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Systematic Survey of Technological Developments in Mobile Communication Terminals/Portable Telephones
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M Abstract

This report is the result of an investigation of the development process of approximately 100-year history of communication
KEITAI (portable telephone)", the changes undergone by service providers, the

s

technology, which provides a basis for today’s
interaction of technological developments with society, culture, economy, radio wave administration and other countries, interna-
tional standardization activities, technological systematization, strength and weakness of Japan’s unique technologies and the per-
tinent issues and considerations among others.

Initially, Japan’s wireless communication evolved around independent technological developments: Dr. Rinsaburo Shida suc-
cessfully conducted an experiment on electromagnetic guidance at the Sumida River in 1885, ten years before Marconi’s commu-
nication test, and established the Institute of Electrical Engineers of Japan and predicted the practical use of wireless communica-
tion and the realization of systems for optical communication, audio recording, picture recording and others. In 1896, research on
wireless communication began in the research laboratories of the Communication Department of Japan. In 1897, Dr.
Matsunosuke Matsushiro succeeded in a radiotelegraphy experiment over one nautical mile in Tokyo Bay with the help of techni-
cal literature only. In 1925, Dr. Hidetsugu Yagi and Dr. Shintaro Uda invented the "Yagi-Uda antenna", a world-class invention.

The domestically-produced Type 36 radiotelegraph played an important role in the Russo-Japanese War. In 1912, the "TYK
wireless telephone’, a predecessor of the portable telephone, was invented. Subsequently, domestically-developed and -produced
medium-wave and short-wave wireless telephones were put into practical use in the 1940s. Yet it was after World War II that
mobile communications became accessible to the public. VHF-wave police radio, maritime telephones and train telephones were
introduced. A portable telephone system using an automatic exchange connection was developed in 1967 for urban disasters.
The "pager" service was introduced in 1968. In 1970, Japan's first portable telephone was exhibited at Expo ‘70 by Nippon
Telegraph and Telephone Public Corporation (NTT) . These technologies were applied to portable and cordless telephones. In
1985, a car telephone (about 7 kg in weight and 7,000 cc in volume) using the 800-MHz band was introduced for the first time
in the world. It was only after the deregulation of the telecommunications sectors enforced in 1985 that car telephone services
by companies other than NTT began. In 1987, Japan's first service for "portable telephone” (500 cc in volume and 750 g in
weight) began. In 1991, an analog telephone, the world’s smallest and lightest first-generation portable phone, was introduced.
In 1993, "a digital portable telephone" of the second generation was introduced. With the deregulation of telephone terminals
in1994, an age of free competition started. In 1999, Internet connection services for portable telephones were introduced. In 2000,
"portable telephones with a built-in camera" were introduced in the market. In 2001, a third-generation advanced portable tele-
phone was introduced for the first time in the world.

The technological development themes in mobile communication have been for transmission quality improvement, larger
capacity, wider coverage, personalized equipment development, diversification of services, etc. In particular, technologies for
effective use of frequency resource; wireless equipment, size/weight/cost reduction and packaging/mounting have been promot-
ed. Over the years, the signal transmission system evolved from Morse code to analog, to digital, and finally to Internet multime-
dia. The transmission media have advanced from sound only to data, to pictures and to video. Various mobile communication
features have been developed along with complexity, efficiency improvement and high-networked information in socioeconomic
activities. A marriage of the portable telephone and the Internet led to the birth of the "KEITAI culture" now highly revered
around the world. The "KEITAI culture" progressed from the "establishment of the convenience in business activities' in the
first generation, to the "establishment of the companionship culture inherent to the nature of humankind" in the second genera-
tion and to the "establishment of a diversified and individualized culture" in the third generation.

What really matters is the technology development for a "self-willed ubiquitous communication terminal" which is usable by
anyone without any restrictions, oriented for human nature, easy to use, safe and untroubled.
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