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Non-linear transition shift (NLTS) increases rapidly with an
increase in the write frequency. We investigated the relation
between the frequency characteristics of NLTS and the write head
properties, and proposed a new mechanism whereby high—frequency
NLTS depends on the field rise time, not on the spatial field gradient.
It is shown that NLTS decreases with an increase in resistivity, a
shortening of the yoke length, and an increase in the effective write
current. It is also shown that a main factor in NLTS is the write

time shift caused by the difference between the first bit and second

bit rise times of the write field.

Key words: magnetic recording, NLTS, high~frequency, write head,

field rise time.
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Fig. 1 NLTS vs. recording density characteristics calculated and

measured for two different frequencies.
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Fig. 2 NLTS vs. frequency characteristics calculated for various
combinations of resistivity for upper—1 (high-Bs layer), upper—2

(low-Bs layer), and lower poles.
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Fig. 3 NL'I'S vs. trequency characteristics calculated for various

yoke lengths.
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Fig. 4 NLTS vs. frequency characteristics calculated for various

overshoots of the write current.
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Fig. 5 NLTS vs. frequency characteristics calculated for various
rise times of the write current, where the ringing time was set to

be equal to the rise time.
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Fig. 6 Time—dimensional gradient (a) and spatial gradient of the
head field (b).
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Fig. 7 Definition and mechanism of the write time shift.
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Fig. 8 Correlation between NLTS and write time shift (WTS).
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