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1. SD Card Specification (SPI Mode)

| Pin | Name | Function (SD Mode)

| Function (SPI Mode) |

1 DAT3/CS Data Line 3 Chip Select/Slave Select (SS)
2 CMD/DI Command Line Master Out Slave In (MOSI)
3 V551 Ground Ground

4 VDD Supply Voltage Supply Voltage

5 CLK Clock Clock (SCK)

6 V552 Ground Ground

7 DATO/DO | Data Line 0 Master In Slave Out (MISO)
8 DATI1/IRQ | Data Line 1 Unused or IRQ)

9 DAT2/NC | Data Line 2 Unused

a. SD Memory Card State Diagram
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card returns busy(1)

Host shall issue CMDS58 to get

- If the card is High capacity SD Memory Card, there are 2 cases

1. CMD8 was not issued before ACMD41
2. ACMD41 is issued with HCS=0

(*2) Note: 2.1mm SD Memory Card can be initialized using CMD1 and Thin (1.4mm) SD Memory Card can be initialized using CMD1 only after
firstly initialized by using CMDO and ACMD41. In any of the cases CMD1 is not recommended because it may be difficult for the host
to distinguish between MultiMediaCard and SD Memory Card.

If the SD card is initialized by CMD1 and the host treat it as MMC card, not SD card, the Data of the card may be damaged because of

wrong interpretation of CSD and CID registers.



b. Mode Selection and Initialization
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c. Bus Transfer Protection

I. Every SD Card command transferred on the bus is protected by CRC bits.

Il. The SPI interface is initialized in the CRC OFF mode in default.

[ll. the RESET command (CMDO0) that is used to switch the card to SPI mode, is
received by the card while in SD mode and, therefore, shall have a valid CRC
field. A valid reset command is: 0x95

IV. The CMD8 CRC verification is always enabled. The Host shall set correct
CRC in the argument of CMD8. If CRC error is detected, card returns CRC
error in R1 response regardless of command index

d. Command Format

Bit position 47 46 [45:40] [39:8] [7:1] 0

Width (bits) | 1 1 6 32 7 1
Value 1) v’ x % X g

Description | start bit |transmission bit| command index argument CRC7 end bit

e. Data Read

I.  The maximum block length is given by 512 Bytes regardless of
READ_BL_LEN, defined in the CSD.

[I. If partial block access is enabled in Standard Capacity Card (i.e. the CSD
parameter READ_BL_PARTIAL equals 1), the block length can be any
number between 1 and 512 Bytes.

lll. The High Capacity SD Memory Card only supports 512-byte block length.
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OCR : Operation Conditions Register (32 Bits)
Bit position 47 46 [45:40] [39:8] [7:1] 0
Width (bits) 1 1 3] 32 7 1
Value ‘o o 11111 X T ak
Description | start bit |transmission bit reserved OCR register reserved end bit

Bit 30 - Card capacity status (CCS) bit
a. this status bitis set to 1 if card is High Capacity SD Memory Card.
b. 0O indicates that the card is Standard Capacity SD Memory Card.

OCR bit position | OCR Fields Definition

0-3 reserved

4 reserved

5 reserved

4] reserved

7 Reserved for Low Voltage Range |
3] reserved

2] reserved

10 reserved

11 reserved

12 reserved

13 reserved

14 reserved

15 2.7-2.8

16 2.8-29

17 2.9-3.0

18 3.0-31

19 3.1-3.2

20 3.2-3.3

21 3.3-3.4

22 3.4-3.5

23 3.5-3.6

24-29 reserved

30 Card Capacity Status (CCS)’
31 Card power up status bit (busy)*

1) This bit is valid only when the card power up status bit is sef,
2) This bit is sef to LOW if the card has not finished the power up routine,

VDD Voltage Window




3. Detailed Command Description
CMD SPI
INDEX |Mode Argument Resp | Abbreviation Command Description
CMDO Yes  [[31:0] stuff bits [R1 GO_IDLE_STATE [Resets the SD Memory Card
CMDA Yes' [31]Reserved bit|R1 SEND_OP_ Sends host capacity support information
[30]HCS COND land activates the card's initialization
[29:0]Reserved process.
bits HCS is effective when card receives
SEND_IF_COND command.
Reserved bits shall be set to '0".
CcMmDg” Yes [31:12]Reserved R7 SEND_IF_COND (Sends SD Memory Card interface
bits condition that includes host supply
[11:8]supply voltage information and asks the
voltage(VHS) accessed card whether card can operate
[7:0]check in supplied voltage range.
pattern Reserved bits shall be setto'0'.

CMD55  [Yes [[31:0] stuff bits |R1 APP_CMD Defines to the card that the next com-
mand is an application specific command
rather than a standard command

CMD58 [Yes [31:0] stuff bits |R3 READ_OCR Reads the OCR register of a card. CCS
bit is assigned to OCR[30].

ACMD41 |Yes [31]Resetved bit |R1 SD_SEND_OP_CO [Sends  host capacity  support

[30]HCS ND information and activates the card's
[29:0]Reserved initialization process. Reserved bits
bits shall be set to '0’
4. Responses
a. FormatR1
7 0
0
—— in idle state
grase reset
illegal command
com Cre error
Crasec sequence error
address error
pﬂl“ﬂI‘[‘ICICl‘ Crror
b. Format R3
39 3231
0
| | |
| |
R1 OCR
c. Format R7
39 32 31 28 27 12 11 a7
0 'echo-back’

R1

\— check pattern

voltage accepted
reserved hits
command version
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1. SPI i CLK =i} 400KHz » 7l | 5140 SPI U (4" 400KHZ » 7 ik 4
74 [ SPICLK, I'JAREFIES

SD WriteByte (SD DUMMY BYTE):

printf ( Vo

2. L SD AR [E Y SPUSE » S PIER 6T 3
a. CMDO,ACMD41,CMD55
b. "] ACMD ZXEEJ? 'J’:Eff ~§f CMD55 > CMD55 &[] {[#*J$1%] ACMD ifgl EIJ
[EH] o
3. CMD O (i /5% GO_IDLE_STATE) » #ifi {2t &, [plf§-RLPTE B~ [l falff
check =5 M2 SD 13 4] ﬂ*,fpnz ) CRC [ 2FI0 2 [ 35019 reset value @ 0x95

D_SendCmd (SD_CMD GO_IDLE STATE,

e (5D TN IDLE STATE))

4. CMD 8 (SEND_IF_COND)f" '/ * [ fit"SD - HuE [ #{[Em #a]l SD 1.x 5 SD 2.x> 0X1AA
?iiﬁﬁﬂﬁfﬁ' ERLHErSD 2.x Ul IR NS i/[l#)\l R1 [pipvfikl Ox1 » %= CMD 8 fiY
argument BLEE > U F{CH B SD 2. Y E'[ fo1 €1 CMD 58 (READ_OCR)f™ return
S
a. The card assumes the voltage specified in VHS as the current supplied voltage.

Only 1-bit of VHS shall be set to 1 at any given time.

| Voltage Supplied Value Definition
0000b Not Defined
0001b 2.7-3.6V _
0010b Reserved for Low Voltage Range
0100b Reserved
1000b Reserved
Others Not Defined

b. Itis recommended to use ‘10101010b’ for the ‘check pattern’




5. ACMD iﬁ— EIEIU?FI—,&JJFQL_TFF}EFUEU&&ElfJ - %:%lfﬁﬁc[ CMD 55 (APP_CMD)
[=ACMD 41 ﬁ’?%lﬁfaﬁ“ puEElyEl 0x40000000 - “J/ﬁii%{:f SD 2.x=* SDHC pu 2%

V] CMD 58 4#70 SD {1y OCR 77 i

SD RESPONSE FRILURE:

SD SendCmd (SD_CHMD SD SEND (

6. LEVIpEr AL ¢
a. CMDO——0x01 (SD {74* in-idle-state )
b. CMD55——0x01 (SD {7#4" in-idle-state )
c. ACMD41——0x00 (SD { %" in-idle-state > %&’EW’J;’[F", [’“‘if%‘:ﬁﬁ}%iﬂ - ]"%jfﬁ—ﬁ )
(P e {"%'ZEI’\’JLHIE%\PJ?&[’}ﬂﬂ 0x01 Elfiﬁ:—ﬁ » 1) PRZBLGE S CMD55+ACMDAL » [ Z ][V
FL 0x00 - )
i
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