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Requirements for developing solid-state radar

State of Marine Radar Technology

Developing an X-band solid-state
amplifier is an important challenge.
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produced marine radar accounts 
for 60% of the world market.
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Common Technology ／ Solution Creating Research

Development of Solid-State Marine Radar
Institutions：Koden Electronics Co., Ltd. and Toyo Tech Industry Inc. 

Research outline

Project title

Development of Low-cost & Mass-productive Microwave Solid-State-Power-Amplifiers

Objective Contents
In the field of marine radars, which are used to ensure 
safety during ship navigation, there has been demand 
for developing a "solid-state marine radar," which uses 
a solid-state power amplifier to output microwaves to 
effectively utilize frequencies and reduce maintenance 
costs. In recent years, solid-state power amplifiers have 
become capable of high power output, as observed in 
GaN (gallium nitride) power amplifiers, which is a wide 
bandgap material. However, at present these remain 
too expensive to equip on small ships. This study 
focuses on cost reduction, with the goal of developing a 
solid-state marine radar that can be marketed as a 
commercial device while meeting the criteria for 
performance, price, and dimension. High-power 
solid-state power amplifiers can be applied to various 
systems. We believe that the results from this study will 
be applicable in a variety of areas, including aerospace.

Based on the S-band 1-kW solid-state power amplifier 
equipped on the JAXA's Uchinoura Space Center, and 
X-band 20-W solid-state power amplifier equipped on 
the deep-space probe PROCYON, we continue making 
modifications to achieve lower costs, focusing on the 
following three points:
1) A design from the material level
Instead of using commercially-available, versatile 
devices, we attempt to reduce raw material costs by 
designing specific to the product needs from the ma-
terial level.

2) Improving efficiency and reducing size
Reduce the performance required to peripheral 
equipment, such as power supply circuitry and 
frame. Pursue higher efficiency and smaller size to
reduce total amplifier cost.

3) High performance reproducibility
Designs based on high performance reproducibility 
to reduce labor during mass production and ensure 
reliability.
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Common Technology ／ Solution Creating Research

Fundamental and feasibility studies on long-distance
communication system with free-space laser link technologies

Institution：Sony Corporation

Research outline

Project title

Low-power Optical Modem for Long-distance communication

Objective Contents Research outline
In recent years, low Earth orbits have been increasingly 
utilized due to technological innovations primarily in 
advances in ultra-small satellite, also known as micro 
and nano satellite technology and reus-able rocket tech-
nology. However, low Earth orbit is not always con-
nected to the Internet.
The purpose of this study is to develop a fundamental 
technology for optical communication device that can be 
operated in ultra-small to small satellites, with the objec-
tive of allowing for constant connectivity between low 
Earth orbit and the Internet communication network. 
Therefore, it is important to produce compact, light-
weight, and highly-power efficient optical communica-
tion devices for satellites. In this study, we will develop a 
fundamental technology by applying the following our 
own technologies with well experienced.: compact, light-
weight, and highly-efficient optical systems and optical 
discs with control systems.

We believe this technology will contribute continuous 
connectivity to the terrestrial Internet communication 
network with inter-satellite optical communication that 
employs ultra-small satellites, and keep connecting to 
the internet during operations accompanying satellite 
missions. To this end, we plan to connect a ~4,500 km 
communication distance at a control angle range of ± 
~500 mrad and accuracy of ~10 (μrad). To achieve this 
goal, we will incorporate laser and optical technology 
using optical discs, integrated optics technology, and 
control technology to meet the weight of the optical 
communication system below about 1.5kg. Rest of works 
include  managing radiation, heat, vibrations, and shock 
as required in a space environment; we will try to convert 
optical disc technology as a “ground” technology into 
one that can be utilized in outer space at an early stage.

 optical inter-satellite
system (mockup)

transmitting optics
(working prototype)

✔ Designed for “MICRO SATELLITES” !!
✔ Introducing Latest Optical Disk Technologies from SONY
✔ Trusted Space Grade Engineering
from Japan Aerospace Exploration Agency

✔ Small, Light-weight and even Power-Efficient
✔ Variety of bandwidth : 50Mbps and more
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