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Storage Products > >

SEMICONDUCTOR & STORAGE PRODUCTS

Toshiba Storage Products Underpin the Information Society
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Invention
» NAND Flash Invention In 1984, Toshiba invented a new type of semiconductor memory called flash memory. In 1987,
. Toshiba developed NAND flash memory, which became an internationally standardized
INVENTOR OF ; ; i ;
'3 memory device. After t_hat, Toshiba has been striving to be a world leader in NAND flash
\ FLASH MEMORY technology and production.
Award
» GOOD FACTORY AWARD The Good Factory Awards were founded in 2011 by the Japan Management Association
(JMA) to commend excellent Japanese factories in Asia for achieving excellent results in
g.,”% AOOD TACTARY AATADTy  terms of kaizen (continuous improvement) and kakushin (innovation). Toshiba Information
““J/,/,W? Equipment (Philippines), Inc., which manufactures hard disk drives (HDDs) and solid state
drives (SSDs), won the Factory Management Award in October 2011 for "a generally high
level of factory operation and good overall balance."

» Grand Prize for Excellence This cqmmendation program public_ly recognizes entgrprises, f_actories and offices_in Japan's
in Energy Efficiency industrial, business and transportation sectors for their efforts in energy conservation as well
and Conservation as business organizations that have developed products with excellent energy efficiency. Its
Bl oo i, (B ATEE) objectives are to raise energy conservation awareness, promote energy conservation
T g Energy products, cultivate industrial fields involved in energy conservation and help create a society
(Product Category & Business Model Q where energy conservation is the norm. In 2011, Toshiba's enterprise SSDs, MK4001GRZB,
CategF’W) Eﬁﬁj MK2001GRZB and MK1001GRZB, were awarded the Director-General's Prize of the
SiEIED SRR M ERNER, measdan  Agency for Natural Resources and Energy in the Product Category & Business Model
MK2001GRZB, MK1001GRZB Q‘ category

Environment

» Halogen-Free

» RoHS

Restriction of the use of certain
Hazardous Substances
(2011/65/EU)

The built-in type solid state drive (SSD) and hard disk drive (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 Semiconductor &
Storage Products Company, and details in each product series, please contact your
TOSHIBA sales representative in the last page of this catalog.

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.
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Client SSDs and HDDs Overview and Structure >>

> SS D Solid State Drive @

Client SSD

Connector (Interface)
Has an HDD-compatible SATA
interface and an mSATA interface
suitable for small-form-factor
appliances.

Controller

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

NAND Flash Memory
Data is stored in a NAND flash
memory array, which features
Toshiba's MLC NAND technology
to achieve low costs and

high storage capacities.

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)
silent operation. Additionally, SSDs feature low power consumption
in standby mode.

*1 Toshiba collectively refers to products that can store data such as SSDs
and HDDs as "storage products”.
*2 NAND flash memory is a nonvolatile semiconductor memory.

SSD and HDD Characteristics >>

> H D D Hard Disk Drive A’: 1
_m_‘l

Connector (Interface)
Has the most commonly used
SATA port for system interfacing.

Spindle Motor
Akey part for rotating @ medium at
high rpm. The platters are spun at
speeds varying from 5,400 rpm in
HDDs for PC applications to
15,000 rpm in enterprise HDDs.

Medium
A storage medium that holds data.
2.5-inch HDDs can hold up to

500 GB of data per platter.

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

An HDD is a storage product that magnetically stores data in a
disk recording medium. Data is written to and read from a platter,
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, HDDs provide
higher cost performance (lower price per gigabyte) than SSDs.

(Tested by Toshiba)

SSD (THNSNF128GBSS)

HDD mao1ABD100)

(Op.):5°C to 55°C
(Non-Op.): —40°C to 65°C

(Op.): 9.8 m/s? {1.0 G}
(Non-Op.): 49 m/s? {5.0 G}

(Op.):0°Cto 70°C
Case Temperature . (Non-Op.): —40°C to 85°C
S . (Op.): 196 m/s? {20 G}
Vibration \ (Non-Op.): 196 m/s? {20 G}
(Op.): 14,700 m/s? {1,500 G}
SRS \ (Non-Op.): 14,700 m/s? {1,500 G}

(Op.): 1,960 m/s? {200 G}
(Non-Op.): 8,820 m/s? {900 G}

Acoustic Noise None

23dB

Data Transfer Rate (Sequential)

OS Boot Time

Bit Price (Price Per Gigabyte)

-

SSDs The bit price of

"""""""""" deliver shorter RIS
boot time. less than 1/10th

______ that of SSDs.
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Client SSDs and HDDs >>

Client storage products
suitable for everyday digital devices

Various electronic products such as high-end PCs, desktop PCs,
televisions and video recorders are equipped with storage devices.
However, different products have different requirements for data storage.
To meet diverse customer needs, Toshiba offers a wide range of

client storage products suitable for various applications.

=i

C|ient SS Ds » Combines multi-level-cell (MLC) NAND flash technology with a high-performance flash controller to improve storage capacity and performance.

HG5d Series » Offers sufficient reliability for general and high-end PC applications.

» Low power consumption of less than 0.1 W at MobileMark® 2007 workload.
MobileMark® is a registered trademark of the Business Applications Performance Corporation in the United States.

Data Transfer Rate Case
NAND (MB/s{MiB/s}Max)*® Shock (Op.) T Dimensions Weight Supply
Model Capacity*| 'fype | Interface 0.5 ms half s/w. (Opg' Height / Width / Length @ T)?p) Voltage
Seq.Read | Seq.Write (m/s™HG} C) () V)
THNSNH512GBST 512 GB 9.5/69.85/100.0
2.5-inch 482{460} 55
64mm), | THNSNH256GBST 256 GB
e MLC | SATA e e 070 \ 5
9.5mmH | THNSNH128GBST | 128 GB {510 | 4711450 {420
Case™® 51
THNSNHO60GBST 60 GB 450{430} A
THNSNH512GCST 512 GB 7.0/69.85/100.0
2.5-inch 482{460} 53
64mm), | THNSNH256GCST 256 GB
il MLC | SATA e e 070 \ 5
7.0mmH | THNSNH128GCST | 128 GB 10} | 471(450) =N
Case*® 49
THNSNHO060GCST 60 GB 450{430} A
THNSNH256GMCT | 256 GB 3.95/30.0/50.95 7.8
- 471{450}
mSATA mini 534 14,700
Modues | THNSNH128GMCT | 128GB | MLC Shn 810} 1.500) 0-80 s 33
THNSNHO60GMCT 60 GB 450{430}

Hybrid Drives >>

Hybrid drives combine an HDD and NAND flash memory to provide the HDD advantages of high capacity and low cost and the SSD
advantage of fast access speed. Toshiba’s hybrid drives integrate its advanced and well-proven technologies that Toshiba, the inventor
of flash memory, has accumulated through years of development of NAND flash memory, SSDs and HDDs. Toshiba’s hybrid drives can
be installed in electronic devices as a single entity without requiring any special BIOS settings or driver software.

(Image of Hybrid Drive)

. Power Con ption ) ; .
Rotation Shock (Op.)/ . Acoustic Dimensions . Supply
Model Capacity* "_‘rANeD Speed | Interface | O POWer | peaq wiie | 2 ms half siw B‘zm)s*'je Noise / Idle Tem(E’-C()OP-) Height/ Width / Length (Wﬂ%:t) Voltage
YPe | (rpm) W WTyp) | (m/s{G} (dB Ave.) (mm) g v)
(WTyp.)
MQO1ABD100H 1TB SLC 3.920
.| 5400 | SATA 0.75 3.30/3.00 / 32 23 5-55 9.5/69.85/100.0 | 117 5
MQO1ABDO75H | 750 GB | 8 GiB {400}

“2.5-inch” and “3.5-inch” mean the form factors of HDDs or SSDs. They do not indicate drive’s physical size.
*3: The 2.5-inch case has the same form factor as 2.5-inch HDD.
*4: 1 MB (megabytes) = 1,000,000 bytes, 1 GB (gigabytes) = 1,000,000,000 bytes, 1 TB (terabytes) = 1,000,000,000,000 bytes
*5: KiB (kebibytes) = 1,024 (2'° bytes), MiB (mebibytes) = 1,048,576 (2%°) bytes, GiB (gibibytes) = 1,073,741,824 (2%°) bytes
*6: Ultrabook™ is a trademark of Intel Corporation in the United States and other countries.
*7: TCG is the Trusted Computing Group.
*8: A technology that utilizes the encryption feature by securely invalidating data when accessed from any unauthorized system.
*9: Does not support high availability operation required for mission-critical systems.
*10: Temperature range for 24x7 operation: —15 to +70°C (HDD case). Does not support high-availability operation required for business-critical systems.
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2.5-inch {64mm} » Available in a wide range of capacities.
- H P Suitable for notebook and mobile PCs.
5,400-rpm Series
> Also suitable for applications that require high-capacity storage such as TVs and HDD recorders.
Power Consumption
Rotation Shock (Op.)/ " Acoustic Dimensions Wi . Supply
Model Capacity*| Speed | Interface | LOW Power |p 1/ \yrita| 2 ms half s/w. BLE:\f/ﬁg)S,Lze Noise / Idle Tem(e.o()o P Height / Width / Length technlgligy O;;:;on (\g i/'g;(t) Voltage
(rpm) (V\}qll'ep) WTyp) (m/s?){G} (dB Ave.) (mm) V)
Yp-
MQO01ABD100 1TB % -
MQO01ABDO075 750 GB
MQO1ABD050 | 500 GB | 5,400 | SATA | 055 | 15 ?;1%%(}’ 8 5-55 | 9.5/69.85/100.0 5
MQO01ABD032 320 GB 17 107
MQO01ABD025 250 GB
=i » Thin-form-factor series.
.o-InC mm
5 400_rpm 7-mmH Series » Suitable for mobile applications such as Ultrabooks™*¢ and notebook PCs.
’ ’
MQO1ABF050 500 GB
MQO1ABF032 | 320 GB | 5400 | SATA | 055 15 ?i%%(}) 8 19 555 | 7.0/69.85/100.0 92 | 5
MQO1ABF025 250 GB
25-| nch {64mm} » Suitable for PCs, multifunction printers (MFPs) and security-sensitive appliances.
7,200-rpm Wi pe Tech nOlOgy Series » Self-encrypting drives without wipe technology are also available (Compliant with TCG*” Opal V1.0).
MK6461GSYG 640 GB 6 115
MK5061GSYG 500 GB
MK3261GSYG | 320 GB | 7,200 | SATA | 0.8 2.1 ?312855}3 16 555 | 9.5/69.85100.0 | @ 5
MK2561GSYG 250 GB 23 98
MK1661GSYG 160 GB
2.5-inch {64mm} » Rotational vibration compensation and 24x7 operation.
Va|ue_Added Series P Suitable for industrial applications and blade server systems.
MK5061GSYB 500 GB 26
MK2561GSYB | 250 GB 3,185
7,200 | SATA 0.8 2.1 , 16 5-55 9.5/69.85/100.0 @10 115 )
MK1661GSYB | 160 GB {325} 23
MK8061GSYB 80 GB
MKBO0S0GACY | B0GB |\ oy | PATA 0.8 20 2,940 8 22 2070 1 g 6/69.85/100.0 o | o8 5
MK1060GSCX | 100GB | SATA ’ ' {300} -30-85 o i
3.5-inch {89mm} » High capacity and high performance.
Series » Suitable for desktop PCs and PC servers.
P Also usable for digital home appliances.
DT01ACA300 3TB
5.2 6.4 64 27 680
DT01ACA200 2TB 686 5]
DTO1ACA100 1B 7,200 | SATA (70} 0-60 26.1/101.6/147 12
3.7 6.4 32 25 450
DTO01ACA050 500 GB
DTO1ABA300V 3TB | 5,940 4.2 5.4 24 50
DT01ABA200V 2TB 3:3 4.7 686 22 5
DTOTABAT00Y 178 | 5.700 SATA 70} 32 0-60 26.1/101.6/147 12
3.0 5.7 19 450
DTO1ABAO50V 500 GB
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Enterprise SSDs and HDDs >>

Enterprise SSDs and HDDs
ideal for server and storage system applications

2 3E]
e
As industry gravitates toward cloud computing and big data, it is important to select -
. : f f : Enterprise SSDs: MK4001GRZB,
apprpprlate storage proc.iucts capgble of hand.!lng the explosive growth in data transactions. i N (e
Toshiba offers an extensive portfolio of enterprise storage products to meet the performance and reliability needs.

Features of High-Performance Enterprise HDDs Features of High-Capacity Enterprise HDDs

» Offers high data transfer rates for high-end and mid-range servers. » Toshiba offers high-capacity HDDs with capacities up to 4 TB, which are
» Provides excellent data transfer and random read/write performance at suitable for storage system and data center applications.

15k and 10k rpm. » Supports a highly reliable and highly extensible 6-Gbps Serial Attached
» The high-performance 2.5-inch HDDs are physically smaller and consume SCSI (SAS) interface (MGO3SCA300/200/100).

less power than 3.5-inch HDDs. The 2.5-inch HDDs help reduce the » Supports Serial ATA (SATA) 6 Gbps and thus helps reduce system costs

overall size and power consumption of the systems in which they are (MGO3ACA400/300/200/100).

used.

» Provides rotational vibration compensation to maintain performance in
» The AL13SEL Series has a 2.5-inch high-speed drive in a 3.5-inch bracket. the presence of vibrations from a cooling fan or an adjacent HDD.
It excels typical 3.5-inch high-speed drives in terms of energy efficiency.

Rotation DagaF){(ate ConF;?Jvrvneprtion S:‘\e’ﬁ%?fe Average | Buffer | Acoustic 1%?:: Encrypt Dimensions Weight Supply
Model |Capacity ?f’:nff Interface | (<. stained) | (Low Power/idie) |(Read/Write) "“E:ﬁ;‘)"y (nﬁilé?*s N("d';“‘T; ;d)'e (Op.) |(Optionay|"teiaht/ "("r':r;“)/ Length) (& Max) V°('{7)99
(MB/s) (W Typ.) (ms) g ('C)
2.5-inch {64mm},
15,000r0m | MK3001GRRB 300 GB 4.0 15.00
15,000 B%Abis 211 2.7/30 | 200 | 32 33 555 | @ 69.85 225 152
MK1401GRRB |147 GB 3.8 [UCES
2.5-inch {64mm}, | AL13SEB900 |900 GB 3.9
10,500rpm 15.00
AL13SEB600 |600 GB 3.4 ! 5
10,500 B%Abs 195 37/41 | 286 | 64 30 555 | @ 69.85 240 | 1,
AL13SEB450 [450 GB 2 3.4 100.45
AL13SEB300 |300 GB 3.0
3.5-inch {89mm},
o Goaomm:| AL13SEL900 900 GB 3.9
AL13SEL600 |600 GB SAS 3.4 26.1 5
10,500 195 3.7/41 | 286 | 64 31 5-55 101.6 500
AL13SEL450 |450 GB 6 Gbps 34 147.0 2
AL13SEL300 |300 GB 3.0
MGO3SCA400 | 4TB 165
; MGO3SCA300 | 3TB 26.1 5
EoinchiiSony 7,200 | SAS 6.0 8595 | 417 | 64 31 555 | @* 101.6 720
7.200rem | MGO3SCA200 | 2TB |~ |6Gbps| 155 147.0 '
MGO3SCA100 | 1TB
MGO3ACA400 | 4TB 165
MGO3ACA300 | 3TB SATA 26.1 5
7,200 | o 6.0 85/95 | 417 | 64 31 555 | @ 101.6 720 | 1,
MGO3ACA200 | 2TB p: 155 147.0
MGO3ACA100 | 1TB

* Scheduled to be available in March 2013

> Self Encrypting Drives (SEDs) for Enterprise Applications

Toshiba offers various SSDs and HDDs for enterprise use with self-encrypting capabilities.

Called SEDs, these drives support 256-bit AES to safeguard sensitive data against incidents of negligence such as loss or theft of equipment or inappropriate disposal.
Additionally, SEDs provide Cryptographic Erase, a feature that allows you to instantly make data unreadable by wiping the encryption key when a storage medium is reused or
disposed of. It also saves time and costs required for data erasure processes.



Features of Enterprise SSDs

» SSDs provide faster random access performance than HDDs. Therefore,
when used as cache and storage, SSDs help improve the overall
performance of servers and storage systems. SSDs are also a suitable
solution to improve the performance of industrial equipment.

» Uses NAND flash memory specifically designed for enterprise applications
to provide enhanced reliability.

» Supports the Power Loss Protection feature to safeguard data against
temporary power interruption.

» Offers excellent Power Consumption Efficiency*** (IOPS/W), reducing

- PRODUCT CATALOG

SSD/HDD Characteristics

High-end servers

Ultra-high ’/ High-end storage systems
performance, )

Mid-range servers
Storage systems

High
performance,

High
capacity

I0PS/$ (Performance Per Dollar)

the total cost of ownership (TCO) for an overall system. L e e
GB/$ (Capacity Per Dollar)
I0PS**2 (sustained) | Average . i 1
Data Transfer Rate } g
| nAND Sector LT Read / Write Power | Fower | Ambient Enorypt. | . Dimensions Weight Supply
Model Capacity™| "1 (Interface Size | (sustained)(MB/s) | (4 kB Random)*s G Loss | Temp. (Optional) Height / Width / Length (o Max) Voltage
(bY1eS) [ gor Read [SeqWitte| Read | Wite | (WTyp) | oecton (©) (i V)
MK4001GRZB | 400 GB 512
SAS 15.00 S
MK2001GRZB | 200 GB | SLC 6 Gb, 520 500 250 90,000 | 16,000 6.5 [ ) 0-55 . 160 12
Enterprise SSDs 3 528 69.85
MK1001GRZB | 100 GB 100.45
PX02SMB160 | 1.6 TB 512 9.0 170
PX02SMF080 | 800 GB SAS | 520
eMLC |6Gbps/| 928 | 900 | 400 [120,000| 25,000 ® 05| e 7.00 °
PX02SMF040 | 400 GB 12 Gbps j?gg 8.5 69.85 70 | 12
PX02SMF020 | 200 GB 4224 EDLE

Benefits of a Tiered Storage System >>

Tiered storage combines high-speed enterprise SSDs and low-cost, high-capacity HDDs, as opposed to conventional storage that
consists of only enterprise HDDs. Compared to the conventional storage system, a tiered storage system improves access
performance by approx. 7.5 times, eliminating 1/O bottlenecks. Compared with the conventional storage system, the tiered storage
system cuts the number of drives by approx. two-thirds and cuts power consumption by approx. 55%. The tiered storage system
greatly reduces the total cost of ownership (TCO) and contributes to a reduction in environmental impact. (Estimates by Toshiba)

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

According to an access model of a typical
enterprise storage system, 80% of all accesses
are made to 20% of data. By storing the 20%

» Storage Organization

>> Benefits of a Tiered Storage System Using eSSDS (Example Estimated for a 300-TB Storage System)

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

» Storage Organization

most frequently accessed data in eSSDs with

fast access times and high-speed HDDs, you Drive Capacity [#Units|Capacity Ratio| Drive Capacity |#Units|Capacity Ratio
can dramatically reduce the overall drive count eSSD 1.6TB | 10 5% 10HkDer

gnoipcyeconsigpioniwliclipcieas nojaaa 10 krpm HDD |900 GB| 50 | 15% 10 krpm HDD 900 GB| 334 | 100%
hi hput.

throughput 7,200 rpm HDD| 4 TB 60 80%

Approx.

Non-Tiered
Tiered

Power-Savings

Access Speed

Non-Tiered
Tiered

7.5x

°
@
@
Q

n
1)
1]
Q
Q
o

<

Drive Count

Power Consumption [W]

Total System IOPS**2 [kIOPS]

Non-Tiered
Tiered

Power Consumption Efficiency ropror
| H | H | \ 17)(

Non-Tiered
Tiered

Storage Capacity

*11: Power Consumption Efficiency (IOPS/W): IOPS per watt consumed
*12: IOPS: Input/Output Per Second (or the number of I/O operations per second)

Drive Count [units]

7

Power Consumption Efficiency*'' [IOPS/W]

M essD M 10 krpm HDD [ 7,200 rpm HDD



OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of February 12, 2013)

@ SSD/HDD

Toshiba America
Electronic Components, Inc.

.

Tel: (949)623-2900

Austin
Tel: (512)342-9041

.

.

Tel: (847)484-2400

Duluth/Atlanta
Tel: (770)931-3363

El Paso
Tel: (915)771-8156

Houston
Tel: (281)655-2100

Marlborough
Tel: (508)481-0034

Parsippany
Tel: (973)541-4715

San Jose
Tel: (408)324-5800

Wixom (Detroit)

.

.

.

.

.

.

.

Irvine, Headquarters

Fax: (949)474-1330

Fax: (512)342-9414

Buffalo Grove (Chicago)

Fax: (847)541-7287

Fax: (770)931-7602

Fax: (281)655-2120

Fax: (508)481-8828

Fax: (973)541-4716

Fax: (408)324-5900

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)501-1634 Fax: (02)501-1638

Toshiba Electronics Trading (Malaysia)Sdn. Bhd.

« Kuala Lumpur Head Office

Toshiba Electronics (Shanghai) 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)2399-6897

Dalian Branch
Tel: (0411)8368-6882

Chongging Office
Tel: 023-62946355

Xiamen Branch
Tel: (0592)226-1398

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)2399-5573
Fax: (0411)8369-0822
Fax: 023-62946356

Fax: (0592)226-1399

BCE0106C

Tel: (248)347-2607 Fax: (248)347-2602
Toshiba Electronics do Brasil Ltda.
Tel: (011)2936-6681 Fax: (011)2936-6675
Toshiba India Private Ltd.

« New Deli Office
Tel: (0124)499-6600 Fax: (0124)499-6611

+ Bangalore Office
Tel: (080)251-90800 Fax: (080)490-91945

Tel: (03)5631-6311 Fax: (03)5631-6307

+ Penang Office
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 Digital Media Network
Taiwan Corporation
Tel: (02)2513-5999 Fax: (02)2513-5977

P 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.

aaH/ass s3donpoud abelols

» 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.
» 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.
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