TOSHIBA

Leading Innovation >>>

E17IRHEHMT7—FTIF v E15AMAA AT LERAEHRES

SSD7—F TV FrEREK

20104 1A 28H

2wt ®RZ IO 57441
XEVEFRER SSDhis ;T ER
&%

TE =7

Copyright 2009, Toshiba Corporation. NSKTCM-125, Dec. ‘09

NNNNNNNNNN



.?‘ INVENTOR OF
" FLASH MEMORY

Ccontents

0 NAND and SSD Market Over View

© ~Reliability of SSD
e Technologies for SSD

° Future of SSD

TOSHIBA 2

Leading Innovation >>>



.?‘ INVENTOR OF
" FLASH MEMORY

Q NAND and SSD Market Overview

TOSHIBA 3
Leading Innovation >>>



World Wide NAND Flash Market
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i «— 2008.04 : Before Lehman Shock

{ <— 2009.01 : Right after Lehman Shock

NAND Market

+15% CAGR can be expected for 2009 - 2013.
Unlike other semiconductor devices,

#-. NAND can anticipate quick recovery.

Toshiba expects that NAND market will expand
beyond the pre-crisis estimate.

SSD Forecast

Source : WSTS + Gartner+ IDC2009
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What type of error is recoverable?
Possible NAND failure modes
. Random Bit Single Page Multiple Page Single Block L Single Chip
No Failure Error Error Error Error District Error Error
€® Random Bit Error ® Single Page Error
DistrictO Districtl DistrictO Districtl
/&%Err One|Page Error
( \
X X *
Peripheral Circuit Peripheral Circuit
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What type of error is recoverable?
Possible NAND failure modes
. Random Bit Single Page Multiple Page Single Block . Single Chip
No Failure Error Error Error Error District Eror Error
® Multiple Page Error ® Single Block Error
DistrictO Districtl DistrictO Districtl
Multiple |Pages Error BlogK Error
/ *Adjacent Pages
Peripheral Circuit Peripheral Circuit
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9. RELIABILITY

A failure is defined as an inability of the drive to perform its specified function described in the
requirements of this document when being operated under the normal conditions or conditions specified
in this document. However, damages caused by operation mistake, mishandling, accidents, system
errors and other damages that can be induced by the customers are not defined as failure

9.1 Error Rate

9.1.1 Non- Recoverable Error Rate

I 1 error per 1(]1‘1 bits read

The defective sectors allocated to the spare locations in the factory are not counted in the error rate

9.2 Mean Time to Failure (MTTF)
| 1,000,000 hours |

A failure means that the drive can not execute the function defined in this document under the nominal
temperature, humidity and the other conditions specified in this document. Damages caused by
operation mistake, mishandling, system failure and other damages occurred under the conditions which
are not described in this document are not considered as the failure

- Power on hours (note1) : 8760 hours/year
- Operating time (note2) : Active R/'W Duty 20% of power on hour
- Environment 1 0-60°C (Te)

- Do not apply electrical static discharge, vibration and shock to the drive

- Do not press top and bottom PCBA surface of the drive.

- All others condition should be within specification show in section 6/7/8/9.
(note 1) Power on hour includes sleep and standby mode.

(note 2) Operating: writing (20GB/Day) and reading

Applicable warranty and warranty period should be covered by the purchase agreement.

9.3 Product Life
Approximately 5 years or 20,000 power on hours whichever comes earlier under the following conditions

- Power on hours (note 1): 8760 hours/year
- Operating time (note 2) : Active R/W Duty 20% of power on hour
- Environment - Normal (40°C max.)

- Do not apply electrical static discharge, vibration and shock to the drive

- Do not press top and bottom PCBA surface of the drive.

- All others condition should be within specification show in section 6/7/8/9.
(note 1) Power on hour includes sleep and standby mode.

(note 2) Operating: writing (20GB/Day) and reading

Applicable warranty and warranty period should be covered by the purchase agreement.
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9. RELIABILITY

A failure is defined as an inability of the drive to perform its specified function described in the
requirements of this document when being operated under the normal conditions or conditions specified
in this document. However, damages caused by operation mistake, mishandling, accidents, system
errors and other damages that can be induced by the customers are not defined as failure

9.1 Error Rate

9.1.1 Non- Recoverable Error Rate

I 1 error per 1(]1‘1 bits read

The defective sectors allocated to the spare locations in the factory are not counted in the error rate

9.2 Mean Time to Failure (MTTF)
| 1,000,000 hours |

A failure means that the drive can not execute the function defined in this document under the nominal
temperature, humidity and the other conditions specified in this document. Damages caused by
operation mistake, mishandling, system failure and other damages occurred under the conditions which
are not described in this document are not considered as the failure

- Power on hours (note1) : 8760 hours/year
- Operating time (note2) : Active R/'W Duty 20% of power on hour
- Environment 1 0-60°C (Te)

- Do not apply electrical static discharge, vibration and shock to the drive

- Do not press top and bottom PCBA surface of the drive.

- All others condition should be within specification show in section 6/7/8/9.
(note 1) Power on hour includes sleep and standby mode.

(note 2) Operating: writing (20GB/Day) and reading

Applicable warranty and warranty period should be covered by the purchase agreement.

9.3 Product Life
Approximately 5 years or 20,000 power on hours whichever comes earlier under the following conditions

- Power on hours (note 1): 8760 hours/year
- Operating time (note 2) : Active R/W Duty 20% of power on hour
- Environment - Normal (40°C max.)

- Do not apply electrical static discharge, vibration and shock to the drive

- Do not press top and bottom PCBA surface of the drive.

- All others condition should be within specification show in section 6/7/8/9.
(note 1) Power on hour includes sleep and standby mode.

(note 2) Operating: writing (20GB/Day) and reading

Applicable warranty and warranty period should be covered by the purchase agreement.
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