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Digital Satellite Broadcasting Systems

Technology for Controlling Microwaves/Millimeter waves

Digital Broadcasting Networks

Research to Implement Digital Terrestrial Broadcasting Technology
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Our study group is conducting research on microwave control devices that
electrically vary the amplitude and phase of microwaves/millimeter waves
with external signals. We have been using liquid crystals, which are

generally used for display device components, as a key material of the microwave
control devices. The dielectric characteristics of liquid crystal in the microwave
frequency range have been clarified, and we have shown that liquid crystal is a
suitable material for making microwave control devices.  

Liquid crystal displays adjust the intensity of emitted light by applying an
external voltage to control the liquid crystals' molecular alignment. Our microwave
control device, a microwave phase shifter, employs a similar principle to vary the
propagation velocity of the microwaves. This device has a simple structure, and we
have successfully fabricated one with a wide frequency range. Although the phase
shifter has drawbacks, such as a large insertion loss and slow phase-shift response
time, these problems can be overcome by using new type of liquid crystal. 

Technology for completely controlling microwave and millimeter-wave
characteristics would enable more advanced radio applications, and could, for
example, lead to the realization of a transmission and reception system that can
adapt to the changing radio environment of mobile communications. Our liquid
crystal microwave devices should be useful in such a technology.

Digital terrestrial broadcasting is scheduled to commence in the three major
metropolitan regions of Kanto/Chukyo/Kinki in 2003. As a method to
distribute broadcast signals to broadcasting stations and relay stations

nationwide, a broadcast-wave relay system, which re-transmits received broadcast-
waves without conversion, is an important technology for low-power relay stations
requiring low facility costs. To re-transmit received broadcast-waves, signal quality
improvements need to be made by eliminating various types of interference to the
maximum extent possible. 

With regard to a system for SFN* broadcast wave relay stations, which re-transmit
using the same frequency as the master station broadcast-wave, we are developing a
coupling loop interference (CLI) canceller. This device is capable of removing
interference caused by feedback of the transmitted signal to the receiving antenna at
the station. A diversity reception system is also under development as a
countermeasure to fading disturbances generated by the reflection of radio waves,
such as from the surface of the ocean. This system establishes multiple antennas at
locations with different reception conditions, and then, to minimize noise in each
OFDM carrier, signals are composed for transmission based on the received signals.
Since geographical conditions at some relay stations can cause multipath disturbances
with a delay time greater than is ordinarily allowed, progress is also being made on a
technology to equalize these long delay multipath disturbances for stable reception.
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