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Trends in and Toshiba Group’s Approaches to Latest Technologies for HDDs Supporting Progress of Data Society
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Thevolume of data generated and collected in various situations worldwide has been exponentially rising in recent years with the advent of a full-
fledged data society, increasing the value of accumulated data to unprecedentedly high levels. With this as a background, hard disk drives (HDDs)
hold promise as a means of economically and efficiently storing and utilizing these large volumes of data due to their advantage in terms of total cost
of ownership (TCO), and further broadening of their applicability in the data center and surveillance camera markets can be expected.

The Toshiba Group has been actively focusing on the development and expansion of large-capacity HDD products through the application of
innovative technologies such as assisted recording technologies, with the aim of significantly contributing to the progress of the data society.
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Types of HDD products developed by Toshiba Electronic Devices & Storage Corporation toward progress of data society
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Comparison of memory device costs per GB of capacity vs. latency
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Global trends in HDD capacity shipments
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Trends in technologies for HDDs

HDD 8 ZA h L — P F 34 2D EFRTH 0 e 2 FL I,
TGOZAITFIGL T, BEMTERZ#E0RL CGGUREARD
BR, ROBAEREY)0a 2 MERER, BhHs2
FL—V T NS RE L TONIEZMERFL CE 6 TH S,

M 3icRT &9ic, HDDHEAED SR S04ERIZ, Foiks
RELUTHER T « A7 OREMETE OWEALA, TN A FLE
ShTw2ENRESR TR EHVTwk, LaL,
HEOM LEEbic, SORiEEIC ko THAET HHNE
BRI DI R & BVZEE MR ORTEDS, 1BId7E o Tz,

HEFNAAKA ML= (#R) 13, EREROHAK,
BEBEE DD, WRT 4 A2 OREMEIEORiEE C
NETOMENIT A 5T E T AICERE L7 EER T
A HDD %, {HFUZSEEIF T 2005 12 m il L 7=, ek
DN RGN COEVEIRE EIC K - CH AT 51
MR FRIO R L BV E ORI Z wiRL, TFEDR
FEE o LICEBNLTE 7,

L, BffomERSGSCE, 1.6 GEyF/mm?
(1.6 GEYMEFEF IV A—MV) DEFEEICBNT, O
F— 2 DEEAAPLTE (Writability ), @f2 5 X #%H
(SNR : Signal to Noise Ratio), @ ZE\HZEME (Ther-
mal Stability) D=2 % FRHZ K7 S5 LML L5 b
VL2 DEERHD, TOBERFEDZ D7 DFEL DT
fiimsEZAbEnTETHS,

ZD—-o», HiEd$E (SMR : Shingled Magnetic Re-

cording) T¢H# %, SMREHAiFIZ, avya—<—1GHE
HDD &£ LT3 2013 4FicEMLsh, S8BT -2y o—
FIFREZHDD NOHEHbHEA T EEZENS,

Eie, Bhra RERBMEESTHRBEENEERT 5720
I, TARVFX—7 AR O gD, #ohr DR
2HATEDOENTVS, BHEIV—T13, FEECEN
74 7aik 7> A E$k (MAMR : Microwave Assisted
Magnetic Recording ) HififiOFAF 2D TE D, 2021 4F
IZMAMR fff © — 5 T &% 5 FC-MAMR (Flux Control-
MAMR) ¥ L7=MG09s ) — XL LT, HHEARIST
NAEFEBFLZHDD# R 2FRK Lz, 5K, MAMR
HffraHicRESY, KEEHDD TF—4 AL — Vil
D TCO A FIzER LT L,

BRI O EF L LC, B2 2017 FICHR LR
HEIATAAFOMGO7 U —21Z, ThETELATH-
7zHDD NZ A~V LTHRIELTz, ~NUTLE, ZBREDDT
TOEBRINSOID, T4 A7 % ER LS CH ADEL
NP, Ny REHZLZY ARV 2074 27 KD
N2 EHTES, Thickh, 77F2T—F—DER
OEgEL A EL, EElEE LA AR o7, BT,
BENREFET 2R LHY, 71 A7 BRSO X
REEMEFER L, ~UILREHDDIZ, F—4+t»
g —tgETLICERAENTw S, BIED=751 > HDD
B2 T A A7 BB RARINTH D0, HisdT 4
A7 BB OE ML SN T»a,

—77, HDD O HIfHIFEEAMR TH % 7V v b EER O I,
T4 A EEBEOEMbHD, FL2NSL{ThoTnDb, {5
BRI XD, SoC (System on a Chip) 7% &
B OESHREDEA DL EDIC, F— YR — D
M BRItk D EFEHMOMBEDE R, mERFEE
Bl MBI > TE TS (ZORED P.24-28 217,

3. SMRHiiT

SMRIZ, EHEBKILFICBIZINILYDEEICHL
T, WIAEZTAART LAY FEZHYL, BREZ5LD
KT — Y% EREEL CHIREELENT 25 TH 5,
SMRIZ, BEHEMKALEMDO~NYE - F4X2%2ZDEETEH
LAl BA A S 2 EAfT L LC, MAMR B SeBR
THEAENZ,

UL, EEALT — P ERHEETELLITHAIA
F LS5 HDDICE SN RVE, LA T v —AEsko HDD
LHANTHEALT 5, SMRIZHDD 0t R B2 KRS 1,
TCO %1 L 3E 2T Th D, [ERMEAM B E

¥Z= 54 (INCITS : International Committee for Infor-

WZLEa— Vol 76 No. 6 (202145 118)



%% % SPECIAL REPORTS

& 1. SMREFHTD 2 X DFFHEELE

Comparison of features of two types of shingled magnetic recording (SMR) technologies
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