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>AL14SXB SERIES

Enterprise Performance HDD

The 12.0 Gbit/si!l SAS interface AL14SX Series Enterprise Performance HDDs are
Engineered for mission
critical IT operations, an array of models are available with 512 native (512n), or
emulated 512 (512e) or 4K native sector length technologies for optimum
application and operating system compatibility. Toshiba’s Persistent Write Cache
technology protects against data loss in the event of unexpected power loss, and
helps maintain optimum data reliability for high-duty cycle Mission Ciritical

Toshiba’s highest-performing 15,000rpm model line.

environments.

2 KEY FEATURES

e 900, 600 and 300GB/® Capacity Models

e  Space Efficient, Power Saving 2.5-inchl® Form
Factor

e 12.0 Gbhit/s SAS Interface for Better Performance

e 15,000 rpm Performance

e Industry Leading Low Latency (2.0ms)

e  24/7 Mission Critical Workload Performance and
Data Reliability

e 512n sector length support in all capacities for
optimum legacy application compatibility

e Toshiba Persistent Write Cache Technology
Sanitize Instant Erase (SIEM) Option

> SPECIFICATIONS

Product image may represent a design model.

> APPLICATIONS
e Tier 1 Mission-Critical Servers and RAID Storage
e Servers hosting transaction-based applications
e Rack-Optimized Data Centers
e Tiered Mission-Critical storage and Hybrid Arrays
e High-performance computing
e Mission-Critical Server Boot and Logging

AL14SXB90EA AL14SXB60EA AL14SXB30EA
Model numbers AL14SXB90EE AL14SXB60EE AL14SXB30EE
AL14SXB90EN AL14SXB60EN AL14SXB30EN
Interface SAS-3.0 (12.0 Ghit/s , 6.0 Gbit/s , 3.0 Ghit/s , 1.5 Gbit/s )
Formatted Capacity 900 GB ‘ 600 GB 300 GB
Interface Speed 12.0 Gbit/s Max
Rotation Speed 15,000 rpm
Average Latency Time 2.0ms
Performance Buffer Size 128 MiBl!
Data Transfer Speed 4Kn /512e 290 MiB/s
(Sustained) 512n 259 MiB/s
AL14SXB***A ( fixed length ) 4,096 B,4,160 B, 4,224 B
Logical Data HOST: 512 B, DISK: 4,096 B

Block Length AL14SXB***E ( emulation )

HOST: 520 B, DISK: 4,160 B
HOST: 528 B, DISK: 4,224 B

AL14SXB***N ( fixed length )

512B,520B,524 B, 528 B

Supply Voltage | Allowable Voltage 12 VIl + 509 [ 5 VIl + 5007
Power Write / Read 9.0 W Max
Consumption® | Active Idle 5.6 W Typ.
Acoustics (Sound Power) 33 dB Typ.
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> ENVIRONMENTAL LIMITS

Specification

Operating 5°Cto55°C
Temperature -
Non-Operating -40°Cto 70 °C
o Operating 5 % to 95 % R.H. (No condensation)
Humidity i ]
Non-Operating 5 % to 95 % R.H. (No condensation)
Shotk Operating 980 m/s? {100 G } / 2 ms duration
ocC
Non-Operating 3,920 m/s? { 400 G } / 2 ms duration
o Operating!t0l 9.8 m/s?2{1 G} (20to300Hz)orless
Vibration!®!
Non-Operating™4 49 m/s? {5 G} (20 to 300 Hz) or less
_ Operating - 305 mto 3,048 m
Altitude )
Non-Operating -305mto 12,192 m

> RELIABILITY

Specification

MTTF2 2,000,000 hours
Non-recoverable Error Rate 10 error per 107 bits read
Load / Unload 600,000 times

Availability 24 hours/day, 7 days/week

[1] Read and write speed may vary depending on the host device, read and write conditions, and file size.

[2] 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.

] "2.5-inch" and "3.5-inch" mean the form factor of HDDs or SSDs. They do not indicate drive's physical size.

] Sanitize Instant Erase. SIE is a function to invalidate the data recorded on the magnetic disks at a blink.

[5] A kibibyte (KiB) means 2%°, or 1,024 bytes, a mebibyte (MiB) means 22°, or 1,048,576 bytes, and a gibibyte (GiB) means 2°°, or 1,073,741,824 bytes.

] Input voltages are specified at the HDD connector side, during HDD ready state.

1 Make sure the value is not less than -0.3V DC (less than -0.6V, 0.1ms) when turning on or off the power.

] Power supply at nominal voltage +1%. 25°C ambient. Refer to Subsection 2.5 "Power conditions” of the SAS INTERFACE SPECIFICATION for details of idle and

ready states. "Ready state" corresponds to 2.5.2 "Active state" of the SAS INTERFACE SPECIFICATION.

[9] Vibration applied to the HDD is measured at near the mounting screw hole on the frame as much as possible.

[10] At random seek write/read and default on retry setting with log sweep vibration.

[11] At power-off state after installation

[12]MTTF (Mean Time to Failure) is not a guarantee or estimate of product life; it is a statistical value related to mean failure rates for a large number of products which
may not accurately reflect actual operation. Actual operating life of the product may be different from the MTTF.
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> MODEL NUMBERS

Optional Security

Model Numbers Interface Formatted Capacity Sector Format Function
AL14SXBO0OEA SAS-3.0 900 GB 4Kn

AL14SXB90EE SAS-3.0 900 GB 512e

AL14SXB90EN SAS-3.0 900 GB 512n

AL14SXB60EA SAS-3.0 600 GB 4Kn

AL14SXB60EE SAS-3.0 600 GB 512e

AL14SXB60EN SAS-3.0 600 GB 512n

AL14SXB30EA SAS-3.0 300 GB 4Kn

AL14SXB30EE SAS-3.0 300 GB 512e

AL14SXB30EN SAS-3.0 300 GB 512n

AL14SXB90OEAY SAS-3.0 900 GB 4Kn SIE
AL14SXBO9OENY SAS-3.0 900 GB 512n SIE
AL14SXB60EAY SAS-3.0 600 GB 4Kn SIE
AL14SXBG60OENY SAS-3.0 600 GB 512n SIE
AL14SXB30EAY SAS-3.0 300 GB 4Kn SIE
AL14SXB30ENY SAS-3.0 300 GB 512n SIE
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> MARKING

1) WEEE

Following informationis only for EU-member states:

The use of the symbol indicates that this product may not be
treated as household waste. By ensuring this product is
disposed of correctly. you will help prevent potential negative
consequences for the environment and human health, which
could otherwise be caused by inappropriate waste handling of this product. For more
detailed information about recycling of this product, please contact your local city office,
your household waste disposal service or the shop where you purchased the product.

B

2) Names and Contents of Hazardous Substances or Elements in Products
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> SAFETY / EMI STANDARDS

Title Description Region
UL
(Underwriters Laboratories) UL 60950-1 USA
. CSA . CAN/CSA-C22.2 No.60950-1 Canada
(Canadian Standard Association)
. O . EN 60950-1 Germany
(Technischer Uberwachungs Verein)
BSMI CNS 13438 Taiwan
(Bureau of Standards, Metrology and Inspection) (CISPR Pub. 22 Class B):D33003
o . MSIP . KN32, KN35 Korea
(Ministry of Science, ICT & Future Planning) (CISPR Pub. 32 Class B) (Note 1)
ACMA .
(Australian Communica(t:ions and Media Authority) ASINZS CISPR32 Australia

(Note 1) Marks of KC

Made in Japan

. 71719 @3 (m@nd) : AL14SXBIOEA

AFAT MSIP-REM-TSD-AL14SXBIOEA
1Zte &9 AF : TOSHIBA CORPORATION
Az:PEd 2016-06

AlzAL f AZF7}: TOSHIBA CORPORATION /21

AW N -

Made in Philippines

AN | AN

71714 ¥ (RYEH) : AL1I4SXBIOEA

AFHE MSIP-REM-TSD-AL14SXBIOEA
AFurE A2 4F : TOSHIBA CORPORATION
A=HEA 2016-06

A=A/ AIZFIL: TOSHIBA CORPORATION £ 2T

ok N e

B 717
(714§ TEFA7|AA)

o] 7171& 71H4(BF) AARHGI|7IZ2A F
2 1A AHEEe S 5FHeE &9, EE
A go| A AHEE 5 AFHH.
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>

MECHANICAL SPECIFICATIONS
Item AL14SXB90 A/E/N , AL14SXB60 A/E/N , AL14SXB30 A/E/N
Width 70.10 mm Max
Height 15.00 mm Max
Length 100.45 mm Max
Weight 230 g Max
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(Reference)
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> INTERFACE CONNECTOR

Secondary port side

Inside of connector

(perspective view)
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> INTERFACE CONNECTOR (SAS plug) SIGNAL ALLOCATION: CN1

S1 GND GND for SAS Primary Port
S2 RP+ SAS Primary Port Receive (positive) signal
S3 RP- SAS Primary Port Receive (negative) signal
S4 GND GND for SAS Primary Port
S5 TP- SAS Primary Port Transmit (negative) signal
S6 TP+ SAS Primary Port Transmit (positive) signal
S7 GND GND for SAS Primary Port
Signal Segment
S8 GND GND for SAS Secondary Port
S9 RS+ SAS Secondary Port Receive (positive) signal
S10 RS- SAS Secondary Port Receive (negative) signal
Si1 GND GND for SAS Secondary Port
S12 TS- SAS Secondary Port Transmit (negative) signal
S13 TS+ SAS Secondary Port Transmit (positive) signal
S14 GND GND for SAS Secondary Port
P10l Reserved Do not supply 3.3V power if POWER DISABLE
P23l Reserved Function is used.
p3i4l [:CS)XVBELRI)E Power Disable Control input signal
P4 GND GROUND
P5 GND GROUND
P6 GND GROUND
P7 +5V-Charge Pre-charge pin for +5V
PO S P8 +5V +5V power supply input
P9 +5V +5V power supply input
P10 GND GROUND
P11 READY LED READY LED output
P12 GND GROUND
P13 +12V-Charge Pre-charge pin for +12V
P14 +12V +12V power supply input
P15 +12V +12V power supply input

[13] Do not supply 3.3V power if POWER DISABLE feature is used.
[14] The terminal P3 is used as POWER DISABLE control signal in SAS-3. This terminal connects with the GROUND or is an OPENED thing on the host side when the
POWER DISABLE function is not used.
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> COMMAND TABLE (Part 1)

Op-Code Command Name

00h TEST UNIT READY

12h INQUIRY

25h READ CAPACITY (10)
9Eh/10h READ CAPACITY (16)

15h MODE SELECT (6)

55h MODE SELECT (10)

1Ah MODE SENSE (6)

5Ah MODE SENSE (10)

01h REZERO UNIT

1Bh START/STOP UNIT

16h RESERVE (6)

56h RESERVE (10)

17h RELEASE (6)

57h RELEASE (10)

03h REQUEST SENSE

4Ch LOG SELECT

4Dh LOG SENSE

5Eh PERSISTENT RESERVE IN

5Fh PERSISTENT RESERVE OUT

AOh REPORT LUNS
A3h/05h REPORT IDENTIFYING INFORMATION
A4h/06h SET IDENTIFYING INFORMATION
A3h/0Ch REPORT SUPPORTED OPERATION CODES
A3h/0Dh REPORT SUPPORTED TASK MANAGEMENT FUNCTIONS
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> COMMAND TABLE (Part 2)

Op-Code Command Name

08h READ (6)
28h READ (10)
A8h READ (12)
88h READ (16)
0Ah WRITE (6)
2Ah WRITE (10)
AAh WRITE (12)
8Ah WRITE (16)
2Eh WRITE AND VERIFY (10)
AEh WRITE AND VERIFY (12)
8Eh WRITE AND VERIFY (16)
2Fh VERIFY (10)
AFh VERIFY (12)
8Fh VERIFY (16)
0Bh SEEK (6)
2Bh SEEK (10)
35h SYNCHRONIZE CACHE (10)
91h SYNCHRONIZE CACHE (16)
04h FORMAT UNIT
07h REASSIGN BLOCKS
37h READ DEFECT DATA (10)
B7h READ DEFECT DATA (12)
1Dh SEND DIAGNOSTIC
1Ch RECEIVE DIAGNOSTIC RESULTS
3Bh WRITE BUFFER
3Ch READ BUFFER
3Eh READ LONG (10)
9Eh/11h READ LONG (16)
3Fh WRITE LONG (10)
9Fh/11h WRITE LONG (16)
41h WRITE SAME (10)
93h WRITE SAME (16)
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> RESTRICTIONS ON PRODUCT USE

e 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.

e 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.

e 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 creating and producing designs and using, 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 (b) the instructions for the application that 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.

o 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 the Product for Unintended Use, TOSHIBA assumes no liability for the Product.
Please contact your TOSHIBA sales representative, before you create designs including the Product for Unintended Use.

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

o 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.

e 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.

e 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 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.

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

o 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.
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