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Key Sentence :

1. Electronic and/or photonic devices are integrated on the ultra-thin films

2. Flexible devices are applied to flexible systems.

3. Rapid prototyping with the technique of digital fabrication is utilized to establish various kinds of
new systems and services.

Key Word :
Flexible electronics, Flexible photonics, Printed devices, Organic semiconductor, Bio compatible materials, Soft
robotics

Outline

Our laboratory is aiming to develop novel applications of thin-film devices such as organic electronics as well as
to explore their fundamental study. More specifically, electronic and/or photonic devices are integrated on the
ultra-thin films or rubber sheets to produce next-generation information devices having excellent mechanical
flexibility. These flexible devices are cooperatively linked with state-of-the-art silicon technologies such as
ultralow power wireless chips and applied to flexible systems. Moreover, by utilizing the biocompatible
electronics such as flexible devices, the emerging region that fuses machines and biological materials will be
investigated to advance unique bio-medical and robotics applications. Furthermore, the rapid prototyping with the
technique of digital fabrication will be utilized to establish various kinds of new systems and services to support
humans and consequently lead to new manufacturing paradigms that can respond to rapid changes society and
meet their needs will be realized.

1. Fabrication of ultra-thin organic integrated circuits fabricated by printing technologies (Fukuda,
Someya)

A new class of extremely lightweight, thin and flexible electronic technology is attracting attention of
researchers worldwide. Electronics which are nearly imperceptible with highly mechanical robustness can be
attached to human bodies freely and follow the movements of the human body. Such devices will be applied to
novel applications such as imperceptible bio sensors for human healthcare area and artificial electronic skins for
robotics. Organic electronics that are fully solution processed are of great interest because they also enable large
area and low-cost electronics. In our research group, we are focusing on achieving flexible organic electronics
based on organic electronic devices such as thin-film transistor (TFT) and integrated circuits fabricated with fully
printed processes.

(1) Substrate-free organic integrated circuits
Organic integrated circuits consist of substrates, electrodes, insulators, semiconducting layers, and passivation
layers. The substrates are the thickest part among these components. Since ultimate thinness of less than 1 um
increases not only the flexibility but also adhesiveness to the films, the further reduction of total thickness of
electronics is an important challenge toward the realization of wearable electronics. We fabricated substrate-free
organic integrated circuits with a total thickness of only 350 nm by using evaporated insulating polymers.

(2) Fabrication of fully-printed, light-weight organic thin-film transistors

We developed fabrication technology of organic TFTs on ultra-thin film substrates using reverse offset printing
which can pattern sub-micron thick and precise printed films. The reverse-offset printing technique enabled
high-resolution patterning with a minimum line width and space of 5 um. thin and uniform
thickness of less than 100 nm in large area. A further study to fabricate fully-printed organic TFTs
with a total thickness of less than 1 um using this printing technology is planned in the next year.
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