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Objective Contents
The perovskite solar cell developed by the authors is a 
next-generation solar cell, attracting worldwide atten-
tion due to its excellent features such as low cost, high 
conversion efficiency of over 20%, high efficiency even 
under low illumination, and flexibility. However, some 
drawbacks, such as low durability against temperature, 
humidity, and light, prevents its usage in practical 
applications.
This study aims to develop lightweight and thin-film 
perovskite solar cell modules with high conversion effi-
ciency and high durability in the case of low illumi-
nance light. The main application of these devices is in 
the power supply for sensing devices in IoT.

① High efficiency of perovskite solar cells
The aim is to improve the efficiency under indoor 
lighting and sunlight by optimizing materials and 
interfaces.

② Improvement of  moisture resistance,  high-
temperature resistance, and life characteristics of 
perovskite solar cells
The aim is to improve the durability using the results 
of various durability evaluations in solar cell fabrica-
tion.

③ Development of perovskite solar cell module
The aim is to develop solar cell modules that reflect 
the high-efficiency and high-durability studies, as 
mentioned above.

④Improvement of radiation durability of perovskite 
solar cells
The aim is to develop solar cells with enough radia-
tion durability for space applications.

Durability enhancement of high efficiency, low cost, 
and lightweight perovskite thin film solar cells

Institutions：Toin University of Yokohama, Hyogo University, Kishu Giken Kogyo Co., Ltd., 
                         Peccell Technologies Co., Ltd., Ricoh Co., Ltd.

Project title

課題名：

機関名：

High efficiency

<Step 1> <Step 2>

High durability

Development of highly efficient and
durable perovskite solar cell modules

Modularization Development of high
radiation durability

Extension to space applications

Commercialization as power supply of IoT devices

6 series modules under development

[Features of perovskite solar cells]
Low cost (simple manufacturing method, inexpensive 
material)
・ High conversion efficiency of over 20%
・ High conversion efficiency maintained even under low 
illumination Flexibility
[Problems of perovskite solar cells]
・ Low durability against temperature, humidity, and light

Aiming for improvement through durability 
testing and evaluation technology in the 
demanding environments of JAXA
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Can be mounted at the center of the mast or on the side of the ship Forms a network of sensors at sea
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Objective Contents
Ship-mounted marine radar antennas, which consist of 
multiple antenna elements arranged horizontally to 
form a narrow directional beam, are rotated by a motor 
to gather data in all directions to avoid collisions. 
Therefore, current antennas must be installed in loca-
tions that ensure a sufficient radius of rotation. In 
recent years, there have been calls to expand the scope 
of use of marine radar systems further by supplement-
ing their radar capabilities with communication capa-
bilities, for example, to share individual ship informa-
tion.
The goal of this study is to transform the way marine 
radar is used by introducing phased array technology 
and new communication capabilities to create a high-
performance ship-mounted marine radar system.
 

The phased array antenna is constructed by integrating 
various types of high-frequency circuits such as semi-
conductor amplifiers and phase shifters into the 
antenna in a multilayer structure. In current marine 
radar systems, the antenna aperture (the sharpness and 
gain of the beam) varies depending on the ship on 
which it is mounted. In practice, by using sub-arrays as 
the elemental building blocks of the antenna, the 
antenna’ s performance and transmission power can be 
selected relatively freely depending on how many sub-
arrays are deployed. The objective is to make the 
circuits smaller and thinner using the bare-chip-based 
design and manufacturing technology developed for 
the 1st RFP problem-solving theme, “Development of 
Solid-state Marine Radar” and then integrate them into 
a transceiver system for the solid-state radar, which is 
the end product.
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