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1. Product Overview

1.1 Introduction of Innodisk 1.8” SATA SSD 3SE

Innodisk 1.8” SATA SSD 3SE products provide high capacity flash memory Solid State Drive (SSD)
that electrically complies with the Serial ATA (SATA) standard. Innodisk 1.8” SATA SSD 3SE is a
SATA III 6.0Gb/s flash based disk, which delivers excellent performance and reliability. Especially,
Innodisk 1.8” SATA SSD 3SE is designed for industrial applications, and supports several SATA
features, including NCQ and S.M.A.R.T. Innodisk 1.8” SATA SSD are desighed to have good
performance with no latency. It will effectively reduce the boot up time of the operation system.

The power consumption is also much lower than a traditional hard disk drive (HDD).

1.2 Product View and Models
Innodisk 1.8” SATA SSD 3SE is available in follow capacities:

1.8” SATA SSD 3SE 8GB 1.8” SATA SSD 3SE 64GB
1.8” SATA SSD 3SE 16GB 1.8” SATA SSD 3SE 128GB
1.8” SATA SSD 3SE 32GB 1.8” SATA SSD 3SE 256GB

Figure 1: Innodisk 1.8"” SATA SSD 3SE

1.3 SATA Interface

Innodisk 1.8"” SATA SSD 3SE supports SATA III interface, and is backward compatible with SATA
I and SATA II. The SATA III interface can also work with Serial Attached SCSI (SAS) host system,
which are located on server motherboards. Innodisk 1.8” SATA SSD 3SE is compliant with Serial
ATA Gen 1, Gen 2 and Gen 3 specification (Gen 3 supports 1.5Gbps /3.0Gbps/6.0Gbps data rate).

The SATA connector uses a 7-pin signal segment and a 9-pin power segment.

7 Rev. 1.1 TPS, Jan. 2015



1.4 1.8-inch Form Factor

The Industry-standard 1.8-inch form factor is designed with a metal case because the 1.8-inch is
a popular form factor in industrial applications. 1.8-inch is also same form factor for most laptop
hard disk drives. Innodisk 1.8” SATA SSD 3SE has a compact size measuring 54.0mm (W)

x78.5mm (L) x 5.00mm (H).

Rev. 1.1 TPS, Jan. 2015



2. Product Specifications

2.1 Capacity and Device Parameters
1.8” SATA SSD 3SE device parameters are shown in Table 1.

Table 1: Device parameters

1.8” SATA SSD 3SE

. . User
Capacity LBA Cylinders | Heads | Sectors Capacity(MB)
8GB 15649200 15255 16 63 7641
16GB 31277232 16383 16 63 15272
32GB 62533296 16383 16 63 30533
64GB 125045424 16383 16 63 61057
128GB 250069680 16383 16 63 122104
256GB 500118192 16383 16 63 244198
2.2 Performance
Burst Transfer Rate: 6.0Gbps
Table 2: Performance
Capacity 8GB 16GB 32GB 64GB 128GB 256GB
Sequential
420 MB/sec | 420 MB/sec | 480 MB/sec | 480 MB/sec | 490 MB/sec 490 MB/sec
Read (max.)
Sequential
120 MB/sec | 120 MB/sec | 260 MB/sec | 410 MB/sec | 430 MB/sec 430 MB/sec
Write (max.)

2.3 Electrical Specifications

2.3.1 Power Requirement

Note: Based on CrystalDiskMark 3.01 with file size 1000MB

Table 3: Innodisk 1.8” SATA SSD 3SE Power Requirement

Item

Symbol

Rating

Unit

Input Voltage

VIN

+5 DC +- 5%

vV

2.3.2 Power Consumption

Table 4: Power Consumption

Mode Power Consumption (mA)
Read 450 (max.)
Write 600 (max.)
Idle 190 (max.)

* Target: 1.8” SATA SSD 3SE 256GB

Rev. 1.1
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2.4 Environmental Specifications
2.4.1 Temperature Ranges

Table 5: Temperature ranges for 1.8” SATA SSD 3SE

Temperature Range

Standard Grade: 0°C to +70°C
Industrial Grade:-40°C to +85°C
Storage -55°C to +95°C

Operating

2.4.2 Humidity

Relative Humidity: 10-95%, non-condensing

2.4.3 Shock and Vibration

Table 6: Shock/Vibration Testing for 1.8” SATA SSD 3SE

Reliability Test Conditions Reference Standards
Vibration 7 Hz to 2K Hz, 20G, 3 axis IEC 68-2-6
Mechanical Shock | Duration: 0.5ms, 1500 G, 3 axis | IEC 68-2-27

2.4.4 Mean Time Between Failures (MTBF)

Table 7 summarizes the MTBF prediction results for various 1.8” SATA SSD 3SE configurations. The

analysis was performed using a RAM Commander" failure rate prediction.

Failure Rate: The total number of failures within an item population, divided by the total
number of life units expended by that population, during a particular measurement interval

under stated conditions.

Mean Time Between Failures (MTBF): A basic measure of reliability for repairable items:
The mean number of life units during which all parts of the item will perform within their

specified limits, during a particular measurement interval under stated conditions.

Table 7: 1.8” SATA SSD 3SE MTBF

Product Condition MTBF (Hours)
Innodisk 1.8” SATA SSD 3SE | Telcordia SR-332 GB, 25°C >3,000,000

10 Rev. 1.1 TPS, Jan. 2015



1.8 CE and FCC Compatibility
1.8” SATA SSD 3SE conforms to CE and FCC requirements.

1.8” SATA SSD 3SE

2.6 RoHS Compliance
1.8"” SATA SSD 3SE is fully compliant with the RoHS directive.

2.7 Reliability

Parameter Value
Read Cycles Unlimited Read Cycles
Wear-Leveling Algorithm | Supported
Bad Blocks Management | Supported
Error Correcting Code Supported

TBW (Unit:TB)

8GB

432 (Sequential Write)

16GB

864 (Sequential Write)

32GB

1728 (Sequential Write)

64GB

3456 (Sequential Write)

128GB

6912 (Sequential Write)

256GB

13824 (Sequential Write)

2.8 Transfer Mode

1.8” SATA SSD 3SE support following transfer mode:
Serial ATA III 6.0Gbps

Serial ATA II 3.0Gbps

Serial ATA I 1.5Gbps

2.9 Pin Assignment

Innodisk 1.8” SATA SSD 3SE uses the standard SATA pin-out. See Table 8 for 1.8” SATA SSD 3SE
pin assignment.
Table 8: InnoDisk 1.8” SATA SSD 3SE Pin Assignment

Name | Type Description
S1 GND NA
S2 A+
Differential Signal Pair A
S3 A-
sS4 GND NA
S5 B-
Differential Signal Pair B
S6 B+
S7 GND NA
Key and Spacing separate the signal and power segments

11 Rev. 1.1 TPS, Jan. 2015
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P1 V33 3.3V Power

P2 V33 3.3V Power, Pre-charge
P3 GND

P4 GND

P5 V5 5V Power, Pre-charge
P6 V5 5V Power

P7 R Reserved

Key Key Key

P8 Optional Vendor Specific

P9 Optional Vendor Specific

2.10 Mechanical Dimensions

54.040.20 x .
350 i

whd i

DATUM A OF
COMMECTOR .

1 o]
i loz0lx]r B

15

i

5.004
)=

A 04X

vl
=
H
=
iy - -
|  CENTER OF CENTER OF i GROUND AREA
= DATEM 3 DATUN ¥ qal / CENTER OF DATUM ¥
_1f | 0.30[7
| F V=
{ ‘
f f = - T \
| ' i | '
! |
! - I
[
£
| ol o ‘ e
= B @
1 Wl @© | w3
i I
| i : ,
\ i J \. i J,
I = :
[ — |
326 326

12 Rev. 1.1 TPS, Jan. 2015




innodisk | 18" SATA 5D 35

2.11 Assembly Weight

The Innodisk 1.8” SATA SSD 3SE with SLC flash ICs weighs approximately 40 grams for 8GB
capacities. The total weight of SSD will be less than 45 grams.

2.12 Seek Time

Innodisk 1.8” SATA SSD 3SE does not have magnetic rotating motor so there is no seek or

rotational latency for this drive.

2.13 Hot Plug

The SSD supports the hot plug function and can be removed or connected when the system is
powered on. The user has to avoid hot plugging the SSD when it is configured as the boot drive
with the operating system installed.

Surprise hot plug : The insertion of a SATA device into a backplane (combine signal and power)
that has power present. The device powers up and initiates an OOB
sequence.

Surprise hot removal: The removal of a SATA device from a powered backplane, without first being

disabled.

2.14 NAND Flash Memory
Innodisk 1.8” SATA SSD 3SE uses Single-Level Cell (SLC) NAND flash memory, which is

non-volatile and highly reliable.

13 Rev. 1.1 TPS, Jan. 2015



3. Theory of Operation

3.1 Overview

Figure 2 shows the operation of Innodisk 1.8” SATA SSD 3SE from the system level, including the

)
ECC ﬁ
Circuit

major hardware blocks.

/

Buffer
Management
and Control

“l Flash
=== ara 1 Flash Flash
_ Sequence
and
Control
Internal Logic ' 'l Flash
Buffer Load Code
Circuit
“l Flash
[ ROM ][ RAM
-/

Figure 2: Innodisk 1.8” SATA SSD 3SE Block Diagram

Innodisk 1.8” SATA SSD 3SE integrates a SATA III controller and NAND flash memory.
Communication with the host occurs through the host interface using standard Serial ATA protocol.

Communication with the flash memory occurs through Innodisk’s SATA III controller.

3.2 SATA II1I Controller

Innodisk 1.8” SATA SSD 3SE is designed with ID 167, a SATA III 6.0Gbps (Gen. 3) controller. The
Serial ATA physical link and transport layers are compliant with Serial ATA Gen 1, Gen 2 and Gen
3 specification (Gen 3 supports 1.5Gbps/3.0Gbps/6.0Gbps data rate). The controller has a four
channel bandwidth for accessing the NAND flash memory

3.3 Error Detection and Correction

Highly sophisticated Error Correcting Code algorithms are implemented into the controller. The
ECC unit consists of the parity unit (parity-byte generation) and the syndrome unit
(syndrome-byte computation). These units implement an algorithm that can correct 40 bits per

1024 bytes in an ECC block. Code-byte generation during write operations, as well as error

14 Rev. 1.1 TPS, Jan. 2015
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detection during read operation, is implemented on the fly without any decrease in performance.

3.4 Wear-Leveling

Flash memory can be only be erased a limited number of times. This number is called the erase
cycle limit or write endurance limit and is defined by the NAND flash memory vendor. The

erase cycle limit applies to each individual block in the flash device.

Innodisk 1.8” SATA SSD 3SE uses a static wear-leveling algorithm to ensure that consecutive
writes of a specific sector are not written physically to the same page/block in the flash. This
spreads data usage evenly across all blocks while prolonging the lifecycle of the NAND flash

memory.

3.5 Bad Blocks Management

Bad Blocks are blocks that contain one or more invalid bits whose reliability are not guaranteed.
Bad Blocks may be present when the SSD is shipped, and may also develop over the lifetime of the
SSD. When Bad Blocks are detected, it will be flagged so that block will not be used anymore.
Bad Block management, Bad Block replacement, and Error Correcting Code are implemented to
avoid storing/accessing data errors. These functions are enabled automatically to transfer data

from Bad Blocks to spare blocks, and also correct error bits.

3.6 Power Cycling

Innodisk’s power cycling management is a complete data protection system that functions before
and after a sudden loss of power to Innodisk’s SSD. A Low-power detection circuit terminates
data writes before an abnormal power cycle. Once power is restored, table-remapping deletes
corrupted data to maintain data integrity. Innodisk’s power cycling management also prevents

data stored in flash from degrading overtime.

3.7 Garbage Collection/TRIM

Garbage collection and TRIM technology is used to maintain performance consistency by
continuously cleaning blocks marked for deletion on SSDs. The garbage collection runs as a
background process to have a minimal impact on the controller’s resources while combining valid
data into available blocks, and erasing blocks marked for deletion. This process also significantly

reduces write operations to the drive, thereby increasing the SSD’s lifespan.

15 Rev. 1.1 TPS, Jan. 2015
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4. Installation Requirements

4.1 1.8"” SATA SSD 3SE Pin Definition

[ I

Figure 3: Signal Segment and Power Segment

4.2 Electrical Connections for 1.8” SATA SSD 3SE

A Serial ATA device can be connected to a host system through a cable. The cable should not be
longer than one meter. The SATA interface also has a separate connector for the power supply.

Please refer to the pin description on Table 8 for further details.

4.3 Form Factor

Please turn off your computer, and open your computer’s case. Find one of available 1.8-inch slot,
and connect the 1.8” SATA SSD with your computer or connect the SATA data cable, and power
cable from your power supply. Please boot the installation Operation System from CD-ROM, and
install Operation System into SSD.

4.4 Device Driver

No additional device drivers are required. Innodisk 1.8” SATA SSD 3SE can be configured as a

boot device or storage device.

16 Rev. 1.1 TPS, Jan. 2015



5. Part Number Rule

1.8” SATA SSD 3SE

1 [2]3]4]5]6] 7 [8[9]10]11]12] 13 14 15  [16] 17 [18] 19 | 20
CODE | p |E|s|1/8/-/B|5|6/D|0|6| S | C A |Q/B|-| X |X
Description |Disk lsgos;gé Capacity Category 3232 Og_::ﬁ;i.on Iggﬁ;?;' CH.|Flash| - Custce?cilzeation
Definition
Code 1%t (Disk) Code 13" (Flash Mode)

D : Disk S: Synchronous Flash

Code 2" (Feature Set) Code 14" (Operation Temperature)
E: Embedded C: Standard Grade (0°C~ +70C)

W: Industrial Grade (-40°C~ +85%C)

Code 3™ ~ 5" (Form Factor)

S18:1.8” SSD

Code 15" (Internal Control)

Code 16" (Channel of data transfer)

Code 7" ~9'™ (Capacity)

Q: Quad Channels

08G: 8GB

16G: 16GB

32G: 32GB

64G: 64GB

Code 17" (Flash Type)

A28: 128GB

B: Toshiba SLC

B56: 256GB

Code 19""'~20"" (Customization Code)

Code 10" ~12'" (Series)

D06: 1.8” SATA SSD 3SE

17
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1.8” SATA SSD 3SE
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Company Representative £ 8&& A © _ Richard Log 348 5
Company  Representative Title & 74 i ARE - CEl B &

Date B ME - 20014 7 Q7 20

ICempany SampiL AR
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1.8” SATA SSD 3SE

@a’%m

Lasus Diate: November 12, 2013
Eaf FepomtMo. ISL-13LE40SCE
Prodoct Wams ¢ 1B" EATA B30 35R-PIME-P AME 3EEISE-P
Modal{s) : DESLIE-NAADGT* & %t & DESLE-ODO6 5 %t & ;
DES1E-300DET® 8%k &
Brand : Imnodisk
Fesponsible Party  © I[onodisk Corperation
Address : 8F, No. 100, Sec. | Xintai 5th Bd, Xiehi City, Tadpei 221, Taiwan

Wa, International Standards Laboratory, bereby cemify that

The davics bearing the tads name and modsl specified 2bove kas bean shows to comply with the
applicable techmical stamdands a5 indicated in the moximrement repost and was tected in accordamca
with the m<asuremsnt procedemes specified in Ewropean Council Directive- EMC Directive
2004 108EC. The devics was passed the test parformed acoording to

Stamdards: c E

EN 55022: 2010 and CTSPR 2 306

EN G1000-3-2: 2005+41:2008 +A2-2008 and IE-E G1000-3-2- 2005-+A1: 2006 +A2: 1000
EN §1000-3-3: 2008 and IEC S§1004-3-3: 2008

EN 55024 2010 and CISPR 24: 2010

EN S1000-4-2: 2009 and TEC S1000-4-1: X

EN S1000-4-3: 2005+-A1: 3008 +A2: 2010 and

IEC 61000-2-32006+A1: 200742 2010

EN G1000-4-3: 2002 +A1:3010 and TEC 61000-4-4: 2004 +A1:2010
EN G1000-4-5: 2005 and IEC S1000-4-5: 2005

EN G1000-4-8: 2009 and IEC S1000-4-5: 2008

EN §1000-4-8: 2000 and IEC S1000-4-8: 20082

EN §1000-4-11: 2004 and TEC §1000-2-11: 2004

I attost to the accuracy of data and 2ll meamrements reported bamin wors perfommed by e or ware
made wnder pxy suparvizicn and are comect to e best of ory knowledpo 2nd belinf. I asimme fll
mspoasibility for the complemness of these measurements: and vouch for the qualifications of all
parsomns aking thap.

Inrermationsl Seandard: Laberatory . i E

Fim Cha / Direcior
€] Lumg-Tan LAB:
Mo, 120, Lana 180, San Ho Trsuen, Huin Ho Bd.
Lung-Tan Hua:ug. Tao Yuan County 325, Taiman
Tal: E86-3-207-1716; Fax: 886-3207-1736

S
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1.8” SATA SSD 3SE

Issus Date: November 12,2013
Ref ReportNo. ISL-13LE406FB
ProductName : 1.8" SATA SSD 35R-P/IMR-P 3ME 3SE3SE-P

Modsl(s) : DRSIS-XXXDE7* # %5 & DESIS-XXNXDOS* & %t &:
DESIS-XXXD67* &% &

Brand ¢ Innedisk

Applicant : Innedisk Corperation

Address : 9F, No. 100, Sec. | Xinta: Sth Rd., Nizhi City, Taipei 221, Taiwan

We, International Standards Laboratory, hereby certify that:

T2 device bearing the wrads name and modal specified abers bas besn shown to coxply with the
applicable technical standards as indicated in the moeaiurement repert and was wsted in accordance
with the measurement procedures specifiod. (refar 2o Tost Roport if any modifications were mads for
cempliance).

Standards: F@

FCC CFR Title 47 Part 15 Subpart B: 2010- Section 15.107 and 15.109

ANSIC63.4-2009
Industry Canada Interference-Causing Equipment Standard ICES-003 Issue 5: 2012

Cla:: B

I attest to the accuracy of data and all measurement: reported hersin wore parformed by me or wese
mads under my supervisdion and are comect to the best of my knowiedze and belief. I assume full
rospomibility for the completeness of these moasursznents and vouch for the qualifications of all

persozs: taking theme
International Standards Laboratory - C Q
Jim Chu / Director
[ Lung-Tan LAB:
No. 120, Lane 180, San Ho Tsuen, Hiin Ho Rd.

Lung-Tan Hiiang, Tac Yuan County 325, Taiwan
Tal: §86-3-407-1718; Fax: §86-3407-1738
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