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Soutreduiindoyauiiinan (heat assisted magnetic recording, HAMR) wnalulad HAMR Wunildludaiden
drwsumsiiuauuindudaiui nssaeslulasuaniufinldaunis wawnn - anand - Aadsa Wuiiugu
wagld MATLAB dwsunisAnnuiazn1sdnaadnmesnisivisuniu wiuduiindeyaldsuuuuaeanglilsuesy

A N a v & o s & oA .2
wazvwninsuRdewdu 5.1 uiluwes innsananuendauazanuniuniainnumuwiudiui 4.1 To/in
nuindnmesnisiUdsurutosiignde 1.679 urluwns finaue1adn 8 uiluans wazaunitewnsa 19.5
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ABSTRACT

The transition jitter is one form of noise and the transition jitter is used to indicate the
performance of the magnetic recording process. In this paper, the transition jitter is simulated in two-
dimension (2-D) format of the heat assisted magnetic recording (HAMR) technology. HAMR technology
is among the candidates for increasing areal density. The micromagnetic simulations based on
the Landau-Lifshitz-Gillbert (LLG) equation and MATLAB was used for calculation and the transition jitter
simulation. Voronoi pattern model was used as the medium and an average grain size of 5.1 nm.
Bit length and track width were considered at the areal density of 4.1 Tb/in’. It was found that

the minimum transition jitter is 1.679 nm at bit length of 8 nm and track width of 19.5 nm.
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size distribution) §U319405U (grain shape) AI11N119N1587U (reading width) §U3199AA1458U (heat spot
geometry) LLazmiLﬁaufﬁquQﬁ (thermal gradient) tJusu [6-11]
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(Landau-Lifshitz-Gilbert, LLG, Equation) Lﬂuﬁugm AR IENNNTA (1) [14-16]
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—— = -YMXH,

ya — - =
——MXx(MXxXH 1
dt M ( eff) M
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o y \Jusnsdlalsuunufin (eyromagnetic ratio) fif 2.21x10° m/A's,
o Wueasdinrumiiadse
M Funnwesuunulmadu (A/m)
M, Juwnulnedudud (a/m)
H,pp \unnmesaunsydvinaiiinntasiuvesnninesaunuuaniuden (exchange field, A,,) nwesauay
819 (demagnetizing field, Hy,) intmasauiuueulolansed (anisotropy field, Hyy,) WAZLINLADIEUILLNLUAN
meuen (external applied field, H,y,)
;:ﬁ%’aiﬁiﬁﬁﬂmﬂiu the object-oriented micromagnetic framework (OOMMF) [17] Tunsdnasslulasuun-
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U

(Curie temperature, T,) N135¥ygnANsoulunszuIudtaenIslowretnalulad HAMR ldauns Brillouin

function LamafsaunIsT (2) - (5) [14]

M,(T) = M,(0) [2’2—;1 coth (2’2—?1 g) - -coth (2’%) ] 2)

B =3(1- Tlc) (3)

Ku(T) _ (Ms(T)\"

Ky (0) (MS(O)) @
ey

H,(T) = %((TT)) (5)

dlo 7 Juluauiuszaning fvuaadu 0.85 d1wsu L1, — FePt

T Juaamgl (K)

n Wumidwesileiduneulelansedilan 2.15

K, Jueasiiveulelansed (magnetocrystalline anisotropy) (J/m?)

H,, Juarauuueulelansed (anisotropy field) (A/m)
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AuandAvosukutufindoyausiingn L1, — FePt figangiKosildsd M, = 1.100 x 105 A/m,
K, = 7x10% J/m’ uay T, = 710 K [18] ﬂ'wm‘f/’iLLaﬂLﬂﬁsuﬁiiﬂumﬁwaawwL.La,jmé‘ﬂgﬂﬁmumﬁaﬁ
AaafianUdsunigluinsu (intra-grain exchange stiffness constant, Anerg) W04 12 X 10712 J/m uazlid
AAsTiwaniUasuszninansu (inter-grain exchange coupling, Ajmzer) [14] AnsEiwesamiumstuiindeya

WA NTARMUIUIMUULTIN LA Fananslunsed 1

A15197 1 M15TMBTVBIANUAULUUTINUNT 4.1 Tb/in?
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N 4.1 (18]
(Tb/in%)
ANNYNITN (hm) 7 [18] 7.5 8 [18] 8.5 9 9.5 10
ANUNTIMNSA (nm) 22.5[18] 21 19.5 [18] 18 16.5 15 13.5
ANUNTIRUNYH (nm) 25 [18]
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_ |1 yN = )2
Ojitter = | N_1 i=1(xmi - xm) 0
18 xn, LOUAUMUIN AL (zero-crossing position)
X WWusunusiade (average position)
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