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Product Specification

1. Introduction

APRO Industrial mSATA Flash Module - AEGIS Series is an extremely compact design for SATA interfaces
which follows Serial ATA 1.0a (1.5Gbps) and compatible with ATAPI-4 specifications. They are mainly used
Samsung NAND Type SLC Flash memory chip and managed by the serial ATA controller. The available
MSATA Flash Module capacities are 128MB, 256MB, 512MB, 1GB, 2GB, 4GB and 8GB. The operating
temperature support commercial grade 0°C ~ +70°C and industrial grade -40°C ~ +85°C. The data transfer
performance supports sustain read up to 25.1MB per second, and sustain write up to 14.4MB per second.

The APRO Industrial mSATA Flash Module - AEGIS Series products provide a high level interface to the host
computer. This interface allows a host computer to issue commands to the Flash Module to read or write
blocks of memory, and the host addresses the card in 512 byte sectors. Each sector is protected by a
powerful 8-bit Error Correcting Code (ECC).

With the great flexibility to meet different SATA interface locations in systems, APRO mSATA Flash Module
comes with optional form-factor in vertical type and horizontal type. And the power operating voltage supports
5V. Particularly it is built-in power pin as the 7" pin of 7pin header (w/fuse) or power input power cable (w/o
fuse). They are ideal high performance of Flash storages for applications such like Digital Signage,
Multimedia Car PC, Terminal Information Systems, Medical Equipments, Telecommunication and Enterprises
Systems.

1.1. Scope

This document describes the features and specifications and installation guide of APRO’s Industrial mSATA
Flash Module - AEGIS Series products. In the appendix, there provides order information, warranty policy,
and RMA procedure for the most convenient reference.

1.2. System Features

Serial ATA 1.0a Specification compliance

Compatible with ATA/ATAPI-4 specification

NAND type SLC flash technology

Module capacity from 128MB to 8GB

Support standard / low-profile vertical & horizontal form-factor

Data transfer mode supports Serial ATA | (1.5Gbps)

Performance up to 25.1MB/sec

Automatic error correction and retry capabilities

Performs data correction and data move to another block in case of the correctable error.
Sudden Power Fail Tolerance

Enables to reduce data loss in case of sudden power fail

+5V +£1094, optional Built-in power pin as the 7" pin of 7 pin header (w/fuse) or power input power cable
(w/o fuse).

MTBF > 3,000,000 hours.

Very high performance, very low power consumption

® Low weight, Noiseless
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1.3. Serial ATA Specification & ATAPI Standard

APRO Industrial mSATA Flash Module - AEGIS Series supports Serial ATA 1.0a Specification and fully
compatible with the ATA/ATAPI-4 standard.

1.4. Flash Management Technology

In order to gain the best management for flash memory, APRO Industrial mSATA Flash Module - AEGIS
Series supports an efficient and algorithms to manage the Flash system. The life of flash memory is limited,;
the management is to increase the life of the flash product. There are some blocks are reserved in flash
memory and these blocks would not be used in normal operation. When host writes new file to flash memory,
the flash controller will check the status field in the lookup table firstly and find out the available index which
status is unused, less used & stale, or used & stale. Then it writes the new file into the block pointed by the
index filed at the lookup table. All three statuses are available for data store. All three statuses are available
for data store, and the priority for write operation is 1st. un-used; 2nd. Less used & stale; 3" Used & stale.
When host updates the old file within the flash memory, the host will read the old file to system memory ahead.
Then flash controller will update such file into the block after check the lookup table to find out the available
blocks with the above three status then write the update data into the corresponding block and mark the
previous block stale at the look up table.

1.5. System Block Diagram

Figure 1 shows the system block diagram of the used high tech Industrial ATA Flash controller and Serial ATA
Bridge.

e e e e s e s =y

ECC Circuit

Buffer Management
and controller

8051 Micro P

SATA Interface

Flash
Sequencer
and Control
e Logic
| Load Code Circuit |

ROM || RAM

b o s s mmm n ommm o E o R EE R EEE F EEE N EEE N EEE R BN R B N EEm N EEm N o R

Figure 1: mSATA Flash Module Block Diagram
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1.6. Conformal coating

Conformal coating is a protective, dielectric coating designed to conform to the surface of an assembled
printed circuit board. Commonly used conformal coatings include silicone, acrylic, urethane and epoxy. APRO
applies only silicone on APRO storages products upon requested especially by customers. The type of
silicone coating features good thermal shock resistance due to flexibility. It is also easy to apply and repair.

Conformal coating offers protection of circuitry from moisture, fungus, dust and corrosion caused by extreme
environments. It also prevents damage from those Flash storages handling during construction, installation
and use, and reduces mechanical stress on components and protects from thermal shock. The greatest
advantage of conformal coating is to allow greater component density due to increased dielectric strength
between conductors.

APRO uses MIL-I-46058C silicon conformal coating.
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2. Product Specifications

For all the following specifications, values are defined at ambient temperature and nominal supply voltage
unless otherwise stated.

2.1. System Environmental Specifications

Table 1: Environmental Specifications

APRO Industrial mSATA Flash Module AEGIS Series Standard grade Industrial grade

Temperature (el CIEVI 0°C ~ 70°C -40°C ~ +85°C
IN[oJsBleJo [T Ul [o Bl -20°C ~ +80°C -50°C ~ +95°C
Humidity (O EIE NI RN B LIl (M 10% ~ 95% non-condensing
Vibration (Ol CIEWRT AN Bl I[P Bl 15G peak-to-peak maximum
Shock (OLETEUN RN B IE UMl 1,500 G maximum

2.2. System Power Requirements
Table 2: Power Requirements
APRO Industrial mSATA Flash Module AEGIS Series

Power Voltage : 5V+10%

Reading Mode : 155 mA (max.)

Writing Mode : 170 mA (max.)
Idle Mode : 105 mA (max.)

Table 3: Power Connector

Pin No. Connector
Pin 1 Vce 5V
Pin 2 GND

Figure 2: Power Cable for mSATA Flash Module

2.3. System Performance

Table 4: System Performances
-PIO mode : 0,1,2,3,4
- DMA SW Mode: Not supported
- DMA MW Mode:0,1,2
- UDMA Mode: 2

Data Transfer Speed

Performance/Capacity

Random Access Time

Random Read

Random Write

Read

Write

Note:

1. All values quoted are typically at 25 € and nominal supply voltage.
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2. Testing of the Industrial mMSATA Flash Module maximum performance was performed under the
following platform:

- Computer with AMD 3.0GHz processor

- Windows XP Professional operating system

- HD TACH version 3.0.4.0 and FDBENCH version 1.01

- IDE transfer mode: Ultra DMA mode 2

- IDE Flash Module capacity: 128MB, 256MB, 512MB, 1GB, 2GB, 4GB, 8GB

3. Above performance table is for reference only. The actual speeds are based on applied systems

configuration.

2.4. System Reliability

Table 5: System Reliability

MTBF ‘ >3,000,000 hours

Wear-leveling Algorithms ‘ Dynamic wear-leveling algorithms

ECC Technology ‘ 8 bits Error Connection Code

Greater than 2,000,000 cycles logically contributed by wear-leveling and

End
advanced bad sector management

Data Retention ‘ 10 years

2.5. Physical Specifications

All models have secure latch connector ensure safe retention. Below Figure 3 explains the different of the
form-factor between Vertical type & Horizontal type.

Vertical Type Vertical Type
Standard Form-factor(VS) Low Profile Form-factor(VL)

Horizontal Type Horizontal Type Horizontal Type Low Profile
Standard Form-factor (HS) Low Profile Form-factor (HL) W / mounting hole (HO)

Figure 3: mSATA Flash Module in Vertical type and Horizontal type
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Refer to Table 6 and see Figure 4 for APRO Industrial mSATA Flash Module - AEGIS Series physical
specifications and dimensions.

Table 6: Physical Specifications

Form-factor Length: Width: Height: Weight:

Vertical Type - Standard 8.0 mm

39.20 mm 20.50 mm 20.00g
Form-factor(VS) (Housing thickness)
Vertical Type - Low Profile 8.0 mm

29.55 mm 32.83 mm 20.00g
Form-factor(VL) (Housing thickness)
Horizontal Type - Standard 10.20 mm

35.20 mm 18.00mm 20.00g
Form-factor (HS) (CTL + PCB + Flash)
Horizontal Type - Low Profile 10.20 mm

20.08 mm 30.00 mm 20.00g
Form-factor (HL) (CTL + PCB + Flash)
Horizontal Type - Low Profile 10.20 mm

28.80 mm 30.00 mm 20.00g

(CTL + PCB + Flash)

w/ mounting hole (HO)

Vertical Type - Standard Form-factor (VS)

8.00[0.315°] 20.50 [0.807" ]
- 16.50 [ 0.650" ]
- -
i i i
— 5\ Power in —
1
5 s §
& g =
st = Q2
) Ny
\ 3 '
Ll '
Vertical Type - Low Profile Form-factor (VL)
32.83 [1.297]
27.29 [1.077]
- 27.5 [1.087]
S —
- -l B ey =
5 e B ﬁ] =
- o3| sl =
e T af e
-] Zie| v o o
b TR ] N
- o | ™ '\
S D )
] i Front Side ) ]
Back Side Left Side — Right Side
Bottom Side
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Horizontal Type - Standard Form-factor (HS)

£,

18.00 [ 0.708" ]

-
i

g

sl

1

b=
=1
i o
. [_ 1 | |
— 5V Power in .
9.00 [ 0.354" ] 120/ 0.047"]

Horizontal Type - Low Profile Form-factor (HL)

25.97 [ 1.022

30.30 [ 1.192°]
35.20 [ 1.386" ]

30.30 [ 1.192" ]

L1

=

. 30.0[1.187] 2.3 [0.097]
| - 1.2 [0.0477]
2.75 [1.087] M
E" ]
T RET T 18
: =]
e ¢ = p)
8 J ; <
S E - 2 M BOOBOOS
O L = i M N
=2 = __| I ="
o ——
@ 15.58 [0.617] 14.42 [0.56"] 9 [0.357]
= Front Side - Right Side Back Side Left Side

of
- &

Bottom Side

Horizontal Type - Low Profile w/ mounting hole (HO)

=
8 PN 15.0 [0.597] 15.0 [0.597]
=4 A
o 0\'/’
K>
U 2.3 [0.97]
“r?; —H7 1.2 [0.477] i )
. 5 | = TTgf ]
3 W o
S = » o
2 % B3
g & " ([ Shaaagg 8
§ ST e Mg
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Front Side Right Side Back Side Left Side

Figure 4: Dimension of mSATA Flash Module
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2.6. Capacity Specifications

APRO Industrial mSATA Flash Module products are built-in mainly Samsung NAND Type SLC Flash memory
chips. The Table 7 shows the equipollent part number of applied Samsung Flash memory chips for each card.

Table 7: Card Configuration vs. Samsung NAND SLC part number

Card Capacity Samsung SLC Flash Memory Part Number * Q'TY

128MB K9F1GO08UOA (1Gb) or equal * 1

256MB K9F2GO08UOA (2Gb) or equal * 1

512MB K9F4GO08UOA (4Gb) or equal * 1

1GB K9F8G08UOM (8Gb) or equal * 1

2GB K9KAGO8UOM (16Gb) or equal *1

4GB K9WBGO8U1M (32Gb) or equal *1

8GB KINCGO8U5M (64Gb) or equal *1

The table 8 shows the specific capacity for the various models and the default number of heads, sectors/track
and cylinders.

Table 8: Model Capacity

Default LBA
Unformatted Capacity Default Cylinder Default Head Default Sector
Capacity

128MB 250992

256MB 499 16 63 502992
512MB 999 16 63 1006992

1GB 1950 16 63 1965600

2GB 3900 16 63 3931200

4GB 7801 16 63 7863408

8GB 15603 16 63 15727824
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3. General Feature Set

3.1. SATA | Controller

APRO Industrial mSATA Flash Module - AEGIS Series build in SATA 1 controller, it supports Serial ATA
Gen.1 (1.5 Gbps), and supports hot-plug. Refer to SATA | controller support one flash IC and communicates
with host interface, this SATA | controller supports the flash ICs by 4kbyte/page.

3.2. Wear-Leveling

APRO Industrial mSATA Flash Module uses a wear-leveling algorithm to ensure that consecutive writes of a
specific sector are not written physically to the same page and block in the flash. This spreads flash media
usage evenly across all pages, thereby extending flash lifetime.

Notice that flash memory can be erased within 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.

3.3. Error Detection and Correction
This SATA controller build in the highly efficiency of Error Detection and Correction.
The ECC unit consists of the Parity Unit (parity-byte generation) and the Syndrome Unit (syndrome-byte

computation). This unit implements an algorithm that can correct 8 bits per 512 bytes in an ECC block.

3.4. Read Recovery Technology

Read Recovery Technology enables reliable storage. When it is detected correctable error during read
command operation, all data of related block is corrected and is moved to other block. Since it continues to
read data after recovery operation, read data is the same as no error data for host system. However, since
data transfer is stopped temporarily, the output time of BSY signal becomes long.

In order to perform Read Command Recovery, it is necessary to set up the threshold for the number of

detected error bit.

3.5. Auto Power Down Mode

Auto Power Down is performed as follows in this device.

When the time between the completions of each reset and commands and the next command request is more
than threshold which is set by IDLE command, Auto Power Down is performed. Internal state changes active

mode to sleep mode.

-9- APRO Industrial micro SATA | Flash Module _ AEGIS Series © 2011 APRO Co., Ltd.
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4. Interface Description

4.1. Physical Description

APRO Industrial mSATA Flash Modules — AEGIS Series follow standard SATA 1.0a with 7-pin signal segment.
The interface is 7-pin female connector. There are 2 solutions for customer’s requirement. If customer’s
motherboard design in the SATA interface pin-7 with 5V power output, there is one solution which is built-in
power pin as the 7" pin of 7 pins header (w/fuse) , or one solution w/o fuse and for connection via cable, the
cable should be no longer than 1meter.

Figure 5 is the aspect of the connector of mSATA Flash Module.

1 1
ﬂl

A_A_A A

[N | N | R |
— _____Iﬂ

+ | |
Pin-1 Pin-7
(5V power input w/fuse)

Figure 5: The front view of mSATA Flash Module AEGIS Series

4.2. Pin Assignments

There are total of 7 pins in the signal segment. The pin assignments are listed in below table 9.

Table 9: Pin Assignments

Pin No. Signal Name Description

S1 GND Shielding

S2 A+ Differential signal to A

S3 A- Differential signal to A-

S4 GND Shielding

S5 B- Differential signal to B

S6 B+ Differential signal to B

S7 GND or VCC (+5V) Shielding/Power
Note:

1. All pins arein a signal row with a 1.27 mm (0.050” pitch).
2. The commands on the mating sequence in forward table apply to the case of backplane blind mate
connector only. In this case, the mating sequences are:
(1) The pre-charge power pins and other ground pins.
(2) The signal pins and the rest of the power pins.
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5. Electrical Specification

5.1. Absolute Maximum Rating

Parameter Symbol Rating Unit
DC Input Voltage VDD +45~+55 \%
Storage temperature TSTG -55 ~ +125 T

5.2. ATA I/O DC Characteristics

Standard Value Unit ‘ Measurement

‘ Typ ‘ Max ‘ ontt Condition
Input voltage (TTL level) Vin 2.0 VDDO VDDO+0.3 \Y
Vi -0.3 0.0 0.8 \
Schmidt trigger input (TTL level) V. 1.1 - 2.0 \Y
\Y 0.8 - 1.7 \
Vh 0.3 - - \
Output voltage Vou 24 - - \Y
Vor - - 0.4 \ VDDO=3.0V loh=4mA or
8mA
Input leak current I -5 - 5 uA Vi=0V or VDDO
Output leak current loz -5 - 5 uA Hi-Z state
Pull-Up resistance Ru 10.0 - 100.0 kQ Vi=0V
Pull-Down resistance Ro 10.0 - 100.0 kQ Vi=VDDO
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6. ATA/ATAPI Command List

Command ‘ Code Support

Check Power Mode E5H (98H) YES
Execute Device Diagnostic 90H YES
Format Track (50H) YES
Identify Device ECH YES
Idle E3H (97H) YES
Idle immediate E1H (95H) YES
Initialize Device Parameters (91H) YES
NOP 00H YES
Read Buffer E4H YES
Read Long Sector (22H or 23H) YES
Read Multiple C4H YES
Read Sector(s) 20H or 21H YES
Read Verify Sector 40H or 41H YES
Read DMA C8H YES
Recalibrate (1XH) YES
Seek 70H YES
Set Features EFH YES
Set Multiple Mode C6H YES
Set Sleep Mode E6H (99H) YES
Standby E2H (96H) YES
Standby Immediate EOH (94H) YES
Write Buffer E8H YES
Write Multiple C5H YES
Write Sector 30H YES
Write DMA CAH YES
Write Verify (3CH) YES
Security Set Password F1H YES
Security Unlock F2H YES
Security Erase Prepare F3H YES
Security Erase Unit F4H YES
Security Freeze Lock F5H YES
Security Disable Password F6H YES
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6.1. Directions

Please attention in the following.

1. When DMATDp primitive is received, that is recognized as R_IPp primitive.

2. Following is set by SET FEATURES command automatically.

> Data transfer speed (Support to PIO mode4, Multiword DMA mode2 and Ultra DMA mode2)
> Enable/Disable of the Device Initiated Power Management

3. Following is set by SET MULTIPLE command automatically.

> [1 Sector number par DRQ of Multiword DMA

4. Following Identify Information Data is changed during IDENTIFY DEVICE command automatically.
> word47 [Max Number of sectors (READ/WRITE MULTIPLE)]

word76 [Serial ATA capability]

word78 [Serial ATA features support]

YV V V

word79 [Serial ATA feature enable]

»  word255 [CRC bit (0x0000 fixed)]

5. If COMMAND=AOh (PACKET command) is received, this product freezes. However, that is reopened by
Software Reset. (PACKET command is NOT supported)

6. Tagged Command Queuing (TCQ) and Native Command Queuing (NCQ) are NOT supported.
7. Spread Spectrum Clocking (SSC) is NOT supported.

8. Interoperability

> HP DC7600 CMT (ICH7) OK

DX6120 Micro Tower (ICH6) OK

HP DC5150 Micro Tower (ATl SB400) OK

HP xw9300 workstation (Nvidia nForce) OK

Host with LyCOM PE-103R5 (Sil3132) OK

YV V V VYV V

AMD SB600 NG (Need to update BIOS)
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Appendix A. Ordering Information

1. APRO Industrial mSATA Flash Module Part Number
Part number list — Vertical type Standard Form Factor

Form-factor

micro SATA flash module

Grade Operating temperature supports

Vertical type Capacity Mode 0°C~70°C -40° C~ +85° C
128MB Vertical SPMSF128M-TACSC-VS(/F) WPMSF128M-TAISI-VS(/F)
256MB Vertical SPMSF256M-TACSC-VS(/F) WPMSF256M-TAISI-VS(/F)
512MB Vertical SPMSF512M-TACSC-VS(/F) WPMSF512M-TAISI-VS(/F)

1GB Vertical SPMSF001G-TACSC-VS(/F) WPMSF001G-TAISI-VS(/F)
2GB Vertical SPMSF002G-TACSC-VS(/F) WPMSF002G-TAISI-VS(/F)
4GB Vertical SPMSF004G-TACSC-VS(/F) WPMSF004G-TAISI-VS(/F)
8GB Vertical SPMSF008G-TACSC-VS(/F) WPMSF008G-TAISI-VS(/F)

Remark:

[F: optional item power pin-7 with fuse

Part number list — Vertical type Low Profile Form Factor

Form-factor micro SATA flash module

Grade Operating temperature supports
Vertical type Capacity Mode 0°C~70°C -40° C~ +85° C
128MB Vertical SPMSF128M-TACSC-VL(/F) WPMSF 128M-TAISI-VL(/F)
256MB Vertical SPMSF256M-TACSC-VL(/F) WPMSF256M-TAISI-VL(/F)
512MB Vertical SPMSF512M-TACSC-VL(/F) WPMSF512M-TAISI-VL(/F)
1GB Vertical SPMSF001G-TACSC-VL(/F) WPMSFO001G-TAISI-VL(/F)
2GB Vertical SPMSF002G-TACSC-VL(/F) WPMSF002G-TAISI-VL(/F)
4GB Vertical SPMSF004G-TACSC-VL(/F) WPMSFO004G-TAISI-VL(/F)
8GB Vertical SPMSF008G-TACSC-VL(/F) WPMSFO008G-TAISI-VL(/F)

Remark:

/F: optional item power pin-7 with fuse

Part number list — Horizontal type Standard Form Factor

Form-factor micro SATA flash module

Grade Operating temperature supports
Vertical type Capacity Mode 0°C~70°C -40° C~ +85° C
128MB Horizontal | SBMSF128M-TACSC-HS(/F) WBMSF128M-TAISI-HS(/F)
256MB Horizontal SBMSF256M-TACSC-HS(/F) WBMSF256M-TAISI-HS(/F)
512MB Horizontal SBMSF512M-TACSC-HS(/F) WBMSF512M-TAISI-HS(/F)
1GB Horizontal SBMSFO001G-TACSC-HS(/F) WBMSFO001G-TAISI-HS(/F)
2GB Horizontal SBMSF002G-TACSC-HS(/F) WBMSF002G-TAISI-HS(/F)
4GB Horizontal SBMSF004G-TACSC-HS(/F) WBMSF004G-TAISI-HS(/F)
8GB Horizontal SBMSF008G-TACSC-HS(/F) WBMSFO008G-TAISI-HS(/F)

Remark:

[F: optional item power pin-7 with fuse
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Part number list — Horizontal type Low Profile Form Factor

Form-factor micro SATA flash module

Grade Operating temperature supports
Vertical type Capacity Mode 0°C~70°C -40° C~ +85° C
128MB Horizontal SBMSF128M-TACSC-HL(/F) WBMSF128M-TAISI-HL(/F)
256MB Horizontal SBMSF256M-TACSC-HL(/F) WBMSF256M-TAISI-HL(/F)
512MB Horizontal SBMSF512M-TACSC-HL(/F) WBMSF512M-TAISI-HL(/F)
1GB Horizontal SBMSFO001G-TACSC-HL(/F) WBMSFO001G-TAISI-HL(/F)
2GB Horizontal SBMSF002G-TACSC-HL(/F) WBMSFO002G-TAISI-HL(/F)
4GB Horizontal SBMSF004G-TACSC-HL(/F) WBMSFO004G-TAISI-HL(/F)
8GB Horizontal SBMSF008G-TACSC-HL(/F) WBMSF008G-TAISI-HL(/F)

Remark:

/F: optional item power pin-7 with fuse

Part number list — Horizontal type Low Profile Form Factor with mounting hole

Form-factor micro SATA flash module

Grade Operating temperature supports

Vertical type Capacity Mode 0°C~70°C -40° C~ +85° C

128MB | Horizontal | SBMSF128M-TACSC-HO(/F) | WBMSF128M-TAISI- HO(/F)
256MB | Horizontal | SBMSF256M-TACSC- HO(/F) | WBMSF256M-TAISI- HO(/F)
512MB | Horizontal | SBMSF512M-TACSC- HO(F) | WBMSF512M-TAISI- HO(/F)
1GB | Horizontal | SBMSF001G-TACSC- HO(/F) | WBMSF001G-TAISI- HO(/F)
2GB | Horizontal | SBMSF002G-TACSC- HO(/F) | WBMSF002G-TAISI- HO(/F)
4GB | Horizontal | SBMSF004G-TACSC- HO(/F) | WBMSF004G-TAISI- HO(/F)
8GB | Horizontal | SBMSF008G-TACSC- HO(/F) | WBMSF008G-TAISI- HO(/F)

Remark:

/F: optional item power pin-7 with fuse
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2. Part Number Decoder

Part number decoder

(x1]x2x3 [xa| x5 |x6 [x7|x8 | xo ] — bnipazpasixiapas] — [vifv2] ~]c ]|

Example 1 - Standard grade MSF 512MB with conformal coating

(slefmls]efslafalul_frlajclsle]|—|v]s{ ]c]

Example 2 - Standard grade MSF 512MB with power pin-7 fuse and conformal coating

(spmlsfr|slafam|—[r]ajclsfc|—lvis]rlc] |
m =+ Grade m = Flash IC

S : Standard grade operating temp. 0°C ~70°C § : Samsung SLC-NAND flash IC
W : Industrial grade operafing temp.-40°C ~ +85° C
m % Flash IC grade
m o The material of casing € : Commercial grade
B : Bare (without casing) I : Industrial grade
P : Plastic casing
= MSF orient only
mmm = Product category VS : Vertical type standard form factor
MSF : micro SATA flash module VL : Vertical type low profile form factor

HS : Horizontal type standard form factor

mmm + Capacity HL : Horizontal type low profile form factor

128M : 128MB 001G: 1GB HO : Horizontal type low profile form factor
with mounting hole

256M: 256MB 002G : 2GB 9

512M : 512MB 004G : 4GB

n = Reserved for specific requirement
008G : 8GB

F : Power pin-7 with fuse

m - Controller C : Conformal-coating

T: TDK (AEGIS Series)

m = Controller version

E i+ Controller grade

C : Commercial grade

I : Industrial grade
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Appendix B. Limited Warranty

APRO warrants your Industrial mSATA Flash Modules against defects in material and workmanship for the
life of the drive. The warranty is void in the case of misuse, accident, alteration, improper installation,
misapplication or the result of unauthorized service or repair. The implied warranties of merchantability and
fitness for a particular purpose, and all other warranties, expressed or implied, except as set forth in this
warranty, shall not apply to the products delivered. In no event shall APRO be liable for any lost profits, lost
savings or other incidental or consequential damages arising out of the use of, or inability to use, this product.

BEFORE RETURNING PRODUCT, A RETURN MATERIAL AUTHORIZATION (RMA) MUST BE
OBTAINED FROM APRO.

Product shall be returned to APRO with shipping prepaid. If the product fails to conform based on customers’
purchasing orders, APRO will reimburse customers for the transportation charges incurred.

Warranty period:

® SPMSFxxxx-TACSC-xx 3 years
® WPMSFxxxx-TAISI-xx 5years
® SBMSFxxxx-TACSC-xx 3 years
® WBMSFxxxx-TAISI-xx 5years

The warranty period is able to extend. Please contact APRO and/or Your APRO distributors for more information.
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