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TOSHIBA Storage Products szom@mRatL—vrosoy

Enterprise SSD ‘

e Enterprise High Endurance SSD
e Enterprise Mid Endurance SSD
¢ Enterprise Value Endurance SSD
e Enterprise Read Intensive SSD

SSD (Solid State Drive)

SSD is a storage product that uses semiconductor memory (NAND
flash memory*?) as a storage element. Since SSDs have no mechanical
moving parts, they are superior to HDDs in terms of:

1) read performance, 2) resistance to shock and vibration and
3) quiet operation.

Additionally, Toshiba’s SSDs feature low power consumption in
standby mode.
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Interface Connector 429 27x—23xJ%

Toshiba’s Enterprise SSDs provide SAS, SATA, and PCle®*?
interfaces, and client SSDs have SATA and PCle interfaces
Enterprise®&Tld. SAS/SATA/PCle™3, Client®& TIFSATA/PCleZZ AR,

Controller IvbO—3>

The heart of an SSD that delivers fast read and write performance,
prolonged write and erase cycle life and enhanced reliability.
SSDDDMEER.
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NAND Flash Memory NANDETSwaXEY

Data is stored in a NAND flash memory array, which features
Toshiba’s NAND technology to achieve high storage capacities.
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(The photo shows an example of a double-sided client SSD M.2 module.)
(BHIZClient SSD M.2 BEEY1—/LOBITY )

Enterprise HDD .

¢ Enterprise Performance HDD
¢ Enterprise Capacity HDD
¢ Enterprise Cloud HDD

HDD (Herd Disk Drive)

HDD is a storage product that magnetically stores data in a disk
(recording medium platter). Data is written to and read from a disk,
which rotates at high speeds, via a magnetic head that operates
very close to the disk surface. Compared to SSDs, increasing
storage capacities is easier for HDDs.

Additionally, Toshiba’s HDDs provide higher cost performance
(lower price per gigabyte) than SSDs.
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Spindle Motor ZEVRILE—%

A key part for rotating a disk at high speed. Toshiba’s Enterprise
HDDs feature an rpm of 15,000, and 3.5- and 2.5-inch** client HDDs
typically have rpm's of 7,200 and 5,400 respectively.

WR T AT RO B 2EEEED— 2. Enterprise® & Tl315,000 rpomdD X
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— Disk (Medium Platter) #7127
Storage media that holds data
F— IR BRI,

— Magnetic Head #&AvE
Data is read from and written to a disk via magnetic
head.
WRT 1 RTDSDT—F DHHHUP BT A AINDT—5 D
BETAHETIFS.

— Interface Connector «>97x—XJx%J%
Toshiba’s Enterprise HDDs provide SAS and SATA

interfaces. Client HDDs have SATA interface.
EnterpriseB& TIFSAS/SATA, ClientE TIFSATAZFHE.

(The photo shows an example of 2.5-inch client HDD.)
(B&(F2.58¢DClient HDDDFITY )



Toshiba Corporation (Toshiba) offers the comprehensive range of storage technc
drives (SSDs) to NAND flash memories*? which are for the applications spanning

consumer environments.
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Client SSD (>»)

* Non-SED Model
* SED Model

Invention B8

» NAND Flash Memory NAND #75vyaXEUHA

In 1984, Toshiba developed a new type of semiconductor memory
called flash memory, leading the industry into the next generation
ahead of its competitors. Some time later in 1987, NAND flash
memory was developed, and this has since been used in a variety
of memory cards and electronic equipment. The NAND flash
memory market has grown rapidly, with flash memory becoming an
internationally standardized memory device. Toshiba, the inventor
of flash memory, has carved out a path to a new era in which we
are all able to carry videos, music and data with us wherever we go.
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INVENTOR OF

\: » FLASH MEMORY

*1: SSDPHDDBED, F— I EHEM TEHWBERITLCAN —I FOT TV EFVET .

*2: NAND flash memory is a nonvolatile semiconductor memory.
NANDR! ISy a X EUF MMEFRMELGEXEUTT .

*3: PCle is registered trademark of PCI-SIG. PClel3PCI-SIGOEHEIETT .

*4: “2.5-inch” and “3.5-inch” mean the form factors of HDDs. They do not indicate drive’s
physical size.

e Mobile HDD

* Mobile Thin HDD

* Desktop HDD

* NAS HDD

* Generic Data Storage HDD

¢ Video Stream HDD

e Large Capacity HDD for
External Storage

¢ Surveillance HDD
¢ Automotive HDD

Environment &EiE

» Halogen-Free no¥>7u—

The built-in type SSD, and HDD products in this catalog are classified
as Halogen-Free. For the avoidance of doubt, Halogen-Free SSD or
HDD products may not be entirely free of bromine and chlorine, and
may contain any other element of the halogen family. For the
definitions of Halogen-Free of Toshiba Storage & Electronic Devices
Solutions Company, and details in each product series, please
contact your TOSHIBA sales representative.
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» RoHS

Restriction of the use of certain Hazardous Substances

(2011/65/EU)
The directive adopted by the European Union (EU) that restricts the
use of six hazardous materials, lead, mercury, cadmium, hexavalent
chromium, polybrominated biphenyls (PBB) and polybrominated
diphenyl ether (PBDE), in the manufacture of computers,
telecommunication equipment, home appliances, etc. The RoHS
directive was recast in 2011 and has been enforced in January
2013. All the SSDs and HDDs listed in this catalog are compatible
with the RoHS directive. For the definitions of RoHS compatibility of
Toshiba Storage & Electronic Devices Solutions Company, and
details in each product series, please contact your TOSHIBA sales
representative.
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Enterprise SSD (eSSD)

Enterprise SSDs are suitable for high-performance computing, server and storage systems that require high level of performance and
reliability. Toshiba Enterprise SSDs equip the NAND flash memory*? and controller developed by Toshiba and offer high reliability, data
protection incorporating power-loss-protection and encryption technology to support enterprise environments and applications.
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» Enterprise High Endurance SSD

High performance enterprise-class solid state storage providing higher level of endurance for write-intensive applications and
systems, such as write caching, acceleration and OLTP (Online Transaction Processing) services.

IERICEVS VI LA MEBEEETAHMAMZEE I 2/\A TURI A TFDSSDTY . GAFROLTP (F V54 VS FTU3V/E) V2T 1E SEKICETAH
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5 "6 ~ . *7°8%9 ~ ) *7°8'9*10 Ml 12
Sustained 64 KiB Sustained 4 KiB Environmental | Optional | Dimensions
Model Numb Formatted ’\.‘rAND Interf c Powerr Temperature | Security | ¥ % |\weight sPoweir
odel NUmMDer | "capacity |pwpp| 'YPe |NeMace | gequential | Sequential Random Random |“onsumpton) g o (Operating) | Feature | Height &/ | w O |\oorey
B & P NAND |{¥971—2 Read Write Read Write HAES) - 3 2 ol | @ @ |Voltage
cESE Pt Ready) BIERE A7varl | Width 18/ EEEE
IV —R|I—YonllSAN SYTaU—k | Sygnsq | Ready (EE85)  [eFaU7<EE| Length B "
PX05SHB*** Series (SAS, 2.5-type form factor)
PX05SHB160 1,600 GB 1,400 MiB/s | 750 MiB/s 120,000 IOPS
PX05SHB080 800 GB SIE | 15.0mm/
25 | MLC | | e 270,000 125000 | 32V |supported| 0toss'C | SED [69.85 mm/| 1509 5132\/\;
PX05SHB040 400 GB S| 1,800 MiB/s | 850 MiB/s 1OPS yp- FIPS |100.45 mm| &
PX05SHB020 200 GB

» Enterprise Mid Endurance SSD

High performance enterprise-class solid state storage with better random write performance and endurance for general OLTP
(Online Transaction Processing) services.
BUVIVILTA MEBEEETAFMAMZEE T BZYRL Y I I A TDSSDTT . —RIBOLTP (A 54 VNS Y I3 IR) YR T LE . BRNIC—EL LD
BTABFNHEETDVRAT AICELTVEFT,

5 ‘6 . " 79 . . *7'9*10 M 12
. ) NN Sustained 128 KiB Sustained 4 KiB - E_Ipvironmental gptional Dimensions r—
ormatte Sequential | Sequential Random Random i emperature | Security | < & i
MOdZ N;mber Capacity | DWPD ,IZZGD ;T:;f:ii gead \(}Vrite Read Write C?;;g;l;on PLP (Operating) | Feature | Height &/ Véelgiht \?;?gg%
ER=8 547 Y=o Y|~ eS| SYTHAU—K | SYFLSAh | (Ready) LEEe | e | Ui () BRBE
s i e (e @) |FaU7BE| Length B
PX04PMB*** Series (PCle, 2.5-type form factor)
SDFKROOGEAO1 |3,200 GB PCle-3.0 15.0mm / a3y
SDFKRO1GEA01 |1,600GB| 10 | MLC [GeN3x4L. 5400 Mipss | 2,350 miBrs | 669,000 185,000 | & w Typ. |Supported| 0 to 40°C —  |69.85mm/| 1209 |(standby)
NVMe- IOPS 10PS ooy Max (535
SDFKR02GEA01 | 800 GB 1.0e :
PX04PMC*** Series (PCle, Add-in card type)
SDFJR20GEAO1  |3,200 GB PCle-3.0 6677 mm a3y
SDFJR21GEA01 |1,600GB| 10 | MLC [GeN34L. 5400 Mipss | 2,350 miBrs | 869,000 185,000 | & w Typ. |Supported| 0o 50°C — 1873 mm/| 2209 |(standdy)
NVMe- IOPS 10PS Tor oy max {5
SDFJR22GEA01 | 800 GB 1.0e :
5 6 ~ . *7°8%9 ~ - *7*8*9*10 1 12
Sustained 64 KiB Sustained 4 KiB Environmental | Optional | Dimensions
Model Numb. Formatted l\_erND e c Powerl_ Temperature | Security o+ & Weight SPoweir
odel RUmBer | Capacity |pwpD| 'YP€ | 'MeMace | gequential | Sequential | Random Random  (YO0SUTPION  pip | (Operating) | Feature | Height &/ | v o' | voloos
e EEmE WD) 22| Rl Write Read Write HEET) WEEE | 17yl | Width g/ | = B | 101098
947 Y=Y S—R[y—rvnS4h| SYThU—K | Sygnsq | Ready) @fFE)  |esU7(E| Length B BREE
PX05SMB*** Series (SAS, 2.5-type form factor)
PX05SMB320 3,200 GB 1,500 MiB/s | 750 MiB/s 80,000 IOPS
IE )
PX0SSMB160 1E00GBI ) | e | sAs 270000 [100.00010PS] 55y Supported| 010 55°C SSED (ggéaosr?nrg// 180g | 5V/
PX05SMB080 800 GB 12.Gbit/s | 1 900 MiB/s | 850 MiB/s IOPS  |9300010Ps| TYP- Max | 12V
, : FIPS |100.45 mm
PX05SMB040 400 GB 90,000 IOPS
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» Enterprise Value Endurance SSD

High performance enterprise-class solid state storage with balanced random write performance and endurance for virtualized
server and storage applications and generic enterprise applications.
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W&Ed,
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NAND Sustained 128 KiB Sustained 4 KiB Power Environmental | Optional | Dimensions Power
Formatted ; ; " Temperature | Security o & :
Model Numb - T Interf: Sequential Sequential Random Random t 4 i Weight |
gl Capacity | DWPD yPe | enace | “Read Wirite Read Write Consumplon| by | (Operating) | Feature Height &2/ =g \?;?f 4
B OE SEsE NAND |1Y971—2R SHTRES [ F7vsh | Width 8/ 5 B g
ERS 947 Y= YYRWI—R|Y—T TS AN SYFLU—R | SYFLSA R | (Ready) s | ,j? 2| e EREE
Up t0) (Up to) (Up to) (Up to) BfE FaUT(RE Length &
PX04PMB*** Series (PCle, 2.5-type form factor)
el et M ke Gl 660,000 | 105,000 150mm/ | 4564 33V
SDFKTO1GEAO1 [1,920GB| 3 | MLC |“80SX*hl 3 100 MiB/s | 2,350 MiB/s : : 6 W Typ. | Supported| 0 to 40°C —  |69.85mm/ 9 |(Standby)
NVMe- I0PS IOPS Sooaam | Max |90
SDFKT02GEAO1 | 960 GB 1.0e ’
PX04PMC*** Series (PCle, Add-in card type)
o Gl 660,000 | 105,000 B8.77mm /1 550 g | 33V
SDFJT21GEA0T |1,920GB| 3 | MLC |SUnar| 3,100 MiB/s | 2,350 MiB/s oPs OPS° |6 W Typ.|Supported| 0t 50°C —  |18.73mm/| 9929 |(Standdy)
: /12V
SDFJT22GEA01 | 960 GB 1.0e 167.52 mm
5 6 : . *7°8'9 . - *7°8'9*10 M 12
NAND Sustained 64 KiB Sustained 4 KiB Power Environmental (S)ptional Dimensions Power
Formatted " Temperature | Security o+ & :
Model Number | ‘copacity | pwpp| TYPe | Interface | gequential | Sequential | Random Random  |Consumplion| o) 5| (Operating) | Feature Height &z Weight \?uﬁ)ply
e eEsE WAND) |22 (Rl Write Read Write HRE mEEE | 77l | Width g | B R [0009°
547 IS —R Y= unS4| SYTEU—K | SysnsSq | Ready) @) |eraUFo| Length R R
PX05SVB*** Series (SAS, 2.5-type form factor)
PX05SVB384 3,840 GB 1,500 MiB/s | 750 MiB/s 59,000 IOPS
PX05SVB192 1,920 GB SIE | 15.0mm/
8 | MC | ShS _ _ 270000 1 60,000 I0PS 3T'2;\>N Supported| 01055°C | SED |69.85 mm/| 1309 | 5V
PX05SVB096 960 GB 1,900 MiB/s | 850 MiB/s yP- FIPS 110045 mm
PX05SVB048 480 GB 48,000 IOPS
HKA4E Series (SATA, 2.5-type form factor)
THNSN81Q60CSE |1,600 GB
THNSN880OPCSE | 800 GB 480 MiB/s 30,000 IOPS 7.0 mm/
3 | mLc | SATA | 500 MiBrs 75,000 IOPS 12W g pnorted| 0to55°C | SED |go.8smm/| 899 | 5v
THNSNB400PCSE | 400 GB 6 Gbit/s Typ. FIPS |100.45 mm| M
THNSN8200PCSE | 200 GB 270 MiB/s 20,000 IOPS

*5: Definition of capacity: Toshiba defines a megabyte (MB) as 1,000,000 bytes, a gigabyte (GB) as 1,000,000,000 bytes and a terabyte (TB) as 1,000,000,000,000 bytes. A computer
operating system, however, reports storage capacity using powers of 2 for the definition of 1GB = 2% = 1,073,741,824 bytes and therefore shows less storage capacity. Available storage
capacity (including examples of various media files) will vary based on file size, formatting, settings, software and operating system, such as Microsoft Operating System and/or
pre-installed software applications, or media content. Actual formatted capacity may vary.

ECEBE: 175/\(~(1TB)=1,0004/Y4 ~(GB). 1GB=1,000,000,000 (100D 9%) /N1 M K BEHBETT . LH*L. 1GB=1,073,741,824 (2D 305F) N1 ML LB HEHEZ/N—RF RIBELLTAVSIVE1—I—FRU—FAVTYR
T LT EREVODRBVEEN N\—RF A RIFBEVTRRSNF T N—RTFARIBER . T7 WY AR T4 =Y YT VT VY INIIT ARV—T A VT VAT LB LI ZDOBERTEDIEFT .

*6: DWPD: Drive Write Per Day. One full drive write per day means the drive can be written and re-written to full capacity once a day every day for five years, the stated product warranty

period. Actual results may vary due to system configuration, usage and other factors.

HWEBETAHBTE(TBW) 2RS4 T 1 —BE (TB) LEHEFHOEH TRUILETT . RS/ TBTEZ 1 #MIE LT PYL TEEAEIBSACLERFHEERICHRBTAHTE (TBW) (GET BN ERLTVE T B8 ARBOEBFHBIFSETT .

A kibibyte (KiB) means 2™, or 1,024 bytes, a mebibyte (MiB) means 2%, or 1,048,576 bytes, and a gibibyte (GiB) means 2%, or 1,073,741,824 bytes.

13 LN M (KiB) (3, 1,024/ (20D 1058) ELT. 1XE/NA ~ (MIB) [$1,048,576/\ h (200205) ELT. 1L /34 M (GiB) [81,073,741,824/\ h (20305%) ELTHELTLEFT .

*8: 12.0 Gbit/s interface speed by dual port (SAS model). 6.0 Gbit/s interface speed (SATA model).
*9: Read and write speed may vary depending on the host device, read and write conditions, and file size.
FHEUBLUBEAHRER RANYRAT L FHEERH. T7 I YA XBELCIH>TEIELET .
*10: IOPS: Input Output Per Second (or the number of I/O operations per second)
1WEICHBETEZEH
: PLP (Power Loss Protection): PLP supports to record data in buffer memory to NAND flash memory, utilizing back up power of solid capacitor in case of sudden supply shut down.
F— IR PCRBEREMNEI SBEICE. YUYRF /Y I ERICKDER/ I 7y TEEEIC K. Ny TP X BUREIRFS NI T — 9 ZNANDE I 5wy 1 X EU(CEEER T B,
: Please refer to the column “Optional Security Feature on Toshiba Storage Products” on the page 9.
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Enterprise SSD (eSSD)

» Enterprise Read Intensive SSD
High performance enterprise-class solid state storage with balanced sequential read & write performance and write endurance for
archiving systems and lower workload services (E-mail, file share, etc) at cloud data center.
V=TV TA MPU—RFP IR EEAREVERICEULE—RA VT VY TIA TDSSDTY . 7—HA TV AT APBIREE. £l ZORTF—I V9 —T
FRATNET—J0—R@EFA—I.T7AILYIT)DEXIIC, T—IETRIBENEN Y AT AISELTVE T,

= Y © ? 79 q q 779110 11 12
NAND Sustained 128 KiB Sustained 4 KiB Power Environmental | Optional | Dimensions Power
Model Number Fg;m:é}g/d Dwpp| Type | Interface | Sequential | Sequential | Random Random  |Consumption| 5 T(%nsgrearg:]ugr)e ,S:EZ?JH x .Tfhti* | Weight| Supply
BB éﬁégg NAND |4v991—2 Read Write I;ead \;Vrlte HEEH T i Ve\lligdth ';57 = g |Voltage
° 947 Y=YV W—R|Y=YYrlbSAh SYTLU—R | SYTLSA | (Ready) = 5 BREE
i s ooy e @fER)  [e5U7/BE| Length B
PX04PMB*** Series (PCle, 2.5-type form factor)
SDFKSO00GEAO01 |4,000 GB PCle-3.0 15.0mm)/ a3y
SDFKS01GEAO1 |2,000GB| 1 | MLC Gﬁ{‘,ﬁ}"g'— 3,100 Mi/s | 2,350 MiB/s | 553990 | 80,000 10PS |6 W Typ. | Supported| 010 40°C — |e9.85mm/| 1509 \isiandby)
1.0 100.45 mm /12V
SDFKS02GEA01 |1,000 GB 0e
PX04PMC*** Series (PCle, Add-in card type)
SDFJS20GEA01  |4,000 GB PCle-3.0 6877 mm/ a3y
SDFJS21GEA01 |2,000GB| 1 | MLC Gﬁ{‘,ﬁ‘:'— 3,100 MiB/s | 2,350 MiB/s | 853990 | 80,000 10PS |6 W Typ. | Supported| 010 50°C — |18.73mm/| 2209 \istandby)
1.0 167.52 mm /12V
SDFJS22GEA01  |1,000 GB 0e
“5 6 . 1 *7'8'9 . 1 *7*8*9*10 1 "2
NAND Sustained 64 KiB Sustained 4 KiB Power Environmental | Optional | Dimensions Power

Formatted . Temperature | Security o :
Model Number Capacity |DWPD Type | Interface Sequential | Sequential Random Random ansumptlon PLP (Operating) | Feature | Height #w/ Weight \?ulpply
B F A NAND |4>97z—2Z Read Write Read Write HEES - s i ' | = = |Voltage
eEsE s o BEEE | 47varb | Width &/ e
Y= IIeW—R|Y=TIIvSAN SYTLU—R | SYFLSAH V) (Eh1EDS) tFaUT(HHE| Length e :
PX05SLB*** Series (SAS, 2.5-type form factor)
PX05SLB400 4,000 GB 1,400 MiB/s | 750 MiB/s SIE | 15.0mm/
05 | MLC |, %43, 270000 120000 10Ps| 32W Isupported| 0to55'C | SED |69.85mm/| 1509| 5V
PX05SLB200 2,000 GB US| 1,800 MiB/s | 850 MiB/s yp- FIPS |100.45 mm
PX05SRB*** Series (SAS, 2.5-type form factor)
PX05SRB384 3,840 GB 1,400 MiB/s | 750 MiB/s
PX05SRB192 1,920 GB 25,000 IOPS SIE | 15.0mm/
1| me | %3 270,000 32W | Supported| 0t055'C | SED [69.85mm/| 1309 ?2\/\;
PX05SRB096 960 GB US| 1,800 MiB/s | 850 MiB/s yp- FIPS |100.45 mm
PX05SRB048 480 GB 19,000 IOPS
HK4R Series (SATA, 2.5-type form factor)
THNSN81Q92CSE [1,920 GB
14,000 IOPS
THNSN8960PCSE | 960 GB 480 MiB/s
12W sep | .0mm/ | gg
THNSN8480PCSE | 480GB | 1 | MLC | SATA | 500 MiB/s 75,000 | 12,00010PS | Supported| 0 to 55°C 69.85mm/| yp9 | 5V
6 Gbit/s , IOPS yp- FIPS 1100.45 mm
THNSN8240PCSE | 240 GB 270 MiB/s 10,000 IOPS

THNSN8120PCSE | 120 GB 120 MiB/s 4,000 IOPS
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Enterprise HDD (eHDD)

Enterprise Performance HDDs for high-performance server and storage systems that
require quick response and rapid data transfer. Enterprise Capacity HDDs have large
capacity and are used in storage systems and data centers which require large amount of
data storage capacity.

Toshiba provides several classes of enterprise HDDs to support both mission and business
critical applications that demand reliable performance in 24x7 operationing environments.
=NV 2T LPKFRAN —VEB@ITDHDD TY . BN @RIEN KO OSNDRIERET —/ VP AN —TY
2T LICER@EIREnterprise Performance HDDW, KIRIRAN —IPF =9 VI —RERBEBDT— I DRE
W ANEFEEEITDEnterprise Capacity HDDDZA > 7w lHRLTEUET . ZvyavyIUT4H)LwE
IRAIUT A AV AT LICTERVCIET 2@ R B fE 3R T .

» Enterprise Performance HDD Fo"f'Fsac(or

High Performance Disk Storage for Mission Critical Applications, such as Tier 1 enterprise servers hosting transaction oriented
applications.

Tier 1 —NYRT LAREBVINEREPEREEERINDZ VY3V IUT 4 AVIGARICEUIZEnterprise HDDTI

*5 7 12
i Power Data Block Length Environmental | Optional | Dimensions Power
odel Number ; nterface |Consumption S i : uffer Size : o eight | Supply
Model Number | Fermatied)  Rtalion | - jnterface (Consump 570908 Latenay Sime | Buffer Si T(%rggféﬁ‘nﬂf P He ght " ) | Weight | Suppi
) ~ — 5 q il Shay = Volt:
B OF EsE B AVITT—R ,(iiﬂdgie%A?)J B SIE Ny IT7H54X [ R Width '%/ g 8 %?E;%;Te:
HOST DISK @B |erwsae| Length Bo '
AL13SXB**EA Series ¥
AL13SXB60EA | 600 GB 4,096 B 4,096 B 15.0 mm /
AL13SXBASEA | 450 GB | 15,000 pm | 4,0 STE/QN }}gg g 3'}2(2) g 2.0ms 128MiB | 5t055C — | 704mm/ | 2300 152\’\//
AL13SXB30EA 300 GB 4,224 B 4,224 B 100.45 mm
AL13SXB**EE Series [
AL13SXB60EE 600 GB 512B 4,096 B 15.0 mm /
AL13SXBASEE | 450 GB | 15,000 pm | 4,55 STE/QN 222 g 3'12(2) g 2.0ms 128 MiB 51055'C — | 704mm/ | 3300 152\’\//
AL13SXB30EE 300 GB 528 B 4,224B 100.45 mm
AL13SXB**EN Series
AL13SXB60EN 600 GB 512B 512B 15.0 mm/
AL13SXBASEN | 450 GB | 15,000 pm | 4,505 ¢ 5T-§QN 25(4) g ggg g 2.0ms 128MiB | 5t055C — | 704mm/ | 2300 152\’\//
AL13SXB30EN 300 GB 528 B 528 B 100.45 mm
AL13SXB**ON Series
AL13SXB600N 600 GB s o s128 s128 tsomm/ | oo .
AL13SXB450N 450 GB | 15,0001pm | g&pbe |y 520 B 520 B 20ms 64 MiB 510 55°C — 700mm/ | 29 | DN
TS 300 GB : 528 B 528 B 100.45 mm
AL14SEB**EP Series &4
AL14SEB18EP 1.8TB
4,096 B 4,096 B
AL14SEB12EP 1218 | 0500 rpm | SAS 46W | 41608 41608 2.86 ms 128MiB | 5t055C — ;g'? mf 230g | 5V/
AL14SEBO9EP | 900GB | 12 Gbit/s | Typ. Z,;gi g 2,;55 g i 10045 mm | Max [ 12V
AL14SEBOGEP 600 GB ' '
AL14SEB**EQ Series [
AL14SEB18EQ 1.8TB
512B 4,096 B
ALT4SEBI2EQ | 12TB | ) 500 om |, SAS 46W 5208 41608 2.86 ms 128MiB | 5t055C — ;g'? mf 230g | 5V/
AL14SEBO9EQ | 900GB | 12 Gbivs | Typ. e 41928 100.45mm | Max | 12V
AL14SEBO6EQ | 600 GB '
AL14SEB***N Series
AL14SEB120N 1278
AL14SEB090N 900 GB 512B 512B 15.0 mm /
SAS 46 W 520 B 520 B ' . SIE/ : 230g | 5V/
AL14SEB060N 600 GB | 10,500 1PM | 4o Giius | Typ. soaB so4B 2.86 ms 128 MiB 5155C | oep 170%14?2 r; ol | Toy
AL14SEB045N 450 GB 528 B 528 B :
AL14SEB030N 300 GB
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Enterprise HDD (eHDD)

3.5

Form Factor

» Enterprise Capacity HDD

Capacity-Optimized Enterprise Disk Storage for external networked storage arrays, enterprise backup and restore infrastructure,
and access intensive bulk-storage systems and applications.

AR T —IERIF T 2RYND =D AN —I T LA PEMEER/ NI 7 v Y 2T LR EISEUIZ KB EDEnterprise HDD T,

“5 7 "2
Environmental | Optional | Dimensions
: Power Data Block Length - 5 Power
Formatted Rotation ; g Average f Temperature | Securi T 3 :
ModeIJNumber ey Speed Interface _|Consumption S 9TOvIE Bty s o | Buffer Size (Opgrating) Featurtg Heightﬁéz/ Weight \%Jl?;l}é
= oo I el s woonesEm | 777 | mmem | v | widne | F R | RE
HOST DISK @EE) | 178 Length S .
MGO4SCA*EA Series j#& *
MGO4SCAGOEA 6TB 770 g Max
MGO4SCA50EA 5TB SAS 75W 4,096 B 4,096 B 26.1 mm/ 5V/
7.200mm | 4oGhis | Typ 4,160 B 4,160 B 417 ms 128 MiB 510 55°C SIE [101.85mm/| 750 4 oV
MG04SCA40EA 47B : 4,224 B 4,004 B 147 mm Max
MGO04SCA20EA 2TB
MGOA4SCA*EE Series [
MGO4SCA60EE 6TB 770 g Max
MGO04SCA50EE 5TB SAS 75W 512B 4,096 B 26.1 mm/ 5V/
7.2000m | 15Ghivs | Typ 520 B 4,160 B 417 ms 128 MiB 51t055°C SIE  [101.85mm/| 5594 v
MGO04SCA40EE 4718 ’ 528 B 4,224 B 147 mm Max
MGO04SCA20EE 2TB
MGO4SCA**EN Series
MGO4SCA40EN 47B 5128 512B 26.1 mm/
7200mm | joays | oy 520 B 520 B 417 ms 128 MiB 51055C | SIE [10185mm/ 7200 152\’\//
MGO4SCA20EN 2TB ye- 528 B 528 B 147 mm
MGO4SCA**0A Series [
MGO4SCA500A 5TB
MGO4SCA400A 47TB 4,006 B 4,096 B 26.1 mm/
7200mpm | (S 7.,-.%"’ 4160 B 4160 B 417 ms 64 MiB 51055°C — |1o1.85mm/ 7209 152\’\//
MG04SCA300A 37B : 4224B 4,224 B 147 mm
MGO4SCA200A 2TB
MGO4SCA**0E Series [J
MGO4SCAS500E 5TB
MGO04SCA400E 4TB 512B 4,096 B 26.1 mm/
7200mpm | (SAS 7T-%N 520 B 4160 B 417 ms 64 MiB 51055°C — |1o1.85mm/| 7209 152v\//
MG04SCA300E 37B : 528 B 4,224 B 147 mm
MGO04SCA200E 27TB
MGO4ACA***A Series & °
MGO4ACA600A 6TB 7709
MGO4ACA50DA 61 Max
MGO4ACA500A SATA | 75w 26.1 mm/ 5v/
7200 M | it Typ 4,096 B 4,096 B 417 ms 128 MiB 51t055°C —  [101.85 mm/ v
MGO4ACA400A 47TB : 147 mm 7209
MGO4ACA300A 3TB Max
MGO4ACA200A 2TB
MGO4ACA***E Series [
MGO4ACA600E 6TB 7709
MGO4ACA50DE s Max
5
MGO4ACA500E SATA | 75w 26.1 mm/ 5V
720010m | it Typ 512 B 4,006 B 417 ms 128 MiB 510 55°C —  [101.85mm/ v
MGO4ACA400E 4TB : 147 mm 7209
MGO4ACA300E 378 Max
MGO4ACA200E 27TB
MGO4ACA***N Series
MGO4ACA400N 4TB 26.1 mm/
7200mpm | SATA | TSW 512B 512B 447 ms 128 MiB 51055C | SIE [101.85mm/ 7200 152\’\//
MGO4ACA200N 2TB P 147 mm
*13: E:Advanced Format Technology (4K native, 4Kn). Please refer to the column “Advanced Format” on the page 13.
AKERA T 4T (AKn) DT RNV AT = wh-F7/OVERBET IV PRV AN T4—vNIDWVWTE P.13IS LALEETBRIEE .
*14: E:Advanced Format Technology (512 emulation, 512e). Please refer to the column “Advanced Format” on the page 13.
512N RIZab—Y3V(5128) DFRNVAN T4—=vhF 7 /OTFBET V. PRV AR 72— yNIDWTIE. P.1305 LAREETBRLIIZT L,




Semiconductor & Storage Products

> Enterprise Cloud HDD 32,

High Capacity Disk Storage for Tier 2 and Tier 3 scale-out bulk storage systems, and
applications.

storage for Cloud-based back-end server

Tier 2% Tier 3MORAT —)LP7ORARN—I 0 TSTRY AT ATHEDNDAIRET + AT 7 A [CBLUIc. K& EEnterprise HDD T,

*5 7 12
Environmental | Optional | Dimensions
; Power Data Block Length h & Power
Model Number Fct;)g;waa;g/d Rsoszté%n Interface  |Consumption F_9TOvIE Lat@:::?‘gl'iem e | Buffer Size 'I;%n;ggtaitnugr)e IS::?{IJ?;( Heigh tE‘* / Weight | Supply
3 2| 3 2 -z = |Volt
2= e ] oEy | Y77ER| HEED womwssEl | V770 | Cmmae | g | widhw | FOF |20
HOST DISK (EDIEES) w*1U7(H# | Length R :
MCO4ACA***E Series [
MCO04ACA600E 6TB 770 g Max
MCO04ACA500E 5TB
SATA 75W 26.1 mm/ 5v/
MCO04ACA400E 47TB 7,200 rpm 6 Gbit/s 'i'yp 512B 4,096 B 417 ms 128 MiB 5t055°C — 101.85mm/| 290 g 12V
MCO4ACA300E 3TB 147 mm Max
MCO04ACA200E 2TB

Optional Security Feature on Toshiba Storage Products
RZAN—IO90YICBIFIZEFaVT1aEF T3y

There are some models of Toshiba Storage Products which deliver various security functions as
optional feature. For information on the models numbers for the different security options, please
contact your TOSHIBA sales representative.

®Self Encrypting Drive (SED) supports AES 256 bit cryptographic algorithm as one of the measurers to protect
data confidentiality and safety in case of system theft or system asset disposal.

@Sanitize Instant Erase (SIE) is useful to reduce time and cost for the case of system repurposing and disposal.
SIE is compatible with Sanitize Device Feature Set.
Sanitize Device Feature Set is the standard prescribed
by T10 (SAS) and T13 (SATA) committees of American
National Standards Association (ANSI), which makes it
possible to invalidate the data recorded on the magnetic
disks at a blink.

®Wipe technology is Toshiba’s unique technology which
automatically erases data when a drive is accessed by
an unregistered system.

®FIPS-validated models support AES 256 bit cryptographic
algorithm. They are designed along with the TCG (Trusted
Computing Group) standard, and have achieved validation
to U.S. Federal Information Processing Standard 140-2
(FIPS 140-2).

@®Secure Pairing is one of the mutual authentication functions
and generally utilized on devices which are for Set Top Box
(STP) applications.

&

FERAN—ITFOI TV T BHRBICLO>TIFIFRBE
FaUT(H#REES TV ELTRELTVE Y. 773
FILEF2UT EREERIRUCB G (3 BIEN RIGUE T .
FLLFEHEEROFTBEL G ELLEE L,

OECHEBS{E#EE (SED: Self Encrypting Drive) D4 Y5> Tla.
S 7)LTURXLAES 256 bitEEHL. RHIFPREEICHIR
SNEBET -5 DRI, ReEETHE T,

@Sanitize Instant Erase(SIE)D7F Y33 BF MG PREREIFD
HRIEBCEIZAMECEM T SIEFRERBHRDT10
(SAS). T13(SATAZER THESNT L\ BHESanitize Device
Feature set|CHEHL. FERINTVBT —9IZBEEICEMETSD
HEET T,

@®Wipe Technologyld. BES{LiEREZMRAL EHSNIEI AT I
LANSTFIEANH2ET 5 =L T B EDHHIRER
T,

OFIPSHIGETIVIF. AES25688S 7L TUXLZEL. TCG
(Trusted Computing Group) A& DIES{LikkeziEH.
SIC. BAF#R T OERZREUFIPS (Federal  Information
Processing Standards) 140-2 (S EYa2—/LZRES 2KE
B DIV E1—9RLIFE) RAZEFLCVBETIL T,

@Secure Pairingld 4B EFREE#RED — 2T, EICSTB(Set Top Box)
FPUT =3V (CBREU CTERS N HEETT .




>Client SSD/HDD

R — =

Client SSD (cSSD)

Client SSDs offer fast transfer rates, high durability against shock and vibration, and light weight and low power consumption
comparing with Client HDDs. Toshiba Client SSDs equip the NAND flash memory developed by Toshiba, and can be applied to a wide
range of applications from mobile computing to entry level servers including security-required systems with SED models with the
product line up of various form factors and interfaces.

RENFHREUICFEFAEY (NANDEL T 5wy aXEY) ZER LT 54 7 VRSSDIE HDDE N/ D 4 —T Y X EE - IREIE DMIRFLECEN. /| RE {HES
NTI AL A VI TI—ADBR A V7 v T T PCHOS IV —UNVE —NZPDCBLEVDEFICTERVCETET . & e BSItHEER DETILD
Y BN EERSINDARICHMNLTEXT,

5

Data Transfer Speed 7" ] ’ "
Formatted| FLASH Interface / e Shock 2P| R Power
Form Factor Model Number Capacity Type Connector Type = = (Operating) (Opgrating) Height =/ Weight | Supply
TA—LTFII T e | FLASH AY9TT—2/ Sequential Sequential [l e \7\;%th % # m | Voltage
RS 57 IXIIIAT Read Write @HEE) (@) Rl N BREE
ST RII—R | =TIl ; ength &
SG5 Series (Non-SED model)
THNSNK1T02CS8 |1,024 GB 370 MiB/: ST
2.5-type THNSNK512GCS8 | 512 GB ACS-3, e 14.7 km/s? 0t070°C 7.0mm/ g Typ.
7.0mm height TLC SATA Rev. 3.2/ 520 MiB/s - {1,500 G} (case 69.85 mm / 50V
Case THNSNK256GCS8 | 256 GB Standard SATA 250 MiB/s (0.5 ms) temperature) 100.0mm |50g Typ.
THNSNK128GCS8 | 128 GB 130 MiB/s 48 g Typ.
M.2 2280-D2 3.58 mm/
Double-sided THNSNK1T02DN8 | 1,024 GB 370 MiB/s 220mm/ 8.7 g Typ.
oS ACS3, 147kms | 0t080C 80.0 mm
THNSNK512GVNS8 | 512 GB TLC SATA Rev. 3.2/ 520 MiB/s {1,500 G} (component 33V
M.2 2280-S2 M.2 B-M 250 MiB/s (0.5 ms) temperature) 2.23mm/
Single-sided THNSNK256GVN8 | 256 GB 22.0mm/ |7.0g Typ.
module - 80.0 mm
THNSNK128GVN8 | 128 GB 130 MiB/s
SG5 Series (SED model)
THNSFK1T02CS8 |1,024 GB 370 Mig/ SaT
2.5-ype THNSFK512GCS8 | 512 GB ACS-3, es 14.7 km/s? 0t070°C 7.0 mm/ 9 typ.
7.0mm height TLC SATA Rev. 3.2/ 520 MiB/s - {1,500 G} (case 69.85 mm / 5.0V
Case THNSFK256GCS8 | 256 GB Standard SATA 250 MiB/s (0.5 ms) temperature) 100.0mm |50 g Typ.
THNSFK128GCS8 | 128 GB 130 MiB/s 48 g Typ.
M.2 2280-D2 3.58 mm/
Double-sided THNSFK1T02DN8 |1,024 GB 370 MiB/s 22.0mm/ (8.7 g Typ.
MEEE ACS3, 14.7 kmys? 01080°C 80.0 mm
THNSFK512GVNS | 512 GB TLC SATA Rev. 3.2/ 520 MiB/s {1,500 G} (component 33V
M.2 2280-S2 M.2 B-M 250 MiB/s (0.5 ms) temperature) 2.23 mm/
Single-sided THNSFK256GVN8 | 256 GB 22.0mm/ |7.0g Typ.
module - 80.0 mm
THNSFK128GVN8 | 128 GB 130 MiB/s
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* Data Transfer Speed 7" ’ ’ "
E tal | D
i) FLASH Interface / P IR Shock Q’:ﬁggﬁﬂg |m§ n:;ons . Power
Form Factor Model Number ChEe Type Connector Type (Operating) (Operating) . " Weight | Supply
Ix—LT7IY B & capacity | s AV97T-2/ Sequential Sequential R Belall Height @/ | "5 "5 | Voltage
SRR > 5 > Read Write RETRE Width g/ .
54 #7994 (Bh{EES) e = BEEE
Y= VYPIU—R | Y=YV ength &z
XG4 Series (Non-SED model)
M.2 2280-D2 3.58 mm /
Double-sided THNSN51T02DUK | 1,024 GB PCle Rev. 3.1 980 MiB/ 220mm/ 8.6 g Typ.
e Rev. 3. 1B/s o
module GonanaL. 1,500 MiB/s 14.7 km/s? 010 80°C 80.0 mm
THNSN5512GPUK | 512GB | TLC | Nyme Rev. 1.1b/ {1,500 G} (component 729Typ.| 33V
M.2 2280-S2 M2M (0.5 ms) temperature) 2.23mm/
Single-sided THNSN5256GPUK | 256 GB : 760 MiB/s 22.0mm/ |7.1gTyp.
LN THNSN5128GPUK | 128 GB 1,440 MiB/s | 320 MiB/s 80.0mMM 1o g Typ.
XG4 Series (SED model)
M.2 2280-D2 3.58 mm /
Double-sided THNSF51T02DUK | 1,024 GB PCle Rev. 3.4 980 MiB/ 220mm/ 8.6 g Typ.
module GondedL. 1,500 MiB/s B | 47kms | otosoc 80.0mm
THNSF5512GPUK | 512GB | TLC | \vMe Rev. 1.4b/ {1,500 G} (component 729Typ,| 33V
M.2 2280-S2 M2M ———— (0.5ms) temperature) 2.23 mm/
Single-sided THNSF5256GPUK | 256 GB : 750 MiB/s 22.0mm/ |7.1gTyp.
edu THNSF5128GPUK | 128 GB 1440 MiB/s | 320 MiB/s 800 mm g Typ.
BG2 Series (Non-SED model)
15
1.6 mm/
M.21620-S4 | 1 NoNO512GTYA | 512 GB 950 MiB/s 400 MiB/s 160mm/ | 1099
Single Package TLC PCle Rev. 3.1 010 80°C 20.0 mm yp. 3.3V/
(BiCS Gen3x2L, — (component 1.8V/
M2 1620-53 | THNSNO256GTYA | 256 GB |FLASH™)| NVMe Rev. 1.2 900 MiB/s 200 MiB/s temperature) 116% mm // 0859 | 12V
. .0 mm .
Single Package | TyNSNO128GTYA | 128 GB 700 MiB/s 130 MiB/s 20.0 mm Typ.
M.2 2230-S4 " 2.48 mm / 065
Single-sided | THNSNO512GSXA | 512 GB PCle Rev. 3.1 950 MiB/s 400 MiB/s , ) 22.0 mm/ T 9
Module TLC Genaxal 14.7 km/s 010 80°C 30.0 mm yP-
(BiCS NVMe Rev. 1 5/ {1,500 G} (component 33V
M.22230-S3 | THNSNO256GSXA | 256 GB |FLASH™) VMoBM 900 MiB/s 200 MiB/s (0.5 ms) temperature) 2.28mm/ 2509
Single-sided i 22.0mm/ T
Module THNSNO128GSXA | 128 GB 700 MiB/s 130 MiB/s 30.0 mm YP-

Toshiba SSD’s Technology Geared Towards Life Time Expansion

RZNSSD D F&Fon{ bl

As a result of repeating read/write i.e. electron injection into and extraction from a
floating gate of NAND flash memory cell, the oxide layer is degraded and this
degradation causes limitation of read/write endurance shortening a life time of SSD.
Various technologies have been applied to overcome this limitation and to extend the
life time of SSD, there are three major techniques widely employed with current SSDs,
“Wear Leveling; “Over Provisioning” and “ECC & Refresh”.

Wear Leveling is managed through the flash controller algorithms which monitor and
reassign data blocks that are frequently accessed and have met a predefined access
threshold to maintain performance. Over Provisioning method - by which the number
of logical blocks assigned to the device - exceeds the marketed capacity to provide
the required life expectancy through re-assignment using the Wear Leveling
technique. With regard to the adoption of Error
correction codes (ECC) and Refresh, ECC is
redundant codes added to user data to correct
errors and Refresh is a mechanism which relocates
data to prevent an error before the limit of error
correction by ECC is exceeded. Error rates of NAND
memory increase when Erase/Write cycle increases.
ECC and Refresh techniques are intended to
prevent error rates getting worse and help SSDs to
expand their life time.

F—IDEEAHPHEE. DFUNANDE D Sy aXEUEILD IO~
T VI —bNBFDFEAPS|ETREZFERT (DN BILRIF S
LFET . ZNICEIFTHH U - BZAHRFENRIL L. BRFISET BESSD
FEFHELMRE T CDSSDDOF G ZBIF T Tesb T T F R AT HOEH
SNTHY IREDSSDTCHEATNTVDEBRFMELT. [T 7 AN
UYZ), [#—N—=-7FOEYa=V7T ], [ECCRUTLYY 1| D3 DHE(S
SNFEY,

DIPLARUY I, TSvyaaV O—S507 )L IURAICKIEEIT
DN BERCTICASNEREHF 7 I ZALEWVER BT T—5 T
OvoEEZY— BEWETETV. HEOHIZIETVEI 4 —/N\—F
OEYa=> 7 REBEEEELTHE FRLIED TP LRIV T
FBBEENLTCTHEATILICK  MHEKRZHE I DREFMER
R DRIMTTY . :2WETIERTS (ECC) EU T Ly am A UREIT T,
ECCIEFIS—%#SIF T 2Izhlc1—H'F— S SBINSNBTRMFS TH
W UTLwyald ECCICLD TS —E]IEDRFAZBZ DHIIC IS —%=[M
IEFB/eDICF— I ZBENIHTIBLLHDIETT NANDE T Sy
JAXEUTIF BEAHRHED A JIVEHIER D& TS—ROEMNH
HELFETECCUTLyYaidiilc k), IS—EDELZOB TEDE
EHIC.SSDDFGEMIFTTENTEET,

*15: BiCS FLASH is a trademark of Toshiba Corporation.
BICS FLASH I3t &%t 2 DEIETY.




Client HDD (cHDD)

Client hard disk drives (HDD) deliver performance, capacity and power efficiency, and are the solution of choice for desktop and
notebook PCs and other client systems applications.
Toshiba client HDDs are available in a range of capacities in standard form factors (2.5 inch and 3.5 inch) suitable for a broad range
of applications. Wipe technology models, and FIPS certified models are also available.

J—=hPCPTFRINY TPCIREISELEHDD T, 2.580E 3 58D T4 — AT 77 I DFNS. SLES
EHBEVVIREIFTBES

» Mobile H

DD

Form F or

Capacity and performance optimized storage for mobile computing applications.

KREBT—

S DRIFNTARER/ —hPCIREE/NA JLAZELIFDOHDD T,

SEVHEBNREY AT LORFRPERMREICEDE T REFHDD
REZEFUICDDOFIPS CREEFBRERE) (CES UL BRD CARLCBYEY,

5

7 12
. Environmental| Optional |Dimensions
Formatted| Rotation Power ponsumptlon Data Block Length Buffer Temperature | Security + . Shock Power
Model Number Capacity Speed Interface uEmEH F_9IO0vIE Size (Operating) | Function | Height me/ Weight (Operating) | Supply
B E e , 1Y971-2 NyT7 b . N B 5 g [ Voltage
SESE O = HAZ RRE F7vatl | Width 18/ (@) BEEE
Read / Write| Low Power lde| HOST DISK (BA{ERS) e*aU7HHE | Length R §
MQ01ABD*** Series [
MQO01ABD100 1TB 117 g Max
9.5mm/ 3,920 m/s?
MQO01ABDO050 500 GB | 5,400 pm | SATA | 1.5WTyp.[055WTyp| 512B | 40968 | 8MB | 51055'C —  |69.85mm/ {400 G} 5V
S TO0TAED052 320 GB 100.0 mm | 107 g Max |2 ms half sine)
; ; 2.5
» Mobile Thin HDD ,.5¢
Capacity and performance optimized storage for mobile and space constrained applications.
AKBET—I DRENTIREGRE/NAIVEEEITOFEHDDTY .
° | Environmental| Optional | Dimensi
) nvironmental| Optional |Dimensions
Formatted| Rotation Power ponsumptlon Data Block Length Buffer Temperature | Security ¥ % . Shock Power
Model Number Capacity Speed Interface uEmEH F_9I0vIE Size (Operating) | Function | Height s/ Weight (Operating) | Supply
nE e "~ (V9TT—2 NyT7 i N g BT 5w [ Voltage
EESE @ - | mmRE | 4757 | Width g/ @R |mEEE
Read / Write| Low Power Idle|  HOST DISK (EhfEES) | EFaUTqHEE| Length R )
MQO1ACF*** Series [ ™
MQO1ACF050 500 GB SATA 7.0mm/ 3,430 m/s?
72781pm | s |21 W Typ. | 0.8 W Typ.| 5128 4096B |16 MiB| 5t055°C — 69.85 mm/ | 92 g Max {350 G} 5V
MQO1ACF032 320 GB 100.0 mm (2 ms half sine)
MQO1ABF*** Series [
MQO1ABF050 500 GB SATA Wipe / 7.0mm/ 3,920 m/s?
5400 rpm | & Gbit/s 1.5 W Typ. |0.55 W Typ.| 512B 4,096 B | 8MiB | 5t055°C FIPS 69.85 mm/| 92 g Max {400 G} 5V
MQO1ABF032 320 GB 100.0 mm (2 ms half sine)
3.5
» Desktop HDD ..~k
Disk storage for traditional PC and external storage applications.
F AT FPCRIMF T AN — VRSB AT EHDDTY,
° " Environmental| Optional | Dimensi
) nvironmental| Optional |Dimensions
: Power Consumption Data Block Length Buffer b - . Shock Power
Model Number ?;?aaé}?yd Rsortjaetelcén Interface uEmEH F—5TOvIE Size 'I;%n;gfartaht.lugr)e Efﬁg&g}f] Heijhti* / Weight (Operating) | Supply
B & e o | 179712 777 | e | e W.g b Em [ Voltage
RS 2 gAZ = & idth &/ @R | EREE
Read / Write| Low Power Idle| HOST DISK @E{FES) | tFaUTHEE | Length R
DTO1ACA*** Series [
DTO1ACA300 3TB wT MiB M
DT01ACA200 27TB SATA 52 Wy oM 26.1 mmy | %0 IMET g6 e 5V/
7200 pm | S | 6.4 W Typ. 512 B 4,006 B 0t060°C — | 101.6mm/ {70 G} oV
DT01ACA100 1B 64 MiB/ 147 mm (2 ms half sine)
3.7W Typ y 450 g Max
DTO1ACA050 500 GB ’ ’ 52 MiB
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»NAS HDD .35,

High-capacity disk storage with 24x7 operation for home and SOHO NAS applications.
BB PSOHOm[IFNASISE U 2465 E D AT EHDD T,

5 7 *12
. Environmental | Optional |Dimensions
; Power Consumption Data Block Length Buffer - & Shock Power
Formatted | Rotation A < : Temperature | Security o & ; :
Model Number Capacity | Speed I[\terface uEmE S F—97OvIE $|ze (Operating) | Function |Height &/ Welgsht (Operating) | Supply
o E R . AVITI—2 NyT7 . < g E & Voltage
wEsE B4 HA BEEE A7vafl | Width 8/ (@hfERS) EREE
Operating ‘ Active Idle HOST DISK (EN{EES) tFaUF#HE | Length & )
MNO*ACA*** Series [ "
MNO5ACA800 8TB 9.2 W Typ. | 6.2 W Typ.
SATA yp yp 4,096 B 26.1 mm/ | 770 g Max 686 m/s? 5V/
MNO5SACA600 6TB 7,200 rpm | e (1041 W Typ.| 6.7 W Typ. 512B 128 MiB| 010 60°C — 101.6 mm/ {70 G} 12V
MNO4ACA400 478 9.6 W Typ. | 5.2 W Typ. 512 B/4,096 B 147MM 1250 g Max |2 Ms half sine)
; 3.5
» Generic Data Storage HDD > actor
High-Capacity disk storage for desktop PC and external storage applications.
F AT~ FPCRIMF T AN — I FRISELEASEHDDTY,
° | Environmental| Optional | Dimensi
. nvironmental ptional imensions
Model Number | Formatted | Rotation | |0 - Power Consumption Data Block Length BSu_ffer Temperature | Security + & Weidht (OSQ;?:; ) glcj)w?r
Capacity | Speed | [ HRES F=970vIR S1Z€ | (Operating) | Function |Height &/ g Belaty pply
B OE A . AVITI—R NyT7 . . : - E TEE Voltage
SESE EIERE HAZ BTRE F7varlb | Width g/ (@) TEET
Read/ Write‘ Low Powerldle| HOST DISK (Bh{ER) t*aU7H#| Length R §
MDO4ACA*** Series [
MDO04ACA600 6TB
770 g Max
MDO04ACA50D 5TB
MDO04ACA500 SATA 26.1 mm/ 686 m/s? 5V/
7,200 rpm 6 Gbit/s 11.3W | 6.0W Typ. 512B 4,096 B [128MiB| 5t055°C — 101.6 mm/ {70 G} 12V
MD04ACA400 4TB 147 mm (2 ms half sine)
720 g Max
MDO04ACA300 3TB
MDO04ACA200 2TB
MDO4ACA***N Series
MDO04ACA400N 4TB SATA 26.4 mm / 686 m/s? sy
MDO4ACA300N 3TB 7,200 rpm 6 Gbit/s 11.3W |6.0W Typ. 512B 512B |128MiB| 5t055°C — 101.6 mm /| 720 g Max {70 G} 12V
MDO4ACA200N 218 147 mm (2 ms half sine)

Advanced Format 7R/N\NVARTzx—Ivh

Advanced Format (AF) is the standard that improves formatting efficiency by increasing FPRNYRRT#—3 Yk (AF) (& HDD_LOYEBEEI I DR %= ¢
the length of HDD data sectors to be longer than their traditional size of 512 bytes. The SRD5121\A MERR KRS T DT EICEOT, T4 —vhHEE[
Advanced Format standard was formulated by the International Disk Drive Equipment and LEEIRIETT . RS ZFUHETBHEHDDA—A—DBEL T
Materials Association (IDEMA) in which Toshiba and other HDD manufacturers participate. BEET 1 RINSA THR(DEMADRELIZHD T, TDT R/
By establishing the Advanced Format standard, IDEMA aims to ensure that the storage A T4 = vhDRIEZERBL T HDDZ T 71 )L- VAT LA R
devices supplied by various companies will be compatible with file systems and operating =747 25 L (09) [CEESEBTEZENELTVET .
systems (OS) generations that support AF sector technology. TPRNVRAN T —INCEN I I T A RZERLTBDTET. T5—
Advanced Format improves formatting efficiency and the reliability of recorded data by RHBESTIEDT IV TU R LDERS N, SiR T — 9 DS L
increasing the length of data sectors and relative strength of the error detection and BEEBIT. TF—RYNPENKIBICHE T 318 SLREBEILAKR
correction algorithms. FRDTENTEFT,

& Examples of Advanced Format Icons recommended by IDEMA IDEMAH' #2329 5 AF iGSRFRT 61
The symbols below are not necessarily printed on the products with the described features.

@®512-byte emulation (512e) 512/\(rI=ab—yay
The “Advanced Format AF” and “AF” symbols generally means the disk drive supports 512-byte emulation; but it may also beused on
disk drives capable of both 512e and 4Kn operation.

[Advanced Format AF]&2WE[AFIDRRIEF—RIIC. 51280 NLZab—YaVAFZYR—hUTWBRBTH BT EERERUET 512 AFOHDDE, 4Kn AFD
HDDOM 5% EHENICR RS BBEHHIET .

ROVANCED @®4K native (4Kn) 4KRzAF4F"
4Kn The “Advanced Format 4Kn” and “4Kn” symbols mean the disk drive supports 4K byte sector length only.
FORMAT [Advanced Format 4KnJ#52 W\ &[4Kn] DFRRIF, 4KRA T4 TAFZS R—M LTV BRBTHZIIEERBHKLET .
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Specialty

Specialty

Specialty hard disk drives (HDD) are optimized for use in a broad range of commercial / industrial applications, such as video
streaming, automotive in-cabin systems. Toshiba Specialty HDD models are available in a variety of standard form factors and
specifications providing specific features and operating characteristics designed for commercial and industrial use case.
IVI—=FSA RV AT LOPCAMMNC KRB EEY AT L EHA VT4 T A AVNABREDHEEEITERASNSHDDTY,

INAREFICIHU T, MHRENE, BWERE LM, SEEEREDHREMRUCHBZES 1 Y7y LTVET,

» Video Stream HDD 2.5 3.5

Form Factor Form Factor
High-capacity storage optimized for audio/visual (AV) and set-top-box (STB) applications.
BEPIRRDECER. BEMARICEULAEEHDDTY,

*5 7 12
9 Environmental| Optional |Dimensions
: Power Consumption Data Block Length Buffer - g . Shock Power
Model Number l?;m:é}ed Rsot:té%n Interface ummS F—9IO0vIE Size T%mggglt.lure Efggt?c% ¥ ’i* Weight (Operating) | Supply
pacity p (Operating) Height @/ °
B E e o | 179732 18977 | Cmaen | agvern | Width 1/ R [t Voltage
e Read / Write| Low Power de| HOST DISK | 917 | (Guem) | wravzm (EHEE R
74| Length Rz
MQO1ABD***V Series [
MQO01ABD100V 1TB 117 g Max
MQ01ABDO050V 500 GB ; 9.5 mm/ 3,920 m/s?
5400pm | SATA |15WTyp. ossWTyp| 5128 | 40068 |0 m;g’ 01t055°C ,?,‘;fr‘l’r{; 69.85 mm/ 400G} | 5V
MQO01ABD032V 320 GB 100.0 mm | 107 g Max |2 ms half sine)
MQO01ABD025V 250 GB
DTO1ABA***V Series [
DTO01ABA300V 3TB 5,940 rpm 5.4 W Typ. | 4.2 W Typ. 680 M
ax
DT01ABA200V 278 SATA |47 WTyp.|3.3W Typ. 64 MiB/ 26.1 mm/ ’ 686 mis? | o\,
6 Gbits 512B 40968 |5\ | 01060°C —  |101.6mm/ {70 G} oV
DTO1ABA100V 1TB 5,700 rpm 57WTyp.| 30W Typ I 147 mm 450 g Max (2 ms half sine)
DT01ABA050V 500 GB ’ e ’
. 2.5
» Large Capacity HDD for External Storage . .&iactor
Large Capacity HDD suitable for Portable Hard Disk.
R—9FIVN\—RF4 27@FD. KEEHDDTY,
N | Environmental| Optional- | Dimensi
: Power Consumption Data Block Length Buffer | Shvironmenta BHOMeY |rn\enS|ons Shock Power
Model Number %);r;:é}fyd Rsogzte'%" Interface SMmEH P 9TOvIE Size 'I;%rggfgtaitnl.ér)e Effg{g’é Heghtiz / Weight (Operating) | Supply
= eEsz | oeg |T777TR 77| Cmimme | a7varh | Widh @ | E E mmz | Vollage
Read / Write] Low PowerIde|  HOST DISK | P17 | @fem) |wravrose| Length B L
MQO3ABB*** Series [
MQO3ABB300 3TB SATA 15.0 mm/ 2,940 m/s?
5,400 1pm | oyt [1.70 W Typ.[0.70 W Typ.|  512B 4,096B |16 MiB| 0to60°C — 69.85 mm/ | 180 g Max {300 G} 5V
MQO3ABB200 2TB 100.0 mm (2 ms half sine)
» Surveillance HDD 3.5
Form Factor
High-capacity storage optimized for surveillance applications.
EFAERY AT LR ETORRICEUATEHDD T,
N Enclosure I )
: Optional |Dimensions
: Power Consumption Data Block Length Buffer Surface - s Shock Power
Model Number Formatted| Rotation Interface 3 . 950y 9 Size | Temperature Security 3 ’EA Weight (Operating) | Supply
Capacity Speed SHIRED F—9J0vIR h Function | Height &/
B E e ° 1Y971-2 w7 | (Operating) . ont &< = 8 [ Voltage
ERER B L SRR 47335 | Width 08/ (BHFES) TRBE
Read / Write| Low Power [de|  HOST DISK @ieE) | TFUTRE| Length R
MDO4ABA***V Series [
MDO04ABA500V 5TB SATA 26.1 mm/ 686 m/s? 5v/
Low spin 6 Gbit/s 75W 3.5 W Typ. 512B 4,096 B (128 MiB| 0to 70°C — 101.6 mm /| 720 g Max {70 G} 12V
MDO04ABA400V 4TB 147 mm (2 ms half sine)




2.5

» Automotive HDD ., fiacior

Semiconductor & Storage Products

Ruggedized small form factor storage solutions for extreme environmental (temperature, vibration and altitude) applications.
fifREMMED S < LV EEEE. LV SEEHE COFERISBUICERA > 47+ A alIFHDD T,

*5 ‘7 12
9 Environmental| Optional |Dimensions
: Power Consumption Data Block Length Buffer : Shock Power
Formatted | Rotation i Temperature | Securi 4 & ; :
Model Number Capacity Speeld Interface s F—9TOvIE Size (Opgratinug) Fungtig?"n Heghl e/ Weight (Operefmng) Supply
B OE P - AVITT—R NyT7 . " gt A - @ Voltage
EESE DR e REEE A7vatlb | Width 18/ (e EEEE
Read / Write| Low Power Idle| HOST DISK (Eh{FES) | tFaUT(HEE| Length R )
MQO1AAD***C Series [
MQO1AAD032C 320 GB SaTA 9.5 mm/ 2,940 m/s?
MQO1AADO20C 200 GB | 4,200 rpm 3 Gbit/s 2.0 W Typ. | 0.8 W Typ. 512B 4,096 B | 8 MiB | -30t0 85°C s 69.85 mm/ | 109 g Max {300 G} 5V
MQO1AADO10C 100 GB 100.0 mm (2 ms half sine)

SUBSIDIARIES AND AFFILIATES

(As of September 6, 2016)

Toshiba America
Electronic Components, Inc.
Irvine, Headquarters
Tel: (949)462-7700 Fax: (949)462-2200
Austin
Tel: (512)342-9041 Fax: (512)342-9414
Buffalo Grove (Chicago)
Tel: (847)484-2400 Fax: (847)541-7287
Duluth/Atlanta
Tel: (770)931-3363
El Paso
Tel: (915)533-4242
Houston
Tel: (281)655-2100 Fax: (281)655-2120
Marlborough
Tel: (508)481-0034 Fax: (508)481-8828
Parsippany
Tel: (973)541-4715
San Jose
Tel: (408)324-5700 Fax: (408)324-5903
Wixom (Detroit)
Tel: (248)347-2607 Fax: (248)347-2602
TOSHIBA América do Sul Ltda.
Tel: (011)4083-7978
Toshiba India Private Ltd.
» New Delhi Office
Tel: (0124)499-6600 Fax: (0124)499-6611
» Bangalore Office
Tel: (080)251-90800

* Mumbai Office
Tel: (022)619-11500 Fax: (022)619-11540

Fax: (770)931-7602

Fax: (973)541-4716

Toshiba Electronics Europe GmbH

.

Disseldorf Head Office

Tel: (0211)5296-0 Fax: (0211)5296-400
France Branch

Tel: (1)47282181

Italy Branch

Tel: (039)68701 Fax:(039)6870205
Munich Office

Tel: (089)20302030 Fax: (089)203020310
Spain Branch

Tel: (91)660-6798 Fax:(91)660-6799
Sweden Branch

Tel: (08)704-0900 Fax: (08)80-8459
U.K. Branch

Tel: (1932)841600

.

.

.

Toshiba Electronics Asia (Singapore) Pte. Ltd.

Tel: 6278-5252 Fax: 6271-5155

Toshiba Electronics Service (Thailand) Co., Ltd.

Tel: (02)835-3491 Fax: (02)835-3490

Toshiba Electronics Trading (Malaysia) Sdn. Bhd.

« Kuala Lumpur Head Office

Tel: (03)5631-6311 Fax: (03)5631-6307
« Penang Office

Tel: (04)226-8523 Fax: (04)226-8515

Toshiba Electronics Korea Corporation

Tel: (02)3484-4334 Fax: (02)3484-4302
Toshiba Electronic Components

Taiwan Corporation
Tel: (02)2508-9988 Fax: (02)2508-9999

Toshiba Transmission and

Distribution Systems (Vietnam) Ltd.

Tel: (043)776-5950 Fax: (043)776-5956

Toshiba Electronics Asia, Ltd.

Toshiba Electronics (China) Co., Ltd.

.

.

.

.

Tel: (02)2375-6111 Fax: (02)2375-0969

Shanghai Head Office

Tel: (021)6139-3888 Fax: (021)6190-8288
Beijing Branch

Tel: (010)6590-8796 Fax: (010)6590-8791

Chengdu Branch
Tel: (028)8675-1773 Fax: (028)8675-1065

Hangzhou Office
Tel: (0571)8717-5004 Fax: (0571)8717-5013

Huangpu Branch

Tel: (021)6115-7677 Fax: (021)6115-7701
Nanjing Office

Tel: (025)8689-0070 Fax: (025)5266-5106
Qingdao Branch

Tel: (532)8579-3328 Fax: (532)8579-3329

Shenzhen Branch

Tel: (0755)3686-0880 Fax: (0755)3686-0816
Dalian Branch

Tel: (0411)8368-6882 Fax: (0411)8369-0822
Chongging Office

Tel: 023-6294-6355 Fax: 023-6294-6356
Xiamen Branch

Tel: (0592)226-1398 Fax: (0592)226-1399
GuangZhou Office

Tel: (020)8732-2646 Fax: (020)8732-2651
Shenyang Office

Tel: (024)3187-3325 Fax: (024)3187-3326
Xi'an Office

Tel: (029)8720-3176 Fax: (029)8720-3565
Wuhan Office

Tel: (027)8555-7779 Fax: (027)8555-7842
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RESTRICTIONS ON PRODUCT USE

» Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right
to make changes to the information in this document, and related hardware, software and systems
(collectively “Product”) without notice.

» This document and any information herein may not be reproduced without prior written permission
from TOSHIBA. Even with TOSHIBA’s written permission, reproduction is permissible only if
reproduction is without alteration/omission.

» Though TOSHIBA works continually to improve Product's quality and reliability, Product can
malfunction or fail. Customers are responsible for complying with safety standards and for
providing adequate designs and safeguards for their hardware, software and systems which
minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of
human life, bodily injury or damage to property, including data loss or corruption. Before customers
use the Product, create designs including the Product, or incorporate the Product into their own
applications, customers must also refer to and comply with (a) the latest versions of all relevant
TOSHIBA information, including without limitation, this document, the specifications, the data
sheets and application notes for Product and the precautions and conditions set forth in the
"TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with
which the Product will be used with or for. Customers are solely responsible for all aspects of their
own product design or applications, including but not limited to (a) determining the appropriateness
of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs,
algorithms, sample application circuits, or any other referenced documents; and (c) validating all
operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY
FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

> PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR
SYSTEMS THAT REQUIRE EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR
RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF
HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC
IMPACT ("UNINTENDED USE"). Except for specific applications as expressly stated in this
document, Unintended Use includes, without limitation, equipment used in nuclear facilities,
equipment used in the aerospace industry, medical equipment, equipment used for automobiles,
trains, ships and other transportation, traffic signaling equipment, equipment used to control
combustions or explosions, safety devices, elevators and escalators, devices related to electric
power, and equipment used in finance-related fields. IF YOU USE PRODUCT FOR UNINTENDED
USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative.

» Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether
in whole or in part.

P Product shall not be used for or incorporated into any products or systems whose manufacture,
use, or sale is prohibited under any applicable laws or regulations.

» The information contained herein is presented only as guidance for Product use. No responsibility
is assumed by TOSHIBA for any infringement of patents or any other intellectual property rights of
third parties that may result from the use of Product. No license to any intellectual property right is
granted by this document, whether express or implied, by estoppel or otherwise.

> ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT
TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM EXTENT
ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING
WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES
OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF
OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2) DISCLAIMS ANY
AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE
OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF
INFORMATION, OR NONINFRINGEMENT.

» Do not use or otherwise make available Product or related software or technology for any military
purposes, including without limitation, for the design, development, use, stockpiling or
manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass
destruction weapons). Product and related software and technology may be controlled under the
applicable export laws and regulations including, without limitation, the Japanese Foreign
Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and
re-export of Product or related software or technology are strictly prohibited except in compliance
with all applicable export laws and regulations.

» Product may include products subject to foreign exchange and foreign trade control laws.

P Please contact your TOSHIBA sales representative for details as to environmental matters such as
the RoHS compatibility of Product. Please use Product in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation,
the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES
OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND
REGULATIONS.

TOSHIBA

TOSHIBA CORPORATION storage & Electronic Devices Solutions Company

HEEH BRRE AN—Y&FI\ARYU1—vavit

https://www.toshibastorage.com
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AERITBESNTVD/N—RIIT VIR ITPBLUVRAT AT ARREVD)ICET
DIERE AERDOBHEARR. KMOESEEICIDFELUICEESNDIENHDET,

XEICRDHHDERDEAES UCKBERDERERERUE T £io. XEICKDHLDHERD
AR CABN ZEHERT 2B T EHABIC—UERZMR D HIBRLIEOLIEWT
<rEEL,

St mE. FREOE LCEDTVET . FEE AL — I RmBIE—RICERIFER T3 fE
TRBEEDBDET . AREZECHEARUEEE . ARAODRIFECHIRIC IO E - FE-FED
EEEINDTEDFENKSIC BEHROEEICSNT. BFFD/N\—RDI7VINIIT- VAT s
[CHBEREREEITICLEBRALLET B8 REBRUERICKRU T ARRICRT DR
HOBR(AFERLAAFE T Y- TP ITVT—ay/— FEHERE/N\ VR Ty I8 E)
BRUFHMHEASTN DR DIIRGAE . RIFHRAB L EZTHED . INICE>TL
EEWV Fle. LEEHRBECEHEDORRT —5 B RIEE(TRI KIMHERS. JOIS L7
WIVZLZOfSREBAEEDERZREATIHEE. SBFRORRERELVOVRATLE
AFTHRIEHEL. BBRROEEICOVCERTEZHIML TS L,

AEEEFRICEVREEEEDEREN KB ZOBIECRIEENER SFFCREZRIF
TN EASHEREZS ISECI DN DU FHBRICRA SR EZEREITDNDH DM
U BERREVD) ICERASNDTLEFERENTLE AL RFHESNTOE A RE
FRICIHRFIBSERERR . 22 FHEAR. ERIEES . S8 EnXiias. D= -mfnies . SOBESH
. B RETIEIKES . SER 2RSS, SRS BOME . SRREERSETEDZENET
D AERICERCRH T DAREFERT  FEARCEASNIEEICIE Bt E—)DE
FZEEVFE A S, FMlEFSHERBOT TOHVEDELZE L,

AEREDFR BT VN ATV IZTP UV S R R BRELEVTLEE VY,

ARmE. ERNOES RRIRUBEICKD. BE EA IRTZRESNTVIRBICHERT D
ZEFTEFE A

FERICIBHL THDEAMIBERS . REBOIRNEEHAZHAT DHDHD T, ZOEAICH
UCTEHRUE=E DO EHEZ DOIEFCH I DIREL I [FRIEEDFHEZTIDDTIE
HOFR Ao

BIE. BEICKDZNTFERHRESHDERULMAEREDEVRD . Hitld ARBE IO
MIEERICEIL T BARMICHETRAICE — VI DREE (HBEENEDRAL. M DREE. FE BN
DEHDRE. HROIEHEEDRIL. F=FDEFDOFFEZSRAZSTHINICERSIEW. ) ZL
THbFEEA.

ARM@ FBFEHCBEIN TV EMIEREZ KERIRASHORAEFOEN. EETA
DEN. HDNEZDMERAROENTERLENTLEEV, o BHICERU TR, [91E
RERUHEESE] [KEHHERRAE EASBHREEERZETL. ZNSDEDD
ECBICKD B FHZTOTLIZE L,

AERICEANEDABROARZZECKD  EHELBANDRBOEFI TN TVLDEDHH
bEY,

ARBOROHSHEE ML, FMICDOEXLCRBAERICATFEHERROTTSHNED
LTV ARBODEARICKRL T REDMEDZH - ERZRHIT RoHSIERE. BA
SORGEEEERZTARAED L M DEBICHE T DKL ITHEALIZE V. BEERNDDDIE
BEETFUENCEICKDEUHAEEICEU T B E—DEFZEVDRET .
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