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SEMICONDUCTOR & STORAGE PRODUCTS

http://toshiba.semicon-storage.com/




TOSHIBA Storage Products

Toshiba Corporation (Toshiba) offers the comprehensive range of storage technologies,
from hard disk drives (HDDs), solid state hybrid drives (SSHDs), and solid state drives

(SSDs) to NAND flash memories (NAND)'

which are for the applications spanning such as the enterprise, mobile, factory

automation, consumer environments.

Enterprise SSD ‘

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

SSD is a storage product that uses semiconductor memory (NAND
flash memory, NAND) 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.

Interface Connector

Toshiba’s Enterprise SSDs provide SAS, SATA, and
PCle interfaces, and client SSDs have SATA,
mMSATA, M.2, and PCle interfaces

Controller

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

NAND Flash Memory

Data is stored in a NAND flash memory array, which
features Toshiba's MLC (multi-level cell) NAND
technology to achieve high storage capacities

(The photo shows an example of
a double-sided client SSD M.2 module.)

Enterprise HDD

* Enterprise Performance HDD
e Enterprise Capacity HDD
¢ Enterprise Cloud HDD

Client SSD (>»+)

* Non-SED model
* SED model

HDD (Hard 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.

Spindle Motor

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.

Disk (Medium Platter)

Storage media that holds data. In
Toshiba’s HDD, 2.5-inch HDDs have a
capacity of up to 750 GB™ per disk, and
3.5-inch HDDs have a capacity as high
as 1 TB™ per disk

Magnetic Head
Data is read from and written to a disk via
magnetic head.

Interface Connector

Toshiba'’s Enterprise HDDs provide SAS
and SATA interfaces. Client HDDs have
SATA interface.

(The photo shows an example of
2.5-inch client HDD.)



* Mobile SSHD
* Mobile Thin SSHD

Invention

» NAND Flash Memory

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 (NAND) was developed, and this has since been used in a
variety of memory cards and electronic equipment. The NAND
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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* Mobile HDD

* Mobile Thin HDD

* Desktop HDD

* Generic Data Storage HDD

Specialty ‘

¢ Video Stream HDD

¢ Large Capacity HDD for
External Storage

¢ Surveillance HDD
¢ Automotive HDD

Environment

» Halogen-Free

The built-in type SSD, SSHD, and HDD products in this catalog are
classified as Halogen-Free. For the avoidance of doubt, Halogen-Free
SSD, SSHD 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 Semiconductor & Storage
Products Company, and details in each product series, please contact
your TOSHIBA sales representative in the last page of this catalog.

» 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, SSHDs, and HDDs listed in this catalog are
compatible with the RoHS directive. For the definitions of RoHS
compatibility of Toshiba Semiconductor & Storage Products
Company, and details in each product series, please contact your
TOSHIBA sales representative in the last page of this catalog.

*1: NAND flash memory (NAND) is a nonvolatile semiconductor memory. *2: PCle is a registered trademark of PCI-SIG. *3:“2.5-inch” and “3.5-inch” mean the form factors of
HDDs or SSDs. They do not indicate drive’s physical size. *4: 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.
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Enterprise SSD (eSSD)

Enterprise SSDs are suitable for high-performance Tier 0 computing, server and storage systems that require high level of
performance and reliability. Toshiba Enterprise SSDs equip the NAND flash memory (NAND) and controller developed by Toshiba
and offer high reliability, data protection incorporating power-loss-protection and encryption technology to support enterprise

environments and applications. Light weight and low power consumption will make the systems more energy efficient.

» 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 (On-Line Transaction Process) services.
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Sustained 64 KiB" 7" Sustained 4 KiB™®78* D
Power Power | Environmental | Security f Power
Model Formatted -5 | NAND ! . Height/ !
: DWPD™ Interface ; i Consumption|  Loss Temperature | Function ~ Weight | Supply
N2 CReaelty Type Seg:zr&tlal Se%ﬁg"al R;rég%m Rm(ém (Ready) | Protection | (Operating) | (Option)™ &’fé% Voltage
PX04SHB*** Series
PX04SHB160 | 1,600 GB 1,500 MiB/s | 750 MiB/s 120,000 IOPS
PX04SHB080 800 GB 15.0 mm/
25 | MLC | SAS-3.0 . . 270000 | 125000 | 22W | PLP | otosscc | SE | eossmm/ | 1900 | BV
PX04SHBO040 | 400 GB 1,900 MiB/s | 850 MiB/s IoP OPS Typ. 100.45 mm | Max | 12V
PX04SHB020 | 200 GB
PX04SHQ*** Series
PX04SHQ160 | 1,600 GB 1,500 MiB/s | 750 MiB/s 120,000 IOPS
PX04SHQO080 | 800 GB 15.0 mm/
25 | MLC | SAS-3.0 . . 0000 | 125000 | 22W | PLP | otossec | SEX | eossmm/ | 1900 | BV
PX04SHQ040 | 400 GB 1,900 MiB/s | 850 MiB/s IOP: OPS Typ. FIP 100.45 mm | Max | 12V
PX04SHQ020 | 200 GB

» Enterprise Mid Endurance SSD

High performance enterprise-class solid state storage with better random write performance and endurance for general OLTP
(On-Line Transaction Process) services.

Sustained 128 KiB*® 7" Sustained 4 KiB™® 78" BiEEkE
Model Formatted BAED NAND - g Power Power | Environmental | Security Height/ o gower
P f nterface N . onsumption|  Loss Temperature | Function ; eight | Supply
ey Sy Type Seglé;r&tlal ses\'frﬁg"al R;’;‘;%m RWr?tgm (Ready) | Protection | (Operating) | (Option)™ L’Zﬁ;ﬂ/‘ Voltage
PX04PMB*** Series (PCle, 2.5-inch form factor)
PX04PMB320 | 3,200 GB , v
15.0 mm 3.3
PX04PMB160 |1,600GB| 10 | MLC |PCle3.0 3,100 MiB/s | 2,350 Migss| Coo000 | 185090 %‘2’ 0t040°C 69.85 mm/ | 1209 |(Standty)
: 100.45 mm na2v
PX04PMB080 800 GB
PX04PMC*** Series (PCle, Add-in card type)
PX04PMC320 |3,200 GB y
68.77 mm,
PX04PMC160 |1,600 GB| 10 MLC | PCle 3.0 | 3,100 MiB/s | 2,350 MiB/s |  ©62.000 185,000 gw 01050 °C 1873mm/ | 2229 | 12v
I0PS I0PS Typ. 16752 mm Max
PX04PMC080 800 GB '
Sustained 64 KiB*®7"® Sustained 4 KiB® 7" ) .
) y Dimensions
Power Power | Environmental | Security f Power
Model Formatted s | NAND q 1 Height/ "
: DWPD™ Interface : ; Consumption|  Loss Temperature | Function » Weight | Supply
WGy Gy Type Seg:gr&ual Sewr(ia‘gnal R;r;gt()jm ngm (Ready) | Protection | (Operating) | (Option)™® XZ'I?;?(‘ Voltage
PX04SMB*** Series
PX04SMB320 | 3,200 GB 1,500 MiB/s | 750 MiB/s 85,000 IOPS
PX04SMB160 | 1,600 GB 15.0 mm/
10 | MLC |SAS-3.0 _ _ 270000 | o0 | %2W | PP | otossec | SIE | 69.85mm/ | 1909 | SV/
PX04SMB080 | 800 GB 1,900 MiB/s | 850 MiB/s IOPS OPS Typ. 10045 mm | Max | 12V
PX04SMB040 | 400 GB
PX04SMQ*** Series
PX04SMQ320 | 3,200 GB 1,500 MiB/s | 750 MiB/s 85,000 IOPS
PX04SMQ160 | 1,600 GB 15.0 mm/
10 | MLC |sAs-3.0 _ _ 270000 | o0 | %2W | pp | otossec | SER | gogsmms | 1509 | SV/
PX04SMQ080 | 800 GB 1,900 MiB/s | 850 MiB/s |  IOPS 1OPS Typ. FIPS | {0045 mm | Max | 12V
PX04SMQ040 | 400 GB
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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.

Sustained 64 KiB®7® Sustained 4 KiB® 7" ; ]
Model Formatted TR NAND . 8 Power PLower E_l[wironmental |§ecurity D'ﬂzﬂ;’gns ——— goweir
Number Capacit Type | nterface " ; onsumption 0SS emperature unction Width/ eig upply
u pacity p Seg::r&tlal Se%ﬁgl'al R;r;g(()jm R\al&\r(iitgm (Ready) | Protection | (Operating) | (Option)™ Lelngth Voltage
PX04SVB*** Series
PX04SVB384 |3,840 GB 1,500 MiB/s | 750 MiB/s 55,000 IOPS
PX04SVB192 1,920 GB 15.0 mm/
3 | MLC | SAS-30 _ _ 270000 | oo | 22W | PP | otossec | SIE | e9.85mm/ | 1909 | 5V/
PX04SVB096 | 960 GB 1,900 MiB/s | 850 MiB/s IOPS OPS Typ. 10045 mm | Max | 12V
PX04SVB048 | 480 GB
PX04SVQ*** Series
PX04SVQ384 |3,840 GB 1,500 MiB/s | 750 MiB/s 55,000 IOPS
PX04SVQ192 | 1,920 GB 15.0 mm/
3 | MLC | SAS-30 _ _ 270000 | 000 | 22W | pp | otossec | SED | eggsmm | 1909 | 5V/
PX04SVQ096 | 960 GB 1,900 MiB/s | 850 MiB/s |  IOPS OPS Typ. FIPS | {0045 mm | Max | 12V
PX04SVQ048 | 480 GB
HK4E Series
THNSN81Q60CSE | 1,600 GB
THNSN880OPCSE | 800 GB 480 MiB/s 30,000 IOPS 70 mm/
3 | MLC |SATA-3.2| 500 MiB/s 75,000 12W PLP | 0t055°C 69.85mm/ | 899 | s5v
THNSN8400PCSE | 400 GB IOPS Typ. 100.45 mm | Max
THNSN8200PCSE | 200 GB 270 MiB/s 20,000 IOPS
HK3E2 Series
THNSNJ80OPCSZ | 800 GB 30.000
400 MiB/s 75.000 1OPS 1LowW 7omm/ | go g
THNSNJ400PCSZ | 400 GB 3 MLC |SATA-3.2| 500 MiB/s 1OPS 'll'yp PLP | 0to55°C 69.85mm/ |y | 5V
’ 100.45
THNSNJ200PCSZ | 200 GB 270 MiB/s 20,000 IOPS mm

PLP (Power Loss Protection)..-Protection against data loss in the event of unexpected power loss

Some of Toshiba Storage Products equip Power Loss Protection (PLP) technology to help protect against data loss in the event of
unexpected power loss.

®PLP on SSD products supports to record data in buffer memory to NAND flash memory utilizing back up power of solid large-capacitance capacitor in case of
unexpected supply shut down.

®PLP on HDD products supports to record data in buffer memory to hard disk utilizing back electromotive force along with disk rotation inertia in case of
unexpected supply shut down. Persistent Write Cache (PWC) feature with PLP is a function to handle the write data that the drive reports "Normal completion" to
the host but not being stored to disk media yet. The write data may be written to the commanded LBA on the disk media. The un-written data to disk media is
stored to flash memory using back up power by PLP when the power supply to the drive unexpectedly is shut down. And, after PLP operation, it may be required
more time to start up the drive than in case of normal shutdown.

1) PLP does not secure data in the mode of all the power shutdowns. When power supplies other than recommended procedure are intercepted, data might be lost.
2) In the power shutdown before it reports on the Write completion, data not anticipated might be lost.

*5: 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.
*6: 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.
*7:12.0 Gbit/s interface speed by dual port (SAS model). 6.0 Gbit /s interface speed (SATA model).
*8: Read and write speed may vary depending on the host device, read and write conditions, and file size.
*9: I0PS: Input Output Per Second (or the number of I/O operations per second)
*10: 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.

Sustained 64 KiB 7" Sustained 4 KiB® 7" : y Dimensions
N’\lllj?r(ljl‘i;r F((:);gq:gtef DWPD™ N@E‘B Interface Sequential Sequential Random Random COnF;?IVrvneprtion PL%V;? E'I[levrlﬂrgg?;lel?rtea l g:r?(?tllrgx F\’\?Ildgtw// Weight SPI?I;V;;/

Read Write Read Write (Ready) | Protection| (Operating) | (Option)™ Length Voltage
PX04SLB*** S‘eries ] [ ‘ ]
PX04SLB400 | 4,000 GB 1,500 MiB/s| 750 MiB/s . 15.0 mm/
Px04sLB200 |2000G8| 0 | MHC | SASSO T ho Misis| 850 Misls | Zlops” ‘ RS ‘ sfir\;-v 01085°C £5:80 mm/ s | 2
PX04SLQ*** S‘eries | | | |
PX04SLQ400 | 4,000 GB 1,500 MiB/s| 750 MiB/s | o7, 1 oW . 15.0mm/ | v,
Pxo4sL@200 |2000G8| 0 | MHC | SASBO T n0 miBss| 850 Migls | oPS” 0P8 3Typ- 01055°C | SED | £9.85 mmy Max | 12
PX04SRB*** Series
PX04SRB384 | 3,840 GB 1,500 MiB/s | 750 MiB/s 50
PX04SRB192 | 1,920 GB 270,000 22,000 32W . 50mm/ | 4504 | 5v/
PX04SRB0% | 960GB | | MLC | SAS801 4 a00 mis/s| ss0miBss | OPS IOPS Typ. PLP | Oto56°C | SIE ?3(-,?55":;?; Max | T2V
PX04SRB048 | 480 GB
PX04SRQ*** Series
PX04SRQ384 | 3,840 GB 1,500 MiB/s | 750 MiB/s 50
PX04SRQ192 | 1,920 GB 270,000 22,000 32W . SED 50mm/ 4509 | 5/
PX04SRQU96 | 9e0GB | | | MO | SASBOL 0o miss| ssomisis | 1OPS I0PS Typ. | PP 01085°C 1 Fpg | 6985 mm Max | 12V
PX04SRQ048 | 480 GB
HK4R Series
THNSN81Q92CSE | 1,920 GB 14,000
THNSN8960PCSE | 960 GB 480 MiB/s IoPS 70 mm/
THNSNB480PCSE | 480GB | 1 MLC | SATA-3.2| 500 MiB/s 7,%3%0 12,000 IOPS 1'T2yg’_v PLP | 0t055°C 69.85 mm/ ‘,3\23?( 5V
THNSN8240PCSE | 240 GB 270 MiB/s 10,000 IOPS 100.45 mm
THNSN8120PCSE | 120 GB 120 MiB/s 4,000 IOPS
HK3R2 Series
THNSNJ960PCSZ | 960 GB | 14,000 IOPS
THNSNJ480PCSZ | 480 GB . A0OMBSS | 25000 [12,00010PS| 10w . romm/ g g
THNSNJ240PCsZ | pa0GB | | | MO | SATASZ) S0OMBS oroiies | 1OPS  [1000010PS|  TYP PLP | Oros57C A me | Max | 8V
THNSNJ120PCSZ | 120 GB 120 MiB/s 4,000 IOPS

Benefits of a Tiered Storage System

Tiered storage system combines high-speed enterprise SSDs and low-cost, high-capacity HDDs, as opposed to conventional system
that consists of only enterprise HDDs. Compared to the conventional storage system, a tiered storage system improves access
performance by approx. 7 times, eliminating 1/0 bottlenecks. Compared with the conventional storage system, the tiered storage
system cuts the number of drives by approx. 68% and cuts power consumption by approx. 62%. The tiered storage system greatly
reduces the total cost of ownership (TCO) and contributes to a reduction in environmental impact. (Estimates by Toshiba, based on
sample 1,600-TB storage system described below.) Toshiba offers a suitable portfolio of enterprise SSDs and HDDs needed to build
tiered storage systems. You can select storage products that best fit your needs.

& Tiered Storage System < Benefits of a Tiered Storage System Using eSSDs
(Example Estimated for a 1,600-TB Storage System)

Conventional Non-Tiered HDD Storage System Tiered Storage System Using eSSDs

» Storage Composition » Storage Composition

Drive Capacity |#Units | Capacity Ratio Drive Capacity |#Units | Capacity Ratio

eSSD 16TB | 52 5%

©
[
(7]
&g 1°£3°Dg’m 900 GB|1780| 100% 10,000 rom eHDD | 900 GB| 266 15%
2 7200rpmeHDD | 5TB | 256| 80%
< .

7,200 rpm Power—‘Savmgs‘ Access‘Speed Approx.

eHDD Non-Tiered ; ; Non-Tiered 7x
Tiered Tiered

Power Consumption [W] Total System IOPS™ [kIOPS]

Storage Capacity

According to an access model of a typical enterprise
storage system, 80% of all accesses are made to 20% Non-Tiered

Drive Count Power Consumption Efficiency Approx.

) Non-Tiered 20x
of data. By storing the 20% most frequently accessed Tiered ‘ ‘ ‘

; ! - ) Tiered
data in eSSDs with fast access times and high-speed ere

HDDs, you can dramatically reduce the overall drive Drive Count [units] Power Consumption Efficiency "[IOPS/W]
count and power consumption while increasing data B eSSD M 10,000 rpm eHDD 1 7200 rpm eHDD
throughput. ’ ’




Semiconductor & Storage Products

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 operating environments.

» Enterprise Performance HDD

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

applications.
Logical Data Block Length Dimensions
. Power Average Environmental . 4 Power
Model Formatted | Rotation Interface : Buffer Securit Height/ f
; Interface Consumption Latenc hie Temperature sy 2 Weight | Suppl
Number Capacity | Speed Speed Idle-g HOST DISK Timey Size® (Opgrating) Function® I‘_lglr?g% g VoI?a%‘é
AL13SXB**E* Series [[3 ~ & °
AL13SXB60EA | 600 GB 12.0 Gbit/s 4,096 B 150 mmy
15,000 6.0 Gbit/s 45 W 4,160 B 128 o p 230¢g 5V/
AL13SXB45EA | 450 GB rpm SAS-3.0 3.0 Gbit/s Typ. 4192 B 2.0ms MiB 51055 °C 69.85 mm/ Max 12V
1.5 Gbit/s 4,224 B 4.096 B 100.45 mm
AL13SXB30EA | 300 GB ’
4,160 B
4,192 B
AL13SXB60EE | 600 GB 12.0 Gbit/s 4224 B 150
15,000 6.0 Gbit/s 45W 128 o p 230g 5V/
AL13SXB45EE | 450 GB rpm SAS-3.0 3.0 Gbit/s Tp. 2.0ms MiB 51055 °C 69.85 mm/ Max 12V
15 Gbit's 5128 100.45 mm
AL13SXB30EE | 300 GB 520 B
524 B
AL13SXB60EN | 600 GB 12.0 Gbit/s 528 B 512B 150
15,000 6.0 Gbit/s 45W 520 B 128 o . 230 g 5V/
AL13SXB45EN | 450 GB rpm SAS-3.0 3.0 Gbit/s Tp. 504 B 2.0ms MiB 5to0 55 °C 69.85 mm/ Max 12V
15 Gbit's 528 B 100.45 mm
AL13SXB30EN | 300 GB
AL13SXB**ON Series
AL13SXB600N | 600 GB
6.0 Gbit/s 512B 512B 15.0 mm/
AL13SXBASON | 450GB | 'sn’ |sAS-20| 80Goiws | 50W 520 B 520B | 20ms | o4 | stos5°C 6985mm/ | 2309 | 5V/
1.5 Gbit/s ve- 528 B 528 B 100.45 mm
AL13SXB300N | 300 GB
AL14SEB***N Series
AL14SEB120N 127TB
e UCON | 900 GB 12.0 Gbit/s 512B 512B 15.0 mm/
10,500 6.0 Gbit/s 40W 520 B 520 B 128 . SIE 6985 mm/ | 230g | 5V/
AL14SEBO60N | 600 GB rpm SAS-3.0 3.0 Gbit/s Tp. 504 B 504 B 2.86 ms MiB 5t0 55 °C (Option) 10(-) 45mmmm Max 12V
1. i 28 B ’
AL14SEBO45N | 450 GB 5 GoiUs 5288 528
AL14SEBO30ON | 300 GB
AL14SEQ***N Series
AL14SEQ120N 127TB
RO CONY| 900 GB 12.0 Gbit's 512B 5128 15.0 mm/
10,500 6.0 Gbit/s 4.0W 520 B 520 B 128 o ; 230¢g 5V/
AL14SEQO60N | 600GB | "y |SAS3.0| 50 Gpits Tvp. 524 B soaB | 286Ms | B 510 55 °C SED fg(-)BESmmmnﬁ Max | 12V
1.5 Gbit/: 28 B 528 B :
AL14SEQ045N | 450 GB s 528
AL14SEQO30N | 300 GB
AL13SEB*** Series
AL13SEB900 900 GB
: 512to 512to
AL13SEB600 | 600 GB 6.0 Gbit/s 15.0 mm/
10,500 Sl sow 528 B 528 B 64 0 69.85 mm/ | 240g | 5V/
rpm  |SAS-2.0| 3.0 Gbit/s Typ. (fixed (ixed | 288™S | g 51055 °C | Max | 12V
AL13SEB450 | 450 GB 15 Gbit/s length) length) ’
AL13SEB300 300 GB
*11: Power Consumption Efficiency (IOPS/W): IOPS per watt consumed.
*12: E =Advanced Format Technology. (512 emulation, 512¢). Please refer to the column ‘Advanced Format” on the page 14.
*13: 3 =Advanced Format Technology (4K native, 4Kn). Please refer to the column ‘Advanced Format” on the page 14.
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Enterprise HDD (eHDD)

» 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.

Logical Data Block Length g Dimensions
: Power Average Environmental ; 4 Power
Model Formatted | Rotation Interface ; Buffer Security Height/ ;
Number Capacity | Speed | M| Tgpeeq | Coneumpton| oisk | ARnSY | sige® T(%rgzgﬁ'n”; Function™® Wity Weight \%‘l{’;g‘é
eng
MGO4SCA*E* Series [ &
MGO4SCAGOEE | 6TB 770 g Max
12.0 Gbit/s 512B
MGO4SCASOEE| STB 7,200 ~ 6.0 Gbit/s 6.1 W 520 B 4,096 B 128 5to SIE 261 mm/ 5V/
SAS-3.0 i i 41608 | 417ms| J28 2% o 101.6 mm/ FAG
MGO4SCA40EE | 478 | ™™ 3.0 Gbit's vP. 528B | 42248 ' (Gption) 147mm | 7209
1.5 Gbit/s (emulation) Max
MGO4SCA20EE | 2TB
MGO4SCAGOEA | 6TB 770 g Max
12.0 Gbit/s 4,096 B 4,096 B 26.1 mm/
MGO4SCA50EA | 5TB ) X X
7200 Ispsgo| 60GbUs | CIW | 4608 | 4160B | 417ms| (28 2 Oy | toiemm | A
MGO4SCA40EA | 4TB P 3.0 Gbitls vp- 42248 | 4224B P 147 mm 209
1.5 Gbit/s ax
MGO4SCA20EA | 2TB
MGO4SCA*0* Series [
MGO4SCA500E | 5TB
MGO4SCA400E | 4TB 6.0 Gbit/s 512B 4,096 B 26.1 mm/
7200 |sas-2.0| 30Gbivs | 62W 520 B 4160B | 4.17ms| 04 ELA 1016mm/ | 7209 fZV\/,
MGO4SCA300E | 3TB pm 1.5 Gbit/s P 528 B 4,224 B i 147 mm
(emulation)
MGO4SCA200E | 2TB
MGO4SCA500A | 5TB
MGO4SCA400A | 4TB 6.0 Gbit/s 4,096 B 4,096 B 26.1 mm/
7F2310 SAS-2.0| 3.0 Gbit/s 6+2 w 4160B | 4,160B | 4.17ms ,&fg 555 o, 101.6 mm/ 7,&0 g 152V\//
MGO4SCA300A | 3TB P 1.5 Gbit/s vP- 4224B | 4224B i 147 mm ax
MGO4SCA200A | 2TB
MGO4ACA*** Series [[J &
MGO4ACAB00E | 6TB 7709
MGO4ACA50DE Max
5TB
MGO4ACA500E SATA- | 6.0 Gbit/s | 6.0W Typ. 26.1 mm/
7,200 2.6 | 3.0Gbit/s | (Low Power 51|2t‘.3 4,096B | 4.17ms R/.Z-S Sfé‘,,% 101.6 mm/ 152V\//
MGO4ACA400E | 4TB | ™M | /30 | 15Gbits idle) | (emulation) i 147 mm 7209
MGO4ACA300E | 3TB Max
MGO4ACA200E | 2TB
MGO4ACAB00A | 6TB 7700
MGO4ACA50DA Max
5TB
MGO04ACA500A SATA- | 6.0 Gbit/s | 6.0W Typ. 26.1 mm/
7,200 2.6 | 3.0Gbit/s | (Low Power | 4,096 B 4,096B | 4.17ms an'g 5552% 101.6 mm/ 152V\//
MGO4ACA400A | 4TB rpm /3.0 1.5 Gbit/s Idle) ! 147 mm 7209
MGO4ACA300A | 3TB Max
MGO4ACA200A | 2TB
MGO3SCA*** Series
MG03SCA400 4TB
MGO03SCA300 3TB 6.0 Gbit/s 512 B 512 B 26.1 mm/
7200 Isas20| 30Gbivs | 80 W 10528B | 10528B | 4.17ms ,ﬁi“B 5% E% 101.6 mm/ 7,@2)(9 152V\;
MG03SCA200 27TB rpm 1.5 Gbit/s yp- (fixed length)| (fixed length) 147 mm
MGO03SCA100 17B
MGO3ACA*** Series
MGO03ACA400 4TB
MGO3ACA300 3TB 7200 SATA- | 6.0 Gbit/'s | 6.0 W Typ. 5128 5128 64 510 26.1 mm/ 7209 5V/
2.6 3.0 Gbit/s | (Low Power fixed length)| (fixed length 417 ms MiB 55 °C 101.6 mm/ Max Y,
MGO3ACA200 27TB pm /3.0 | 15Gbit/s idley | (fixed length)|(fixed length) i 147 mm
MGO3ACA100 17B




Semiconductor & Storage Products

» Enterprise Cloud HDD

High Capacity Disk Storage for Tier 2 and Tier 3 scale-out bulk storage systems, and storage for Cloud-based back-end server

applications.
Logical Data Block Length 3 Dimensions
: Power Average Environmental ; 4 Power
Model Formatted | Rotation Interface ; Buffer Securit Height/ :
: Interface Consumption Latency - Temperature iy ) ’ Weight | Supply
Number Capacity | Speed Speed ldle-B HOST DISK Time Size® (Operating) Function ™ ﬂfé% g Voltage
MCO4ACA**E Series [
MCO04ACA600E 6TB 770 g Max
MCO4ACA500E | 5TB 6.0 Gbit/ COWT 261 mm/
. . it/s R yp. .1 mm
MCO4ACA400E | 478 | 7200 | SATA' | 30 Gbivs | (Low Power | 5128 40068 | 4.17ms| |28 2% fotemm/ | 7004 5
P OB 15 abivs | Idle) 147 mm o
MCO4ACA300E | 3TB
MCO4ACA200E | 2TB

Optional Security Feature on Toshiba Storage Products

There are some models of Toshiba Storage Products which deliver various security
functions as optional feature.

&L

®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 (A
NSI), 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.

OF|PS-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 (STB) applications.

KL

P




Client SSD (cSSD)

Client SSDs offer fast transfer rates, high durability against shock and vibration, and light weight and low power comparing with
Client HDDs. Toshiba Client SSDs equip the NAND flash memory (NAND) and SSD controller 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.

Data Transfer Speed™®® . Dimensions
Environmental ; Power
IREA (e N’\ﬂ‘r)r?t?;r %;?aactgte;‘ Nl'cgle[) Co*%tggg(r:%pe Sequential Sequential (Oggroa?ilf'ng) E%"Sggﬁ;ugrf ch(];tw// ol \?;?apghé
Read Write Length
SG5 Series (Non-SED model)
THNSNK1T02CS8 1,024 GB : ot
2.5-inch® | THNSNK512GCS8 512 GB ACS-3, SATA Up 1o STOMIBIS | 147 s? 70°C 7.0 mm/ 4810
70mm height TLC revision 3.2 2‘5";’\/}% ’ {1500 G} (case 69.85mm/ | 51g | 50V
case THNSNK256GCS8 256 GB /Standard SATA 5 1B/s Up to 250 MiB/s (0.5 ms) temperature) 100.0 mm Typ.
THNSNK128GCS8 128 GB Up to 130 MiB/s
M.2 2280-D2 358mm/ | g7g4
Double-sided | THNSNK1T02DN8 1,024 GB Up to 370 MiB/s 22.0 mm/ Typ.
module ACS-3, SATA Upto 14.7 km/s? o 80.0 mm
TLC revision 3.2 y {1500 G} 3.3V
520 MiB/s (component
THNSNK512GVN ¥ p
M.2 2280-S2 SNKS12GVNG, 512 GB /M2BM Up to 250 MiB/s (05ms) temperature) 2.23 mm/ 709
Single-sided | THNSNK256GVN8 256 GB 22,0 mm/ Typ.
module T NSNK128GVNE | 128 GB Up to 130 MiB/s 80.0mm
HG6 Series (Non-SED model)
THNSNJ512GBSU 512 GB Up to 460 MiB/s oto
2 5-inch’® THNSNJ256GBSU 256 GB ACS—?, SATA Upto 14.7 km/s? 70 °C 9.5 mm/ 51 to
9.5mm height MLC revision 3.1 510 MiB/s | UPto 450 MiB/s | {1500 G} (case 69.85mm/ | 559 5.0V
case THNSNJ128GBSU 128 GB /Standard SATA (05ms) | temperature)|  100-0mm Typ.
THNSNJO60GBSU 60 GB Up to 430 MiB/s
THNSNJ512GCSU 512 GB Up to 460 MiB/s oo
-inch’ ACS-2, SATA 14.7 km/s? o 7.0 mm/ 4910
z(?,hsm'"ﬁ&gm THNSNJ256GCSU 26CB | g revision 3.1 S10Ms | Up to 450 MiB/s {1500mé§ (7(?332 69.85mm/ | 53g | 5.0V
case THNSNJ128GCSU 128 GB /Standard SATA (05ms) | temperature)|  100-0mm Typ.
THNSNJOBOGCSU 60 GB Up to 430 MiB/s
THNSNJ512GACU 512 GB Up to 460 MiB/s oto
THNSNJ256GMCU | 256 GB ACS-2, SATA 14.7 km/s? 80°C 395mm/ | 73to
mSATA MLC revision 3.1 s10sys | Upto4sOMiBls | (1500G) | (component| 300mm/ | 7Z7g | 33V
THNSNJ128GMCU 128 GB /mSATA (0.5ms) | temperature)|  50-95 mm Typ.
THNSNJO60GMCU 60 GB Up to 430 MiB/s
THNSNJ512GDNU 512 GB Up to 460 MiB/s oo
M.2 2280-D2 | THNSNJ256G8NU 256 GB ACS-2, SATA Upto 14.7 km/s? 80 °C 3.58 mm/ 70 to
Double-sided TR 12808 MLC revision 3.1 510 MiB/s | UP 10450 MiB/s| {1500 G} | (component| 22.0 mm/ 9T3 9 33V
module /M.2 B-M (0.5ms) | temperature) 80.0 mm yp
THNSNJ060GSNU 60 GB Up to 430 MiB/s
MR EEREE THNSNJ256GVNU 256 GB ACS-2, SATA oo 14.7 km/s? 8% t°0c 223 mm/ 6.4 10
Singled-s:ded MLC r?'\\/ASéog %1 510'?\/"3/5 Upto 450 MiB/s| {1500 G} | (component %%% mm/ eT.s g | 33v
. - .0 mm .
mocuie THNSNJ128GVNU 128 GB (05ms) | temperature) v
HG6 Series (SED model with TCG opal)
THNSFJ512GBSU 512 GB Up to 460 MiB/s oo
2.5-inch™® THNSRJ256GBSU 256 GB ACS-2, SATA U 14.7 km/s? 70 °C 9.5 mm/ 51to
9.5mm height MLC revision 3.1 S10MBss | Upto450 MiB/s | {1500 G) (case 69.85mm/ | 559 | 5.0V
case THNSRJ128GBSU 128 GB /Standard SATA (0.5ms) | temperature)|  100-0mm Typ.
THNSRJ060GBSU 60 GB Up to 430 MiB/s
THNSRI512GCSU 512 GB Up to 460 MiB/s oto
fneh® ACS-2, SATA : 2 o 7.0 mm/ 49 to
Z()zﬁwsr\':nt?ehight THNSRI256GCSU 256 GB MLC revision 3.1 513";’\,}% Y Up to 450 MiB/s 1(‘: 570IE)m(S (7‘?652 69.85 mm/ 539 50V
case THNSFJ128GCSU 128 GB /Standard SATA iels (0.5ms) | temperature)| 1000 mm Typ.
THNSFJ060GCSU 60 GB Up to 430 MiB/s
THNSFJ512GACU 512 GB Up to 460 MiB/s oo
THNSFJ256GMCU 256 GB ACS-2, SATA 147kmis? | goeg 395mm/ | 73to
mSATA MLC revision 3.1 o |UptoasoMiBrs| (1500G) | (component| 300mm/ | 7Z7g | 33V
module THNSFJ128GMCU 128 GB /mSATA (0.5ms) | temperature)|  50-95 mm Typ.
THNSFJ060GMCU 60 GB Up to 430 MiB/s
THNSFJ512GDNU 512 GB Up to 460 MiB/s oo
M.2 2280-D2 | THNSFJ256G8NU 256 GB ACS-2, SATA 14.7 km/s? 80°C 358mm/ | 70to
Double-sided MLC revision 3.1 s1nys | UPt0450MBIS| (1500G} | (component| 220mm/ | 93g | 33V
module THNSFJ128G8NU 128 GB M.2 B-M (05ms) | temperature)|  80-0mm Typ.
THNSRJ060G8NU 60 GB Up to 430 MiB/s
M22280-52 | THNSRI256GVNU 2568 ACS-2, SATA Upto ) 14.7 km/s? a% to°C 223mm/ | 64to
Single-sided MLC revision 3.1 510';17\/IiB/s Upto 510 MiB/s | {1500 G} (component 22.0 mm/ 6.69 3.3V
module THNSRI128GVNU 128 GB /M.2 B-M (0.5ms) | temperature) 80.0 mm Typ.




Data Transfer Speed™®® q Dimensions
Environmental H Power
IRE (e N’\ﬂ‘r)r?t?;r %;?aact%?;‘ '\%'Cgle[) Corﬂggg(r:%pe Sequential Sequential (Oggroa?ilf'ng) T%mperature ch%w// ol \? ulpply
Read Write (CRelEllg) Length Cage
XG3 Series (Non-SED model with TCG Pyrite)
M.2 2280-D2 3.58 mm/
Double-sided | THNSN51T02DU7 1,024 GB Upto 22.0 mm/
[hodLs PCle 3.1, Up to 1,500 MiB/s | 14.7 km/s? oto 800mm | 6gto
TNSNEST2GPUT o] M| NwMe b 2,400 MiB/s tso0G) | 8OO 869 | 33V
M.2 2280-S2 55 J 5 /M2M (0.5 ms) temperature) | 2.23 mm/ Typ.
Single-sided THNSN5256GPU7 256 GB Up to 1,100 MiB/s 22.0 mm/
el THNSN5128GPU7 128 GB Up t0 2,100 MiB/s| Up to 600 MiB/s 80.0mm
XG3 Series (SED model with TCG Opal)
M.2 2280-D2 3.58 mm/
Double-sided | THNSF51T02DU7 1,024 GB Upto 22.0 mm/
TeEhs PCle 3.1, Upto 1,500 MiB/s | 14.7 km/s? 0t 800mm | gt
THNSF5512GPU7 512 GB MLC e 2400 MBS s (Cofﬂopogem 889 ssv
M.2 2280-S2 /M2M ©5ms) | o perature)| 228 mm/ | VP
Single-sided | THNSF5256GPU7 256 GB Up to 1,100 MiB/s 22.0 mm/
I 80.0
EENE THNSF5128GPU7 128 GB Up t0 2,100 MiB/s| Up to 590 MiB/s mm
BG1 Series (Non-SED model with TCG Opal
Up to Up to 109
THNSNN256GTY7 256 GB 750 MiB/s 170 MiB/s ot 1.65 mm Tp.

M.2 1620 14.7 km/s? o (256 GB), 33V/
< PCle 3.0, ¥ 80 °C 1.4 mm :
Single MLC AN {1500 G} 18V/

Package NVMe™ 1.1a (0.5 ms) (component (128 GB)/ 1oV

Upto Up to ) temperature) 16.0 mm/ 09g ’
THNSNN128GTY7 128 GB 730 MiB/s 260 MiB/s 20.0 mm TVp.
Up to Up to 25¢g
' THNSNN256GSX7 256 GB 750 MiB/s 170 MiB/s 2.63 mm Typ.
M.2 2230-S4 PCle 3.0 14.7 km/s? 0to (256 GB),
M.2 2230-S3 MLC NVMa™ 11471 (1500 G} 80 °C 2.38 mm 33V
Single-sided M.2 B-M (0.5 ms) (component (128 GB)/ :
module : Upto Upto . temperature) 22.0 mm/ 23g
THNSNN128GSX7 128 GB 730 MiB/s 260 MiB/s 30.0 mm TVp.
Up to Up to 509
’ THNSNN256GVX7 256 GB 750 MiB/s 170 MiB/s 2.63 mm TVp.
M.2 2280-S4 PCle 3.0 14.7 kmys? 0to (256 GB),
M.2 2280-S3 MLC NVMe™ 1147 {1500 G} 80 °C 2.38 mm 33V
Single-sided M.2 B-M (0.5 ms) (component (128 GB)/ :
module : Up to Upto : temperature) 22.0 mm/ 479
LENSHNI28CVY) 128 GB 730 MiB/s 260 MiB/s 80.0 mm Typ.

Toshiba SSD's Technology include Technology Geared Towards Life Time Expansion

As a result of repeating read/write i.e. electron injection into a floating gate of NAND 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 ﬂ
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.

*14: NVMe is a trademark of NVM Express, Inc.




Client SSHD (cSSHD)

Toshiba Solid State Hybrid Drives (SSHD) offers both performance and capacity for PCs and
consumer systems. Toshiba as the inventor of flash memory accumulated well-proven technologies
through years of development of NAND flash memory, SSD and HDD.

» Mobile SSHD / Mobile Thin SSHD

High performance storage delivering performance and capacity for mobile applications.

Logical Data Block Length Power Dimensions .

Model Formatted | | oo N"ng Bgﬁe.ar Rotation gS;\;V;I)r/ Consumption Height/ Weight E%ﬁ;gg?&‘rt:l Shock Acoustics

Number Capacity HOST DISK /Sizee | Size Speed | Voitage Lowlgl’gwer I\_lglgéw] (Operating) (Operating) (Idle)
MQO2ABD***H Series [J *

9.5 mm/
SATA-3.0 MLC . 5,400 0.75W 17g 0 to 3,920 m/s? {400 G}
MQO02ABD100H 1TB JATA-8 512B 4,096 B /8 GiB 64 MiB fpm 5V Typ. ?%08% rr?]r‘nr]]/ Max 60 °C (2 ms half sine wave) 25dB
MQO2ABF***H Series [J
MQo2aBFosoH | 500GB |SAASO| s1op | 40068 | MC | eamip | 5400 | gy | OTSW | gZ38, | 920 Oto 3920 m/s? {400 G} | 4 4
/ATA-8 ’ /8 GiB ! rpm Typ. 100.0 mm Max 60 °C (2 ms half sine wave)

Toshiba's SSHD (Solid State Hybrid Drive)

~Hybrid technology --- using our combined in-house expertise in NAND flash memory, HDD, and SSD technologies~

SSHD (Solid State Hybrid Drive) is an HDD which also has NAND flash memory (NAND) on it. It is also
called as "Hybrid Drive" or "Hybrid HDD". This column describes the features (advantages and technologies)
of SSHD.

The most essential features of the conventional HDD are "high capacity" and "cost performance". Toshiba's
SSHD improved the speed of data read and write, by using NAND as the secondary cache. NAND is the
storage device that is used on such as SSDs. The capacity of the data storage per one piece of NAND is
very small comparing to one unit in an HDD, however access speed is much faster than an HDD that reads
and writes data on the rotational magnetic media.

SSD is a storage device that uses NAND as its main memory. Its key feature is high speed of data reading
and writing. Due to the higher cost of SSDs in comparison to HDDs, SSDs become more expensive if a user
wants high storage capacity. SSHD utilizing NAND on a high capacity HDD improves performance over a
conventional high capacity HDD.

Toshiba's SSHD dynamically learns the access pattern in each system and directs data to the appropriate
tiers that are DRAM, NAND and disk media. High speed access is achieved by storing frequently-accessed
data to NAND.

Toshiba also develops leading-edge microscopic memory technology in NAND. This experience enables
Toshiba to boost the NAND technologies, such as defective blocks management, ECC (Error Correction
Code), conversion of logical block address, and wear-leveling.




Semiconductor & Storage Products

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. Self-encrypting drives (SEDs),
wipe technology models, and FIPS certified models are also available.

» Mobile HDD

Capacity and performance optimized storage for mobile computing applications.

Logical Data Block Length Power Consumption | Dimensions

. Power i Environmental
Model Formatied | Rotation | |nerface | Interface Buffer | gupply Low F\;\?Idglw// Weight | Temperature Shock Remarks
Number Capacity Speed Speed HOST DISK Size Voltage /F\;\(ler?tg Eear Leln o (Operating) (Operating)
Idle

MQ01ABD*** Series [ *

MQO1ABD100 | 1TB VA
9.5 mm/ 3,920 m/s?
5,400 | SATA-2.6 | 3.0 Gbit/s ' 15W | 0.55W : 510 {400 G}
MQO1ABDO050 | 500 GB Tom INTAG | 15 Gbivs| 512B 4,096B |8MB | 5V Tp. Tp. 61%'0855 nnm/ 074 55 °C @ ms half
. Max sine)
MQO1ABDO032 | 320 GB
» Mobile Thin HDD
Capacity and performance optimized storage for mobile and space constrained applications.
Logical Data Block Length Power Consumption | Dimensions .
. Power H Environmental
N’\ﬂ?rldtf;r %’;g‘:;ff Ré’;g‘é%“ Interface "ggggge 2}‘21":(.[ Supply [ oo Low Q‘ZE?,‘/ Weight | Temperature (Oggr(e);t:il;lg) Remarks
HOST DISK Voltage Miite P&vl\ger Length (Operating)
MQO1ACF*** Series ﬂ"z
MQO1ACF050 | 500 GB 6.0 Gbit/s 70 mm/ 3,430 m/s?
7278 | SATAB.0 | 30 Gpits| 512 B 40968 [16MB| 5v | 21W | 080W | 6955 mm | 929 ato {350 G}
rpm /ATA8 15 Gbit's Typ. Typ. 100.0 mm Max 55°C (2ms
MQO1ACF032 | 320 GB : . half sine)
MQO1ABF*** Series [i
MQO1ABF050 | 500 GB ) 3,920 m/s?
6.0 Gbit/s 7.0 mm/ y
5,400 | SATA-3.0 : ' 15W | 0.55W 92¢g 510 {400 G}
MQO1ABF032 | 320 GB 3.0 Gbit/s 512B 4,096B |8MB| 5V 69.85 mm/ o
rpm /ATA8 15 Gbit/s Typ. Typ. 100.0 mm Max 55°C h(ff ms
MQO1ABF025 | 250 GB alf sine)
MQO1ABU**W Series [4
MQO1ABUO50W | 500 GB 6.0 Gbit/s 70 mm/ 3,920 m/s? Self
5,400 | SATA-3.0 | 5' Gbit/s 512 B 4,096B |8MiB| 5V 15W | 055W | go'a5 mm/ | 929 5 t;a {400 G} encryption
rpm /ATA8 15 Gbit/s Typ. Typ. 100.0 mm Max 55°C (2ms Wipe
MQO1ABUO32W | 320 GB ! . half sine) technology
MQO1ABU***BW Series m
Self
MQO1ABUOSOBW | 500 GB 6.0 Gbit/s 70 mm/ 8,920 m/s* | o Pyption
5400 | SATAB.0 |3 Ghits| 512 B 40068 |8MB| 5v | 1BW | 0.55W | 5985 mm | 929 5to {400 G} Fibs,
rpm /ATA8 15 Gbit/s Typ. Typ. 100.0 mm Max 55°C (2ms Wipe
MQO1ABU032BW | 320 GB - ’ half sine) technglogy




Glient $50/SSHD/HDD
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Client HDD (cHDD)

» Desktop HDD

Disk storage for traditional PC and external storage applications.

. Logical Data Block Length " D Power Consumption Dimensigns e S
Model Formatted | Rotation Interface Buffer Heigh . hock
+ Interface s | Supply Low 4 Weight | Temperature f Remarks
Number Capacity Speed Speed Size® Read Width/ ; (Operating)
HOST DISK Voltage Miite PI(:ivlv:r Length (Operating)
DTO1ACA*** Series [
DTO1ACA300 3TB
DTO1ACA200 | 27B 6.0 Gbit 64 MiB 5'T$QN 26.1 mm/ o 686 m/s?
X it/s - .1 mm,
7200 | SAAS01 30 Gis| 5128 4,096 B SM0 | B W 101.6 mm/ ot gom(?
DTO1ACA100 | 1TB P 1.5 Gbit/s yp- 147 mm T
32 VB 3.7W 4509 alf sine)
DTO1ACA050 | 500 GB Typ. Max
» Generic Data Storage HDD
High-Capacity disk storage for desktop PC and external storage applications.
Logical Data Block Length Power Consumption | Dimensions .
. Power i Environmental
Model Formatted | Rotation Interface Buffer Height/ : Shock
. Interface s | Supply Low 4 Weight | Temperature . Remarks
Number Capacity Speed Speed HOST DISK Size® Voltage Read B Width/ (Operating) (Operating)
MWrite Ide Length
MDO4ACA*** Series 4
MDO4ACA600 6TB 7709
i 686 m/s?
MDO4ACAS0D | 5TB | 7000 |saTao|S0GbiUS 128 | 5v/ | 113w | eow | 2861mm/ | Max 510 70 G}
tom ATAG | 30GbiUs| 5128 409%B | \ig | 12v | Typ Typ. | 1016 mm/ 58 °C 5
MDO4ACA500 | 5TB 15 Gbit/s ‘ ‘ 17mm | o h;” o o)
MDO04ACA400 4TB Max

Advanced Format

Advanced Format (AF) is the standard that improves formatting efficiency by increasing the length of HDD data sectors to be longer than their traditional size of
512 bytes. The Advanced Format standard was formulated by the International Disk Drive Equipment and Materials Association (IDEMA) in which Toshiba and
other HDD manufacturers participate. By establishing the Advanced Format standard, IDEMA aims to ensure that the storage devices supplied by various
companies will be compatible with file systems and operating systems (OS) generations that support AF sector technology.

Advanced Format improves formatting efficiency and the reliability of recorded data by increasing the length of data sectors and relative strength of the error
detection and correction algorithms. The generation one Advanced Format standards stipulate a physical sector size of 4,096 bytes and includes the ability to
logically emulate the older 512-byte sectors (sometimes called “512e”) in order to maintain compatibility with applications or hardware which demand conventional
512-byte sector technology. During emulation, when the host sends the disk drive data to be stored in increments of 512 bytes, the disk drive places the emulated
512-byte sector at an appropriate position within a larger physical 4,096 KB sector and then writes the 4,096-byte sector to the disk media.

Some file systems and operating systems generations have advanced to support the physical 4,096-byte sector as the logical sector size. Such host systems are
called “4K native (4Kn)” capable. Since both the physical and logical sector length are 4,096 bytes, emulation of the older 512-byte sectors is no longer required,
allowing the 4Kn host to use the available 4Kn disk storage more efficiently.

Toshiba has made available HDDs of the 512-byte emulation type, the 4Kn type, and the 512 native type, to provide the sector technology that will fit the host
systems’ specification.

< Examples of Advanced Format Icons recommended by IDEMA
The symbols below are not necessarily printed on the products with the described features.

® 512-byte emulation (512e)
E The “Advanced Format AF” and “AF” symbols generally means the disk drive supports 512-byte emulation; but it may also be

used on disk drives capable of both 512e and 4Kn operation.

ACVANCED ® 4K native (4Kn)
4Kn The “Advanced Format 4Kn” and “4Kn” symbols mean the disk drive supports 4K byte sector length only.
FORMAT




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.

Semiconductor & Storage Products

» Video Stream HDD

High-capacity storage optimized for digital video recorder (DVR), audio/visual (AV), surveillance, and set-top-box (STB) applications.

Logical Data Block Length Power | Power Consumption | pimensions Environmental
Model Formatted | Rotation Interface Buffer 7 f Shock
Number Capacity | Speed iziEee Speed HOST DISK Size® 6’;1%2 /F‘;\?r?g Lowlgl’gwer Wid}af/l ngt,ﬁgm Weight T(%";‘;fgﬁ'n”g)e (Operating) Remarks
MQO1ABD***V Series 2
MQO1ABD100V | 1TB ’ IVA: 3,020 m/s?
. " 9.5 mm, ¥
5,400 | SATA-2.6 | 3.0 Gbit/s 16 MiB 15W | 0.55W 0to 400 G
MQO1ABDO050V | 500 GB fom AThs | 15 coivs|  512B 40968 | )2oEl 5V p. o, ﬁ% '53% mm/ 107 A ((2 ms}
MQO1ABDO032V | 320 GB Omm | o haif sine)
MQO1ABD025V | 250 GB
MQO01ABD***VS Series
MQO1ABD100VS | 1TB IV 3,020 m/s?
: " 9.5 mm/ y
5,400 | SATA-2.6 | 3.0 Gbit/s 16 MiB 15W | 0.55W 0to 400 G Secure
MQO1ABDOSOVS | 500GB | " | “atag” |15Gbivs| °12B | 40%B lgmig| SV | jyp | Tryp. |8985mmV | 5C | \(ome | Paring
MQOTABDO32VS | 320 GB 100.0mm | 1079 half sine)
MQO1ABD025VS | 250 GB
DTO1ABA***V Series
DTO1ABA300V | 3TB 5,'3,‘:10 . 54W | 42W 680 g 686 m/s?
SATA-3.0 | 80 Gbit's sl 5V 261 mm/ | Max 0Oto 70 G
DT01ABA200V | 2TB IhTaa | 3.0 Gbitls|  512B 40968 |32MiB| DN | 47W | 33W | 1016 mm/ 60°C ((2 . S)
DT01ABA10O0V | 17B | 5700 15 Gbit/s s7w | sow 147mm 450 half sine)
DT01ABA050V | 500 GB P : - Max
» Large Capacity HDD for External Storage
Large Capacity HDD suitable for Portable Hard Disk.
Logical Data Block Length Power | Power Consumption | pimensions Environmental
Model Formatted | Rotation Interface Buffer f : Shock
Number Capacity | Speed TiSizEs Speed HOST DISK Size® \%Igg)é /Wl:(iltg L°w|(§|’gwer WidTif/lgLZ%glh Weight T(%"ﬁgféﬁﬁuéf (Operating) Remarks
MQO3ABB*** Series T
MQO3ABB300 | 3TB 6.0 Gbit/s 15.0 mm/ 2,940 m/s?
o | SamasC|s0cbivs| 5128 | 40068 [temiB| sv | O | O0W feossmm | 0001 DG, Boa
MQO3ABB200 °TB 1.5 Gbit/s 100.0 mm half sine)
» Surveillance HDD
High-capacity storage optimized for surveillance applications.
Logical Data Block Length Power | Power Consumption | pimensions Environmental
Model Formatted | Rotation Interface Buffer i : Shock
Number Capacity | Speed TSz Speed HOST DISK Size® \%I&pgl)é /3\2’?[2 Lowk;’(e)wer WidTif/llg_Z%glh Weight T(%"ﬁgféﬁﬁuéf (Operating) Remarks
MDO04ABA***V Series &'
MDO4ABA500V | 5TB & |6.0 Gbit/s 26.1 mm/ 686 m/s?
Low | SATN26|30Goiys| 5128 | 4006B | 128 | SN/ | @SW | 3SW | joigmm | 72001 Bto  l70Gy2ms
MDO4ABA400V | 4TB P 9 |15 Gbit's P Y- | 447 mm half sine)
MDO3ACA***V_Series
MDOSACAdOOV | 4TB 6.0 Gbit/s 26.1 mm/ 686 m/s?
7200 | SATA-2.6 | 80 Gbi 64 | 5V/ | 11.3W | 6.0W : 720 g 0to
MDO3ACA300V | 3TB tom 150 :;,g gg:ttl/g 512 B 5128 i | 2V | Typ. Typ. 1?‘11.;3 nTnT/ s 7056 (7r?a|(fa)s(i$1 :)15
MDO3ACA200V | 2TB ’

» Automotive HDD

Ruggedized small form factor storage solutions for extreme environmental (temperature, vibration and altitude) applications.

Logical Data Block Length Power | Power Consumption | pimensions Environmental
Model Formatted | Rotation Interface Buffer i : Shock
; Interface - " | Suppl Low Power|  Height/ Weight | Temperature : Remarks

Number Capacity | Speed Speed HOST DISK Size® Voﬁ‘%‘é /F‘;\?r?g w|d|ew Width/ |g_eng1h 9 (opgraﬁng) (Operating)
MQO01AAD***C Series & ™
MQO1AADO032C | 320 GB 9.5 mm/ 2,940 m/s?

4,200 | SATA-2.6 | 3.0 Gbit/s . 2.0W 0.8W b 109 g -30 to {300 G}

MQOT1AADO20C | 200GB | fhm” | “/ATAS | 15Gbitls| 212 B 40068 | BMIB | SV | Tryp” | Ty, | 698S MM/ ey 85°C @ms
MQO1AADO10C | 100 GB half sine)




SUBSIDIARIES AND AFFILIATES

(As of April 15, 2015)

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 Fax: (770)931-7602
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 Fax: (973)541-4716
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.
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.

.

.

.

.

.

.

.

.

Toshiba Electronics Europe GmbH

Dusseldorf 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 Vietham Consumer Products Co.,Ltd.
Tel: (043)776-5950 Fax: (043)776-5956

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

Toshiba Electronics (China) Co., Ltd.
Shanghai Head Office

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

Beijing Branch

Tel: (010)6590-8796
Chengdu Branch
Tel: (028)8675-1773
Hangzhou Office
Tel: (0571)8717-5004

Huangpu Branch
Tel: (021)6135-3977
Nanjing Office

Tel: (025)8689-0070
Qingdao Branch
Tel: (532)8579-3328

Shenzhen Branch
Tel: (0755)3686-0880

Dalian Branch

Tel: (0411)8368-6882
Chongging Office
Tel: 023-62946355

Xiamen Branch
Tel: (0592)226-1398

Dongguan Branch
Tel: (0769)8155-6858

Fax: (010)6590-8791
Fax: (028)8675-1065
Fax: (0571)8717-5013
Fax: (021)6135-3955
Fax: (025)8689-0125
Fax: (532)8579-3329
Fax: (0755)3686-0816
Fax: (0411)8369-0822
Fax: 023-62946356
Fax: (0592)226-1399

Fax: (0769)8155-6368

BCEO106H

Tel: (04)226-8523 Fax: (04)226-8515 Toshiba Electronics Asia, Ltd.

Tel: 2375-6111 Fax: 2375-0969
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

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 Fax: (080)490-91945

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

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.

daH/aHSS/ass s39Npoad abelols

» 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.

v

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.

» 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.

©2016 TOSHIBA CORPORATION
Previous edition: BCE0106G

TOSHIBA

TOSHIBA CORPORATION
Semiconductor & Storage Products Company

Website: http://www.toshibastorage.com
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