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Printing characteristics of burst signals by using double magnet mater media
Takashi Komine (Ibaraki Univ.)
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Magnetization state of FePt fine particles formed from micro Pt / Fe thin films
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Energy barrier height for microwave assisted switching
S. Mizutani, N. Kikuchi, M. Hatayama, T. Shimatsu, and S. Okamoto
(Tohoku Univ.)
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DEBEREL2ENHDH[1,2]. A DI N—TTIXZOFINAEEORBETHHTE L2 L 2ERLE
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Fig. 1 The effective energy barrier height Fig. 2 Comparison between approximated function and
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Design direction of oxide in CoPt granular thin film for perpendicular recording media
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% He OR{LZ R T, BILHOMBEDEI Lo T He s g 8990 T
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COPL(xAYB) 7 7 = = 7 O REAUIELE FRILI) A LTE(LHI B S 4000 EUC;
TAERERE OEMORSAHEP DR TR CE R, ¢ 8| Dy
VW ZEEERLTND, £ INLORBORK LY O & o0,
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Mitigation method of mode hopping effect on NFT protrusion
measurement

A. Sakoguchi, M. Furukawa, S. Nishida, R. Nishikura and K. Tasaka
Western Digital Technologies GK, Fujisawa, 252-0888, Japan

In hard disk drives (HDDs), head media spacing is controlled dynamically by using thermal flyheight control (TFC)
heater. To achieve narrow head media spacing without contact, it’s necessary to measure several types of protrusions in
the head accurately and set appropriate TFC power to the TFC heater. Heat-assisted magnetic recording (HAMR),
which is a leading technology to improve the areal density in HDDs, has a few nanometers of protrusion in near field
transducer (NFT) in the head. NFT provides localized heat from the laser diode to the media. It enables to write into
the high magnetic anisotropy media. In our previous works, we have proposed a NFT protrusion measurement method
named burst writing scheme (BWS) from the spin-stand experiments”. In the development of BWS measurements in
HDDs, we found unintentional read back amplitude drop in a small ratio of heads and it caused an estimation error of
NFT protrusion. In this study, we investigated a root cause of amplitude drop and developed a mitigation method.
HAMR drives, which rotation speed was 7200 rpm, was used in experiments. BWS measured the increase of read
back amplitude with reducing head media spacing by applying TFC power. Since the time constant of NFT protrusion
is more than 60 microseconds", there is a difference of the amount of NFT protrusion between the write start and after
several hundred microseconds from the start of writing. NFT protrusion of steady-state writing was fully protruded
since read back amplitude after about 500 microseconds from the start of writing was measured. On the other hands,
burst writing used read back amplitude under the condition that NFT protrusion was negligibly small since write
duration of burst writing was only about 300 nanoseconds. Average amplitude measured at several locations in the
media was used for NFT protrusion calculation to mitigate media modulation effect. We defined that NFT protrusion is
a difference of TFC power between two writing modes at the same amplitude.

In the BWS measurements with a large number of heads, few heads showed unintentional read back amplitude drop in
steady-state writing. From the simultaneous measurements of read back amplitude and NFT temperature?, it’s found
that laser mode hopping caused read back amplitude drop. Since mode hopping had good repeatability, mode hopping
happened at the same timing from the start of writing in the measurements at several locations. Therefore, average of
read back amplitude also dropped due to mode hopping. To mitigate amplitude drop, we developed a new method of
steady-state writing which uses average amplitude of one revolution continuous writing. Since there were several laser
modes in one revolution continuous writing, average amplitude of several laser modes mitigated the amplitude drop by
mode hopping. Fig.1 shows the BWS curve of the head in which amplitude drop was observed with conventional
steady-state writing method. By using average amplitude in one revolution continuous writing, read back amplitude
drop in steady-state writing curve was successfully mitigated.
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Fig.1 BWS curve with two steady-state writing methods: average of one revolution continuous writing method and
conventional method.
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