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1. GENERAL DESCRIPTION

1.1. Overview

The SMART INDUSTRIAL GRADE eUSB Drive is a robust “SLC” flash based hard drive designed for
use as the main boot and storage device for embedded systems. The small form factor, low power
consumption and fast access time are important advantages a SMART eUSB Drive has over traditional
hard drives. The drive uses a USB 2.0 High Speed serial link providing a simple two wire signaling
interface to the host.

The SMART eUSB Drive is available in sizes up to 16GB, Commercial or Industrial temperature, and
5V or 3.3V power. The drive is capable of sustained read speeds up to 35MB/s and write speeds up to
24MB/s. The time to access a random location is typically less than 1 ms for the drive.
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2.

Features

Universal Serial Bus 2.0 (Hi-Speed USB) compatible

2 wire small form factor USB interface to host

Industry standard header, or low profile stacking header for connecting to the host
Read Speed up to 35 MB/s and write Speed up to 24 MB/s

Capacity range from 256GB to 16GB

BCH Error Correction Code - corrects up to 8 bit errors per 512 byte sector

Low power Dissipation- less than .45W active (.68W for 5V version) and less than 1mW standby
Dynamic and Static Wear Leveling

Commercial Temp range 0° C to 70°

Industrial Temp range -40° C to 85°

Firmware upgradeable via USB bus

Support USB Mass Storage Class requirements for Bootability

Remote Write Protect and drive Reset Control options available

Life Monitoring (Vendor Commands)

Descriptors programmed into 256 Bytes of Attribute Memory
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1.3.

Ordering Information

SMART Legacy Standard Connector (.385 in high) — Spansion/Toshiba Flash

Part Number \?;?%)é Connector Eggzg@ Dg:é?ty (;:ghaliﬁt SR;)eeaedd ggrelgj i&::rlizr: V-\r/)r/ﬁe
13 (MB/s) (MB/s) Time Current

SG9EDx2L256G1Az 3.3/5 Legacy 256MB 1Gb 2 31 12 4 80
SG9EDx2L512G2Az 3.3/5 Legacy 512MB 2Gb 2 31 17 4 90
SGOEDx2L1GG4Az 3.3/5 Legacy 1GB 4Gb 2 30 17 5 100
SG9EDx2L2GG9Az 3.3/5 Legacy 2GB 8Gb 2 33 17 .6 100
SG9EDx2L4GGATz 3.3/5 Legacy 4GB 16Gb 2 32 24 .6 110
SG9EDx2L8GGBT 3.3/5 Legacy 8GB 32Gb, 4K 2 35 15 .6 110
SG9EDx2L16GGBT 3.3/5 Legacy 16GB 32Gb, 4K 2 28.6 15 .8 110

SMART Legacy Low Profile Connector (.290in high) — Spansion/Toshiba Flash

Suppl Physical Chi Chi Read Write Random Typ.
Part Number VoIE()aFl) )(; Connector Cayacit Densri)t Quan?it Speed Speed Access Write
9 pacity y y (MB/s) (MB/s) Time Current
SGIEDX2U256G1AZ 5 Le%,‘"’r‘g}’”tow 256MB | 1Gb 2 31 12 4 80
SGIEDX2U512G2Az 5 Le%,‘"’r‘g}’”tow 512MB | 2Gb 2 31 17 4 90
SG9EDX2U1GG4Az 5 Legp"’;g}’"tow 1GB 4Gb 2 30 17 5 100
SGIEDX2U2GGIAZ 5 Legp"’:g}’”tow 2GB 8Gb 2 33 17 6 100
SGIEDX2U4GGATZ 5 Le%,‘"’r‘g}’”tow 4GB 16Gb 2 32 24 6 110
SG9EDX2USGGBT 5 Legp"’;g}’"tow 8GB 324%" 2 35 15 6 110
SGOEDX2U16GGBT 5 Legp"’:g}’”tow 16GB 324(f<b' 2 28.6 15 8 110

SMART Legacy 2mm Connector (.144in high) — Spansion/Toshiba Flash

Part Numb Supply c Physical Chip Chip SReadd %Nm% Iiandom V'\l'/yp-
art Number Voltage onnector Capacity Density Quantity (N’?g/es) (N’?g/es) 'I(Eicnfzs Currrlteit

SG9EDx2M256G1Az 5 Legacy 2mm | 256MB 1Gb 2 31 12 4 80
SG9EDx2M512G2Az 5 Legacy 2mm | 512MB 2Gb 2 31 17 4 90
SGOEDXx2M1GG4Az 5 Legacy 2mm 1GB 4Gb 2 30 17 5 100
SG9EDx2M2GG9Az 5 Legacy 2mm 2GB 8Ghb 2 33 17 .6 100
SGOEDx2M4GGATz 5 Legacy 2mm 4GB 16Gb 2 32 24 .6 110
SGO9EDX2M8GGBT 5 Legacy 2mm 8GB 32Gb, 4K 2 35 15 .6 110
SGOEDX2M16GGBT 5 Legacy 2mm 16GB 32Gb, 4K 2 28.6 15 .8 110
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1.3.1. Part Number Geometry

ey Sve _C : S sictors __ Capadity (MB)

256 MB 2K 3BF 10 20 491519 251.6577

512 MB 2K 3CF 10 3F 983039 503.316
1GB 2K 79E 10 3F 1966079 1006.632
2GB 2K F3C 10 3F 3932159 2013.265
4GB 2K 1E79 10 3F 7864319 4026.531
8 GB 4K 3CF3 10 3F 15728639 8053.063
16 GB 4K 79E6 10 3F 31457279 16106.13
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1.4. Part Number Decoder

SG 9 ED 52L XXX G 1 X

I
Jj -

Operating Temperature
Blank: Commercial OC to 70C
I: Industrial -40C to 85C
NAND Manufacturer

T: Toshiba
A: Spansion

Device Density

1. 1Gb
2:2Gb

4: 4Gb

9: 8Gb

A: 16Ghb, 2K
B: 32Gb, 4K
C: 16Gb, 4k
D: 8Gb. 4K

USB Controller
G: SM325 Static Wear Leveling

Disk Density
256: 256MB
512: 512MB
1G: 1GB
2G: 2GB
AG: 4GB
8G: 8GB
16G: 16GB

Configuration

5:5Volt 3:3.3 Volt
1: 1 Chip 2:2Chip

C: Short Version

L: Legacy Connector

M: Legacy Mini Connector

U: Legacy: Low Profile

B: Stacking Connector Bottom
T: Stacking Connector Top

Product Code
ED: Embedded Drive

Memory Cards
SG: SMART RoHS

Corporate Headquarters: 39870 Eureka Dr, Newark, CA 94560, USA « Tel:(510) 623-1231 « Fax:(510) 623-1434 « E-mail: inffo@smartm.com
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1.4.1. Transfer Rates

Write Data Transfer Rate

2 Chip Solution
24MB/s (2kp 4GB drive)

Read Data Transfer Rate

35MB/s (2kp 4GB drive)

Host Interface Speed

60MB/s

1.4.2. Reliability

MTBF

Reliability
> 6,000,000 Hours

Data Retention @ 25 °C

10 years > 90% life remaining
1 years < 10% life remaining

Endurance

1.25 TBW (256MB); 2.5 TBW (512MB); 5 TBW (1GB); 10 TBW (2GB);
20 TBW (4GB); 40 TBW (8GB); 80 TBW (16GB)

1.4.3. Power Requirements

2 Chip Solution

5.0V+/-5%; 3.3V+/-10%
Idle Current 50mA
Write Current 130mA
Standby Current 2mA

1.4.4. Environmental Characteristics

Parameter

Operating temperature

Value
0°C to +70°C (Commercial)
-40°C to +85°C (Industrial)

Storage temperature

-40°C to +85°C

Humidity 70% to 85%

Shock 80G max

Vibration 1.12 grms (3 to 500 Hz)
Altitude 3000 m

1.4.5. Physical Dimensions

Parameter Legacy Connector Stacking Connector Legacy 2mm
Length PCB 1.36 in. (34.54mm) 1.65 in. (41.91mm) 1.45 in. (36.9mm)
Width PCB 0.99 in. (25.15mm) .906 in. (23.00mm) 1.05 in. (26.6mm)

Mounted Height

0.591 in (15.02mm) (Standard)
0.381in (9.68mm) (Low Profile)

0.277in. (7.04mm) (Single)

0.468in. (11.8mm) (Double) | 9-24in (6.0mm)

Corporate Headquarters: 39870 Eureka Dr, Newark, CA 94560, USA « Tel:(510) 623-1231 « Fax:(510) 623-1434 « E-mail: inffo@smartm.com
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1.5. MTBF Information

SMART Modular Reliability Modeling

Product reliability is based upon several key factors. Every semiconductor component manufacturer
publishes a “reliability report” associated with each component. There are several means of reporting
and representing these reliability statistics within the industry standard formats. The two major formats
of “product reliability” are the abbreviated terms of MTBF (Mean Time Between Failure, in hours) and
the FIT Rate (Failures Per Billion hours). These two terms of reliability factors are the most commonly
used within the Electronics Semiconductor Industry.

Reliability Models are based upon internal components specific to each product and will vary widely
based upon the internal components technology family, and internal operating conditions for a given
application. Reliability Modeling will extrapolate approximate product life-span calculations by utilizing
known reliability factors from each component manufacturer, over a given temperature range and
operating parameters.

There are several industry standard software packages available for product reliability modeling. Smart
Modular utilizes Item Software’s reliability model, the RDF2000 UTE C 80-810 Telecom Standard.
Smart Modular Technology has derived the following reliability statistics based upon numerous
specifics related to and including; internal component packaging, pin configurations, component
density, and internal component substrate architecture.

Product reliability modeling for Smart Modular Technology is based upon continual usage of the
product, within accepted normal operating parameters. Compromise of the published normal operating
parameters will adversely affect the product life-span reliability model. For a more detailed breakdown
analysis, contact Smart Modular Customer Support.

E-USB 2GB @25°C
FPBH (Failures Per Billion Hours) MTBF (Hours)
112 8,863,894
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2. GENERAL DESCRIPTION

The Smart eUSB Drive contains a USB/NAND controller and one or two flash memory devices. The
controller interfaces with a host system allowing data to be written and read from the flash memory
device.

2.1. Functional Block Diagram

5v r—— " --"-"—-"—-—"—"—— — — o

| I I

—_—— — I |

- . | RAM Buffer - MI Cr'—ogcessor |

. 1 I |USB Enchoint Cortroller P I

. I 1 I

[ D | , |

Conn <« | Data Buffer 1 | Memry

WPt | I

| Reet | ‘ | |

— | Y USB/NAND |

GND| _ Cortroller .

= 1| 5

I ECC I

L - — e e e e e e e ———_— M|

L (omrzose ) J
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2.2.  Physical Specifications
2.2.1. Board Dimensions — Legacy Connector

.040 [1.02 mm]
.955 [24.51 mm] — o 235 [6.97 mm)]
2100 [2.55 mm] 100 [2.54 mm]
10Pls
040 [1.02 mm]

@.128 [3.25 mm]

1.110 [28.19 mm]

_L[w Pl's

| 100 [2.54 mm]

4Pr's

1.083 [27.50 mm]

1.360 [34.54 mm]
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2.2.2. Board Dimensions — Stacking Connector

134 [3.40 mm)
128 [3.25 mm] 020 [0.51 mm]
067 [1.70 mm] —-= | 010 [0.25 mim]
— 073 [1.85 mm]
— 093 [2.35 mm)]
[;
186 [4.20 mm] | — :
— ——= L
_331 [B.41 mim] E———— — — —— — —— — 8] - 146 [3.70 mim] .185 [4.71 mm]
e — = — .Em J 1 }
C i} ’_dJ_‘ 41
039 [1.00 ma)] -
028 [0.71 mm] - ]_.051 (1,30 mm]
A48 [3.00 mim) 1.394 [35.41 mmM] ——————=
236 [6.00 mm] —=——

}

L 040 [1.02 mm)]

1.650 [41.91 mm]

e o
% %i q% % 806 [23.00 mm]
.Y i
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2.2.3. Horizontal Mounting
Legacy Connector

Legacy Connector
.385[9.78 mm] High

1.360 [34.54 mm] i

1.110 [28.19 mm] e
1 K}

177 [4.50 mm] A 1.083 [27.50 mm]

385 [9.78 mm] - 115 [2.92 mm]

T u.,_i__

L 474 [12.04 mm] L 500 [12.70 mm]

S ©

Note: Option standoff 2-56x.500[12.70 mm] may be in mother PCB
or Embedded USB Drive.
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Low Profile Legacy Connector

Low profile Legacy Connector
.290[7.37mm] High

| . 1.360
| [34.54 mm]
1.110 [28.19 mm]
18 [4.5 mm] ——| | | 1.082 [27.49 mm]

.290 [7.37 mm]

- ——

379 [9.63 mm]

o o
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Stacking Connector

1850 141 .81 mm)

06 [23 .00 Frifh ]

18500 [41.91 mtn|

T
466 [11.83 mm]

N7 [Z.HTmm]J

1650 [41.91 min]
=== 268 [& 50 mm]
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2mm Low Profile Legacy Connector

-145[3.68 mm] High

1.45 [36.9 mm]

B
- 1.05 [26.6 mm]
[1.0 mm] l 24 [6.0 mm]

L A8 [4.5 mm]
1.08 [27.5 mm]

19 [4.9 mm]

ON —=—= OFF
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2.2.4. Connector Pinout
Legacy Connector — 5V

l: +5V
Standoff 2: No Connect
3: Data —
4: No Connect
5: Data +
6: No Connect
7: GND
8: No Connect
9: Key
10: No Connect

Legacy Connector — 3.3V

1: Key

2: No Connect
3: Data—

4: No Connect
5: Data +

6: No Connect
7: GND

Standoff

90000
0000 8: No Connect

9: +3.3V

10: No Connect
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Standoff Connector

(1|

B@EB
E

Stacking Connector

Pinout
J1

. Reset #
WP #
- Active #
NC
3.3V
GND
DP
(Y]
- GND

QONOINRLNS

Pinout

J1(USB1) J2 (USB2/NC)

‘Reset#
- WP#
:LED

. 5V

1 3.3V

: GND
:DP

: DM

- GND

OCONONAWN =

1

CoO~NoOOPR,WN

‘Reset#_2
:WP#_2
:LED_2
:5V_2
:3.3V_2
:GND_2
:DP_2
:DM_2

- GND_2
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2.2.5. Host Connector and Pinout
Legacy Connector

The embedded USB drive uses a 0.1” pitch 2x5 pin header that is keyed to the voltage of the board.
The 3.3V board will have position 1 blocked and the 5V board will have position 9 blocked. The
connector on the host must be keyed correctly to avoid damage to the board. The header on the host
may be any 0.1” pitch 2x5 header with 0.025sqin posts with the appropriate position removed for
keying. For example a Samtec P/N TSW-105-23-F-D-009 is the appropriate part number to for the 5V
board. P/N TSW-105-1-23-F-D-001 is the appropriate part number for the 3.3V board.

For the Legacy Short Connector, the header on the host should be TMM-105-S-D-009

Standoff

The Legacy Connector Drive uses a standoff that can be screwed or locked onto the host board. The
mounting hole on the host board should be 0.125 inches in diameter to accommodate a screw or
locking pins and should be spaced as indicated on the diagram in section 2.2.1.

The low profile versions do not come with a standoff.

Stacking Connector

The SMART eUSB Drive with the stacking connectors is designed for applications where low mounted
height is important or where a second drive is needed. The stacking drive comes in two configurations:
Top or Bottom. If only a single drive will be used on a system, use the Top configuration. In this
configuration, J1 is used to connect the power and USB signals between the host and the drive. J2 is
used only for board support in this configuration and will not use any signals on this connector.

If board stacking is to be used, a Bottom drive and a Top drive can be used together. Each will have its
own independent USB bus and appear as a separate drive. The Bottom drive is the same as the top
drive, except that it has additional headers mounted on top of it to connect with a second drive. On the
Bottom drive, J2 and J3 are used to pass the second USB bus up to the Top board. J4 is a dummy
header used for supporting the Top board and does not contain any signals.

The Stacking Connector drives contains two Hirose DF9, 9Pin, 1mm pitch, friction locking, SMT
receptacles for connecting to the host. The part number for this part from Hirose is:

DF9B-9S-1V

The mating part for use on the host may be any of the following Hirose Part numbers:

DF9-9P-1V (with metal fitting, with boss)

DF9B-9P-1V (with metal fitting, without boss)

DF9A-9P-1V (without metal fitting, with boss)

DF9C-9P-1V (without metal fitting, without boss)

Both 5V and 3.3V are shown on the connector but only one is necessary. If the 3.3V drive is being used
only 3.3V needs to be connected on the host. If the 5V drive is being used only 5V needs to be
connected on the host. To be able to use either drive connect both power lines on the host.

Two optional signals are brought out to pins 1 and 2 of the connector. If these signals are not used by
the host, these pins must be left unconnected.
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Pin 1, Reset#, may be used by the host to apply a hardware reset to the drive. This reset signal is a
3.3V active low signal. The host may pull this signal low to force a reset to the drive controller. At all
other times (including during power up) the host must present a high impedance to this signal. Reset#
is pulled up to 3.3V on the drive

Pin 2, WP#, may be used by the host to write protect the drive. This signal is a 3.3V active low signal
that is shared between the host and the switch (if present) on the USB drive. The host may pull this
signal low to write protect the drive. At all other times the host must present a high impedance to this
signal. WP# is pulled up to 3.3V on the drive. The switch and this pin are logically OR’d- if either are
set, the drive will be write protected.

Pin 3, LED, is a 3.3V status signal that indicates when the drive is busy. This signhal may be used to
drive a low current LED or other logic on the host to indicate drive status to the user or system. This
signal is active low has a 4mA drive strength

3. ELECTRICAL INTERFACE

3.1.  Electrical Description

This interface standard is electrically compatible with the USB 2.0 specification. Bus Timing and Electrical
Characteristics are described in the Universal Serial Bus Specification Revision 2.0 Section 7.3.2

3.2. Absolute Maximum Ratings

Symbol Parameter Ratings Unit
5V Supply Voltage -0.3 min to 6.0 max V
3.3V Supply Voltage -0.3 min to 4.0 max \%
VIN Input Voltage GND -0.5t0 VCC + 0.5 \%
[IN* DC Input Current TBD mA

-25 to 75 (Commercial)
TSTG Storage Temperature 40 to 85 (Industrial) C
3.3.  Recommended Operating Conditions
Symbol Parameter Ratings Unit
5v* Supply Voltage 5.0V 4.75t05.25 \%
3.3Vv** Supply Voltage 3.3V 3.0t0 3.6 Y
. . Oto 70

TA Operating Temperature Commercial 40 10 85 C

*This supply is not used on the 3V only drive.
**This supply is not used on the 5V only drive.
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3.4. Electrical Characteristics

Parameter Configuration

1 Chip 55 71 90 mA

Read Current -
2 Chips 55 71 120 mA
. 1 Chip 75 95 90 mA

Write Current -
2 Chips 85 105 150 mA
Idle Current All 50 65 75 mA
Suspend Current All 230 300 500 UA

DC Characteristics (Ta=0to +70 °C, Vcc = 3.3V, unless otherwise specified

4. RBC COMMAND DESCRIPTION FOR USB BULK-ONLY TRANSPORT

This section documents the Host Interface Commands supported by the USB Memory Controller.

The standard class interface specification is currently implemented. SMART Modular’'s device does not
support Interrupt or Isynchronous transport protocol. For the purpose of data integrity only Bulk and
Control Transport modes are implemented.

4.1. Conventions

For the purpose of this addendum the following naming conventions are used:
Smart Modular’s Device - SMART Modular's Embedded USB Drive

1Fh - Hexadecimal numbers are followed by an “h”

011b- Binary numbers are followed by a “b”

bRequest - words in italics indicate terms defined by USB or by this specification

4.1.1. Definitions

¢ Bulk Only Interface - Communication method used for data storage needing good data integrity.
This interface uses bulk endpoints.

e Command block Wrapper (CBW) - A packet containing a command block and associated
information.

e Command Status Wrapper (CSW) - A packet containing the status of a command block.

e Configuration Descriptor - A string of data that describes the functionality and operation of the
device.

e Data-In - Indicates a transfer of data IN form the device to the host.

e Data-Out - Indicates a transfer of data OUT from the host to the device.

e Device Descriptor - is a string of data that describes a USB device. Examples of data within this
descriptor are: Class, Subclass, Product ID, and Version.

e Device Request - Low level communication from the host for querying the device using the
control pipe.

e Endpoint - A uniquely addressable portion of a USB device that is the source or sink of
information in a communication flow between the host and device.

e Interface Descriptor - Binds a driver to a USB software interface. USB devices may have one or
multiple software interfaces. A PC views a USB device as a collection of software interfaces.

e Processed - Data received and controlled internally by the device to the point that the host need
no longer be concerned about it.
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Relevant - The amount of the data sent to the host by the device that is significant.

o Reset Recovery - An error recovery procedure by which the host prepares the device for further
CBWs. This is done below RBC level through a special low level control packet

e Thin Diagonal - Cases where the host and device are in complete agreement about the data
transfer.

e SPC-2 - SCSI Primary Command-2

e RBC - Reduced Block Command

RELATED DOCUMENTS

o

¢ USB Mass Storage Overview Version 1.1, available at
http://www.usb.org/developers/data/devclass/usbmassover_11.pdf

e USB Mass Storage Bulk-Only Version 1.0 available at
http:/www.usb.org/developers/data/devclass/usbmassbulk _10.pdf

¢ Reduced Block Commands (RBC), T10/1240-D, available at
http://www.t10.org/drafts.htm

e Universal Serial Bus Specification Version 1.1, available at
http://www.usb.org/developers/data/usbspec.zip

e Universal Serial Bus Specification version 2.0, available at
http://www.usb.org/developers/data/usb_20.zip

Note: Please do not confuse the command or transport document versions with the USB
specification SMART Modular’s device is USB 2.0 compliant
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6. STANDARD DESCRIPTOR
SMART Modular’s device supports the following standard USB descriptors:

e Device Descriptor - SMART Modular's device has one device descriptor.

o Configuration - SMART Modular’s device has one default configuration descriptor, which
supports the Bulk-Only Data Interface.

o Interface - SMART Modular’s device supports the Bulk-Only Data Interface.

e Endpoint - SMART Modular’s device supports the following endpoints: (a) Control (b) Bulk-In
endpoint (c) Bulk-Out endpoint. The host shall use the first reported Bulk-In and Bulk-Out
endpoints for the selected interface.

e String - SMART Modular’s device provides the string field that has Vendor Name, product ID as
well as containing a unique serial number

6.1. Device Descriptor

SMART Modular’s device has one device descriptor. The device shall specify the device class and
subclass codes in the interface descriptor, and not in the device descriptor.

Table 6.1 Device Descriptor

Offset Field Size Value Description
0 bLenght Byte 12h | Size of this descriptor in bytes.
1 bDescriptorType Byte 01h DEVICE descriptor type.
2 bcdUSB Word | 0200h | USB Specification Release Number in Binary Coded Decimal
4 bDeviceClass Byte 00h | Class is specified in the interface descriptor.
5 bDeviceSubClass Byte 00h | Subclass is specified in the interface descriptor.
6 bDeviceProtocol Byte 00h | 00h Protocol is specified in the interface descriptor.
7 bMaxPacketSize0 Byte 40h zl;/lrix\g?dm(op;hc,kle(t)rs]:zzeofhoyréleonhd))pmnt zero. (only 8, 16, 32, or 64
8 idvVendor Word | OE39h | Vendor ID (assigned by the USB-IF).
10 idProduct Word | 2B0Oh | Product ID (assigned by the manufacturer)
12 bcdDevice Word | Varies | Device release number in binary-code decimal
14 iManufactures Byte 01h Index of string descriptor describing the manufacturer.
15 iProduct Byte 02h Index of string descriptor describing this product
16 iSerial Number Byte 03h | Index of string descriptor describing the device’s serial number
17 | bNumConfiguration | Byte 01h | Number of possible configurations
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6.2. Configuration Descriptor

SMART Modular's Embedded USB Drive device has one default configuration descriptor, which
supports the Bulk-Only Data Interface. The configuration descriptor describes information about a
specific device configuration. The descriptor contains a bConfiguration Value field with a value that,
when used as a parameter to the setConfiguration() request, causes the device to assume the
described.

Table 6.2 Configuration Descriptor

Offset Field Size Value Description
0 bLength Byte | 09h Size of this descriptor in bytes.
1 bDescriptorType Byte | 02h Configuration Descriptor type.
Word | 0020h | Total length of data returned for this configuration, Includes
5 combined length of all descriptors (configuration, interface,
wTotalLength . o ;
endpoint, and class-or vendor-specific) returned for this
configuration.
Byte | Olh Number of interfaces supported by this configuration. The
4 bNumiterfaces device shall support at least the Bulk-Only Data Interface.
5 bConfigurationValue Byte | Olh Value to use as an argument to the SetConfuguration() request
to select this configuration.
6 iConfiguration Byte | 00h Index of string descriptor describing this configuration
Byte | 80h Configuration characteristics:
Bit Description
7 Reserved (set to one)
6 Self-powered
7 bmAttributes 5 Remote
4.0 Reserved (reset to zero) Bit
7 is reserved and must be set to one for historical reasons. For
a full description of this bmAttributes bitmap, see the USB 2.0
Specification.
Byte | 32h Maximum power consumption of the USB device from the bus
8 in this specific configuration when the device is fully
maxPower -
operational.
Expressed in 2mA units (i.e.50=100mA).
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6.3. Interface Description

SMART Modular’'s device supports the Bulk-Only Data Interface. This descriptor describes a specific
interface within a configuration. A configuration provides one or more interfaces, each with zero or more
endpoint descriptors describing a unique set of endpoints within the configuration.

Table 6.3 Bulk-Only Data Interface Descriptor

Offset Field Size Value Description
0 bLength Byte 09h | Size of this descriptor in bytes.
1 bDescriptorType Byte 04h INTERFACE Descriptor type.
Number of interface. Zero-based value identifying the index in
2 binterfaceNuber Byte 00h | the array of concurrent interfaces supported by this
configuration.
3 bAlternateSetting Byte 00oh Value used to select alternate setting for the interface identified

in the prior field.

Number of endpoints used by this interface (excluding endpoint

4 bNumEndpoints Byte 02h z610)

5 binterfaceClass Byte 08h MASS STORAGE Class

Subclass code (assigned by the USB-IF).

Indicates which industry standard command block definition to
use. Does not specify a type of storage such as a floppy disk or
CD-ROM drive. (06h means USB Flash Disc is using SCSI
transparent Command set as of USB Mass Storage Overview
Specification)

6 binterfaceSubClass Byte 06h

BULK-ONLY TRANSPORT. (See USB Mass Storage Overview

7 binterfaced Protocol | Byte 50h Specification)

8 ilnterface 00h | Index to string descriptor describing this interface
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6.4. Endpoints Descriptors

Smart Modular’'s device supports three endpoints: Control, Bulk-In and Bulk-Out. O (zero) is the default
Control endpoint and does not require a descriptor.

6.4.1. Bulk-In Endpoint
The Bulk-In Endpoint is used to transfer data and status from device to host.

Table 6.4.1 Bulk-In Endpoint Descriptor

Offset Field Size Value Description
0 bLength Byte 07h | Size of this descriptor in bytes.
1 bDescriptorType Byte 05h ENDPOINTS Descriptor type.
The address of this endpoint on the USB device. The address
is encoded as follows.
. Bit Description
2 bEnpointAddress Byte 81h 3.0 The endpoint number
6..4 Reversed. setto 0
7 1=In
3 bAttributes Byte 02h | This is a Bulk endpoints.
4 wMaxPacketSize Word | 0200h | Maximum packet size.
6 binterval Byte FFh | Does not apply to Bulk endpoints

6.4.2. Bulk-Out endpoint
The Bulk-Out Endpoint is used to transfer command and data from host to device.

Table 6.4.2 Bulk-Out Endpoint Descriptor

Offset Field Size Value Description
0 bLength Byte | 07h Size of this descriptor in bytes.
1 bDescriptorType Byte | 05h ENDPOINTS Descriptor type.
02h The address of this endpoint on the USb device. The address is
encoded as follows.
. Bit Description

2 bEnpointAddress Byte 3.0 The endpoint number
6..4 Reversed. setto 0
7 0 =Out

3 bAttributes Byte | 02h This is a Bulk endpoints.

4 wMaxPacketSize Word | 0200h | Maximum packet size.

6 binterval Byte | FFh Does not apply to Bulk endpoints
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7. REDUCE BLOCK COMMAND (RBC) DESCRIPTORS

The Reduced Block Commands are a simplified set of the SCSI Primary Commands - 2

(SPC-2) used for block devices. The SPC-2 specification contains the second-generation definition of
the basic commands for all SCSI devices.

Command Supported by SMART Modular’s

Command OpCode : Reference
Support Device

FORMAT UNIT 04h O NO * RBC
INQUIRY 12h M Yes SPC-2
MODE SELECT (6) 15h M Yes SPC-2
MODE SENSE (6) 1Ah M Yes SPC-2
PERoSTEN 5Eh 0 No * SPC-2
S | s | o
VEDIOM RemovAL | LEh v ves ReC
READ (10) 28h M Yes RBC
READ CAPACITY 25h M Yes SPC-2
RELEASE (6) 17h o} No * SPC-2
REQUEST SENSE 03h @] Yes SPC-2
RESERVE (6) 16h o} No * RBC
START STOP UNIT 1Bh M Yes RBC
oy CHRONIZE 35h 0 No * SPC-2
TEST UNIT READY 00h M Yes RBC
VERIFY (10) 2Fh M Yes RBC
WRITE (10) 2Ah M Yes SPC-2
WRITE BUFFER 3Bh O Yes SPC-2
MODE SENSE 5Ah B Yes USB-Boot
Notes:

e Command Support Key: M = support is mandatory; N/A = not applicable, O = support is optional, B =
support if for Bootability

e The CONTROL byte (the last byte of CDB) shall be set to zero

e When the host issue command that t is not supported by SMART Modular’s device, the device returns
“STALL” and waits for the host to send a “Clear Feature” command to reset.

Corporate Headquarters: 39870 Eureka Dr, Newark, CA 94560, USA « Tel:(510) 623-1231 « Fax:(510) 623-1434 « E-mail: inffo@smartm.com
Flash Design Center: 2 Highwood Dr, Suite 101, Tewksbury, MA 01876 USA » Tel:(978) 221-3500 « Fax:(978) 303-8757
Asia: Plot 18, Lrg Jelawat 4, Kawasan Perindustrian Seberang Jaya 13700, Prai, Penang, Malaysia ¢ Tel: +604-3992909 « Fax: +604-3992903

©2014 Smart Modular Technologies -28 -



.

/ SMART
7 4
SMART eUSB Drive

/ Modular Technologies SGIEDX2yXxXG1AZ
— March 2014
Declaration of Conformity
Responsible Party Name: SMART Modular Technologies, Inc.

Address: 39870 Eureka Drive
Newark, CA 94560-4809, USA
Phone: +1-510-623-1231

hereby declares that the products:

to which this declaration relates are in conformity with the following Directives and other normative documents:

RoHS Directive 2011/65/EU

Restriction of the use of certain hazardous substances in electrical and electronic equipment

EN 50581:2012
Technical documentation for the assessment of electrical and electronic products with respect to the
restriction of hazardous substances

Name: Jeffrey Milano
Title: Director, Worldwide Quality
Date: March 18, 2014 7:55 AM

Representative in the European Union (for regulatory topics only):
Mr. Graham Kyle

SMART Modular Technologies (Europe) Ltd.

312 Nasmyth Building, Nasmyth Avenue

Scottish Enterprise Technology Park

East Kilbride, Scotland, G75 0QR
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Disclaimer:

No part of this document may be copied or reproduced in any form or by any means, or transferred to any third
party, without the prior written consent of an authorized representative of SMART Modular Technologies, Inc.
(“SMART"). The information in this document is subject to change without notice. SMART assumes no
responsibility for any errors or omissions that may appear in this document, and disclaims responsibility for any
consequences resulting from the use of the information set forth herein. SMART makes no commitments to
update or to keep current information contained in this document. The products listed in this document are not
suitable for use in applications such as, but not limited to, aircraft control systems, aerospace equipment,
submarine cables, nuclear reactor control systems and life support systems. Moreover, SMART does not
recommend or approve the use of any of its products in life support devices or systems or in any application
where failure could result in injury or death. If a customer wishes to use SMART products in applications not
intended by SMART, said customer must contact an authorized SMART representative to determine SMART's
willingness to support a given application. The information set forth in this document does not convey any license
under the copyrights, patent rights, trademarks or other intellectual property rights claimed and owned by SMART.
The information set forth in this document is considered to be “Proprietary” and “Confidential” property owned by
SMART.

ALL PRODUCTS SOLD BY SMART ARE COVERED BY THE PROVISIONS APPEARING IN SMART'S TERMS
AND CONDITIONS OF SALE ONLY, INCLUDING THE LIMITATIONS OF LIABILITY, WARRANTY AND
INFRINGEMENT PROVISIONS. SMART MAKES NO WARRANTIES OF ANY KIND, EXPRESS, STATUTORY,
IMPLIED OR OTHERWISE, REGARDING INFORMATION SET FORTH HEREIN OR REGARDING THE
FREEDOM OF THE DESCRIBED PRODUCTS FROM INTELLECTUAL PROPERTY INFRINGEMENT, AND
EXPRESSLY DISCLAIMS ANY SUCH WARRANTIES INCLUDING WITHOUT LIMITATION ANY EXPRESS,
STATUTORY OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE.

©3/18/14 SMART Modular Technologies, Inc. All rights reserved.
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