
Broadcast Technology  no.18, Spring 2004 NHK STRLC 21

Digital Satellite Broadcasting Systems

Research on Advanced Satellite Broadcasting

Display and Optical Devices

Research on High-efficiency PDPs

Yukio MURAKAMI,
Senior Research
Engineer, 
Display and Optical
Devices

The frequencies for satellite broadcasting include the 12-GHz band, 21-GHz
band, 2.6-GHz band (including quasi-zenith satellite), and the UHF band.
We are currently conducting research on applications and systems for all

these bands.
Since signals from broadcasting satellites reach Japan's neighboring countries,

their use must be according to international agreement. With regard to the 12-
GHz band satellite broadcasting service employed in digital BS broadcasting, the
World Radiocommunication Conference (WRC-2000) of the International
Telecommunication Union allotted an additional four channels to Japan. The
WRC-2003 also reviewed technical requirements, mainly for frequency sharing,
which laid the groundwork for the necessary international provisions for the
actual implementation of the four additional channels. 

As for rain attenuation countermeasures technology for satellite broadcasting
using frequencies higher than the 17-GHz band, an ITU Recommendation was
compiled incorporating NHK's research results, including techniques for the
variable beam pattern satellite. We have set as one of goals the development of a
satellite broadcasting that is capable of transmitting ultrahigh-definition video
images using 4,000 scanning lines. Such an advanced system will require
advances on various technological fronts, such as for ensuring enough
transmitting power for the 21-GHz-band satellite. We will continue contributing
research results to organizations such as the ITU and the Asia-Pacific Broadcasting
Union so that others can take part and benefit.

Our study group is improving the luminous efficiency of plasma display
panels (PDPs). This is an important technology for achieving a high-
performance system that is lightweight and has a lower power

consumption and enhanced picture quality.
PDPs are now being sold at home appliance stores as display devices for digital

HDTVs, and their wide screen, thin profile, and high-definition picture quality
make them very attractive. The PDP principle is very similar to that of a
fluorescent light, in which phosphors emit light as a result of the ultraviolet rays
generated through gas discharge. However, its smaller discharge cell has kept a
mystery many aspects of PDP discharge phenomena during high-speed
operation, and has left open issues to be resolved, such as how to reduce power
consumption by improving luminous efficiency.

Global warming is a serious concern today, making a further reduction of
power consumption eagerly anticipated. For this reason, based on accumulated
technological know-how, developments are being made on discharge simulation,
the measurement of the particle distribution within a discharge cell, and research
on electrode materials. We also hope to develop these technologies for the
construction of a next-generation ultrahigh-definition video display.
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