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Micromagnetic analysis of effect of grain size on transition noise in
Co-based perpendicular recording medium
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Abstract: The effect of grain size on the transition noise performance of Co-based rare earth perpendicular recording
medium including CoCrPt, TbFeCo and SmTbCo was investigated with micromagnetic simulation. The numerical results
show that the large grain size reduces the coercivity and the coercive loop squareness while increases the position jitter.
The numerical results also show that TbFeCo has the highest coercivity, coercive loop squareness and lowest transition
noise parameters among the studied materials. The results indicate that it is necessary to keep the grain size at a relatively

small value considering the synthesized effects of the grain size on the coercivity, coercive loop squareness and the

transition noise of the film.
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Fig.1 Schematic diagram of model in simulation
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Fig.2 Dependence of coercivity on grain size
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Fig.3 Dependence of demagnetizing energy density on

external filed
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Fig.4 Dependence of coercive squarenesse on grain size
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Fig.5 Schematic diagram of transition zone
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Fig.6 Dependence of transition length on grain size
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Fig.7 Dependence of cross track correlation length on grain

size

P E AL ZHL o S W T Rk P b O B ) A A2
WEFER], W1 IR F RO B ALEWE 2 o
(Position Jitter)tli K, 1L XM KR, o TR
[liErsa w7 g

4 2
O'J _ T[96GWS (8)
Kb a R BE L, s T BTl R PUE 5 17 Rk
KB s, WHBALLITESL
M 8 P Wk il LUE 2, B Sk RO i,
3 MR RHIAL B WA S5 o R EBIEN, I
T DR 7 BT R RS 3 i SR B K S

3.0

2.8+ ®»— CoCrPt
26+ e — ThFeCo
: 4+ — SmTbCo

24+
B 22+t
20¢
1.8%
1.6
1.4F
1.2+

l'01‘1} 11 12 13 14 15 16

D/nm
8 ALEAME S o AR D AR,

Fig.8 Dependence of position jitter on grain size
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