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Large-Capacity HDDs Applying SMR Technology for Data Centers
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Large-capacity hard disk drives (HDDs) that allow data centers to store huge volumes of electronic information have become increasingly important
as a key product for the development of information infrastructures in recent years. The two principal types of technical challenges to be addressed
in order to increase the storage capacity of HDDs are (1) improvements in the performance of main parts including magnetic heads, magnetic disks,
and the signal processing circuit in the case of conventional magnetic recording (CMR) HDDs; and (2) the overwriting of data on tracks, analogous to
the shingling of a roof, in the case of shingled magnetic recording (SMR) HDDs.

Through the application of SMR technology and the optimization of magnetic heads and magnetic disks, Toshiba Electronic Devices and Storage

Corporation is working toward realizing large-capacity HDDs for data centers. Experiments on a 3.5-inch CMR HDD product incorporating firmware

appropriate for data writing in an SMR HDD have verified that it increases in storage capacity of approximately 25%.
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Outline of head and media of HDD
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Schematic diagram of data tracks, write head, and read head of SMR
HDD
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Configuration of shingled writing tracks and bands
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Data rewriting procedure in drive-managed (DM) SMR HDD
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Example of random data writing performance of DM SMR HDD
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Data writing procedure in host-managed (HM) SMR HDD
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Example of random data writing performance of HM SMR HDD
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Relationship between head positioning errors and data writing
operation

WRELRDIEDH D, PEXFFAHFE (WIL : Write In-
hibit Level) 22 5L, BEEENS v 7 OFFAT —5 %
LEELTETEZALH S0, —HFEEREIER W
%, ZLTC, TAAZOREEEERS, PEASWILNICINE -
725, alER%EFHET 5, CMR HDD T, ZOX5ICLT,
BREE NS v 7 OFERFEAT — Y DM EE R VESICL
w5 (E8),

WD, FICWILZ/NST 58, skl o RIE SN
L, A MERDME T 2, REAT —2 O EERE
FA4 MERBEZ TN, BB WILOFEEHE, FovorEyF2pk
(9% LTHETHD,

CMR HDD %, BEEMOWILZRET D25, =7
vy VT4 DR RO SMR HDD T, FlékiFA NI v
JHIEAFLER T Ty 7 HlC, 57225 WILOFEEE T 5 DWIL
(Dynamic Write Inhibit Level ) Z#MA L7z, DWIL D
EICOWT, B9IZHWTHT 2,

T =TIV IARLTWELE, ZDFTIY

Rz B8R LTy —2t > 2 —|iF KEEHDD

%% #£ 1 SPECIAL REPORTS 1

(&)

R

%ﬁ @ Trk, GEEE#RNS YY)
|- - (LT

Sy S Eaaa— Trkn1 OWIL

ag -7 Trk, ®DWIL

s (PE 4TI UTZEAL)
Bl Trk, (RRFDORSv2)
R [O1==V¥)

N

IR AR Trk, DWIL

L

B PEzDWILT, ifxz—B{E1E
® (B RDFIEICEI DY TV T R R DOPE

9. DWIL%#ER LTz SMRHDD D7 —4%508%

T =Y RO R BIWICER BT, BEBEN T v 2 ORISR AT —
S DOWEMER LGSR O NS v 7 ORISR R WL S E B,

Data writing of SMR HDD applying dynamic write inhibit level (DWIL)
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Structure of firmware for SMR HDDs for data centers
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