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1. GENERAL DESCRIPTION

1.1. Overview

SMART is a leading independent manufacturer of memory and embedded modular sub-
systems inclusive of board-level through systems level design, manufacturing, test, and
fulfillment services. We offer more than 500 standard and custom products to leading OEMs in
the computer, industrial, networking and telecommunications industries worldwide.

SMART’s high-performance Industrial Grade Xceed SD/SDHC Memory Card product offering
is specifically targeted at the needs of OEM markets such as networking, telecommunications
and data communications applications. SMART’s Secure Digital products are also a natural fit
for mobile and embedded computing, medical, automotive and industrial applications.

SMART’s Xceed SD products offer reliable, high performance operation in an industry
standard ultrasonic welded Secure Digital housing. They are available in capacities from 1GB
to 16GB.

Incorporating on-board error detection and correction algorithms and static and dynamic wear
leveling techniques insure SMART’s Xceed SD product provides years of reliable operation
over the life cycle. SMART further increases the reliability of its Secure Digital product offering
- yielding greater than 2 Million Program/Erase cycles for most applications - by using Single
Level Cell NAND Flash technology which betters comparable Multi Level Cell technology by a
factor of 10X in reliability and 2X in speed.

SMART has built its foundation by providing proven technology and quality products to the
most demanding Fortune 100 OEMs. SMART engineers its products to perform at the highest
degree of reliability & compatibility while backing these products with outstanding services and
technology expertise.

1.2. Features

 Secure Digital Specification Standard (V2.0)
 Capacity Range 1GB to 16GB
 Low Power Dissipation

o 80 mA Read
o 80 mA Write

 On-Board Wear Leveling
 RoHS compliant
 Optional Industrial Temp Range -40ºC to +85ºC
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1.3. Operational Characteristics

All listed values are typical unless otherwise stated.

1.3.1. Performance

Table 1: Performance Characteristics

Item Performance
Read (Maximum) 18 MB/s

Write (Maximum) 13 MB/s

1.3.2. Reliability

Table 2: Reliability Characteristics

Item Value
Data Reliability 10

14
bits read

Data Retention 10 years

Endurance > 2,000,000 program/erase cycles

1.3.3. Power

Table 3: Power Requirements

Parameter Value (Typ) Unit
Vcc 3.3 V

Read 80 mA

Write 80 mA

Idle 150 uA

1.3.4. Environmental Conditions

Table 4: Environmental Conditions and Testing

Parameter Value
Shock – Operating 50g max. @ 11 ms

Vibration – Operating 15g peak to peak

Operating Temperature – Commercial 0 to 70°C

Operating Temperature – Industrial -40°C to 85°C

Storage Temperature – Commercial -25°C to 85°C

Storage Temperature – Industrial -50°C to 125°C

Humidity 5% to 95%

Altitude Up to 80,000 ft
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1.3.5. Physical Characteristics

Table 5: Physical Characteristics

Parameter Value
Length 32.0 mm [1.26 in]

Width 24.0 mm [0.95 in]

Thickness 2.1 mm [0.08 in]

Weight 2.0 g [0.07 oz]

2. PRODUCT DESCRIPTION

SMART's Secure Digital (SD) Memory Card product line is offered in a UL approved housing
with an advanced 9-pin connector. It contains a controller and a flash memory device. The on-
board controller interfaces with a SD Card Host allowing data to be written to and read from
the flash memory device.

2.1. Functional Block Diagram
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2.2. Regulatory Compliance

The SMART Modular Xceed SD product complies with the regulatory requirements identified in
the following table.

Table 6: Regulatory Description

Regulation Compliance

EMC/Emissions
EN 55022 Class B, CISPR 22 Class B, AS/NZS 3548 Class B, BSMI CNS
13438 Class B, FCC Part 15 Class B

EMC/Immunity EN 61000-3-2, EN 61000-3-3
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3. MECHANICAL SPECIFICATION

3.1. Label

Below is an example of the standard label for the SMART Secure Digital (SD) card.
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4. ELECTRICAL SPECIFICATION

4.1. Electrical Interface

The SMART Secure Digital (SD) Memory Cards are fully compliant with the Secure Digital
specification (V1.1 and V1.01). Table 7 describes the I/O signals of the card. Signals whose
source is the Host are designated as inputs (I) while signals that the Secure Digital Card
sources are outputs (O). Bi-directional signals are designated as Input/Output (I/O).

Table 7: Pin Assignments and Pin Types

Pin Signal Name Type Signal Description
1 SDD3 I/O SD Interface Bus [3]

2 SDC I/O SD Command Line

3 GND GND Ground

4 VCC VCC Supply

5 SDCLK I SD Synchronous Clock Input

6 GND GND Ground

7 SDD0 I/O SD Interface Bus [0]

8 SDD1 I/O SD Interface Bus [1]

9 SDD2 I/O SD Interface Bus [2]

When the industrial-temperature card is driving the I/O, the drive strength outputs are set to
0x01. The drive strength of the 16GB commercial card is 0x02.

4.2. Absolute Maximum Ratings

Table 8: Voltage and Temperature Ratings

Symbol Parameter Ratings Unit
VCC Input Power -0.3 – 3.6 V

VDIFF Input Differential -0.3 – 0.3 V

TSTG Storage Temperature – Commercial -25 – 85 ˚C 

Storage Temperature – Industrial  -50 – 125 ˚C 

IOP Operating Current 80 mA

ISTB Standby Current 2 mA
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4.3. Recommended Operating Conditions

Table 9: Recommended Operating Conditioins

Symbol Parameter Ratings Unit
VCC Input Power 2.7 to 3.6 V

TA Operating Temperature – Commercial 0 to 70 ˚C 

Operating Temperature – Industrial -40 to 85 ˚C 

4.4. Power consumption

Table 10: Power Consumption

Parameter Max Unit
Read Current 80 mA

Write Current 80 mA

Pre-initialization standby current 3 mA

Post-initialization standby current 150 µA
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4.5. Bus Signal Line Loading

Table 11: Bus Signal Line Loading

Symbol Parameter Ratings Unit
RCMD Pull-up R for SDC Line 10 – 100 

RDAT Pull-up R for SDD Line 10 – 100 

CL Bus Line Capacitance 40 pF

Signal Line Inductance 16 nH

4.5.1. Bus Signal Level

Table 12: Bus Signal Level

Symbol Parameter Min. Max. Unit
VOH Output High Voltage 2.5 V

VOL Output Low Voltage 0.4 V

VIH Input High Voltage 2.0 V

VIL Input Low Voltage 0.8 V
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4.5.2. Bus Timing (High Speed)

Table 13: Bus Timing (High Speed)

Symbol Parameter Min. Max. Unit Remark
tPP Clock freq. data transfer mode 0 50 MHz CL <= 10 pF

tWL Clock low time 7 ns CL <= 10 pF

tWH Clock high time 7 ns CL <= 10 pF

tTLH Clock rise time 3 ns CL <= 10 pF

tTHL Clock fall time 3 ns CL <= 10 pF

tISU Input setup time 6 ns CL <= 10 pF

tIH Input hold time 2 ns CL <= 10 pF

tOLDY Output delay time 14 ns CL <= 10 pF

tOH Output hold time 2.5 50 ns CL <= 10 pF
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4.5.3. Bus Timing (Low Speed)

Table 14: Bus Timing (Low Speed)

Symbol Parameter Min. Max. Unit Remark
tPP Clock freq. data transfer mode 0 25 MHz

tOD Clock freq. ident. mode 0 400 KHz CL <= 10 pF

tWL Clock low time 10 ns CL <= 10 pF

tWH Clock high time 10 ns CL <= 10 pF

tTLH Clock rise time 10 ns CL <= 10 pF

tTHL Clock fall time 10 ns CL <= 10 pF

tISU Input setup time 5 ns CL <= 10 pF

tIH Input hold time 5 ns CL <= 10 pF

tOLDY Output delay time (Data Transfer Mode) 0 14 ns CL <= 10 pF

tOLDY Output delay time (Identification Mode) 0 50 ns CL <= 10 pF
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5. REGISTERS

The registers are used in the SMART Secure Digital cards are shown in Table 15. These
registers are described in the sections that follow.

Table 15: Supported SD Registers

Name Width Description
CID 128 Card Identification

RCA 16 Relative Card Address

CSD 128 Card Specific Data

SCR 64 SD Configuration Register

OCR 32 Operation Condition Register

5.1. Card Identification Register (CID)

The Card Identification (CID) register is 128 bits wide. It contains the information used during
the card identification phase. Every individual flash card will have a unique identification
number. The fields for the CID register are presented in Table 16.

Table 16: Card Identification Register (CID) Fields

Bits Width Name Field
[127:120] 8 Manufacturer ID MID

[119:104] 16 OEM/Application ID OID

[103:56] 48 Product Name PNM

[55:48] 8 Product Revision PRV

[47:16] 32 Product Serial Number PSN

[15:8] 8 Manufacturing Date MDT

[7:1] 7 CRC7 checksum CRC

[0] 1 Not used, always 1 ---

Industrial-temp drives contain SD-IT in the product name field (PNM), regardless of the drive
capacity. Commercial-temp drives contain SDXXG, where “XX” indicates the drive capacity.

5.2. Relative Card Address (RCA)

The Relative Card Address (RCA) register is 16 bits wide. It contains the card address
assigned by the host during the card identification. This address is used for the addressed
host-card communication after the identification procedure. The default value of the RCA
register is 0x0001.
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5.3. Card Specific Data (CSD)

The Card Specific Data (CSD) register is 128 bits wide. It provides information on how to
access the card contents. The fields for the CSD register are presented in Table 17.

Table 17: Card Specific Data (CSD) Fields

Bits Width Name Field Value Note
[127:126] 2 CSD structure CSD_STRUCTURE 00b V1.0

[125:120] 6 Reserved --- --- ---

[119:112] 8 Data read access time 1 TAAC 5Eh 5 ms

[111:104] 8 Data read access time 2 NSAC 00h 0 clks

[103:96] 8 Max. bus clock freq. TRAN_SPEED 32h 25 MHz

[95:84] 12 Card command classes CCC 5F5h (1)

[83:80] 4 Max read block data length READ_BL_LEN 9h 512 bytes

[79] 1 Partial block read allowed READ_BL_PARTIAL 1b Supported

[78] 1 Write block misalignment WRITE_BLK_MISALIGN 1b Supported

[77] 1 Read block misalignment READ_BLK_MISALIGN 1b Supported

[76] 1 DSR implemented DSR_IMP 0b Not supp.

[75:74] 2 Reserved --- --- ---

[73:62] 12 Device size C_SIZE (2) (2)

[61:59] 3 Max R_curr @ VDD min VDD_R_CURR_MIN 111b 100 mA

[58:56] 3 Max R curr @ VDD max VDD_R_CURR_MAX 111b 200 mA

[55:53] 3 Max W_curr @ VDD min VDD_W_CURR_MIN 111b 100 mA

[52:50] 3 Max W curr @ VDD max VDD_W_CURR_MAX 111b 200 mA

[49:47] 3 Device size multiplier C_SIZE_MULT (2) (2)

[46] 1 Erase single block enable ERASE_BLK_EN 1b Supported

[45:39] 7 Erase sector size SECTOR_SIZE (2) (2)

[38:32] 7 Write protect group size WP_GRP_SIZE (2) (2)

[31]
[30:29]

1 Write protect group enable WP_GRP_ENABLE 1b Supported
---2 Reserved --- ---

[28:26] 3 Write speed factor R2W_FACTOR 010b 8X

[25:22] 4 Max write data block length WRITE_BL_LEN 9h 512 bytes

[21] 1 Partial block write allowed WRITE_BL_PARTIAL 0b Not supp.

(1) – Support command class: 0, 2, 4, 5, 6, 7, and 8. Include: Basic, Block Read/Write, Erase,
Write-Protection, Lock Card and Application support. Not supported command class: 1 and 3.
Include: Stream Read/Write

(2) This field depends upon the flash used with the controller
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5.4. SD Configuration Register (SDR)

The SD Configuration Register (SDR) is 64 bits wide. It is another configuration register. SCR
provides information about the SD card's special features that were configured into the given
card. The fields for the SDR register are presented in Table 18.

Table 18: SD Configuration Register (SDR) Fields

Bits Width Name Field Value Note
[63:60] 4 SCR structure SCR_STRUCTURE 0000b V1.0

[59:56] 4 SD card spec. version SD_SPEC 0010b V2.0

[55] 1 Data status after erase DATA_STAT_AFTER_ERASE 0b Zero

[54:52] 3 SD security support SD_SECURITY 010b Sec V2.0

[51:48] 4 DAT bus width support SD_BUS_WIDTH 0101b 1/4 bit

[47:32] 16 Reserved --- --- ---

[31:0] 32 Reserved --- --- ---

5.5. Operation Condition Register (OCR)

The Operation Condition Register (OCR) register is 32 bits wide. The fields for the OCR
register are presented in Table 19.

Table 19: Operation Condition Register (OCR) Fields

Bits Width VDD Voltage Window value
[31] 1 Card power up status bit

[30:24] 7 Reserved 000 0000b

[23:15] 9 2.7V – 3.6V 1 1111 1111b

[14:8] 7 2.0V – 2.6V 000 0000b

[7] 1 1.65V – 1.95V 0b

[6:0] 7 Reserved 000 0000b
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6. PART NUMBERS

6.1. Part Numbering Information

Table 20: Part Numbering Information

SMART Part Number1 Drive
Capacity

Unformatted Capacity2 Sectors/Card2

SG9SD1GPHC9y02 1GB 972 MB 1,990,655

SG9SD2GPHCAy02 2GB 1910 MB 3,911,680

SG9SD4GPHCBy02 4GB 3830 MB 7,844,864

SG9SD8GPHCBy02 8GB 7678 MB 15,724,544

SG9SD16GPHCC01 16GB 15390 MB 31,518,720

6.2. Part Number Decoder
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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.

©2010 SMART Modular Technologies, Inc. All rights reserved.
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