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Abstract

The early development of perpendicular magnetic recording and the activities of seven organized conferences on the

subject are described. It is recognized that the present popularity of perpendicular magnetic recording is partly based on

long and steady activities of the conferences. Valuable lessons from the research of perpendicular magnetic recording

are also described. A long period is requested for the development of technologies from an invention to reach worldwide

application is mentioned in relevance with the workings of human beings. A new classification of research work

consisting of three cyclic research models is presented, which covers the culture as well as academic science and human

society. It is concluded that integration is the keyword of all the work.
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1. Beginning of perpendicular magnetic recording

The first speculation of perpendicular magnetic
recording (PMR) dates back to the Kyoto Inter-
mag in 1972, where the circular magnetization
mode was suggested, then, the research of PMR
was started with four important discoveries [1];

1. Perpendicular magnetization in magnetic tape
(1974).

2. Co–Cr alloy film with uniaxial perpendicular
magnetic anisotropy (1975).

3. The effect of double layer in perpendicular/
longitudinal composite media (1978).

4. Complementarity between perpendicular and
longitudinal recording (1979).

These discoveries really guided the beginning of
PMR study. The fourth discovery of the comple-
mentarity between perpendicular and longitudinal
recording is described in detail in Ref. [2] and the
tutorial lecture of PMRC 2004 [3].

The first complete introduction of PMR by the
American journal, Electronics, was made in 1982
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[4] as shown in Fig. 1, which was written by a
famous writer, Mr. Charles Cohen. The article
introduced Iwasaki as the inventor of PMR,
namely the important discoveries for PMR; from
the circular mode, through Co–Cr medium and
double-layered recording media to the comple-
mentary relationship between perpendicular and
longitudinal magnetic recording. The basic PMR
system was developed by the end of 1976 with
Co–Cr media and a single-pole recording head.
The system performance was successfully im-
proved by the double-layered media by 1978 and
the guiding principle was discovered by 1980.

The intense impact of PMR on the field of
magnetic recording of that time was well described
by the word of Dr. D. Speliotis in an article of
Electronics in 1982 [5] shown in Fig. 2. He stated,
‘‘There is an avalanche taking place, and we are
sleeping over here.’’ The most striking influence
would be the fact that Dr. Clark E. Johnson, Jr.,

IEEE Magnetics Society President at that time,
asked the US government to fund translation
service for Japanese technical journals [6] as shown
in Fig. 3. He appealed, ‘‘The need for Japanese
technical literature translation has become a vital
and urgent matter’’ at the US House of Repre-
sentatives in 1984.

2. Development of PMR and PMRC

2.1. Progress of perpendicular magnetic recording

Progress in development of PMR was as
follows. From the latter half of 1980s to 2000;
tribology studies on contact type (head and
medium) recording, robustness studies to stray
fields in single pole heads, and studies for
low noise media and soft magnetic underlayers
were performed intensively. While in the US,

ARTICLE IN PRESS

Fig. 1. Comprehensive introduction of PMR in an American journal, Electronics [4]. All the important discoveries were covered as

marked with underlines.
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