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MAS-MAMR: Next-Generation Energy-Assisted Magnetic Recording Technology for HDDs with Higher Recording
Density
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Hard disk drives (HDDs) providing access to large volumes of data with a reasonable latency time at low cost are playing a key role in information
storage devices accompanying the expansion of high-level machine learning and artificial intelligence (Al). Efforts are being made to realize HDDs
with higher recording density.

The Toshiba Group has positioned microwave-assisted switching microwave-assisted magnetic recording (MAS-MAMR) technology as a next-
generation energy-assisted magnetic recording technology to increase the recording density of HDDs, and has been engaged in the development of
MAS-MAMR aiming at its practical realization. As part of this approach, we have designed a new type of spin torque oscillator (STO) and confirmed
through simulations that it can achieve an improvement in oscillation efficiency as well as a reduction in the expansion of the microwave magnetic
field in the cross-track direction. This type of STO is expected to increase recording density, leading to a breakthrough in achieving the practical use of
MAS-MAMR.
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Recording mechanism of flux control MAMR (FC-MAMR) and MAS-
MAMR heads
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current density in three types of STOs

22

dual-FGLB D STO % # 3t L7, > D FGLo i,
BHVOBAL T D BCEAT % W1 & 5 R HH A ER %
5z Tw3, E2(@n(l)k(@2)icsingle-SILAL L fEH D dual-
SIL#Y, (3Nc#Hi7z7e dual-FGLAL DR E %, ZnFhnd,
2(bhic, STO®4 7 D&M & FIRMA IR DBIR
w9, dual-SILEY X Of dual-FGL BTl FIR G As [ -
L, RMEEEZEHRTES3 ~4x10° A/cm® DERE
EHIPHICE VT, 15 nm-T 22 2 IRV IEE 2 £
TEDLTED DD,

dual-SILZ 2 tf dual-FGLEI o STO Iz DWW T, A7 nm
BREFRE AiE, B3 @K&KbiczhZnmd,

dual-SILAICIZ, Fld BRI~ A 2 0 SR
DREWE D H Y, FofkFERIRE 8 ORERIIH DS
BOTORIENREEIND, £z, <A 70WEHRD Ty
ZIEATNCIRA L TOBIER DD,

X L4 EIEE L 72 dual-FGLEI T, fEko
dual-SILEI¢ B o7 &5 il RN IE CoE\V <A
ZaEigFIEEo oS, sk TRk L ORGSR HIAE AR

- OO
£ B 538 (Oe)
= 80

g 480
g

= 60 420
x40 - 360
e 7

i ~ 300
= [0} 4
g

I 180
B 20N 120
BN

N -40 8 60

I {
-60 -40 -20 O 20 40 60 0
~SvOlEAE (BR T A7HEARE) (nm)

(a) dual-SILEY
~ 100
c NAYOK
< 50 5T (Oe)
o 420
]
g:; 60 [ 360
X 40 300
i i - 240
R 20
g 180
£ 0 120
® L
S -20 60
™ 40 0

-60 -40 -20 0 20 40 60
Ny oA R (R T X7 FEEAR) (hm)
(b) dual-FGLE!

3. STOZATRID AV KRR E 7R

dual-FGLEICIZ, <A77 FRE ORBRERBAN IS, b
7y 7 @O AADIHEI SN T B EH Tl

Microwave magnetic field intensity distribution in two types of STOs
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