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Perpendicular magnetic recording is expected to be a
prominent candidate for ultra-high-density recording at
more than 100 Gb/in®. We have developed an analytical
method for estimating the read/write performance and
thermal decay characteristics. This report focuses
discussion on the analysis of low-frequency relaxation
process such as hysteresis loops and magnetization decay.
The magnetization reversal induced by thermal energy
was calculated using Neel-Arrhenius-type model. The
calculation conditions which reproduced a practical
hysteresis loop could predict the thermal decay
characteristics of the written pattern. The accuracy of this
estimation is verified by the data from a 52.5 Gb/in®
demonstration, and the specifications for an areal
recording density of 100 Gb/in® is proposed based on this
analysis.

Key words: perpendicular magnetic recording, thermal
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Fig. 1 Estimate of R/W characteristics.
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Fig. 2 Image of mean field approximation.
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Table 1 Parameters for calculating thermal decay.

B Medium | Saturate magnetization M,
Thickness 1,,,,
Interparticle exchange &
Anisotropy K,
Dispersion O,
Particle diameter D
Dispersion 0 p
Dispersion of easy axis A 0 g
B Head Track width T,
B Others Linear Density
Sweep rate of external field
Temperature T
Time
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Fig.3 Measured and calculated magnetization loop
(VSM).
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Fig. 4 Measured and calculated thermal decay:
(a) VSM and (b) written pattern.
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Fig. 5 Calculated magnetization decay of written pattern:
(a) 100 kFCI and (b) 200 kFCI.
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Fig. 6 Measured and calculated
(a) Rolloff curve and (b) media SNR.

Table 2 Specifications of 100 Gb/in” system.

m%%%g Estimate
Areal Density Gb/in? 52.5 100
BPI/TPI 6.6 6.0
Linear Density kBPI 590 780
Head |Magnetic spacing | 20 15
h
Shield spacing G, |nm 80 60
Track width 7, |nm 250 160
Media|Coercive field H, [kOe 2.6 6.0
Saturation 3
magnetization M, emu/cy 250 250
Thickness ¢,,,, nm 20 | 20
Particle diameter D | nm 12 9.5 |
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HEANOEE BTS2, 525 Gb/in? & &R 20 om
tbt@MMM%@&?é&mmﬁﬁﬁﬁﬁimomm
&80, WEESNR /2T 7=DIZI3RIEZE 9.5 nm £ TR
WeBIENBREERZY . TR TR OATHAAHEEF
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@%%,ﬁ%%ﬂﬁ%ﬁi%%&%k%hé%k%ﬁ&ﬁ
FRALIREBORBEEIL, BTN E—IC L 5EREL%E
ATE 4 % Neel-Arrhenius DETINEHNB I &IckD, #
HEREBELSFRITES ZENbho/m. £, &3
FEEICBT SERIRBORN L EEIL, B2 kE
FL<BEITIEELEFICMA, BENOKBADTTIL
CEDFHHATES Z &b o7z, REE - B8/ 1 X
BALTHTHREEEZBRA L. XFEL2D &I 100 Gb/in
HHREZEMUZER, RiR% 9.5 mm T TERBE B-IRE
TR 6 kOe ZHERT D EDTEBBENMBE L5
ZENbrol. Z0&EEDRARKILIE 250 emu/cm® TH
B, M, Ny FEFREIIEEF.OT 12 k0e, BBEFIMHE
DNy REF AT 96 Oe/mm SIRELTED, HhIy
JBTHORNBEERRZEHMNMTESHEEE Y ROH
BOHBEERBEZENDMNS.
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