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High performance of flexible printed sensors

by controlling composite film morphology and their applications
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Healthcare and caregiving are significantly important fields in Society 5.0. To promote a
comfortable and healthy living, early detection of diseases through real-time monitoring of vital data in
wearable sensors are strongly required. Therefore, lightweight, thin, and flexible sensors for the wearable
healthcare are highly desired.

In this thesis, several high-performance flexible sensors for vital sensing have been developed by
employing novel conductive composite films. New materials strategy, especially micro-morphology, was
proposed to overcome the issues of hysteresis and slow response in the characteristics of the flexible printed
sensors. The conductive composite inks were prepared to control the morphology. In addition, wireless
communication circuit based on flexible hybrid electronics technologies was developed using
the printing method, and a wearable sensor system with real-time measurement was verified
by integrating with the developed sensors.

This thesis consists of the following six Chapters:

Chapter 1 1s the introduction part of this thesis. The motivation and purpose are described in detail.

Chapter 2 is the experimental section of this thesis. The materials used in this study, fabrication methods,
and characterization techniques are introduced in this part.

Chapter 3 is the development of a novel flexible humidity sensor based on all-carbon based conductive
composite, which exhibited high sensitivity and fast response.

Chapter 4 is the development of a novel stretchable strain sensor based on a segregated conductive
composite, which show excellent strain sensitivity and low hysteresis.

Chapter 5 is the integration of the flexible hybrid circuits with the developed flexible sensors, which
realized wireless real-time healthcare monitoring,

Chapter 6 is the conclusion and perspective of this study.

This study presented new materials strategy and fabrication processes for high performance flexible
sensors, and flexible printed integrated circuits for system integration. The sensing system can be applied to
various uses in the coming new society, Society 5.0.
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