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In this work we model microwave-assisted magnetic recording on ECC grains and granular media with two recording layers.
Magnetostatic interactions between layers make it difficult to selectively record on only one layer. By introducing antiferromagnetic
exchange coupling between the two recording layers the effect of magnetostatic interactions can be reduced. When the antiferromagnetic
coupling strength was optimized the SNR of recorded tracks was increased by around 3 dB. This allows the media to support shorter bit

lengths and higher areal densities.

Key words: MAMR, ECC media, Dual Layer Recording, antiferromagnetic coupling

LR

N—FT 4 A7 ORERIICHEN, FTL Wit Aoise s
T3, ZO—Dlc~ 4 7 v 7 v A MEREER(MAMR) %
7= TJERR 5 i3S B, MAMR Cl3ARICEERRS B ERIC,
~v 55 DHNMERDIZNC A E Y L 7 FERINSTO) 5> b
RS FINS %, Z3uc X 0 RO LR % RS
TYA ML, FRCHBERERZ /NS TRz epTcE (1), B
RDNT X =R~y FhOBYAE COfiiR S OEFIC LY,
B B WA SR & 4 B BRI 7 e SRR TR D FER A 03 5 72 B &
L3930 TH Y —MRUCIHRD S EB) D FERRAD = A S
& B RO B, SHEFIFL, HEL
T G IR o 7 SRR D 7 2 AR % Bl € RS
% T EDTE 5,STO DEFRBER O 2 E ¢ 5 Z LT,
TODEDHL—ODJE TN LTI T 5 2 L AAREL 1 B 720
TH5(2)3),

% 72, A ClE ECC(Exchange-coupled composite) #44(4) (5)
% AV 72 ECC AR AR B2 5 G 5 () OGNS & &0\ Hed
TR A RIS & & S 72T H D | WA VSRORR., TR
M <o & TG IE AR 2 A IC R > T B, [RILK
T XD~y FigRc, BERAX Y K&k HxFFo ECC Bk
EHUSERT 2 Z L A3TE B, ZJERURR IR, ~ v R e
TV B TS DD~y PR NS W L g Usdinnf L < 7z
5, L2L. PEIC»»Z~y FiEFRAEKEL TH-0ICTEE
~v FOEOIEZFE 375 &, HEOBARDKREIVNE {72 b
BZEENE R RO Z L WlC 72 5, 2 2 CECCHYAR V2 2 &
T, FEICX Y K& HAFFOBRAEHEHAL, ML~y Fol
DR X 0L T2 ENTE S, $72, ~v PR EREEL 72
Braic, STO DR ORI X 2 BAARDSRATRE: He
DIRKAEDBENNG S BJEEA X ) ECC BHADSTAE N iz
JEREERIC BT, BHAD H ORI A EDHITADIAD 5 & & it
%(6),

—J7C. MAMR % V72 “JERHRICIIEIR L LT < Dhf]
ED3H Y B ERARE DIE D A& Fl8k T 5 Z L 2L
(T BzLdh, ZOMED—>TH 2, BiFAIIL, HlZIE TED

Ttz b & 2o 5 P& IR 2B, FEORKEDS Bl A
TIAE A X o T, TEOMRAUSHRICHEN NS L EZOND, K
FDCCE, RS A% L & TEORICEAT 5 2 & T, #ifd
SHHASERIC X 2508k~ 0rg8ia D < L. iR Z 1
IR BTE DL D DEFNI,

2518

AHFFECld Landau-Lifshitz-Gilbert(LLG) if2UC X 5 o 3 =
L—3 3 V(7)) % {1577, Table 1 ICHk - COFESAEE R LTz,
%7z, Figl ity T aL—ya v THW RO EF L ER LT,
ECC #4440 Fgotx Eifi ~v it 4nm O35 5, ECC i
o Ll ~v FIiGmflla 6 3 nm 235K0E=E, %9 2 nm
DMEREIERE ORJEE & 7n > T %, WREGIMTE & g ofEic
WEAESMEE, KE XX 60erg/cm? TH %, TIEIIIERGE
2nm AT, 4dnm HHEEATE, 20 O 3nm 23R, Al
fEEiT 4.0erg/cm? TH 5, LB L TEORICIIIEEITED B 5 23,
SEDY I 2L—vav i Hgom ML, TEOm ok
ICHHSAE G MB) < Z & ZRE L 72, Z DfiEil-04 ~ 0.2 erg/cm?
& L7z

Ko EERIc s 2E & iAHR~y F & STO o z lifi(TEE) 514
DR~y PRI % Fig2 IR L7ze ~v FDAA vR— 3
30 nm(TERIZ 36 nm) X 60 nm X 500 nm DOFFETFTD~» F A2 Hu
720 ~v N ORI M % 1910 emu/cm?®, BRI TH @ (SUL:
Soft under layer) ® M; % 1600 emu/cm® & L7z, STO (%40 nm X
15 nm X 40 nm DEFAZG, M1 1591 emu/cm3 & L7z, K7
T O EFORE Tlid~y FORKEF I 15k0e TH Y STO
DA 5 kOe TH 2,

HRFOY I alb—ya v GRS LT~y FAFRZIC
BEFZEIN L 72236 5m/s THIK . STO DiEifaRRd DR
0~60 GHz DA% LY | JEEECE e huc s\ »C, RilinrlRE7fH
R OB MR (HY) % . B & T Dl st & o fitiz 22
Z TRz,

SNR(Signal-noise Ratio) #3k® %3 I 2 L—y a v $fTo7z, T
CCIFHRRFClE7R K 7T = 2 FIARZAIE LEIFL L 72, Table 2
277 = 2 F7BIR T ORGSR 2R L7z, BRI FTDy I al—
Ta v EERRIC, ~v F25 4nm g7z & 2 A HEom Fiiix

Transaction of the Magnetics Society of Japan (Special Issues) Vol.2, No.1, 2018 1



Write Head

Soft Layer Top Layer

Hard Layer
Bottom Layer

Fig 1. Structure of media and write head
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Fig 2. Head field distributions in top layer of media
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Table 1. Single Grain Parameters

QGrain Size (Top Layer) 7nm X7 nmX5nm
Grain Size(Bottom Layer) 7nm X7 nm X7 nm
M; 750 emu/cm®
Temperature 42K
K.(Top Soft Layer) 5.0 x10° erg/cm®
K.(Bottom Soft Layer) 3.0x10°erg/cm®
K.(Hard Layer) Variable
Damping Constant 0.03
Table 2.Granular Media Parameters
Average Grain Size 7.6 nm
Grain Boundary 10%
Grain Size Distribution 15%
M 750 emu/cm?
Temperature 42K
K.(Top Soft Layer) 5.0 X 10° erg/cm?
K.(Bottom Soft Layer) 3.0 X 10° erg/cm?®
K.(Top Hard Layer) 3.0 x 107 erg/cm?®
K.(Bottom Hard Layer) 1.5%107 erg/cm®
H{Top Hard Layer) 80 kOe /90 kOe
H{(Bottom Hard Layer) 40kOe / 60 kOe
Damping Constant 0.03
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