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Simulation of recording characteristics of sputtered media
for magnetic tape
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We investigated recording characteristics by simulation, assuming sputtered magnetic tape media for HDDs
and SPT (Single-Pole Type) heads, which are expected to be introduced into the technology in future magnetic tape
systems. In the case of sputtered media with SUL (Soft-magnetic Under Layer), it was found that the media SNR
improves even if the head media spacing is large because it functions as a SPT head. In the case of the SPT head with
SUL, the media SNR was found to deteriorate as the thickness of the SUL decreases and/or the saturation flux density
of the SUL decreases. This is mainly due to the transition of the writing mode from SPT head mode to ring head mode
due to SUL saturation. The SUL thickness and saturation flux density should be designed so that the SUL does not
become magnetically saturated.
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Fig. 2 Simulation model when assuming SPT head
and sputter medium with SUL.
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Fig. 8 (a) Vertical and (b) in-plane MH loops in measur-
ements and simulations.

Table 1 Magnetic properties of media, measured and used in the simulation.

t O EA P D /D M Hx A SUIL_Bs SUL_t
(nm) (deg) (nm) (nm) ¢ (emwcm?®  (kOe)  (10%erg/cm)  (kG) (nm)
Meas. 14 6 8.2 6.9 0.22 494 19.0 - 11 80
Simu. 14 6 8.2 6.9 0.22 490 15.4 0.05 14 50
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Fig. 5 Recording density dependences of media SNR
for tape head (LTO9) and HDD head (SPT).
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Fig. 6 Magnetic flux lines near the head tip and magnetization vector distribution in the medium during
recording at (a) LTO9 head no SUL, (b) SPT head no SUL, and (¢c) SPT head with SUL.
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Fig. 7 Head flux density and magnetization distribution in the medium at (a) LTO9 head no SUL, (b) SPT head

no SUL, and (c) SPT head with SUL.
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SNR for various SUL saturation flux densities.
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Fig. 13 Magnetic flux lines near the head tip and
magnetization vector distribution in the medium
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