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1.

1.1

Overview

Product Description

1.2

Silicon Motion leverages the industry leading technologies and experiences introduce the fully integrated
FerriSSD® module in small and light form factors for consumer applications such as tablets, navigation,
thin-client, as well as a variety of embedded applications.

The FerriSSD is designed optimally for a wide range of embedded applications that behaves like a SATA
hard drive featuring fast access time and enhanced endurance. Without any moving mechanical parts,
The FerriSSD provides a shock-protected and quiet-operating environment for mobile storage
requirements. The combinations of Silicon Motion advanced technologies such as error correction, bad
block management, and InteIIigentScanT'\’I monitoring application enable FerriSSD DataRefresh™ to
deliver the most robust data integrity and protection in SSD storage.

With high reliability, industry-leading performance and programmable firmware, the FerriSSD is the
ultimate non-volatile storage solution for today’s fast-moving consumer electronics as well as industrial
level applications. The FerriSSD module is available in various form factors and densities for different
storage needs.

Key Features

B Host Interface
- Industrial Standard SATA1.5Gbps / 3.0Gbps interface rate
- SATA Device Sleep (DevSleep) and Partial/Slumber power saving modes supported
- Supports trim command with indeterminate pattern !

m  High Capacity
- Supports unformatted capacity up to 64GB

®m  Small Form Factor
- FerriSSD M25:  2.5” case
- FerriSSD M297: Slim Lite (MO-297)
- FerriSSD M300: mSATA (MO-300A)
- FerriSSD M.2:  M.2 SSD (type 2242)
- FerriSSD DOM: SATA DOM (Disk On Module)

m  Easy-to-Use
- The Plug & Play device only requires format/fdisk prior to use

B Enhanced Data Reliability
- Advanced Hardware BCH Error Correcting Code (ECC) Engine
- StaticDataRefresh and EarlyRetirement technologies ensure the data reliability

' The trim command is an option.

FerriSSD Module SATA Bx Series 5 Revision 1.7
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[ | Robust Data Protection

- Advanced system level protection against unstable power supply
- Multiple data security zones
- PowerShield and DataPhoenix technologies support power-down data protection and recovery

B SSD Status Monitoring
- Supports Self-Monitoring, Analysis, and Reporting Technology (S.M.A.R.T.) commands

B Advanced Global Wear Leveling
- Fully utilizes all memory blocks across management units/die(s)
- Maximizes the SSD lifespan with low Write Amplification Index (WAI)

B Advanced Security
- Supports ATAS8 security feature set
- Supports real time Full Disk Encryption (FDE) with Advanced Encryption Standard (AES)
128/256-bit strength 2
- Supports hardware SHA-256 and True Random Number Generator (TRNG)?

m  Power Supply: 5V/3.3V 3

B Temperature Range
- Operating Temperature - Commercial : 0°C ~ 70°C
- Operating Temperature - Industrial: -40°C ~ +85°C
- Non-Operating and Storage Temperature: -55°C ~ +85°C

2 The encryption function is an option. Refer to 7.1 product coding rule and FerriSSD selection guide for details.
3 BV applies to FerriSSD M25, FerriSSD M297 and FerriSSD DOM; 3.3V applies to FerriSSD M300 and FerriSSD M.2.

FerriSSD Module SATA Bx Series 6 Revision 1.7
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FerriSSD Datasheet

1.3 Block Diagram

Figure 1: FerriSSD Block Diagram
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2. Product Specifications

2.1 Host Interface

FerriSSD Datasheet

The FerriSSD complies to the following industrial standards:

e Serial ATA Revision 2.6

e SATA 1.5/3.0Gbps interface rate

o ATA/ATAPI-8

2.2 Supply Voltage

Table 1: FerriSSD Module Supply Voltage

Model Min Typ Max Unit
FerriSSD M25 4.5 5 5.5 \Y
FerriSSD M297 4.5 5 5.5 \Y
FerriSSD M300 3 3.3 3.6 \Y
FerriSSD M.2 3.135 3.3 3.465 \Y
FerriSSD DOM 4.5 5 5.5 \Y
FerriSSD Module SATA Bx Series Revision 1.7
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3. Physical Specifications

3.1 FerriSSD M25 (2.5”)

3.1.1 FerriSSD M25 Mechanical Drawing
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3.1.2 FerriSSD M25 Pin Assignments

FerriSSD Datasheet

Segment Pin Function Description
S1 GND
S2 A+ RXp
S3 A- RXn
Signal Segment S4 GND
S5 B- TXn
S6 B+ TXp
S7 GND
P1 V33 3.3V Power
P2 V33 3.3V Power
P3 V33 3.3V Power
P4 GND
P5 GND
P6 GND
P7 5V 5V Power
Power Segment P8 5V 5V Power
P9 5V 5V Power
P10 GND
P11 DAS Device Activity Signal
P12 GND
P13 V12 12V Power
P14 V12 12V Power
P15 V12 12V Power
FerriSSD Module SATA Bx Series 10 Revision 1.7
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3.2 FerriSSD M297 (Slim Lite)

3.2.1 FerriSSD M297 Mechanical Drawing
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3.2.2 FerriSSD M297 Pin Assignments

Segment Pin Function Description
S1 GND
S2 A+ RXp
S3 A- RXn

Signal Segment S4 GND
S5 B- TXn
S6 B+ TXp
S7 GND
P1 Retired
P2 Retired
P3 DEVSLP SATA DEVSLP (Device Sleep) Signal
P4 GND
P5 GND
P6 GND
P7 5V 5V Power

Power Segment P8 5V 5V Power
P9 5V 5V Power
P10 GND
P11 DAS Device Activity Signal
P12 GND
P13 V12 12V Power
P14 V12 12V Power
P15 V12 12V Power

FerriSSD Module SATA Bx Series 12 Revision 1.7
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m SI’lCOl‘IMOthH FerriSSD Datasheet
3.3 FerriSSD M300 (mSATA)
3.3.1 FerriSSD M300 Mechanical Drawing
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FerriSSD Datasheet

Detailed Z, Y, W
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FerriSSD Datasheet

3.3.2 FerriSSD M300 Pin Assignments

Pin Type Description

P1 Reserved No Connect

P2 +3.3V 3.3V Source

P3 Reserved No Connect

P4 GND Return Current Path

P5 Reserved No Connect

P6 +1.5V 1.5V Source

P7 Reserved No Connect

P8 Reserved No Connect

P9 GND Return Current Path

P10 Reserved No Connect

P11 Reserved No Connect

P12 Reserved No Connect

P13 Reserved No Connect

P14 Reserved No Connect

P15 GND Return Current Path

P16 Reserved No Connect

P17 Reserved No Connect

P18 GND Return Current Path

P19 Reserved No Connect

P20 Reserved No Connect

P21 GND Return Current Path

P22 Reserved No Connect

P23 +B Host Receiver Differential Signal Pair

P24 +3.3V 3.3V Source

P25 -B Host Receiver Differential Signal Pair

P26 GND Return Current Path

P27 GND Return Current Path

P28 +1.5V 1.5V Source

P29 GND Return Current Path

P30 Two Wire Interface Two Wire Interface Clock
Pin 30 is intended for use as a two wire interface to read a memory
device to determine device information (an example of this would be
for use as SMB bus pins). This pin is not designed to be active in
conjunction with the SATA signal differential pairs.

P31 -A Host Transmitter Differential Signal Pair

FerriSSD Module SATA Bx Series
© 2018 Silicon Motion, Inc.
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Pin Type Description
P32 Two Wire Interface Two Wire Interface Data

Pin 32 is intended for use as a two wire interface to read a memory
device to determine device information (an example of this would be

for use as SMB bus pins). This pin is not designed to be active in
conjunction with the SATA signal differential pairs.

P33 +A Host Transmitter Differential Signal Pair
P34 GND Return Current Path
P35 GND Return Current Path
P36 Reserved No Connect
P37 GND Return Current Path
P38 Reserved No Connect
P39 +3.3V 3.3V Source
P40 GND Return Current Path
P41 +3.3V 3.3V Source
P42 Reserved No Connect
P43 Device Type Shall be a No Connect on mSATA Devices
P44 DEVSLP Enter/Exit DevSleep
P45 Vendor Vendor Specific / Manufacturing Pin
(No connect on the host side)
P46 Reserved No Connect
P47 Vendor Vendor Specific / Manufacturing Pin
(No connect on the host side)
P48 +1.5V 1.5V Source
P49 DA/DSS Device Activity Signal / Disable Staggered Spin-up
P50 GND Return Current Path
P51 Presence Detection Shall be pulled to GND by device
(Presence detection pin provided for tamper proof functionality)
P52 +3.3V 3.3V Source

FerriSSD Module SATA Bx Series
© 2018 Silicon Motion, Inc.
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3.4 FerriSSD M.2

3.4.1 FerriSSD M.2 Mechanical Drawing
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3.4.2 FerriSSD M.2 Pin Assignments

FerriSSD Datasheet

Pin Type Description

1 CONFIG_3 Shall be a No connect on SATA M.2 devices

2 3.3V Supply pin, 3.3V

3 GND Ground

4 3.3V Supply pin, 3.3V

5 No connect No connect

6 Not Available No connect (used for other purposes)

7 Not Available No connect (used for other purposes)

8 Not Available No connect (used for other purposes)

9 No connect No connect

10 DAS/DSS Device Activity Signal / Disable Staggered Spinup
1" No connect No connect (used for other purposes)
12 (removed for key) Mechanical notch B

13 (removed for key) Mechanical notch B

14 (removed for key) Mechanical notch B

15 (removed for key) Mechanical notch B

16 (removed for key) Mechanical notch B

17 (removed for key) Mechanical notch B

18 (removed for key) Mechanical notch B

19 (removed for key) Mechanical notch B

20 Not Available No connect (used for other purposes)
21 CONFIG_0 Shall be a No connect on SATA M.2 devices
22 Not available No connect (used for other purposes)
23 Not available No connect (used for other purposes)
24 Not available No connect (used for other purposes)
25 Not available No connect (used for other purposes)
26 Not available No connect (used for other purposes)
27 GND Ground

28 Not available No connect (used for other purposes)
29 Not available No connect (used for other purposes)
30 Not available No connect (used for other purposes)
31 Not available No connect (used for other purposes)
32 Not available No connect (used for other purposes)
33 GND Ground

34 Not available No connect (used for other purposes)
35 Not available No connect (used for other purposes)

FerriSSD Module SATA Bx Series
© 2018 Silicon Motion, Inc.
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Pin Type Description
36 Not available No connect (used for other purposes)
37 Not available No connect (used for other purposes)
38 DEVSLP Device Sleep, input. If driven high the host is informing the SSD to
enter a low power state.
39 GND Ground
40 Not available No connect (used for other purposes)
41 SATA-B+ Host receiver differential signal pair
42 na No connect (used for other purposes)
43 SATA-B- Host receiver differential signal pair
44 Not available No connect (used for other purposes)
45 GND Ground
46 Not available No connect (used for other purposes)
47 SATA-A- Host transmitter differential signal pair
48 Not available No connect (used for other purposes)
49 SATA-A+ Host transmitter differential signal pair
50 Not available No connect (used for other purposes)
51 GND Ground
52 Not available No connect (used for other purposes)
53 Not available No connect (used for other purposes)
54 Not available No connect (used for other purposes)
55 Not available No connect (used for other purposes)
56 MFG1 Manufacturing pin. Use determined by vendor. *
57 GND Ground
58 MFG2 Manufacturing pin. Use determined by vendor.
59 (removed for key) Mechanical notch M
60 (removed for key) Mechanical notch M
61 (removed for key) Mechanical notch M
62 (removed for key) Mechanical notch M
63 (removed for key) Mechanical notch M
64 (removed for key) Mechanical notch M
65 (removed for key) Mechanical notch M
66 (removed for key) Mechanical notch M
67 Not available No connect (used for other purposes)
68 Not available No connect (used for other purposes)
69 CONFIG_1 Shall be a No connect on SATA M.2 devices
70 3.3V Supply pin, 3.3V

Note ' : No connect on a host.

FerriSSD Module SATA Bx Series
© 2018 Silicon Motion, Inc.

20

Revision 1.7

Simplified Datasheet



511 SiliconMotion
Pin Type Description
71 GND Ground
72 3.3V Supply pin, 3.3V
73 GND Ground
74 3.3V Supply pin, 3.3V
75 CONFIG_2 Shall be a No connect on SATA M.2 devices

FerriSSD Module SATA Bx Series
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FerriSSD Datasheet

3.5 FerriSSD SATA DOM

3.5.1 FerriSSD DOM Mechanical Drawing
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3.5.2 FerriSSD DOM Pin Assignments

FerriSSD Datasheet

Segment Pin Function Description
S1 GND
S2 A+ RXp
S3 A- RXn
Signal Segment S4 GND
S5 B- TXn
S6 B+ TXp
S7 GND
Power Segment P1 5V 5V Power
P2 GND
Pin-Out on FerriSSD SATA DOM
el ] e

M b

iR

ST S2 S3

P1
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4, Command Sets
41 Command Set
Table 2: Command Set
Command Set Command Command Code Protocol
Execute Drive Diagnostic 90h Device diagnostic
Flush Cache E7h Non-data
Identify Device ECh PIO data-in
Initial Drive Parameters 91h Non-data
NOP 00h Non-data
Read Buffer E4h PIO data-in
Read DMA C8h DMA
General Feature Read Multiple C4h PIO data-in
Set Read Sector(s) 20h PIO data-in
Read Verify Sector(s) 40h or 41h Non-data
Set Feature EFh Non-data
Set Multiple Mode Cé6h Non-data
Write Buffer E8h PIO data-out
Write DMA CAh DMA
Write Multiple C5h PIO data-out
Write Sector(s) 30h P1O data-out
Check Power Mode ES5h or 98h Non-data
Idle E3h or 97h Non-data
Power Management | ldle Immediate E1h or 95h Non-data
Feature Set Sleep E6h or 99h Non-data
Standby E2h or 96h Non-data
Standby Immediate EOh or 94h Non-data
Security Set Password F1h PIO data-out
Security Unlock F2h PIO data-out
Security Mode Security Erase Prepare F3h Non-data
Feature Set Security Erase Unit F4h PIO data-out
Security Freeze Lock F5h Non-data
Security Disable Password F6h P1O data-out
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Command Set Command Command Code Protocol
Read Native Max Address F8h Non-data
Set Max Address F9h Non-data
Host Protected Area | Set Max Set Password Foh P10 data-out
Feature Set Set Max Lock Foh Non-data
Set Max Freeze Lock F9h Non-data
Set Max Unlock F9h PIO data-out
Flush Cache Ext EAh Non-data
Read Sector(s) Ext 24h PIO data-in
Read DMA Ext 25h DMA
Read Multiple Ext 29h PIO data-in
Read Native Max Address Ext 27h Non-data
48-bit Address Read Verify Sector(s) Ext 42h Non-data
Feature Set' Set Max Address Ext 37h Non-data
Write DMA Ext 35h DMA
Write DMA FUA Ext 3Dh DMA
Write Multiple Ext 39h P10 data-out
Write Multiple FUA Ext CEh P10 data-out
Write Sector(s) Ext 34h P10 data-out
Erase Sectors COh Non-data
Request Sense 03h Non-data
CFA Feature Set Set Features Enable/Disable 8-bit Transfer EFh Non-data
Translate Sector 87h PIO data-in
Write Multiple Without Erase CDh P10 data-out
Write Sectors Without Erase 38h PIO data-out
Data Set Management 06h DMA
Others Seek 70h Non-data
Wear Level F5h Non-data

Note': By default the 48-bit Address feature set is supported only in the models of 16GB storage capacity and
above. This feature can be an option for small capacities if customers have the need.
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4.2 Identify Device Data

The Identify Device command enables the host to receive parameter information from the FerriSSD. This
command has the same protocol as the Read Sector(s) command. The parameter words in the buffer
have the arrangement and meanings defined in the following table.

Table 3: ID Table
Word F/V Dve;‘lauuelt Description
0 F 044Ah General configuration
1 X XXXXh Default number of cylinders
2 \% C837h Specific configuration
3 X 00XXh Default number of heads
4 X 0000h Retired
5 X 0000h Retired
6 F XXXXh Default number of sectors per track
7-8 \% XXXXh Number of sectors per card
(Word 7 = MSW, Word 8 = LSW)
9 X 0000h Obsolete
10-19 F XXXXh Serial number in ASCII (Right justified)
20 X 0002h Obsolete
21 X 0002h Obsolete
22 X 0000h Obsolete
23 -26 F XXXXh Firmware revision in ASCII.
Big Endian Byte Order in Word.
27 - 46 F XXXXh Model number in ASCII (Left justified).
Big Endian Byte Order in Word.
47 F 8001h Maximum number of sectors on Read/Write Multiple command
48 F 0000h Reserved
49 F OF00h Capabilities
50 F 4000h Capabilities
51 F 0200h PIO data transfer cycle timing mode
52 X 0000h Obsolete
53 F 0007h Field validity
54 X XXXXh Current numbers of cylinders
55 X XXXXh Current numbers of heads
56 X XXXXh Current sectors per track
57 - 58 X XXXXh Current capacity in sectors (LBASs)
(Word 57 = LSW, Word 58 = MSW)
59 F 0100h Multiple sector setting
60 - 61 XXXXh Total number of sectors addressable in LBA Mode

FerriSSD Module SATA Bx Series
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Word F/V IZ:,e:Iauuelt Description
62 X 0000h Reserved
63 F 0007h Multiword DMA transfer
Supports MDMA Mode 0, 1 and 2
64 F 0003h Advanced PIO modes supported
65 F 0078h Minimum Multiword DMA transfer cycle time per word
66 F 0078h Recommended Multiword DMA transfer cycle time
67 F 0078h Minimum PIO transfer cycle time without flow control
68 F 0078h Minimum PIO transfer cycle time with IORDY flow control
69-75 F 0000h Reserved
76 F 0006h Serial ATA capabilities
Supports Serial ATA Gen1 and Gen2
77 F 0000h Serial ATA Additional capabilities
78 F 0148h Serial ATA features supported
* Supports Device Sleep (option)
» Supports software settings preservation (option)
* Device supports initiating power management
79 \Y XXXXh Serial ATA features enabled
80 F 03FCh Major version number (ATA8-ACS2)
81 F 0000h Minor version number
82 F 742Bh Command sets supported 0
83 F 7500h Command sets supported 1
84 F 4002h Command sets supported 2
85 - 87 \Y XXXXh Command set/feature enabled
88 \% 007Fh Ultra DMA mode supported and selected
89 F 0003h Time required for Security erase unit completion
90 F 0000h Time required for Enhanced security erase unit completion
91 \% 0000h Current Advanced power management value
92 \Y FFFEh Master Password Revision Code
93-99 \Y 0000h Reserved
100 - 103 V XXXXh Maximum user LBA for 48-bit Address feature set
104 - 127 V 0000h Reserved
128 \% 0001h Security status
129 - 159 X 0000h Vendor unique bytes
160 F 0000h Power requirement description
161 - 168 X 0000h Reserved
169 F 0001h Data Set Management supported (option)
170-216 \ 0000h Reserved
217 F 0100h Non-rotating media (SSD)
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Word FI/V IZ:,e:Iauuelt Description
218 - 221 X 0000h Reserved
222 F 101Fh Transport major revision (SATA Rev 2.6)
223 - 254 X 0000h Reserved
255 X XXXXh Integrity word
Notes:

1. F = content (byte) is fixed and does not change.
2. V = content (byte) is variable and may change depending on the state of the device or the commands executed

by the device.

3. X = content (byte) is vendor specific and may be fixed or variable.
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5. Environmental Conditions

5.1 Temperature

FerriSSD Datasheet

Table 4: FerriSSD Module Temperature Support

Parameter

Specifications

Operating Temperature

0°C ~ 70°C for the commercial version
-40°C ~ +85°C for the industrial version

Non-Operating Temperature

-55°C to +85°C

Storage Temperature

-55°C to +85°C

5.2 Humidity

Table 5: FerriSSD Module Humidity Support

Parameter

Specifications

Operating Humidity

Humidity

5% to 95% (Non condensation)

Non-Operating Humidity

Humidity (Non condensation)

5% to 95%

Maximum Relative Humidity Gradient

20% per hour

5.3 RoHS

Directive of the European Parliament and of the Council on the Restriction of the Use of Certain
Hazardous Substances in Electrical and Electronic Equipment, 2002/95/EC, January 2003. (RoHS

Directive).
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6. Reliability

6.1 Reliability Specifications

Table 6: Reliability Specifications

Type UBER MTBF
CommercialFerri 1 sector in 10'® bits read, max 1,200,000 hours
XtendFerri 1 sector in 10'® bits read, max 2,000,000 hours
EnterpriseFerri 1 sector in 10"® bits read, max 2,000,000 hours

Notes:

1. UBER: Uncorrectable bit error rate will not exceed one sector in the specified number of bits read. Refer to the JEDEC SSD

specifications for detailed definition.

2. Mean Time Between Failure is estimated based on FIT value. FIT (Failure in Time) test is conducted at SMI internal test lab

with SMI RDT (Reliability Demonstration Test).

6.2 Endurance

e CommercialFerri: 2,500 P/E cycles
e XtendFerri: 20,000 P/E cycles
e EnterpriseFerri: 50,000 P/E cycles

6.3 Preventive Maintenance

No preventive maintenance is required.
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7. Ordering Information

71 Product Coding Rule

Table 7: Product Code Definitions

Example: MB631GX8UBAL

M Module

B Form Factor

e« A =FerriSSD M25 (2.5” case)
B = FerriSSD M297 (half-slim)
e C =FerriSSD M300 (mSATA)

¢ D =FerriSSD M.2 (22 x 42 mm)
e S =FerriSSD DOM (Type S)

6 Ferri Family

3 Type / Interface

¢ 1 = CommercialFerri / SATA
o 3 = EnterpriseFerri /| SATA

o 5= XtendFerri / SATA

1 Encryption Function
+ 1 = Standard
+ 2 = Encryption Enabled

G Package: MCM TFBGA

X Operating Temperature
¢« X=0°C~70°C (C-temp)
e E=-40°C ~+85°C (I-temp)

8 Capacity

« 1=1GB
¢ 2=2GB
e 4=4GB
« 3=8GB
« A=16GB
« B=32GB
« C=64GB

0 PCB Revision

BA/BB/BC/BD Product Revision

O BOM Version

Note: Refer to the FerriSSD Product Selection Guide for valid ordering numbers.
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