along with their applications in high-resolution 
microdisplays, image sensors, and highly integrated stretchable transistors.
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