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■ Development of a flexible TFT array sheet with a pressure sensitive layer and a 
temperature sensitive layer printed in high density　

ーOpening the way for sensors as sensitive as the human touch

World’s first simultaneous, multiple-point, 
flexible temperature and pressure sensor 
using printing technologies

Making Things in New Ways with Printing Technologies

With the development of printing manufacturing 
technologies for TFT arrays, which form the flexible device 
circuit board, we created a TFT array sheet manufacturing 
process using a full printing continuous integrated 
production line. This has enabled the realization of a 
sensor device with low energy consumption and large 
surface area that is lightweight, thin and flexible. 

Taking advantage of the sensors’ flexible, lightweight and 
high-resolution characteristics, we hope to develop 
healthcare-related sensors with applications in 
rehabilitation and nursing care support. Beyond pressure 
and temperature, in the future, we hope to combine 
friction and other types of physical sensors with 
biosensors to approach the development of robot skin 
that has sensors as sensitive as the human touch. 

Flat surface schematic diagram of the pressure sensitive and tempera-
ture sensitive multiple sensors under development

Simultaneous pressure and temperature 
detection sensor under development

Technical Solution

■ By directly printing pressure sensitive and temperature 
sensitive layers onto the TFT, we were able to realize the high 
density alignment of microscopic, pressure-sensitive and 
temperature-sensitive areas on the surface to develop the 
world’s first simultaneous pressure and temperature 
detection multiple-point sheet-type sensor using printing 
technologies.

■ As resistance in both the pressure and temperature sensitive 
layers fluctuates according to pressure or temperature, by 
reading the TFT source electric current connected in a straight 
line in each layer, the sensor is able to detect surface 
distribution of pressure or temperature.

■ The ink used in the temperature layers is based on a polymer 
PTC (Positive Temperature Coefficient) ink developed at the 
University of Tokyo. Material composition and a high-density 
printing method were developed in-house to increase 
temperature range.

Product and Technology Overview

Prototype Multiple Sensor Sheet Specifications
・Active area: 173×260mm
・No. of elements: 144×216(1.2mm pitch)

TFT

Pressure 
sensitive layer

Temperature sensitive layer ・Pressure range: ０～500kPa
・Temperature range: 20 ～ 50℃
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■ Development of a curved surface pressure sensor with a circular roll shape by 
combining a flexible TFT array sheet and pressure-sensitive rubber sheet

Curved Surface Pressure Sensor
Printed Electronics for an IoT Society

■ By combining a TFT array sheet made in a total printing 
continuous integrated manufacturing line with a thin 
pressure-sensitive rubber sheet, we developed a 
sheet-type pressure sensor with superior bending 
tolerance capabilities. Rolling up this sheet, we verified 
that this can function as a curved surface pressure sensor. 

■ Applications include using it on the grip portion of golf 
clubs or tennis racquets to monitor how strength is applied 
during a swing (sports field). In addition, it can be used on 
bicycle handlebars to make a lever-less brake bicycle 
where brakes are automatically activated according to 
how much hand pressure is applied (accident prevention 
and safety field). In addition, with its curved characteristics, 
this sensor holds promise in a wide variety of other fields. 

Curved Surface Pressure Sensor
Changes in characteristics of a flexible TFT array sheet during a flex test

Solution Proposal

■ The characteristics of the materials (conductors, 
semiconductors, insulators) in each of the layers that make up 
the newly developed flexible TFT array sheet are flexible, and 
as a result, in a bending test (radius of curvature: 10mm, 
100,000 times), changes in characteristics were no more than 
5%, indicating superior bending tolerance.

■ Because electrical resistance in the pressure-sensitive rubber 
goes down with the application of pressure, the sensor is able 
to detect the surface distribution of pressure by reading the 
TFT source electric current connected in a straight line.

Product and Technology Overview

Prototype Curved Pressure Sensor Specifications
・Active area : W260mm, L173mm
・Number of elements : 144×216（1.2mm pitch）
・Pressure range :０～500kPa
・Diameter  : 50mm

Innovative ManufacturingInnovative Manufacturing

Development of Basic Technologies for Next-Generation Printed 
Electronics Materials and Process Technologies
NEDO is developing technologies to create thin, lightweight, flexible, energy-efficient and 
large- surface-area printed electronics. In addition to applications in daily life, NEDO is 
exploring a wide variety of other applications, such as the world's first fully printed, 
integrated pressure and temperature sensor sheet.

Overview of NEDO Project involved this innovation  
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