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1. Product Overview

1.1 Introduction of Innodisk 2.5” SATA SSD 3ME4
Innodisk 2.5” SATA SSD 3ME4 is characterized by L* architecture with the latest SATA III (6.0GHz)

Marvell NAND controller. Innodisk’s exclusive L* architecture is L? architecture multiplied LDPC
(Low Density Parity Check). L? (Long Life) architecture is a 4K mapping algorithm that reduces
WAF and features a real-time wear leveling algorithm to provide high performance and prolong
lifespan with exceptional reliability. Innodisk 2.5” SATA SSD 3ME4 is designed for industrial field,
and supports several standard features, including TRIM, NCQ, and S.M.A.R.T. In addition,
Innodisk’s exclusive industrial-oriented firmware provides a flexible customization service, making

it perfect for a variety of industrial applications.

1.2 Product View and Models
Innodisk 2.5” SATA SSD 3ME4 is available in follow capacities:

2.5” SATA SSD 3ME4 8GB 2.5" SATA SSD 3ME4 64GB
2.5” SATA SSD 3ME4 16GB 2.5" SATA SSD 3ME4 128GB
2.5” SATA SSD 3ME4 32GB 2.5" SATA SSD 3ME4 256GB

2.5" SATA S5D

3ME4

Series

Figure 1: Innodisk 2.5” SATA SSD 3ME4

1.3 SATA Interface

Innodisk 2.5” SATA SSD 3ME4 support SATA III interface, and compliant with Serial ATA Gen 1,
Gen 2 and Gen 3 specification (Gen 3 supports 1.5Gbps /3.0Gbps/6.0Gbps data rate). SATA

connector uses a 7-pin signal segment and a 15-pin power segment.
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1.4 2.5-inch Form Factor
The Industry-standard 2.5-inch form factor design with metal material case is easy for installation,
which has a compact design 69.85mm (W) x100.00mm (L) x 6.90mm (H).
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2. Product Specifications

2.1 Capacity and Device Parameters

2.5" SATA SSD 3ME4

2.57 SATA SSD 3ME4 device parameters are shown in Table 1.
Table 1: Device parameters
Capacity LBA Cylinders | Heads | Sectors Capalcj:?t?/r(MB)
8GB 15649200 15525 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 1668 32GB 64GB 128GB 256GB
i1CH 2CH
Sequential
Read 140 MB/s | 220 MB/s | 270 MB/s | 450 MB/s 530 MB/s 530 MB/s 530 MB/s
(max.)
Sequential
Write 25 MB/s 25 MB/s 60 MB/s 50 MB/s 100 MB/s 190 MB/s 210 MB/s
(max.)
4KB
Random** 8,700 10,000 15,000 17,000 27,000 32,000 32,000
Read IOPS IOPS IOPS IOPS IOPS IOPS IOPS
(QD32)
4KB
Random** 6,900 6,100 14,000 12,000 25,000 31,000 30,000
Write IOPS IOPS IOPS IOPS IOPS IOPS IOPS
(QD32)

Note: * Sequential performance based on CrystalDiskMark 5.1.2 with file size 1000MB

** Random performance based on IOmeter with Queue Depth 32

Rev 1.0
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2.3 Electrical Specifications

2.5" SATA SSD 3ME4

2.3.1 Power Requirement

Table 3: Innodisk 2.5” SATA SSD 3ME4 Power Requirement

Item Symbol | Rating Unit
Input voltage Vin +5 DC +- 5% \

2.3.2 Power Consumption

Table 4: Power Consumption

Mode Power Consumption
Read 93 mA (max.)

Write 160 mA (max.)

Idle 91 mA (max.)

* Target: 2.5 SATA SSD 3ME4 256GB

2.4 Environmental Specifications

2.4.1 Temperature Ranges

Table 5: Temperature range for 2.5” SATA SSD 3ME4

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 2.5” SATA SSD 3ME4

Reliability Test Conditions Reference Standards
Vibration 7 Hz to 2K Hz, 20G, 3 axes IEC 68-2-6
Mechanical Shock | Duration: 0.5ms, 1500 G, 3 axes | IEC 68-2-27
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2.4.4 Mean Time between Failures (MTBF)

Table 7 summarizes the MTBF prediction results for various 2.5” SATA SSD 3ME4 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 condition.

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 perform within their specified

limits, during a particular measurement interval under stated conditions.

Table 7: 2.5” SATA SSD 3ME4 MTBF

Product Condition MTBF (Hours)
Innodisk 2.5” SATA SSD 3ME4 Telcordia SR-332 GB, 25°C >3,000,000

2.5 CE and FCC Compatibility

2.5” SATA SSD 3ME4 conforms to CE and FCC requirements.

2.6 RoHS Compliance
2.5" SATA SSD 3ME4 is fully compliant with RoHS directive.

2.7 Reliability

Parameter Value
Read Cycles Unlimited Read Cycles
Flash endurance 3,000 P/E cycles

Wear-Leveling Algorithm Support
Bad Blocks Management Support
Error Correct Code Support
TBW* (Total Bytes Written) Unit:TB

Capacity | Sequential workload | Client workload
08GB | 21.3 4.6
16GB | 42.6 9.2
32GB | 85.2 18.4
64GB | 170.4 36.8
128GB | 340.8 73.6
256GB | 681.6 147.2

Note:

1. Sequential: Mainly sequential write, tested by Vdbench
2. Client: Follow JESD218 Test method and JESD219A Workload, tested by ULINK. (The capacity lower
than 64GB client workload is not specified in JEDEC219A, the values are estimated.)

3. Based on out-of-box performance.
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2.8 Transfer Mode

2.5" SATA SSD 3ME4

2.5" SATA SSD 3ME4 support following transfer mode:
Serial ATA III 6.0Gbps
Serial ATA II 3.0Gbps
Serial ATA I 1.5Gbps

2.9 Pin Assignment

Innodisk 2.5” SATA SSD 3ME4 uses a standard SATA pin-out. See Table 8 for 2.5” SATA SSD 3ME4

pin assignment.

Table 8: Innodisk 2.5” SATA SSD 3ME4 Pin Assighment

Name | Type Description
S1 GND NA
S2 A+
Differential Signal Pair A
S3 A-
S4 GND NA
S5 B-
Differential Signal Pair B
S6 B+
S7 GND NA

Key and Spacing separate signal and power segments

P1 NC NA

P2 NC NA

P3 NC NA

P4 GND NA

P5 GND NA

P6 GND NA

P7 V5 5V Power, Pre-Charge
P8 V5 5V Power

P9 V5 5V Power

P10 GND NA

P11 DAS/DSS | Device Activity Signal / Disable Staggered
P12 GND NA

P13 NC NA

P14 NC NA

P15 NC NA

12
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2.10 Mechanical Dimensions
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2.11 Assembly Weight
An Innodisk 2.5 SATA SSD 3ME4 within MLC flash ICs, 16GB’s weight is 100 grams approx. The
total weight of SSD will be less than 135 grams.

2.12 Seek Time

Innodisk 2.5” SATA SSD 3ME4 is not a magnetic rotating design. There is no seek or rotational

latency required.
2.13 Hot Plug

The SSD support hot plug function and can be removed or plugged-in during operation. User has

to avoid hot plugging the SSD which is configured as boot device and installed operation system.

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

placed in a quiescent state.

2.14 NAND Flash Memory
Innodisk 2.5” SATA SSD 3ME4 uses Multi Level Cell (MLC) NAND flash memory, which is

non-volatility, high reliability and high speed memory storage.
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3. Theory of Operation

3.1 Overview
Figure 2 shows the operation of Innodisk 2.5” SATA SSD 3ME4 from the system level, including

the major hardware blocks.

4 -

UART/SPI < >
CPU
Scratchpad « »
Memory
AXI
Fabric /—\
P Common Flash Controller
Host [« = TSATA >
PHY BM-AXI &=p| Flash
[ Bridge
NAND| | ol o
Ecu puy | €T Flash
w/LDPC

\ —

Figure 2: Innodisk FiD 2.5” SATA SSD 3ME4 Block Diagram

Innodisk 2.5 SATA SSD 3ME4 integrates a SATA III controller and NAND flash memories.
Communication with the host occurs through the host interface, using the standard ATA protocol.

Communication with the flash device(s) occurs through the flash interface.

3.2 SATA 1I1I Controller

Innodisk 2.5” SATA SSD 3ME4 is designed with 88NV1120, 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 2

channels for flash interface.

3.3 Error Detection and Correction

Innodisk 2.5” SATA SSD 3ME4 is designed with hardware LDPC ECC engine with hard-decision and
soft-decision decoding. Low-density parity-check (LDPC) codes have excellent error correcting
performance close to the Shannon limit when decoded with the belief-propagation (BP) algorithm

using soft-decision information.
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3.4 Wear-Leveling

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

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

Innodisk 2.5 SATA SSD 3ME4 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 flash media usage evenly across all pages, thereby extending flash lifetime.

3.5 Bad Blocks Management

Bad Blocks are blocks that contain one or more invalid bits whose reliability are not guaranteed.
The Bad Blocks may be presented while the SSD is shipped, or may develop during the life time of
the SSD. When the Bad Blocks is detected, it will be flagged, and not be used anymore. The SSD
implement Bad Blocks management, Bad Blocks replacement, Error Correct Code to avoid data
error occurred. The functions will be enabled automatically to transfer data from Bad Blocks to

spare blocks, and correct error bit.

3.6 iData Guard

Innodisk’s iData Guard is a comprehensive data protection mechanism that functions before and
after a sudden power outage to SSD. Low-power detection terminates data writing before an
abnormal power-off, while table-remapping after power-on deletes corrupt data and maintains
data integrity. Innodisk’s iData Guard provides effective power cycling management, preventing

data stored in flash from degrading with use.

3.7 Garbage Collection/TRIM

Garbage collection and TRIM technology is used to maintain data consistency and perform
continual data cleansing on SSDs. It runs as a background process, freeing up valuable controller
resources while sorting good data into available blocks, and deleting bad blocks. It also
significantly reduces write operations to the drive, thereby increasing the SSD’s speed and

lifespan.

3.8 Write Protect

Write protect can prevent the disk from data modification or data deletion. Write-protected data in

disk is read-only, that is, users could not write to it, edit it, append data to it, or delete it.

3.8.1 Enable Write Protect Command

This command enable SSD into write protect mode, which is read-only. The SSD under write protect
15 Rev 1.0 TPS, Aug., 2016



will overpass any write command.

-Protocol: Non Data Command

-Inputs
Table 9: Execute Enable Write Protect command for inputs information

Register 7 6 5 4 3 2 1 0
Features 01h

Sector Count 41h

LBA Low Na

LBA Mid Na

LBA High Na

Device 1 1 1 0 Na
Command 84h

-Normal Outputs

Table 10: Execute Enable Write Protect command for normal output information

Register 7 6 5 4 3 2 1 0
Error Na

Sector Count Na

LBA Low Na

LBA Mid Na

LBA High Na

Device obs Na obs DEV | Na Na Na Na
Status BSY | DRDY | DF Na DRQ | Na Na ERR

Device register-
DEV shall specify the selected device.
Status register
BSY will be cleared to zero indicating command completion
DRDY will be set to one.
DF (Device Fault) will be cleared to zero.
DRQ will be cleared to zero

ERR will be cleared to zero.

3.8.2 Disable Write Protect Command

This command disable SSD’s write protect feature.

-Protocol: Non Data Command

-Inputs

16 Rev 1.0 TPS, Aug., 2016



Table 11: Execute Disable Write Protect command for inputs information

Register 7 6 5 4 3 2 1 0
Features 00h

Sector Count 41h

LBA Low Na

LBA Mid Na

LBA High Na

Device 1 1 1 0 Na
Command 84h

-Normal Outputs

Table 12: Execute Disable Write Protect command for normal output information

Register 7 6 5 4 3 2 1 0
Error Na

Sector Count Na

LBA Low Na

LBA Mid Na

LBA High Na

Device obs Na obs DEV | Na Na Na Na
Status BSY | DRDY | DF Na DRQ | Na Na ERR

Device register-
DEV shall specify the selected device.
Status register
BSY will be cleared to zero indicating command completion
DRDY will be set to one.
DF (Device Fault) will be cleared to zero.
DRQ will be cleared to zero

ERR will be cleared to zero.

4. Installation Requirements

4.1 2.5 SATA SSD 3MEA4 Pin Directions

17 Rev 1.0 TPS, Aug., 2016
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Figure 3: Signal Segment and Power Segment

4.2 Electrical Connections for 2.5 SATA SSD 3ME4

A Serial ATA device may be either directly connected to a host or connected to a host through a
cable. For connection via cable, the cable should be no longer than 1meter. The SATA interface has

a separate connector for the power supply. Please refer to the pin description for further details.

4.3 Form Factor

Please prepare following things:

»  Screw driver.

»  Four M3 screws.

»  SATA single cable (7-pin, Maximum length | meter).

>  SATA power cable (15-pin).

Please turn off your computer, and open your computer’s case. Find one of available 2.5-inch slot,
and plug the SSD in. To use the screws fix the SSD. Plug in the SATA single cable, and power cable.
Please boot the installation Operation System from CD-ROM, and install Operation System into
SSD.

76.60

[ o o |

~.

M3

I o)

TR A 2046
™

H




Figure 4: 2.5 SATA SSD 3ME4 Mechanical Screw Hole

4.4 Device Drive

No additional device drives are required. Innodisk 2.5” SATA SSD 3ME4 can be configured as a

boot device.
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5. Part Number Rule

2.5" SATA SSD 3ME4

1 2 |3|4|5|6|7[8]9](10|11]12 13 14 15 16 | 17 18 19 20

CODE | p | E |s|2|5/-|3|2|G|M|4|1| B c | 1 |plc| - |XxX]| X

— .., |2.5" SATA SSD - Operation|Internal _ Customized
Description | Disk 3ME4 Capacity | Category [Flash mode Temp. | Control CH. | Flash Code

Definition

Code 1% (Disk)

Code 13" (Flash mode)

D : Disk

B: Synchronous Flash for Toshiba 15nm

Code 2" ~ 5" (Form Factor)

Code 14" (Operation Temperature)

ES25: 2.5" SATA SSD 3ME4

C: Standard Grade (0°C~ +70C)

Code 7" ~9'" (Capacity)

W: Industrial Grade (-40°C~ +85%C)

08G: 8GB Code 15 (Internal control)
16G: 16GB 1: Slim PCBA compliant to 7mm height housing
32G: 32GB Code 16" (Channel of data transfer)
64G: 64GB S: Single Channel
A28: 128GB D: Dual Channels
B56: 256GB Code 17" (Flash Type)
Code 10" ~12'" (Series) C: Toshiba MLC
M41: 88NV1120 Code 19" ~20" (Customized code)
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Inncdisk Corporation declares that all prodects sold 4o kexcow are cosplied with
Earcpean Inpon Bolls Directive (2001/65/E0) requicencnt,
= 2AMNEEAREFLALREFRMFT ARG SFELHRE - ARR -

Inncdisk Corporation egrees that both partics shall settle any dispete arising froo
or in conpection with this Declaration of Conformity by friendly nmegotiations.

Name of bazardous substance Limited of ReHS  ppm | mg'kg )
i () < 1000 ppa
% (Be) < 1000 ppm
& (0 ) < 100 ppm
85 (Cr Bt) < 1000 ppm
FRME (Pls) = 1090 ppm
3 < 1000 ppa

Z % ® &% A (Guarantor)

Conupany name 4§ £#& © _ Innodisk ralieey i) m
s - =i [SGE
Company Representative 4+ 7 & A * _ Randy Chien  §§ I 8§ T
&6

Company Representative Titke @ 3 A& AMS | _ Chalmun ¥ ¥ &
Date A 857 _ 2006 / 0F / f2

21 Rev 1.0 TPS, Aug., 2016



22

[innodicic [JEERERERERERp

Inneodisk Corporation

Tl 25T - 300N P 00 THR- 545 1 el Faraw dak com

REACH Declaration of Conformity

Manufacturer Product: All Innodisk EM Flash and Dram products

LEARSRAFRGCS (LT RAST ) HEBRLNTFREA2d8 ¥ HEEHLES
ik & {Registration , Evaluation and Authorization of Chemicals : REACH) = & &

A e ; i isi-table last updated: 20/06/2016) - s i
s EREE (1) EAEESSRR He K Rt (Dadee: (o - 4 £8 ¥ &N
e LR EF T

We Innodisk Corporation hereby dedare that our products are in compliance with the
reguirements according to the REACH Regulation
(et fwwwechasurops.eulde/randidate-lis-table last updated: 20/06/ 2016).

Products inchude - 1) Product and raw material used by the product: © 2) Packaging
materizl © 3} Raw matzrial used in the process of design, production and rework
ZEEAAAELAFET LRI BETNMFIFAFRS - $F T L0 E - ERRiN -
InnoDisk Corporation agrees that both parties shall setde any dispute arising from or in
connection with this Declaration of Conformity by friendly negotizdons.

& &% ¥ ¥ A (Guarantor)

Company name 4> 3] £ 3% ¢ _InnoDisk Cor tion )
Company Representative 4 3] {{,#& A ¢  Randy Chizn [} 1|48

Company Representative Title &+ 3] 4 & A B #& © _ Chairman §F ¥ E
Date H ¥ : _ 2016 /06 / 23
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2.5" SATA SSD 3ME4

Tnsue Diate: Agmil 14, 2016
Rai RoportNo. ISL-15LEQIECE-L

Prodnct Mame » 15" SATA BSD

Model{s) : L5 BATA B30 35%2-&
§-Flash fype: (5:5LC. HSLC, M-MLC)
* Product line- {2 Fmbedded, G EverGren, RoInnoRobest}
&-Controller: | empty: 106 TOTI1ET, 2:2007 202, 3:1087108/170, 5-5-Othars)
& Prodect Ratee: (Powsth DRAM, epptywithout DE AR}

Rgsponsible Party @ [mnedizk Corperatom

Addrass : 5FM0.237, Sec. 1 Darong Bd | ¥ieks Dist., Now Taipet Ciry 221 Taswan
®OL)

Wi, Internatenal Standards Labaratery, bareby certify than

The device baammp the Tads name and model rpecified shove bas bean shows to comply with the
applicable techxical etanderds as indicated in the mezsurement epom and was wated m acoordance
with the measwrumsot procedores specibed in European Council Directive- EMC Diructive
2004 T0SEC {parkered badfors "'{]1&34-;*]’) 201430ET {marieted after J016T420). The dewica
wes passed the et parformed sccording to

- CE€

EI 55022 2010=-AC301]1 and CISPR 23: 2008 (modified)
BN S1000-3-2:3014 and IEC 61000-3-2:3014

EIN §1000-3-3: 2013 and [IEC 61000-3-3: 2013

B 35004- 2010 -and CISPRL 24 3010

BB S1000-+-2: 2009 and TEC G1000-4-2: 2008

EN G1000--3: 2005-A1: X008 =AX: 2010 and

IEC 6I000-2-3:2006=A1: 2007=A%: 2010

B S1000-4-2:3012 and [EC 61000-44:2012

I attast to the scourscy of dete and afl measmrements reported Eemin wars parformsd by ma or wars
oade mader my suparisicn and are comect to B best of oy knowledge and belief. I assume fll
maspomikility for the completeness of theee measorument: and vouch for e qualifcatons of all
parsoms taking tham.

WH. Chassz / Dimucior

[] Hai-Chik LAE: [ Lump-Tan LAR:
Mo. 65, = Dad Kang Stroet, Hu-Chils Diist, Mo. 120, Lane 130, 5an Ho Truen, Hiin Ho Rd .
Maw Taiped City 121, Tareran Lumg-Tan Hiiang, Teao Ynsn Comnty 325, Taiwan

Tel: 885-2-2646-1530; Fax: BE5-2-26286—3641 Tal: BE6-3-207-1718; Fax: B56-3407-1738

o B O
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Tssug Diabe: Jamuary 146, 2013
Fef Faport Mo,  ISL-15LEJ1EFB

Prodoct Name®  © 25" SATASED

Mlodal(s) 25" BATA 35D 38%2-K (5Flash type: (S:SLCISSLCAMAL.C) *: Product Fe:
{E:Embeddad, & Everizrean, R ImoFobuat) :commroller:
[ eoapty IGETOTIETA T, 2: 208 202, 3:106'109) &= Product featurs: (P with
DBAM. smpty: withoot TRAMY)

Appiicant : Imodisk Corporaton
Addre : SFMNo37, Sec_ |, Tatomg Bd, Fivhi Dist, Mew Taipai City 221, Taiwam
{R0.C)

Wea, International Standards Laboratery, hereby cermty that:

Tha device bewsing the mads name and modal tpecified sbove ha been shoum to comply with the

appEcable techedral standands 25 indicated in the measowment report and wes tested = accordanos

with the meamremant procedzs specified {refer to Test Raport if =y modifications were mads for
ianca)

FCC CFR Title 47 Pant 15 Subpart B: 2012- Section 15 107 and 15109
ANSLC834-2004
Inchesoy Camada Interference-Cassing Equipment Stamdard ICES-003 Issae 5: 2002

Clax B
I attust to the accmacy of detz and alil messuremenn eperted baraiz ware parformed by me or wers
eile nnder my supsrvision and ame comect to-the best of my knowledze and balief 1 anume i

respansthility for the completongas of these meammements 2nd voach for the quelificatoss of all
parsans takimg theen,

International Standards Laboratary }‘"‘ =i

Jim Cla, | Dhrector

[] H=-Chsih LAR: [=] Lang-Tan LAR:
Mo 6%, Gu Dat Keng Smeat, Far-Chah Dhise Mo. 120, Lano 150, San Ho Tmean, Hux Ho R4,
Maw Teaped City 221, Terwam Lung-Tas Hiiang, Tao Yiean County 325, Tassan

Tal: BB6-2-BAH-2T 50, Fax: BES-2-2640-4641 Tal: B86-3-507-1718; Fax: BBG-3207-1738

e B> m
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