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Address Register Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
0x00 CCCR/SDIO SDIO SDIO SDIO SDIO CCCR CCCR CCCR CCCR 

Revision bit 3 bit 2 bit 1 bit 0 bit 3 bit 2 bit 1 bit 0 
0x01 SD Specification RFU RFU RFU RFU SD SD SD SD 

Revision bit 3 bit 2 bit 1 bit 0 
0x02 1/0 Enable IOE7 IOE6 IOE5 IOE4 IOE3 10~ - , IOE1 RFU 
0x03 1/0 Ready IOR7 IOR6 IOR5 IOR4 IOR3 IO{Ri " 'I-OR1 RFU 
0x04 Int Enable IEN7 IEN6 IEN5 IEN4 IEN3 I6,N2, "-l1~~ 1 IENM 

0x05 Int Pendinq INT? INT6 INT5 INT4 INT3 / -----+NJ2 "- 1~;(1 RFU 
0x06 1/0 Abort RFU RFU RFU RFU /\RES ( r A_S"x, "' \ AS1 AS0 
0x07 Bus Interface CD SCSI ECSI RFU vR~ \ ~5u) v Bus Bus 

Control Disable A Width 1 Width 0 
0x08 Card Capability 4BLS LSC E4MI S4M K_ \ V ~B'~"' 'SHW SMB soc 
0x09- Common CIS Pointer to card's common C~ ~ rm~ n Structure (CIS) 
0x0B Pointer 
0x0C Bus Suspend RFU RFU RFU /\ Rf(..J,,__' I\. Rftr ; RFU BR BS 
Ox OD Function Select DF RFU RFU\ I> Rf lil / "- \ f S3___, FS2 FS1 FS0 
Ox OE Exec Flaqs EX? EX6 EX5 ~ AA( I ) (::?(3 EX2 EX1 EXM 
Ox OF Ready Flaqs RF? RF6 RF5 ~ ~4\ \ / ,RF3 RF2 RF1 RFM 
0x10- FN0 Block Size (~~~">'for Function o 
0x11 
Ox 12 Power Control Reserved for fotu t~ 'µs·e (RFU) EMPC SMPC 
Ox 13 Hiqh-Speed RFU RFU .~ FU\_ j'---,RfU RFU RFU EHS SHS 
0x14- RFU \ \ ~ \ s\fv'etf for Future Use (RFU) 
0xEF 
0xF0- Reserved for (?~ Reserved for Vendor Unique Registers 
0xFF Vendors 

Field J Descri tion 
CCCRx 

SDIOx \::: R \,SDIO Specification Revision number. These 4 bits contain the version of the SDIO 
Specification that this card supports. The codes for the SDIO Specifications are as 
follows: 

Value 
0x00 
0x01 
0x02 
0x03 
0x04-0x0F 

SDIO Specification 
SDIO Specification Version 1.00 
SDIO Specification Version 1.10 
SDIO Specification Version 1.20 (unreleased) 
SDIO Specification Version 2.00 
Reserved for Future Use 
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Field 
SDx 

IOEx 

IORx 

IENx 

IENM 

INTx 

ASx 

RES 

T e 
R/0 

Descri tion 
SD Format Version number. These 4 bits contain the version of the SD Physical 
Specification that this card supports. The codes for the SD Physical Specification are 
as follows: 

Value SD Physical Specification 
OxOO SD Physical Specification Version 1.01 (MJrcl\2000) 
OxO 1 SD Physical Specification Version 1 .10 ~c OQ.~ \ 2004) 
Ox02 SD Physical Specification Version 2.00 ay 20 JG; 
Ox03-0xOF Reserved for Future Use 

R/W Enable Function - If this bit is reset to 0, the fun , tion is ais~~- If\ his bit is set to 1, 
the function is enabled to start its initializatio<JJ. The cbmpl tion" of initialization is 
indicated in IORx. On power up or after a reset, thf ~r~ . hall rr,set this bit to 0. The 
host can also use IOEx as a per function res~ fo 'fr\ o"-!'e cov__:.!Y. The host sequence 
for a per function reset is to reset IOEx to O~a1t 1:mt1I JO~x 15ecomes O and then set 
IOEx to 1 again. If the error is not recovered , h"s seqble • ce, SDIO reset should be 
used noting that the operation of all fun1i0Ft~ ·11 Q_sll a!Jorted. See section 11 for 
relation to Master Power Control ¢1.g PoVJe,ri,el~c . 

R/0 1/0 Function Ready- If this bit is r~et to , ~e u'ri~ion is not ready to operate. This 
may be caused by the function bein~tsal!'>le'd o not ready due to internal causes 
such as a built-in self-test in progress. lf't~1 ; b it is set to 1, the function is ready to 
operate. The functions shall set is it o 1~t ' hin the timeout value defined in the 
TPLFE_ENABLE_ TIMEOUT_ V,t. tupl~'\ OQ power up or after a reset, this bit shall 
be set to 0. For any function tha\ i • not i}mplemented on an SDIO card, this bit shall 
always be 0. \. 

R/W Interrupt Enable for functi , x. f, t tsbitis cleared to 0, any interrupt from this function 
shall not be sent to the host. If th1 bit is set to 1, then this function's interrupt shall be 
sent to the host if th . m9sfer Ft.terr, pt Enable (bit 0) is also set to 1. 

R/W Interrupt Enable Ma'st~r)Hbls aids cleared to 0, no interrupts from this card shall be 
sent to the host. If t , iS"bi.t,-is set to 1, then any function 's interrupt shall be sent to the 
host. _ ) 

R/0 Interrupt Pentli~or functfon x. If this bit is cleared to 0, this indicates that no 
inte(ru~ are ending from this function. If this bit is set to 1, then this function has 
inter u~ p e.Q_ding N6tJ that if the IENx or IENM bits are not set, the host cannot 
recei~e\ tn'i~ pe~1 --i~terrupt. 

W/0 Abort ', el.ec In raer to abort an 1/0 read or write and free the SD bus, the function 
that is urirently ransferring data must be addressed. These 3 bits define which 
function' · t ansfer to stop. For example, the abort the transfer to function number 3, 
the value Ox03 would be written to these bits using CMD52 only. If the abort is 
a , dressed o a suspended function, it does not affect current data transaction. Note 
, a this is an abort, not a reset. The addressed function shall return to the CMD state 

d data transfer pending to that function shall be halted. This abort procedure does 
) t work for SPI write operations. To abort an SPI write data transfer use the 

TOP_ TRAN token as defined in section 7.3.3 of the SD Physical Specification. This 
f rm of abort applies only to the functions of an SDIO card. For the memory of a 
combo card, the abort methods defined in the SD Physical Specification shall be used 
to abort transfers to/from memor 

~ 0 1/0 CARD RESET: Setting the RES to 1 shall cause all 1/0 functions in an SDIO or 
Combo card to perform a soft reset. Setting the RES to 1 does not affect the current 
card protocol selection(SD vs. SPI mode) and CD Disable. Setting of the RES bit 
shall only be performed using CMD52. When RES=1, the values of AS2-0 are 
don't-cares. The RES bit is auto cleared, so there is no need to rewrite a value of 0. 
This bit is write-only, any read returns an undetermined value. Memory in a combo 
card is not affected. 

30 

Petitioner Micron Ex-1028, 0039



©Copyright 2000-2007 SD Card Association 
SDIO Simplified Specification Version 2.00 

Field 
Bus Width 

1 :0 

CD Disable 

SCSI 

ECSI 

soc 

SMB 

SRW 

SBS 

T e 
R/W 

R/W 

R/O 

R/W 

R/O 

R/O 

R/O 

R/O 

Descri tion 
Defines the data bus width ('00'=1-bit or'10'=4-bit bus) to be used for data transfer. All 
Full-Speed SDIO cards support both 1 and 4-bit bus. A Low-Speed SDIO card's 
support of 4-bit bus is optional. On reset or power-on these bits are cleared to 00. 
Connect[0]/Disconnect[1] the 10K-90K ohm pull-up resistor on CD/DAT[3] (pin 1) of 
the card. The pull-up may be used for card detection. This bit is cleared to 0 on 
power-on (connected). Its state is not affected by a reset com • c;j. 
Support Continuous SPI interrupt. This read-only bit is sett 1rrclt,a't~ that this SDIO 
card supports the assertion of interrupts in the SPI mode a n~1 tim~: i respective of 
the status of the card select (CS) line. If this bit is zero, t eq__tr (s· DI6l,,card can only 
assert the interrupt line in the SPI mode when t e CS Ii e( i ... as set d. This bit signals 
the capability of all functions in the SDIO card. ) 

Card Supports Direct Commands ring clat~tr'ansf'e( ;fhis bit applies only to the SD 
modes, it does not apply to SPI moae T • i~ /lag oi· reports the SDIO card's ability to 
execute CMD52 while data transfer ~ r~ p\o6~ ss. If this bit is set, all 1/0 functions 
shall accept and execute the CMD52 WQil~ d~ ransfer is underway on the DAT[x] 
lines. Also, any memory in a co'?l_~--Qfard, ~'al l allow the CMD52 to execute while it is 
transferring data. Since the CMp 52 d~'Ss n,!iJt use the DAT[x] lines, it is possible to 
execute while data transfer to a ~ff~rent address on the card is underway. CMD52 is 
described in 5.1. In any c~se,SDl or sr>1 / ode, if an error occurs during data transfer 
the SDIO card shall accept MQS? to allow 1/0 abort and reset regardless of this bit 
value. If the card support~ S!JSp~n~/resume then it shall also support this bit. 
Card Supports Mult~-13Iook.~ s-(lag bit reports the SDIO card's ability to execute the 
IO_RW_EXTENDEP 1co -m~nd-{CMD53) in the block mode. If this bit is set, all 1/0 
functions (0-7) shall\accep a'nd execute CMD53 with the optional block mode bit set. 
The IO_RW_ XTe1NDg-1;Lco}nmand is described in 5.3 
Card Supports • ead~Wait✓This bit applies only to the SD modes, it does not apply to 
SPICrrreqe. T~·s f a'9) ~-t reports the SD_IO card's ability to support the Read Wa!t 
Con ro ~ ~-f) oper:a~on. If set, all functions on the card are able to accept the wait 
signcil,o~ ~I f'2J.'RWC operation is described in section 6.5. Any card that supports 
Suspel\ldtR~sbf-Qe1 hall also support Read Wait 
Card su~~6rts Suspend/Resume. This bit applies only to the SD modes, it does not 
apply to f P- I mode. This flag bit reports the SDIO card's ability to Suspend and 

esume Ol?) rations at the request of the host. If this bit is set, all functions except 0 
s , all accept a request to suspend operations and resume under host control. 

u pend/Resume operation is described in 6.4. If this bit is 0, registers (0x0C-0x0F) 
s al l not be supported. 
9-u8ports interrupt between blocks of data in 4-bit SD mode. This flag bit reports the 

'vSDIO card's ability to generate interrupts during a 4-bit multi-block data transfer. If 
J nis bit is 0, then the SDIO card is not able to signal an interrupt during a multi-block 
data transfer in 4-bit mode. In this case, the interrupt is not signaled until after the 
data transfer is complete. If this bit is 1, then the SDIO card is able to signal an 
interrupt between blocks while data transfer is in progress. This operation is 
described in 8.1.4 Note, even if a card does not support the interrupt during 4-bit 
block transfer (S4Ml=0), the card may signal interrupts during all other Interrupt 
Periods while the interrupt is enabled IENx=1 . 
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Field 
E4MI 

LSC 

4BLS 

Pointer to 
card's 

common CIS 

BS 

BR 

T e Descri tion 
R/W Enable interrupt between blocks of data in 4-bit SD mode. Enable the multi-block IRQ 

during 4-bit transfer for the SDIO card. When this bit is 0, the card shall not signal 
interrupts during a 4-bit multi-block data transfer. If this bit is 1, the card shall generate 
interrupts during 4 bit multi-block data transfers as described in 8.1.4 If this SDIO card 
does not support 4 bit multi-block IRQs (S4Ml=0), then this bit shall be R/O and 
always read as 0. This bit shall be cleared to 0 by any reset ,,-------.. 

R/O Card is a Low-Speed card. If this bit is set, it indicates t aVtlq__e 010 card is a 
Low-Speed card (see 2.1 ). If this bit is clear, the SDIO card (s d Fu)l-819.eed card. 

R/O 4-bit support for Low-Speed cards. If the SDIO card is ;a o~SReea >ard (LSC=1) 
and it supports 4-bit data transfer, then this bit shf1I/ >\ set\ 1, the card is not 
Low-Speed or if the card does not support 4-bi '{~ nsfe.r, \then,tt\is'bit shall be zero. 

R/O This 3-byte pointer points to the start of the card ' . cmr¼rilQn iI}3- The common CIS 
contains information relation to the entire c~::>. T'Qe, ~ard c1 mmon CIS shall be 
located within the CIS space of function 0 ~xD~100 - Ox0 7FFF) as described in 
section 6.11. A card common CIS is mandafw-1/. f.or al ;6)10 cards. This pointer is 
stored in little-endian format (LSB first). 

R/O Bus status: If this bit is set to 1, tn'~n the ?ffi;re~ly adeiressed function (selected by 
FSx or by the function number in ani/O c~ ~a' d ·s currently executing a command 
which transfers data on the DAT[x] li~~ s_). I tlh i 9i-t Is 0, then the addressed function 
is not using the data bus. This bit is ~ ec;:I h\ ~ ost to determine which function of a 
multi-function or combo card is 1 rJe..ot ly p~rforming data transfer. Note that this bit is 
a part of the optional Suspentl/~esuh'ie \p otocol. If the card does not support 
Suspend/Resume, this bit shall • re~d )as 0. Any access to the CIA may not be 
suspended , so in this casO s at?a ways be set to 1, irrespective of the host 
settin BR to 1. 

R/W Bus Release Request/Sta u5,: Th)s bit is used to request that the addressed function 
(selected by FSx or ~ e [unetit number in CMD53 or Memory commands using 
DAT line) release t e~ta,r nes-and suspend operation. If the host sets this bit to 1, 
the addressed funct'on shall\ temporarily halt data transfer on the DAT[x] lines and 
suspend the 901J:l._1y1and;tba1t ·s in process. The BR bit shall remain set to 1 until the 
release is c~~ete. h-...the card can never accept the suspend request while 
exetuH~ transac iOl'\S, the card shall return response with BR cleared to 0 and BS 
set f, Thi~ indi~ate'~ hat the suspend request is cancelled by the card and thus the 
host shouls not issue a cancel suspend command. 
The fol {o • 11Jf5'ar the cases where the card can cancel a suspend request: 
Transaotio addressed to function 0. 
The card~k ows the transfer will terminate soon. 0~ ; ~ecz:~t ~ ows the transfer is timing critical (i.e. If suspended, the transfer cannot 

Multi function card that indicates SBS=1, but contains a function that does not 
s pport suspend/resume. 

) 9 hde the function is in suspend, it shall signal the host by clearing the BS and BR 
" l:5it . The host can monitor the status of the suspend request by reading the BR bit. If 

/ 

it Is set, the suspend request is still in progress. A pending suspend request can be 
'{ancelled by the host by writing 0 to the BR bit. 
The Standard Host Specification defines following suspend sequence: 
If the suspend request is not accepted , the host retries with a cancel suspend request 
command. Even if the card received a cancel suspend command, it should accept 
suspend if possible. If the card does not accept suspend, the host considers the 
function to have never suspend. 
However, the host should monitor the BR, BS and EXx bits to confirm that the 
suspend request was cancelled rather that granted. If SBS=0, this bit shall be R/O 
and read as 0. 
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Field 
FSx 

OF 

EXx 

RFx 

FNO Block 
Size 

T e 
R/W 

R/0 

R/O 

R/O 

Descri tion 
Select Function bits 3:0 These four bits are used to select a function number (0-7) or 
the memory of a combo card (8) for Suspend/Resume. There are 2 means to write 
the value of FSx. First, an 1/0 writes to the register in the CCCR and second, a new 
1/0 command causes the FSx to be set to the function number in that command. The 
value of FSx shall remain until overwritten. If a function or memory is currently 
suspended, the writing of it's number to FSx shall re-start (res,,wme_z the data transfer 
operation When reading FSx, the value returned shall be the rli um~e of the currently 
addressed function. Note that when reading FSx, if the Bu S ,atus i O (BS=O), the 
FSx value is undefined. The FSx bits are coded as follow • 

FSx Current Transaction <) ('\' 
0000 Transaction of function O / C l .\J 

0001-0111 Transaction to functio s ~~ 
1000 Transaction of merttor in c ~ card 

1001-1111 Not defined, reserveclf r uture use 
If SBS=O these bits shall be R/0. ,,,-.......,_ 
Resume Data Flag: A data transa\'fion is ,esti;rned 5 w iting its number to FSx. Once 
the transaction is resumed, the D~ i die tJs/ iy~oc._e data will be transferred. If OF is 
cleared to 0, then no additional data w1il'be tfa sf6icr,ed after the function or memory is 
resu~ed. If OF is s~t to 1, then there is\mo a,ta to transfer that will ~egin after the 
function or memory in resumed. ~ F n~ ca be used to control the interrupt cycle 
in 4-bit mode. If DF=1 , there is · ore ~eta transfer after restoring the function. In 
this case, the interrupt cycle sho Id be ~isabled. If DF=O, the function or memory was 
suspended at end of data -ran ~~ (01:1-rin~ busy). In this case, no data transfer shall 
begin after resume so the ~6s c~n etefct a start interrupt cycle after restore. When 
resuming, if the suspend~ct__ fun ct1)on cannot continue data transfer the card shall 
return DF=O to abo ~ trans-ta . 
Execution Flag bits' {':~T~se- bits are used by the host to determine the current 
execution status of aW'funct1ons (1-7) and memory (0). The bit is set to 1 for each 
function or me o , tfia~y rently executing a command. The EXx bits tell the host 
that a functi , n or eRJ.Qf,f is currently executing a command so no additional 
cor\1'rha_Qd shou ·l)e is1sued to that function/memory. These bits are only defined if 
SBS\ t. "T- is 61,/ ·s ~et if the function is active (either currently executing or 
suspen eGi . I SB-Ss 0 these bits shall be read as zero. 
Read Pt9g bit 7:-Q These bits tell the host the read or write busy status for functions 
(1-7) an~ '11,mor (0). If a function or memory is executing a write transaction, an RFx 
bit cleared\to O indicates the function/memory is busy and not ready to accept more 
data. If th R.Fx bit is set to 1, then the function/memory can accept write data. If a 

nction/m • mory is executing a read command, if the RFx bit is cleared to 0, it 
indicates that read data is NOT available. If the bit is set to 1, it indicates that read 
d~t~ is ready to be transferred. These bits are only defined if SBS=1. Setting a bit to 1 
ini::lio;ates the function is ready to accept the resume command. There are two 

o,9~itions where the function will set the bit to 1. One is when the function (executing 
or suspended) is ready to continue data transfer. The other is when the suspended 
unction cannot continue data transfer. If SBS=O these bits shall be read as zero. 

This 16-bit register sets the block size for 1/0 block operations for Function O only. If 
this card does not support 1/0 block operations (SMB=O), then this register becomes 
read-only and shall always read OxOOOO. The maximum block size is 2048 (Ox0800) 
and the minimum is 1. At power-up or reset, this register shall be initially loaded with a 
value of OxOOOO. The host is responsible for setting the appropriate value for the 
block size supported by function 0. This pointer is stored in little-endian format (LSB 
first). 
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Field 
SMPC 

EMPC 

SHS 

EHS 

RFU 

Reserved 
for Vendors 

T e 
R/O 

R/W 

R/O 

R/W 

R/O 

R/W 

Descri tion 
Support Master Power Control These bits tell the host if the card supports Master 
Power Control. 
SMPC=0 : The total card current is less than 200mA, even if all functions 
are active (IOEx=1 ). EMPC,SPS and EPS shall be zero. 
SMPC=1 :The total card current may exceed 200mA. 
EMPC, SPS and EPS are available. 
Enable Master Power Control 
EMPC=0(default): The total card current shall be less than 0 ~ ­
The card automatically switches the mode of function(s) to~ e cur <zyit or does not 
allow some functions to become enabled, regar,9l_ess of h - ah~E o {:PS, so that total 
card current is 200mA or less. (The card man~ cturer det mi~.s which functions 
operate and their modes to guarantee this limit.) ) 
EMPC=1: The total card current may exceeqt2'Q0;q ~ -d ·- and EPS are available. 
The host uses SPS, EPS in FBR and IOEx t'!il en13b le ~ her current function modes 
based on the host's ability to supply the nece~~~ry._ cur~ n 

Enable High-Speed t \ 
EHS=0 (default): The card operat s in default timing mode with a clock rate up to 
25MHz. ~ 
EHS=1 : High-Speed Mo e 
The card operates in Hig t\-: ~ee timing mode with a clock rate up to 50MHz. See 
section 12 for details on .,wlt_chir:ig j etween default and High-Speed mode. 
When SHS is set tc/ o(v{. itii::i_g-to-tt'\ is bit is ignored and always indicates 0. 
Any bit defined as eserv . cl) for Future Use (RFU) shall be read-only and shall be 
read as 0. _ 
These 16 regis~re__ eserved for the maker of the 1/0 card to be used for any 
ope:h3tiQ.[1S th~, are,defi ed by and specific to any vendor unique operation. 
Info maiiffi'I abou bJ use of these optional registers needs to be obtained from the 
SDI c~ra;;ikezr:--Rifading and/or writing these registers without understanding the 
vendor,s\efefifiif1on:s may cause unexpected behavior or even dama e to the card. 

Table 6-2 CCCR bit Definitions 
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6.10 Function Basic Registers (FBR) 

In addition to the CCCR, each supported 1/0 function has a 256-byte area used to allow the host to quickly 
determine the abilities and requirements of each function, enable power selection for each function and to 
enable software loading. The address of this area is from OxO0nO0 to OxO0nFF where n is the function number 
(Ox1 to Ox?). This per-function area is structured as follows: 

Address 7 6 5 4 3 I 2 ~ I( '\. 1" I 0 
0x100 Function 1 Function 1 RFU RFU Function 1 Start~r~ SD:e>Function 

CSA supports (\ ('~\~\ e enable CSA 

0x101 Function 1 Extended standard SDIO Function interface\ coi;je \ \ \ \ V 

0x102 RFU RFU RFU RFU ~~u . 9, '\.R{tiJ I ) EPS I SPS 
0x103-0x108 Reserved for Future Use (RFU) \ V ) '\_ '\_ '-....J 
0x109-0x1 OB Pointer to Function 1 Card Information Structure (Cl$) \ "'"' 0x10C-0x10E Pointer to Function 1 Code Storage Area (CSA) .,,-....,.v'\_ '\_ /\ V 

0x10F Data access window to Function 1 Code ,8toraae AF~a'-(CS~) ) 
0x110-0x111 1/0 block size for Function 1 V \ \I ""' 0x112-0x1FF Reserved for Future Use ('\_Vf()J 
0x200-0x7FF Function 2 to 7 Function Basic Information Regis(e'r-$ '(F~R) 
0x800-0xFFF Reserved for Future Use I~> '\. '\. -

Table 6-3 Function Basic Inf~ iu;'gisters (FBR) 

The Individual bits and fields in the FBA are define.@, Table 6-4. 

SDIO R/O The SDIO Standar Foo_gio1i)code identifies those 1/0 functions, which implement the 
Standard recommended s\a?°.p d if{t'erfa~e as defined in a separate Application Specification. A 
Function comple¼l and curreJJ,t--11st ota signed standard codes shall be maintained and published 
interface in any ~dcl-e.Q_dum' to;tms specification. The codes assigned to those standard interfaces 

code at the tilin t~ ec"ficatidn was published are: 

0x0 No ~Dl'e5 stan~ d interface supported by this function 
0x1 This f nation supports the SDIO Standard UART 

Function 
Supports 

CSA 

x2 This fu ct:on supports the SDIO Type-A for Bluetooth standard interface 
Ox . This fun6:ti0n supports the SDIO Type-B for Bluetooth standard interface 
o~N his tune ion supports the SDIO GPS standard interface 
Ox T~is function supports the SDIO Camera standard interface 
0x6 his function supports the SDIO PHS standard interface 
~ 7 ~~is function supports the SDIO WLAN interface 
0x8 l 1is function supports the Embedded SDIO-ATA standard interface 

(Embedded SDIO-ATA shall be implemented only on devices following the 
"Embedded SDIO Specification"). 

x9-0x0E Not assigned, reserved for future use 
0xF This function supports an SDIO standard interface number greater than 0xE. In this 
case, the value in b te 0x101 identifies the standard SDIO interfaces t pe. 

R/O If this function supports and contains a Code Storage Area (CSA), this bit shall be set to 1. 
If this function does not support a CSA, this bit shall be cleared to 0. CSA enable is 
controlled b bit 7 of re ister 0xn00. 
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Field 
Function 

CSA 
Enable 

Extended 
SDIO 

Standard 
Function 
interface 

code 
SPS 

(Support 
Power 

Selection 
EPS 

(Enable 
Power 

Selection) 

Address 
pointer to 
Function 

CIS 

Address 
pointer to 
Function 

CSA 

Data 
access 

window to 
CSA 

Function 
1-7 1/0 

Block Size 

T pe 
R/W 

R/0 

Descri tion 
This bit controls access to the Code Storage Area for this function. If this bit is cleared to 
0, then any read or write access to the CSA shall be blocked. If this bit is set to 1, then 
access to the CSA is allowed. This bit is cleared to O upon reset. If this function does not 
support CSA (OxnOO bit 6=0), then this bit shall be R/0 and always read as 0. 
This is the extension of the SDIO Standard Function interface code. If the SDIO Standard 
Function interface code is greater than OxE, then this byte shall c nl a·n the code and the 
standard code (Ox100 bits 3-0) shall contain a value of OxF. If t e sian , ard code is less 
than OxF, then this byte shall be OxOO. 

R/0 This bit indicates if the function has Power Selec 
SPS=O :This function has no Power Selection. E 
SPS=1 :This function has 2 power modes whic , S. 

R/0 These three bytes make up a 24-bit poi ter or.i ly~ lower 17 bits are used) to the start of 
the Card Information Structure (Cl • t1Q.9l is a sociated with each function. The CIS is 
defined in section 6.11. A CIS is 1{1~ndal:fr,y fof each function on an SDIO card. This 
pointer is stored in little-endian form_\t ('tSB fr st). This register points to the End of Chain 
tuple if the function is not sup,, orie~oo th-e' 9ard. 

R/W These three bytes make up a 2~-b1t,f0in er to the desired byte in the CSA to read or write. 
After any read or write to the ~~A aG:cess window register, this pointer shall be 
automatically incremen/ edby t. )H-Hii function does not support CSA (OxnOO bit 6=0), 
then these 24 bits shall l:fo 'd , a ei~always read as OxOOOOOO. This pointer is stored in 
little-endian format LS~ ir9t-)~ 

R/W Any read or writ to th is ~d ess when the CSA is enabled (OxnOO bit 7=1 ), shall pass 
data to/from the b, te✓crddr'es✓ed by the CSA address pointer. If this function does not 
suppo,◊£ (OxnQQ_,b~-O), then these 8 bits shall be R/0 and always read as OxOO. 

R/W This 16-~t e ister- sets-the block size for 1/0 block operations for each function (1-7). If 
this card do · s wt~ pport 1/0 block operations (SMB=O), then this register becomes 
read-only ~,~d shall always read OxOOOO. The maximum block size is 2048 (Ox0800) and 
the minimu~ i\-1 (Ox0001 ). At power-up or reset, this register shall be initially loaded with 
a alue of Ox ,,goo. The host is responsible for setting the appropriate value for the block 

/ srxe ~upporte by each function. This pointer is stored in little-endian format (LSB first). 

Table 6-4 FBR bit and field definitions 
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6.11 Card Information Structure (CIS) 

The Card Information Structure provides more complete information about the card and the individual functions. 
The CIS is the common area to read information about all I/O functions that exist in a card. The design is based 
on the PC Card 16 design standardized by PCMCIA. All cards that support 1/0 shall have a common CIS and a 
CIS for each function. The CIS is accessed by reads to a fixed area as shown in Table 6-5 This one area serves 
the card as a Common CIS and also as the storage area for each function. The comma , a ea and each function 
have a pointer to the start of its CIS within this memory space. N 

Address 

0x0001000 

- 0x017FFF 

7 6 5 4 3 

Card Common Card Information Structure (CIS) area f , 

oxo1sooo- Reserved for Futur 
0x01FFFF 

The valid tuples (storage structures) from the PCM CIA s ecific tio ,0a 
defined in section 16.7. ~ \ ( 

6.12 Multiple Function SDIO Cards ) ~ 

0 

Multiple Function SDIO Cards shall have a separate set of nfigf"~ation registers for each function on the card. 
Multiple Function SDIO Cards shall use a combin'2, I0n ~ \; Cl~ common to all functions on the card and a 
separate function-specific CIS specific to each funoti n ,~ l he card. The common CIS describes features that 
are common to all functions on the card. Each fund~O{I-SpJecific CIS describes features specific to a particular 
function on the SDIO Card. Functions are nuirf5eted\seg-11e}itially beginning with 1. 
:he CMD5 response indica~es the total numb~ oy-1:J~ti0As, which includes 'dummy' functions. The host shall 
iterate through the CIS entries based on the D5✓r sponse. 

The ERROR status flag of an R5 respo s Is✓t-yi;i • " ~ X", (see section 5.2.1) and can indicate an error in the 
previous command. Since th~ &! soft are Aeeds a method to determine which function detected the error, a 
Multiple Function SDIO cards s\1 ooly retu .~~ R5 ERROR status flag in the subsequent command issued to 
the same function. . \ 

6.13 Setting Block Siz~ 

The host sets the;~ \ !_?r a funs-ion's multiple block transfers by writing to the 16-bit Function 1/0 Block 
Size register in tlile ( BR (s~ '\able 6-4). The host shall not write this register using CMD53 with Block Mode set 
to 1. If the card dete~s an I valid block size before executing CMD53 with Block Mode set to 1, it shall indicate 
an OUT_ O~RA~G-~ ~ ror i he current response and shall not perform data transfer. This will also stop the 
interrupt period f,;'ee s~ 1.3) 
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6.14 Bus State Diagram 

Figure 6-2 shows the Bus State Diagram for an SDIO card. It shows the bus states and their relations to SDIO 
commands and Suspend/Resume. 

Commands 
accepted in "STB" 

CMD3, CMD7, 
CMD15 

Power On ----

Standby 
State 

CMD3 

CMD52 Reset 

(Oat Bus Fre 
B 

--c~o_m_m_a_n-ds--"' 

accepted in "CMD" 
CMD7, CMD52, 
CMD53, CMD15 

,-"---~-=---=---=---=---=--'-- "'~~ 

"' 

Commands "' accepted in "INI " 
CMD5, CMD3 

CMD15 

"' 
CMD52 Reset 

D 

\\ oc Inactive 'f') ,Smatch State 

lid CMD53 to invalid function can be: 
1/0 Disable or 1/0 Not Ready (IORDY=0) 
1/0 Function number error in response 
1/0 Function already Suspended 

Figure 6-2 Stat Ii or Bus State Machine 
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7. Embedded 1/0 Code Storage Area (CSA) 

In order to support the concept of "Plug-and-Play" for SDIO cards, each function contained in a card may need 
to contain a block of memory for the storage of drivers and/or applications. In addition, since the same SDIO 
card may be used on multiple different host platforms, several different versions of the yG~ may be needed for 
each function. One option is to store these programs in a standard SD Memory seot'o11.. of a combo card. 
Alternately, a standard access means to load the code is contained in the optional d~e s~•to~rnge Area (CSA). 
The CSA is a separate 16MB memory area that is accessed using the CSA add s~poI t7r and the CSA 
window register contained in the FBR registers. Note that each function may hav .• it's ~ ~~A o support it. The 
CSA data can be read only or R/W. The actual storage method for the cs) is not a p . ?T\\!)°s specification and 
left to the implementers. ~ ~ 

7.1 CSAAccess ~ ~ 
In order for the host to access a function's CSA, it first shall determ6irie ·,t th~ fUPl~ tion supports a CSA. The host 
reads the FBR register at address 0x00n00 where n is the f.uncti ~~rnu~ er---(0x1 to Ox?). If bit 6=1, then the 
function supports a CSA and the host enables access by wrhi~~~ i 'Z'--- 1 H'.:2next step is for the host to load the 
24 bit address to start reading or writing. This is accomplis~eGt l , itir.19 the 24 bits (A23-0) to registers 
0x00n0C to 0x00n0E where n is the function number (0x1 to))~)\. b .~ ,e J start address is written, data can be 
read or written by accessing register 0x00n0F, the CSA data~ ind'Q register. If more than 1 byte needs to be 
read or written, an extended 1/0 command (byte or blot K) ca b erformed with an OP code of 0 (fixed 
address). The address pointer shall be automatically incr~cn~nte I ith each access to the window register, so 
the access will be to sequential addresses within the C ~'n-ce the operation is complete, the address of the 
NEXT operation shall be held in the 24 bit address 1e\J or ttfe host to read. 

7.2 CSA Data Format ~ 

The data stored in the CSA shall be strUC9JF~ blsing,the FAT12/FAT16 format. This format is defined in the ISO 
specification: ISO/IEC9293:1994 lnfornfa1:ien tec1'rfi_9l6gy - Volume and file structure of disk cartridges for 
information interchange. This s,p~ificati'(> fl..,is'also ne basis for the SD memory cards. The information on the 
SD memory implementation 6~ t:>e fol.fAd,,,in ~e SDA publication: Part 2 FILE SYSTEM SPECIFICATION 
Version 2.00 May 9, 2006. The . o t1 =t--tayou o iles within the CSA is undefined by this specification. 

The use of the CSA for progr "1 o!ci~ storage for different host types requires that the SDIO card 
manufacturer load the programs anp ~ata in a file format that may be recognized by the host. An example of this 
would be the use o(.a--si:>~ific file na~~ saved within a specific subdirectory that is recognized and executed by 
a particular host operat~ ~ system. ~ \Jch formats are specific and sometimes proprietary to different host 
implementation a cl ope} . ti systems. 

The re t included in the Simplified Specification. 
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8. SDIO Interrupts 

In order to allow the SDIO card to interrupt the host, an interrupt function is added to a pin on the SD interface. 
Pin number 8, which is used as DAT[1] when operating in the 4-bit SD mode, is u1.ec( to signal the card's 
interrupt to the host. The use of interrupt is optional for each card or function within a car , . T'~ SDIO interrupt is 
"level sensitive", that is, the interrupt line shall be held active (low) until it is either rec~ ~ize , aQd acted upon by 
the host or de-asserted due to the end of the Interrupt Period (see 8.1.2). Once tlq_e os h'as serviced the 
interrupt, it is cleared via some function unique 1/0 operation. All hosts shall pro fciipult1.u resistors on all data 
lines DAT[3:0] as described in section 6 of the SD Physical Specificatio . CJ 
8.1 Interrupt Timing M 
The operation of the interrupt pin is different between the SPI mode ~ / t e SO • ode. The operation of the 
interrupt pin is defined as follows: 

8.1.1 SPI and SD 1-bil Mode Interrupts <> {',_ 
In the SPI an~ 1_-bit SD mo?e, Pin _8 is dedicated to ~he interr~pt.Ju-~~ti61 . us, i~ the SPI ~nd SD 1-bit modes 
there are no timing constraints on interrupts. A card in the Sf>l' cf'\ ;_o~t"sD mode signals an interrupt to the host 
at any time by asserting pin 8 low. The host detects this p nding ·, te r pt using a level sensitive input. The host 
is responsible for clearing the interrupt. If the SDIO card is ~erafi; i the SPI mode, the interrupt from the card 
may not be asserted if the card is not selected.(CS=0 .,.--i:ti_e ex-c.§11l_t}6n to this requirement occurs only if the card 
is both capable of interrupting when not selected (th S-GSl~'t-..ioJne CCCR = 1 ), and has that feature turned on 
(the ECSI bit= 1 ). In this case, the card may assert t I inte rw pt irrespective of the state of the CS line. For more 
information, see Table 6-1. {;) -~ 

8.1.2 SD 4-bit Mode ~ \ 
Since Pin 8 is shared between the IRQ ~nd AT 2-lJ se in the 4-bit SD mode, an interrupt shall only be sent by 
the card and recognized by the host dur1nO,s19e13ifiGiime. The time that a low on Pin 8 shall be recognized as 
an interrupt is defined as the ln'fer:. upt P@ · . ) 

An SDIO host shall only samp~ ;h,e'l~v ~n-.Bin 8 (DAT[1]/IRQ) into the interrupt detector during the Interrupt 
Period. At all other times, the ho~tvnter-r~ controller shall ignore the level on Pin 8. Note that the Interrupt 
Period is applicable for both mem , ry f nd 1/0 operations 

The definition of th . nter bl~ Period ·s different for operations with single block and multiple block data transfer. 

8.1.3 lnterru · t eriod\o\finition 
This sec i6iir . n t clud ' in the Simplified Specification. 

8.1.4 h\te.rr,upt'Pe m,a 7t the Data Block Gap in 4-bit SD Mode (Optional) 
This sec'tio..n-is no i ILltled in the Simplified Specification. 

8.1.5 lnhibi d Interrupts (Removed Section) 
This section is not included in the Simplified Specification. 

8.1.6 End of Interrupt Cycles 
This section is not included in the Simplified Specification. 
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8.1.7 Terminated Data Transfer Interrupt Cycle 
This section is not included in the Simplified Specification. 

8.1.8 Interrupt Clear Timing 
Since the SDIO card uses level sensitive interrupts, the host shall clear pending interrupts with an 1/0 read or 
write to some function unique area. In some host implementations, the sending of 9-""~ D52 to the card is 
handled by host adapter hardware while the host CPU can execute other operations. fhi~ ~ ndition may allow 
an interrupt that has already been handled to re-interrupt the host if the timing of e 1iqJe1 rupt clear is not 
controlled. To prevent this condition, Any SDIO card that implements interrupts shall f?Jllow so'm required timing 
with respect to removing the interrupt from the DAT[1] line after the write to theianc 10 ~f'l(que area that clears 
the interrupt. The clearing of the interrupt can be caused by an 1/0 wri~ n a u~ct1 n un.i.gu e method, or by a 
function unique 1/0 read. An example of clearing an interrupt using an I/'e> r a \"~ ~e a function where the 
reading of a data register may automatically clear the data ready inte w pt. \ ~ 

The rest of this section is not included in the Simplified Specificatio • . 
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9. 5D10 Suspend/Resume Operation 

The procedure used to perform the Suspend/Resume operation on the SD bus is: 
1. The host determines which function is currently using the DAT[3:0] line(s). 
2. The host requests the lower priority or slower transaction to suspend. 
3. The host checks for the transaction suspension to complete. 
4. The host begins the higher priority transaction. 
5. The host waits for the completion of the higher priority transaction. 
6. The host restores the suspended transaction. 

If the current transaction can accept suspend and the card receives a s~ p . n'\c~")"j d during Read Wait, ii 
shall accept the suspend request. \ ~ 

The rest of this chapter is not included in the Simplified Specificati 
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10. SDIO Read Wait Operation 

The optional Read Wait (RW) operation is defined only for the SD 1-bit and 4-bit modes. The read Wait 
operation allows a host to signal a card that is executing a read multiple (CMD53) oper:,atiq_n to temporarily stall 
the data transfer while allowing the host to send commands to any function within the f?J.~ard. To determine 
if a card supports the Read Wait protocol, the host shall test SRW capability bit in th~ d ~ap>ability byte of the 
CCCR (see Table 6-1 ). The timing for Read Wait is based on the Interrupt Period that is efine in section 8.1 

If a card does not support the Read Wait protocol, the only means a o t ha 
middle of a read multiple command is to control the SDCLK. Read wai s , p 
support suspend/resume. 

The rest of this chapter is not included in the Simplified Specificati 
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11. Power Control 
11.1 Power Control Overview 

The concept of high-power SDIO cards was introduced in Version 1.10 of the SDIO Specification. Power Control 
supports following two features: 

• High-Power Support 
SDIO cards created prior to Version 1.10 of the SDIO Specification were l~i ited ·o ma,~· mum current of 
200mA at any time, irrespective of the number or types of functions ?c1.~port • cv.-~l;i_ t-~e creation of wireless 
communication devices in the SDIO form factor, a need was seen to"Qr'ovid •. hior~c'urrent to accommodate 
the higher power requirements of some SDIO cards. Since backward c , • ti~ i~ a primary concern for 
any changes made to this specification , a method was chosen tc{p EWf t ig~dwer card from drawing 
excessive amounts of current from hosts designed to only supp9rt~he S ' 0 1.0 cards. Master Power 
Control allows standard and high-power cards to be inserted in.t_s:> aqy h;(>i t without causing excessive 
current damage to the host. It is important to note that there exi s !Je R_oss·f~ llty of trying to use a card that 
requires high-power in a standard power host and havi , ~ that Cf fa.ii to operate. Master Power Control is 
supported on a per card basis and available to the host i'A t e ~ • 'A.. igh-power card may have a mix of 
both high and standard power functions. 

• Power Selection Support 
Not all hosts can supply enough current for all SDI ay choose to use the SDIO card in a 
lower power mode to increase operation time nables the host to switch the card to a 
lower power mode. It is important to note that ossibility of trying to use a standard power 
card in a host that does not have enough powe rd's requirement. In this case the card will fail 
to operate. Cards supporting Power Selec • widest range of host support. Power Selection 
is supported on a per function basis and st in the FBR. 

11.2 Power Control supp 

11.2.1 Master Power Cont o-l "'­
SDIO version 1.10 cards indica e\ fh i,ir u_ppo , for the new power control functions with the SMPC (Support 
Master Power Control) bit in the O~R;(Se?ection 6.9). Hosts enable the card's power control functions with 
the EMPC (Enable Master Power \ o frol) IJ1t. 

SMPC can be set to1fittlra card ma •lr1;um current is less than 200mA and Power Selection (see section 11.2.2) 
is not supported. •1 SDIO J ~ion 1.1 0\card which has SMPC set to 1 shall maintain backward compatibility when 
EMPC is set to . A SDIO v;. ~rsion 1.0 host may not be aware of EMPC, which will remain 0 (its default state). 

In the cas '3/1~e e~ is s~ t to 0, the card total current shall not exceed 200mA. Functions that exceed 
200mA shJII not set 10 x 1 and TPLFE_OP _MAX_PWR shall be set to 0. If a multi-function card's total power 
exceeds 2~0~A--tl'ie c r ha·tt not set all IORx to 1, even if all IOEx are set to 1. Some of the functions' IORx can 
be set to 1 ~sJ.on as tH card's total current is less than 200mA. If the host tries to enable a function (IOEx =1) 
that will cause the ca r, ·~ total current to exceed 200mA, the card shall disable (IORx=0) one or more functions 
to keep the card t otal I urrent less than 200mA. Which functions are enabled depends on the design of the card 
vendor. 

In the case where EMPC is set to 1, the card current can exceed 200mA, up to a maximum of 500mA. Card 
should be designed, where possible, to not require the maximum current , thus functioning in as many hosts as 
possible with sufficient power. 
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11.2.2 Power Selection 

Power Selection defines two power modes for a function: Lower Current Mode and Higher Current Mode. A card 
implementing Power Selection gives the host the choice between these two power modes. These modes can be 
used for functions, such as a radio, which can operate in full performance (Higher Current Mode) or reduced 
performance (Lower Current Mode). A card's support of Power Selection is indicated with the SPS bit (Support 
Power Selection) in the FBR. The host enables Power Selection with the EPS bit (Ena Power Selection) in 
the FBR. 

11.2.3 High-Power Tuples ~ \ 
Six new tuples are defined in version 1.10 for each function tuple. (> ( ( \ \ 

• Average power required when Master Power Control is not enabfed,,(_~~ L'\_E- • R_AVG_PWR_3.3V) 
• Peak power required when Master Power Control is not enabJed (J RL~~ SP--~AX_PWR_3.3V) 
• Average power required in Higher Current Mode (TPLFE_HP, 'Avg,_ W~,:::S:--6\'l) 
• Peak power required in Higher Current Mode (TPLFE_HP _M~ ~WR_~~V) 
• Average power required in Lower Current Mode (TPLFE_LP M~R..Wf{_ , .3V) 
• Peak power required in Lower Current Mode (TPLF _LP (, _PW@ l3V) 

These values are 16 bits long with a 1mA/step resolution. Th~-.~. I o s . y~lue of Oto 65,535 mA to be used. 
Current varies depending on the voltage. These tuples are def1 e i13 ~-f 5V or 2.7-3.6V range. When a new 
voltage range is added in future specification , another six V ples ii e--added. 

Table 11-1 shows which tu pies a host shall ref er to depend\~ l r ost version and the settings of EM PC and 
EPSbits. (;:::\~ 

Host EMPC EPS Reference \f" l?Ls \ \ Comments 
Ver 1.0 Don't care Don't care TPLF~ - ~~~1-t:Lf>VVR 

TPLF , -1.fJ - N G J?WR 
TPFL . '-CdP:lviAX PWR 

Ver 1.1 0 Don't care i l::-~E'-SP AVG PWR 3.3V Same as TPLFE OP AVG PWR 
, 1tt~~.:-sJY'MAX-PWR-3.3V 

- - -
Same as TPFLE OP MAX PWR 

Ver 1.1 1 <~ t P-1:'.'~E._'HP _AVG_PWR_3.3V Non zero value is required when 
TPl::fE2 f-j! P MAX PWR 3.3V SMPC=1 

Ver 1.1 1 \ \)' ~ ~c.sL'.lP _AVG_PWR_3.3V Non zero value is required when 
rl DE:E LP MAX PWR 3.3V SPS=1 

V 

\ / "-...I 
Table 11-1 Reference Tuples by Master Power Control and Power Select 

A version 1.10 SDJ0card_ shall im~lement the six new tuples. A card which has SMPC set to 1, shall set a 
non-zero value tcyTJ tFii Pi \ _AVG_'i~W R_3.3V and TPLFE_HP _MAX_PWR_3.3V. A card which has SPS set 
to 1, shall se a non~ro value to TPLFE_LP _AVG_PWR_3.3V and TPLFE_LP _MAX_PWR_3.3V. 
TPLFE SP AVG PW.R 3.3V and TPLFE SP MAX PWR 3.3V should be set to the same value as -- - - -- - -
TPFLE_OP AV ~ and / LFE_OP _MAX_PWR respectively. 

11.3 ~ ~ •try,! Support for the 5DI0 Host 

11.3.1 Ver: ,11'1..)0 Host 
The following are eq irements for a version 1.10 host: 

• The host shall recognize new Power Control registers and tuples as defined in SDIO Specification 
Version 1.10. 

• Power Control bits (SMPC, EMPC) in the CCCR 
• Power Selection bits (SPS, EPS) in the FBR 
• High-Power Tuples 

• The host shall know its own power supply ability 
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• The host shall have the ability to manage power by calculating maximum current shown in the tuples 
and control EMPC, EPS and IOEx not to exceed total current that the host can supply. If the host does 
not have enough power to use the card, the host shall not enable the card. 

11.3.2 Power Control Operation 

A host reads the SMPC to see if the card supports Power Control additions. If so, the hoL.JGzl~cks SPS to see the 
card's support of Power Selection. If SMPC is set to 1, a version 1.10 host should s~ EMP~ 'to 1. 
Power Selection provides the host with the choice of two power modes for the functio . A host hat can supply 
enough power to the card does not need to use Power Selection. <) ~ 
If SMPC is set to 1 and SPS is set to 1. the host can utilize Power Selectio~ • ~ ~ PC to 1. If EPS is set 
to O (default mode of the card), Higher Current Mode is selected. lf/~P~ 1~ s e to ·1', ,tower Current Mode is 
selected. For example, a wireless function may offer a power mod~ "wi.th retd~ ectiransmission range and 
corresponding reduced current requirements. As the host knows how m;fti cu rr-~nt it can supply to the card, it 
reads the appropriate tuples and decides whether or not to enable eat;;){ fbm"Gt!.9'n)(,ith IOEX), and if so in what 
Current Mode. The host shall verify that the total current req,wi~d b the 'c. rd hall not exceed the current of host 
can supply. A version 1.10 host should read new tuples as s J;fown i I fa I 11-1. 
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12. High-Speed Mode 
High-Speed mode increases the bus clock rate to 50MHz and the SD bus throughput from 12.5MB/sec to 
25MB/sec. For information on High-Speed mode for SD memory cards see Part 1 Physical Layer Specification 
Version 2. 00, sections 4.3.10, 4.3.11 and 6.8. SDIO and combo cards may also support High-Speed mode. 

12.1 SDIO High-Speed Mode 

SDIO version 1.20 cards indicate their support for High-Speed mode with the S~S-(-$1:i.~p?rt ,i h-Speed) bit in 
the CCCR (See section 6.9). Hosts switch between default and Higt · Spee1a f'TIOa\ ~\~ the EHS (Enable 
High-Speed) bit in the CCCR by CMD52. Following a command to set o clea\ ~ S~ c,raef shall switch speed 
mode within 8 clocks after the end bit of the corresponding response. \0 

When switching from default to High-Speed mode the host can try to~ H rt out first checking SHS. The 
host issues CMD52 in RAW mode, setting EHS to one, and after g~t(n~ th~'le · ponse of CMD52 the host 
checks SHS and EHS. If SHS=0 or EHS=0, the command will be ig d ancUl"ie card is still in default mode. If 
SHS=1 and EHS=1, the card is in High-Speed Mode. <> 
12.2 Switching Bus Speed Mode in a Com o a~ 
A combo card that supports High-Speed shall support i 
commands are defined; SD memory command (CMD6) a 
CMD52). 

A part of this section is not included in the Simpl fi 

ory and 10. Two bus speed switch 
and (EHS in CCCR is changed using 

When one bus speed switch commands is exe? d s ccessfully, the card switches the card bus speed mode. 
If two bus speed switch commands are execu eiiU tu rn (to the same bus speed mode), only the first successful 
command is effective to switch bus spee • • od·e 

The host needs to check succ . s of ex ~ us speed switch command and then the host can switch the 
host bus speed mode to the s me 

Success of switching bus speed Qgi is <a.!_ermined by checking receipt of a good response and the result of 
switching bus speed mode is the a'fne~tbe switch requested. 

The status of curre9.t--bt1s~eed mo .~ is read by bus speed switch commands. For example, when bus speed 
mode is switchedJY GM,po the result,,can be read from EHS. If switching by RAW mode of CMD52 has failed, 
there are two ki i::ls(of res) f>n~es. One is no response with illegal command error. The other is that CMD52 is 
accepted and the ~a'\us of A\i mode indicates EHS is not changed. 

A reset of~ itp-er t Ie ~~rr or or 10 portion of a combo card will also reset both portions to default speed mode. 
Within 8 cl , o~s aj'.ter--F tSJQOn~e' of a reset by CMD52 (write to RES in CCCR) or CMD0 the card shall change the 
speed mo . fc5defau~ p'e,.e i::l mode. 

Note that when haoJi9g the bus speed the host bus driver should treat a bus speed change request from any 
driver as an atomic_operation. The host should mask interrupts and not issue any command to the card until the 
bus speed change is complete. 

If a combo card supports the Lock/unlock function, a locked card cannot change bus speed mode. A locked card 
indicates an illegal command error to a bus speed switch command. The host needs to unlock the card by 
CMD42 before changing bus speed. It also implies that a host should not change bus speed mode during 
initialization before managing a locked card. 
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13. 5DI0 Physical Properties 
This chapter is not included in the Simplified Specification. 

13.1 SDIO Form Factors 

The SDIO definition encompasses different form factors: 
• Full-Size SDIO - compatible with host sockets designed for SD memory ca s 

13
.: m;~l;:izec;~;:le with host sockets designed for miniSD ◊mo~ 

The SDIO card is compatible with host sockets designed for SD mem cl d '\actdi' ion, the SDIO cards can 
be extended to allow for external connectors, antennas etc. With the <._taXce,ption o~the write protect switch, all 
SDIO cards shall meet the mechanical specifications described in t~e-SIJ'Pll~sl ,31 Specification for that portion 
of the card that is not extended. The WP switch is not supp , cted b\ sts fo · SD'IO only cards. 

The rest of this section is not included in the Simplified Sp 611' c 1@ 

13.3 miniSDIO 

The miniSDIO card is compatible with host sockf?~ s1 ea for miniSD memory cards. In addition, the 
miniSDIO cards can be extended to allow for exter~I con~~ctors, antennas etc. All miniSDIO cards shall meet 
the mechanical specifications described in mini~1 arC!l 'Addendum Version 2.00, Part 1 Physical Layer 
Specification Version 2.00 for that portion oft ~ · d t ~ t-i~ hot extended. 

When a miniSDIO card is inserted into a ~ i D efS I memory card adaptor, and plugged-into an SDIO host 
slot, it shall appear to the host as an SD O,,..~ rd. (!} 

The rest of this section is n6trR lude implified Specification. 

14. 5DI0 Power 

14.1 SDl~ aliza ion Voltages 

SDIO Vert i ,0.QO Ii · inat~ tr.e voltage range 2.0-2. 7V for basic communication because the SD Physical 
Specificati , n( Vftfsion . Q,yli'Jinates it. SDIO cards follow the same voltage and current requirements as SD 
memory c • ravt-11 e~s tnat an SDIO or combo card shall be used at an operating voltage range of 2.7 to 
3.6V. The Ho~ s/:ial t st1pply the voltage range 2.0-2. 7V for basic communication to the SO1O Version 2.00 
cards. 

14.2 SDIO Power Consumption 

The SDIO cards are intended to operate in mobile devices that have limited power sources available. Because 
the host's battery life may be significantly reduced if the SDIO card draws excessive power, a primary goal of 
SDIO designers should be low power. By reducing power consumption to a minimum, Host battery life and 
consumer satisfaction will be enhanced. The following power data represents the maximum that a SDIO card 
may draw. It is important for designers to note that a low power host may reject any SDIO card that identifies 
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itself as drawing more power that the host is willing to supply, thus lower power cards may have a competitive 
advantage in the market. 

The rest of this chapter is not included in the Simplified Specification. 
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15. Inrush Current Limiting 
This chapter is not included in the Simplified Specification. 
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16. CIS Formats 
16.1 CIS Reference Document 

The CIS used by SDIO is based directly upon the metaformat specification used by P-CMCIA and Compact 
Flash. The user of this specification is directed to: 

PC Card Standard 
Volume 4 
Metaformat Specification <) ('\' 
Published by: .\J 
2635 North First Street, Suite 209 
San Jose, CA 95134 USA 
+1-408-433-2273 
+1-408-433-9558 (Fax) <) 
16.2 Basic Tuple Format and Tuple Chain ~r-

The Card Information Structure is one or more chains (or i ed .'i's1s , data blocks or tuples. The basic format 
of tuples is shown in Table 16-1. ) 

Byte 7 6 5 ( 4 .._____, 3 2 1 0 

n+2 

T 1bg1-6 , Ba~ic Tuple Format 

Byte 0 of each tuple contains (t'up1.e code. t . p e code of 0xFF is a special mark indicating that there are no 
more tuples in the chain. There a 2'tq~e it~ only a tuple code, the CISTPL_NULL and the CISTPL_END 
(see Table 16-2). These tuples , 9ot hav.e any additional bytes. For all other tuples, byte 1 of each tuple 
contains a link to the next tuple i tni cliai~ If the link field is 0, then the tuple body is empty. If the link field 
contains 0xFF, then this tuple is the la t tuple in its chain. There are two ways of marking the end of a tuple chain 
for SDIO cards: a ty13le,code of 0xF\\., or a tuple link of 0xFF. The use of an FFH link value is allowed in SDIO 
cards, but it is ~ 9,0n;meQd~ to use ttJe End of Chain tuple. System software shall use the link field to validate 
tuples. No SDI LY card tuple oan be longer than 257 bytes: 1 byte TPL_ CODE + 1 byte TPL_LINK + FFH byte 
tuple body (and th(s~57 byt t uple ends the chain). Some tuples provide a termination or stop byte that marks 
the end of t~tt1.ple;\. l'\this 9se, the tuple can effectively be shorter than the value implied by its link field. 
However, s6 war~ sh II ot can beyond the implied length of the tuple, even if a termination byte has not been 

seen. ~ 

16.3 ByfeC>rder Within Tuples 

Within tuples, a~ i-byte numeric data shall be recorded in little-endian order. That is, the least-significant 
byte of a data item shall be stored in the first byte of a given field. Within tuples, all character data shall be stored 
in the natural order. That is, the first character of the field shall be stored in the first byte of the field. Fixed-length 
character fields shall be padded with null characters, if necessary. 
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16.4 Tuple Version 

With the introduction of SDIO Specification Version 1.10, a different format for the tuple information is possible 
based on the changes made by each specification revision. These changes could be added fields in a tuple or 
entirely new tuples. In order to maintain backward compatibility, new data fields are added after existing fields in 
order to maximize backward compatibility. It is the responsibility of the host program tl),aljs scanning the tuple 
chain (sometimes called "walking the tuples") to first determine the SDIO specification we~io~ that the card was 
designed to. The program shall be designed to anticipate that SDIO cards will be en~'<J hte~~ &,!hat are built to a 
later version of the specification. This requires the program to ignore the additional da-t,_a xist~ng in SDIO cards 
built to a later specification. Specifically, the program shall first read the SDIO spC:micati~n Yersion that the card 
was designed to meet from the SDI Ox field in the CCCR area. If the versic>Jl is fe "sf~ ,1 o , qual to the version 
of the tuple scan program, then the program shall know and properly d~fo;;te 'al tupl~ ·nformation. If the card 
version is greater than the scan program's version, the scan program ~ y rf~eq \q l§f-l0rf additional information 
fields or tuples. The unknown tuples can be ignored by simply skipp1~ ,tfl s tUQies-.with unrecognized codes. 
Skipping is accomplished by using the TPL_LINK field (always the sec~nd<t:>yte) tp)~mp over the unknown tuple. 
In a similar manner, the additional data fields in tuples should be ig~ re'cj u tng"the link field. For example, if a 
scan program is expecting 0x15 bytes of data and the TPL INK ietdl);)di ~ a size of 0x19 bytes, the scan 
program should ignore and skip over the last 4 bytes of daf . J 6 ~ 
16.5 SDIO Card Metaformat ~ 
Unlike the PCM CIA card, the SDIO card has multiple CIS reas.<i'he ~ is a common CIS for the entire card and 
a CIS assigned to each function. Because of the multiple ~S ~re9s the SDIO card does not need to support the 
CISTPL_LONGLINK_MFC tuple or the CISTPL_Ll'rf'KTA~ Gl=f ai described in section 2.3.6 of the PCMCIA 
spec. Table 16-2 lists the tuple codes supported by ~q 10 a~ds. The type field indicates if a tuple is Optional (0), 
Man~atory (M), Recommended (R), or not applic~:t'I~ (n r )I for the common (function 0) tuple and f?~ e~ch 
function (1-7) supported by the card. For mort'aeta~·e 1ls'9'ri-ea9h tuple, see the PCMCIA metaformat spec1f1cat1on 
section referenced. '-...._.,,/ 

,,/"\ 

Code Name ( f ~ iptio i PCMCIA Type Type Function 
Reference Common 

0x00 CISTPL NULL ( "Ni.!11 tu~le /1 \ 3.1.9 0 0 
0x10 CISTPL CHECKSUM \ , t3t)_e'ck$unyt efntfo l 3.1.1 R R 
0x15 CISTPL VERS 1 'p w7.I1~ "-._.,/ 3.2.10 0 0 - -

v\e~siptvpr.Qr uct-information 
0x16 CISTPL ALTSTR Tl\e\Alternate Language String 3.2.1 0 0 

~ Tu ~le_ 
0x20 CISTPL-,( FI~ \ Man~,facturer Identification 3.2.9 M 0 

String Tuple 
0x21 CISTPL ""UN_CID \ \ Function Identification Tuple 3.2.7 n/a M 
0x22 CI S)'PL"f ON <3,E l I Function Extensions 3.2.6 n/a M 
0x80- ((~\VJ Vendor Unique Tuples None 0 0 
0x8F 
0x91 

Cl~ S1'0 
Additional information for 6.1.2 n/a M 1:Standard 
functions built to support SDIO Function 
application specifications for O 1 :non-Standard 
standard SDIO functions. SDIO Function 

0x92 CISTPL SDIO EXT Reserved for future use with 6.1.3 n/a n/a - -
SDIO devices. 

0xFF CISTPL END The End-of-chain Tuple 3.1.2 M M 

Table 16-2 Tuples Supported by 5DI0 Cards 
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Note 1: the use of CISTPL_SDIO_STD is mandatory for all functions that claim to support a SDIO standard 
interface specification (see 1.3). If the function does not support a standard SDIO interface, this tuple should be 
used with a value of 0. 

16.6 CISTPL_MANFID: Manufacturer Identification String Tuple 
The manufacturer identification tuple contains information about the manufacturer of a 1D. 0 Card. Two types of 
information are provided: the SDIO Card's manufacturer and a manufacturer card nu I::> . This tuple shall be 
present in the card common CIS. 

This should also be present in each function's CIS. o o • 
manufacturer information so the driver can take advantage of unique fe • tr.ires. (\ 

B te 7 6 0 
0x00 
0x01 

0x02-0x03 
0x04-0x05 

Table 16-3 CISTPL_MANFID: Manu~ c r~f ~ cation Tuple 

The TPLMID_MANF field identifies the SDIO Card's mania~ rer. NJsew codes are assigned by both PCMCIA 
and JEIDA. The first 256 identifiers (0x0000 through 0x00fF.) ar .'tese?ved for manufacturers who have JEDEC 
IDs assigned by JED EC Publication 106. Manufacturers "'Xith JED EC IDs may use their eight-bit JED EC 
manufacturer code as the least significant eight bit of h~'i "-_SfJ~Q) Card manufacturer code. In this case, the 
most significant eight bits shall be zero (0). For exa~p e, ,~a JEDEC manufacturer code is 89H, their SDIO Card 
manufacturer code is 0x0089. If a SDIO card manufac urer bes not currently have a TPLMID_MANF assigned, 
one can be obtained at little or no cost from the PCMGJ.f. J TPLMID CARD field is reserved for the use of the 
SDIO Card's manufacturer. It is anticipated t . at th field1 will be used to store card identifier and revision 
information. 

16. 7 SDIO Specific xten 

SDIO cards use two to four tupl di ional information about the card (common) and each function. 
The first is the Function ID tupl s for SDIO are detailed in the next sections. 

16.7.1 CISTPL_FUNCID: Fune ion Identification Tuple 
To identify an SDI car , he CISTf\L FUNCID tuple shall exist in all CIS areas. This means there shall be a 
CISTPL_FUNCI i? he B\o mon Clslspace chain and one in each function's CIS space chain. The format of 
this tuple is sho~ r 

5 4 3 2 1 0 
TPL CODE CISTPL FUNCID - -
TPL_LINK Link to next tuple 0x02 

TPLFID FUNCTION Card function code 0x0C 
0x03 A_/ TPLFID SYSINIT S stem initialization bit mask. Not used, set to 0x00 

Table 16-4 CISTPL_FUNCID Tuple 

The function identification tuple contains information about the functionality provided by an SDIO Card. 
Information is also provided to enable system utilities to decide if the SDIO Card should be configured during 
system initialization. Since additional function specific information is available, one or more function extension 
tuples follow this tuple. The TPLFID_FUNCTION field contains an identifier assigned by PCMCIA (0x0C) to 
identify the SDIO device class. 
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16.7.2 CISTPL_FUNCE: Function Extension Tuple 
The CISTPL_FUNCE tuple provides standard information about the card (common) and each individual 
function. There shall be one CISTPL_FUNCE in each function's CIS immediately following the 
CISTPL_FUNCID tuple. The format of the CISTPL_FUNCE is shown in Table 16-5. 

Byte 7 6 5 4 3 2 0 
0x00 TPL CODE CISTPL FUNC - -
0x01 TPL_LINK Link to next tuple see fol 
0x02 TPLFE_ TYPE T pe of extended data s 

0x03-n TPLFE DATA Function information se 

Table 16-5 CISTPL_FUNCE Tuple Gene 

There are two versions of the CISTPL_FUNCE tuple, one for the co 0) and a version used 
by the individual function's CIS (1-7). Both types are described belo 

16.7.3 CISTPL_FUNCE Tuple for Function O (comm~ ) 
This version of the CISTPL_FUNCE tuple gives the host { r:nmo ~n 01m~tion about the card. There shall be 
only one of these tuples, located in the CIS for function 0 foll ing~t(e\ c}STPL_FUNCID. The format of this 
tuple is shown in Table 16-6. 0 

B te 7 6 5 4 ( ',/ '\ 2 1 0 

l • ......______,,, 
Table 16-6 TPLFID_FU~T16f) Tuple for Function O (common) 

The fields in this tuple have the followin ~ nlti ✓-
Field Descri tion 

TPLFE_FN0_BLK_SIZE This is ~~the maximum block size and byte count that function 0 can 
s poor-.t~ 'A value of zero is not valid and shall not be used. 

TPLFE_MAX_ TRAN_SPEED \ 9fa' b~e indicates the maximum transfer rate per one data line during 
data transfer. This value applies to all functions in the SDIO card. This 
w lue shall be 25 Mb/Sec (0x32) for all Full-Speed SDIO cards. The 
Jnimum value for Low-Speed SDIO cards shall be 400 Kb/Sec (0x48). 

The format is identical to the TRAN SPEED value stored in the CSD of 
SD memory cards. The maximum data transfer rate is coded according 
to the following method: 
Bits 2:0 contain the transfer rate unit coded as follows: 
0=1 00kbit/s, 1 =1 Mbit/s, 2=1 0Mbit/s, 3=1 00Mbit/s, 4 ... ?=reserved 

Bits 6:3 contain the time value codes as follows: 
0=reserved, 1 =1.0, 2=1.2, 3=1.3, 4=1.5, 5=2.0, 6=2.5, 7=3.0, 8=3.5, 
9=4.0, A=4.5, 8=5.0, C=5.5, 0=6.0, E=7.0, F=8.0 

Bit 7 is reserved and shall be zero 

A Combo Card shall support 25MHz clock 0x32 

Table 16-7 TPLFID_FUNCTION Field Descriptions for Function O (common) 
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16.7.4 CISTPL_FUNCE Tuple for Function 1-7 
This version of the CISTPL_FUNCE tuple gives the host common information about each individual function on 
a per-function basis. There shall be one of these tuples, located in the CIS for each function following the 
CISTPL_FUNCID. The format of this tuple is shown in Table 16-8. 

Byte 7 I 6 I 5 I 4 I 3 I 2 I A I 0 
0x00 TPL CODE CISTPL FUNCE (0x22) j "''\ 
0x01 TPL LINK Link to next tuple (0x2A) \' \ '\ '\ 
0x02 TPLFE TYPE Type of extended data (0_x.OJ)'\ '\ V 
0x03 TPLFE FUNCTION l~ fO ( r---.. '\ '\ '\ 
0x04 TPLFE STD 10 R~\f \ \ \ \ V 

0x05-0x08 TPLFE CARD PSN ('\ \ '\ ) ) 
0x09-0x0C TPLFE CSA SJZI;/\. '\ '\ "---._ ~ 

0x0D TPLFE CSA PROPER(Y '\ '\ 
0x0E-0x0F TPLFE MAX BLK '61~~ "v 
0x10-0x13 TPl,,.FE oiR "\ '\ V } 

0x14 TPLFE <p~p Mjr{ f\!Vij '--.._/ 
0x15 TPLFE OP/ AVG/ PtW,R') 
0x16 TPLFE OPjyf~X\ PlVVlf 
0x17 T PL FE/SB" M-lf\J\. Jg.WR 
0x18 TPLFE( pEY !;.Yc:5.. lyWR 
0x19 TPLFE\ _$.B ~AX VPWR 

0x1A-0x1 B /""l'P-L~1N1 BW 
0x1C-0x1 D ( (fis>,l.F-~GPT BW 
0x1 E-0x1 F TPLFI; \ ENABiLE TIMEOUT VAL 
0x20-0x21 /T~L~E'--SP )AVG PWR 3.3V 
0x22-0x23 ( (rF;L:::~P' MAX PWR 3.3V 
0x24-0x25 \ 'l'B~fi HP AVG PWR 3.3V 
0x26-0x27 / ~> TpL.F~ HP MAX PWR 3.3V 
0x28-0x29 ( ( ~ TPb:FE LP AVG PWR 3.3V 
0x2A-0x2B <~ ~ l\PLFE LP MAX PWR 3.3V 

Table,~P, F'lt(p/UNCTION Tuple for Function 1-7 

The fields in this tuple have the fo g definition: 

Descri tion 
TPLFE FUN Bit significant information about the Function The bits are defined in Table 

TPLFE 
16-10 
This 8-bit value contains the version level of the Application Specification 
for Standard SDIO Functions that this function supports. The format is x.y 
where xis the major version (4-bits) and y is the minor version level. For 
example if the version is 2.4 the value would be 0x24. If this function does 
not support an SDIO standard function , the value shall be 0x00. 
The Product Serial Number is a 32 bit unsigned binary integer. Support of 
a serial number is optional, if there is no serial number, this field shall be 
0x00000000 While a unique serial number is not required for all devices, 
it is strongly recommended that SDIO card vendors place a unique serial 
number in this field to assist the operating systems is differentiating 
multiple cards of the same type. Also note that some Application 
Specifications for Standard SDIO Functions require a unique serial 
number in this field. The individual Application Specification will indicate if 
su ort of this field is mandator . 

55 

Petitioner Micron Ex-1028, 0064



©Copyright 2000-2007 SD Card Association 
SDIO Simplified Specification Version 2.00 

TPLFE CSA SIZE - -
TPLFE CSA PROPERTY - -

TPLFE MAX BLK SIZE - - -

TPLFE OCR 

TPLFE OP MIN PWR - - -

TPLFE OP AVG PWR - - -

TPLFE OP MAX PWR - - -

TPLFE SB MIN PWR - - -

TPLFE SB AVG PWR - - -

TPLFE SB MAX PWR - - -

TPLFE 

TPLFE 

TPLFE ENABL 
TIMEOUT VAL 

Size of the CSA s ace available for this function in b tes 
This byte contains flags identifying properties of this function's CSA. The 
bits are defined in Table 16-11 
This is both the maximum block size and byte count that this function can 
support. A value of zero is not valid and shall not be used. 
This is the OCR value for this function. The format is identical to the 32-bit 
OCR format used by SD memory devices. For or 
5.1 of the SD Ph sical Specification. 
This is the minimum current, in mA, requirea bl ~H'i~ "junction when 
operating. This value is valid for all voltage/> su o~~ by'this function. If 
the re uired current exceeds 200rrt~ this ~a· ue s aH tte zero. 
This is the average current, in m· , re , ui,_red by lhis function when 
operating. This value is valid for JIJ_I vol agesftip.~o}ed by this function. If 
the required current exceeds 20'QmA') h1 s.. 'v~lbe-stiall be zero 
This is the maximum (peak) currepit, i~mA, e uired by this function when 
operating. This value is valid for all olt~'s Dpported by this function. If 
the re uired current ex eeds , 0,,0.J , tbis v, lue shall be zero 
This is the minimum cb.u;ent, n(rrJJ, required by this function when in the 
standby condition. If this noti<!Sn1ctoe .• not support standby, this value 
shall be 0x00. The metho to pl~ce/t~is function in the standby state and 
the capabilities it has wflile 1'\ ~{~·nc::loy are vendor defined. This value is 
valid for all voltages(s1appo/.:f~ by this function. Note that this value is 
valid only for standa_r~ pov-ye)r !sDIO cards or high-power cards when 
EMPC is 0. Wit2':aA-{3\ Qil"®fd, the range is from 0 to 254 mA. A value of 
255 (0xFF) is 4s~d (o' imiicat~ a value of 255mA or greater. 
This is the ave a e cur~ent, in mA, required by this function when in the 
standby conErti'G>n. If this function does not support standby, this value 
shall be r/xp0. THe--.[®thod to place this function in the standby state and 
the capabiliti s it has while in standby are vendor defined. This value is 
valid for- ~11-' oltages supported by this function. Note that this value is 
vali --19·Iy, fo standard power SDIO devices cards or high-power cards 
wh~n, e~ is 0. With an 8-bit field, the range is from 0 to 254 mA. A 
value-ef 2 , 5) (0xFF) is used to indicate a value of 255mA or greater. 
Tl'l'is is he aximum current, in mA, required by this function when in the 

~dby) condition. If this function does not support standby, this value 
sMall e 0x00. The method to place this function in the standby state and 
the capabilities it has while in standby are vendor defined. This value is 

\ cl.lid for all voltages supported by this function. Note that this value is 
V1,a'l id only for standard power SDIO devices cards or high-power cards 
when EMPC is 0. With an 8-bit field, the range is from 0 to 254 mA. A 
value of 255 (0xFF) is used to indicate a value of 255mA or greater. 
This is the minimum data transfer bandwidth, in KB/sec, needed by this 
function to successfully operate. If this function has no minimum 
necessar bandwidth, these b tes shall be 0x0000. 
This is the data transfer bandwidth, in KB/sec, needed by this function to 
function at an optimum level. If this function has no optimum bandwidth, 
these b tes shall be 0x0000. 
(Added in SD/O Rev 1.1) This 16-bit value indicates the function's 
required time-out value for coming ready after being enabled. This 
per-function value indicates the time a host should wait from asserting 
IOEx until expecting the card to indicate ready by asserting IORx. 
Different SDIO functions take different amounts of time to become ready 
after being enabled due to different internal initialization requirements. 
The required time-out limit is in 1 0mS steps, allowing a range of 0-655.35 
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seconds. If the cards required no time-out, this field shall be set to 
0x0000. 

TPLFE SP AVG PWR 3.3V This value is the same as that of TPLFE OP AVG PWR. 
TPLFE SP MAX PWR 3.3V This value is the same as that of TPLFE OP MAX PWR. 
TPLFE HP AVG PWR 3.3V This 16-bit value indicates the average current, in mA, required by this - - - -

function when operating in the Higher Current Moi$15de ~ MPC=1 & EPS=0). 
This value indicates a current range from 1 to 65 : l5 A. 

TPLFE HP MAX PWR 3.3V This 16-bit value indicates the peak current~ -~ l m~~quired by this - - - -
function when operating in the Higher Current ,~de:\ T ·s alue indicates 
a current range from 1 to 65535 mA. ~ 

TPLFE LP AVG PWR 3.3V This 16-bit value indicates the av,rage c~'ent h,~ , required by this - - - -
function when operating in the Lowe C~ r , n Mo~e ( MPC=1 & EPS=1 ). 
This value indicates a current rao,qe fr6>,! 1 o 655~5 mA 

TPLFE LP MAX PWR 3.3V This 16-bit value indicated the rh~a~i·6>-\i ~p~ak➔-current, in mA, required - - - -
by this function when operating i th, Lo ~ current mode (EMPC=1 & 
EPS=1 ). This value indicates a,...Q r'r'ent\["al}I~ from 1 to 65535 mA 

Table 16-9 TPLFID_FUNCTION Field ~~r~./nctions 1-7 

I Bit I 7 I 6 I 5 I 4 / ) 's. '\ '--1./ 2 I 1 I 0 I 
I Name I RFU I RFU I RFU I RFU [ ( V ~ l:J,) I RFU I RFU I FN wus I 

\ \ \ ) 
Table 16-10 TPLFE FUN.Cl-~ ,INFO Definition 

The FN_WUS (Wake Up Support) bit signals the f:rktio ~ up; rt of wake-up when the function is placed into 
a low power state and the SDCLK is stopped. The i tent i~ to allow a SDIO card to be placed into a low power 
condition and still signal the host of a wake-UP. event. lf't.l:l is ~it is set to 1, then this function may be placed into 
a low power state using some function standa d or N'e[l 0r---el~fined method and the SDCLK can be stopped with 
the power remaining applied to the card. lrres ctiv of the state of this bit, the host may stop the SDCLK as 
allowed by the SD Physical Specificatio 

Name RFU -,~tJ_./ RFU RFU RFU CSA NF CSA_WP 
V 1 

Tabl\16-11 'PLFE CSA PROPERTY Definition 

The CSA_WP bit is use~ write pr't~ct the CSA ~or thi:function, or identifies it as read-only. If this bit is set to 
1, then the CSA o tys...fun cs:.!ion is eifti r write protected or read-only. If this bit is clear, then the host may write 
the CSA. Settin of this bi .fo R/W devices is handled in a vendor-defined method. 

The CSA ate to the host that the CSA area should not be reformatted. If the bit is set to 1, 
the host 1SA file structure. If this bit is cleared to 0, then the host may reformat the file 
system o 
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16.7.5 CISTPL SDIO STD: Function is a Standard SDIO Function - -
This tuple code (0x91) has been reserved for use by SDIO devices that conform to the application specifications 
for standard SDIO functions, as defined in those separate specifications. The exact format for this tuple can be 
found in those specifications. The basic format only is provided here and the reader is directed to the 
appropriate Application Specification for Standard SDIO Functions for more complete details: 

Byte 7 6 
0x00 
0x01 

0x02 
0x03 

0x04 ... (n+1) 

5 4 3 2 
TPL_CODE CISTPL_SDIO_STD (91 h) 

TPL_LINK Link to next tuple (2 
n is the number of b tes in th~ t 

TPLSDIO_STD_I I)), 
TPLSDIO STD TYP - -
TPLSDIO STD D'AT 

If n = 2, TPLSDIO STD DA"tA o ist. 

0 

The fields in this tuple have the following definition: 

Field 
TPLSDIO STD ID - -

TPLSDIO STD TYPE - -

TPLSDIO STD DATA - -

This 8-bit code identifie( }he1S,tal\dard SDIO Function type for which this 
tuple supplies additiona illl_forrnatio¥. The available codes can be found in 
the 1/0 device interfac~ pc!~ ~htf of the FBR see 6.10 
This 8-bit value idt§9tif es ff<le format and type of data contained within the 
body of this tuple.\ l this '/,/ lue is 0x00, then only 1 standard data structure 
has been d7fi~~ 1or h"s Standard SDIO Function. If this value is 
non-zero, t~er rth'1s b-~29entifies which tuple data format is being used for 
the data. TH.isl c0tle'is defined in the Application Specification for Standard 
SDIO Fy-Rctieos. l 
The d,ata----com ,rm,e / t of this tuple (n-2 bytes). The format of this data 

/' struct~rLs d fined in the Application Specification for Standard SDIO 
\ ' Fu_ncti&r-is~ 

':v~C/ 
16.7.6 CISTPL SDIO EXT: T pie Res rved for SDIO Cards 
This tuple code (0x92) has been r~,e~ved for future use by SDIO cards. The actual format of the data has not 
been established} .~ e. The b sic format of this tuple is: 

Byte 7 \ 6 5 4 3 2 1 0 

0x02 .. (iT+1 ...,., \ V TPLSDIO_EXT _DATA The data component of this tuple (n bytes) 
) If n=0, TPLSDIO EXT DATA does not exist. 

/ ). 
al:>le 16-13 CISTPL_SDIO_EXT: Tuple Reserved for SDIO Cards 
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Appendix A 
(Normative) 

A.1 SD and SPI Command List 
Table A-14 and Table A-15 show the commands that are supported by SD memo ~ ntl S I devices in both 
SPI and SD modes. If a command is not identified as either mandatory or opticJ al~\ it is ,~ t supported by 
that device. \) ( (\ \ 

Supported 
Abbreviation 

SDMEM SDIO 
'\.A~ \_~ dmments Commands System System ( 

CMDO GO IDLE STATE Mandatory Mandatory ~se4 to cllar'lge from SD to SPI mode 

CMD2 ~LL SEND CID Mandatory ~ 115l, ~ t SL\ti_),g?ted by SDIO 

CMD3 SEND RELATIVE ADDR Mandatory Mc1ndatory/' "''\_V/ 
CMD4 SET DSR Optional <_ ) ( ( 1DSfl\ no't sGpported by SDIO 

CMD5 10 SEND OP COND Mand;at ory/ / / '\ ~ 
CMD6 SWITCH FUNC Mandatory1 Mand~-tp'?-y,1 \ A08~d in Part 1 v1 .10 

CMD7 SELECT/DESELECT CARD Mandatory f¥lana9tor){ '\.' I----./ 
CMD9 SEND CSD Mandatory r rv /\" CSD not supported by SDIO 

CMD10 SEND CID Mandatory \ \ \ \ V CID not supported by SDIO 

CMD12 STOP TRANSMISSION Mandatory-----., \ "J) 
CMD13 SEND STATUS Mandato,ty(~ \ '-------./ Card Status includes only SDMEM information 

CMD15 GO INACTIVE STATE Mandato\y \ ~apdatory 
CMD16 SET BLOCKLEN Mariaat~~ '--.... ) ) 
CMD17 READ SINGLE BLOCK M~r{cJatgry, "---- ./ 

CMD18 READ MULTIPLE BLOCK Ml\nclaJory, \ 
CMD24 WRITE BLOCK r~ ry1 and 9to r,y ) 
CMD25 WRITE MULTIPLE BLOCK ( ( I~ ~ter{ 
CMD27 PROGRAM CSD ( ~ ~ Maridktory CSD not supported by SDIO 

CMD28 SET WRITE PROT\ ""~ < bf1li9hal 
CMD29 CLR WRITE PROT \ \ ) ~ 

~ .< 
Op tional 

CMD30 SEND WRITE PROT \ V I~ 0 ptional 

CMD32 ERASE WR BLK STAR,J" < Mandatory 

CMD33 ERAS~W~LK END \ \ Mandatory 

CMD38 ERA~ ~"" V Mandatory 

CMD42 LO<CK {UNLO~ \ Optional 

CMD52 10 R%/__ J}_IRECT\ \ Mandatory 

CMD53 / 10 ~ w \ ~X,CENDj::q Mandatory Block mode is optional 

CMD55 ( I 1APP CM°'. '\. / J Mandatory 

CMD56 \ I Q.5N---tMfi, '\. I Mandatory 

~CMD6 "' S.E--T----BU5, WIDTH Mandatory 

~CMD13 SD ,STA"PLJ$ Mandatory 

~CMD22 SEN_D"'----f(Jl)M WR BLOCKS Mandatory 
~CMD23 SET WR BLK ERASE COUNT Mandatory 

~CMD41 SD APP OP COND Mandatory 

~CMD42 SET CLR CARD DETECT Mandatory 

~CMD51 SEND SCR Mandatory SCR not supported by SDIO 

Table A-14 SD Mode Command List 

1 For Part 1 v1.10 or higher Memory or Combo Cards 
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Supported Abbreviation 
SDMEM SDIO 

Comments 
Commands System System 

CMD0 GO IDLE STATE Mandatory Mandatory Used to change from SD to SPI mode 

CMD1 SEND OP COND Mandatory 

CMD5 10 SEND OP COND Mandatory -
CMD6 SWITCH FUNC Mandatory1 Mandatory1 ~dded in Part 1 v{ 1A. '\. 
CMD9 SEND CSD Mandatory CSD not suppo~ \by SOJO 
CMD10 SEND CID Mandatory CID not supporte't5!, by. SDl'Q ) 

CMD12 STOP TRANSMISSION Mandatory A i "'"- "-
CMD13 SEND STATUS Mandatory C&_rq>Stat~s 11 nclutje\; o~,9 SDMEM information. 

CMD16 SET BLOCKLEN Mandatory 
V 

A\\ ) \ 
CMD17 READ SINGLE BLOCK Mandatory / ~ A'\. '\. '\. '-J / 

CMD18 READ MULTIPLE BLOCK Mandatory \ V / '\ '\ --.,, 

CMD24 WRITE BLOCK Mandatory I\ A '\ ~'> 
CMD25 WRITE MULTIPLE BLOCK Mandatory r "- '\.V)v 

CMD27 PROGRAM CSD Mandatory (\ rr CSQ nbt sdpported by SDIO. 

CMD28 SET WRITE PROT Optional V A\)/ I\ '---
CMD29 CLR WRITE PROT Optional \ "- ( \) iv' 
CMD30 SEND WRITE PROT Optional /'- "- "- \ ,J 
CMD32 ERASE WR BLK START Mandatory ( r/ A '\ \ 

CMD33 ERASE WR BLK END Mandatory \ \ \ \ 'v 
CMD38 ERASE Mand a to ry,,----.__ \'\__)) 
CMD42 LOCK UNLOCK Optional / r-....... '\ "---- _/ 
CMD52 10 RW DIRECT \ \ tylandatory 

CMD53 10 RW EXTENDED ~ \ '\__ rylardatory Block mode is optional 

CMD55 ~pp CMD M/4rJda(qr.y "---. / 
CMD56 GEN CMD M~n1Ela1gf¥ \ 
CMD58 READ OCR / ~ ar'fd~_ory ) 
CMD59 CRC ON OFF ((' IMai:i__dfu.tQr:y/ Mandatory 

~CMD13 SD STATUS <'---._ \ '--' ry.la~d'atory 
~CMD22 SEND NUM WR B\QGK&__ ----- Mar'ldfttory 
~CMD23 SET WR BLK ERAS/=l C'<9,UKl'f,' Man'tlatory 

~CMD41 SD APP OP COND \ V /"---.._, fJ!andatory 
~CMD42 SET CLR CARD DETB_C"f Mandatory 

~CMD51 SEND ~H._. \ \ Mandatory SCR includes only SD-MEM information. 

~ T~,J1e A-15 SPI Mode Command List 

1 For Part 1 v1 1'()--o r~:ry or Combo Cards 
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Appendix B 
(Normative) 

8.1 Normative References 

The following documents are referenced by this specification. 
This specification can apply to any released versions of below SD Spec· ·icatio • \J )I -r ion 2. 00. 

1) SD Specifications Part 1 PHYSICAL LAYER SPECIFICATION~~ 
Version 2.00 May 9, 2006 \ ~ 

2) SD Specifications Part 1 miniSD Card Addendum 
Version 2.00 January 30, 2007 \) 

3) 
Version 2.00 May 9, 2006 

4) ISO/IEC9293:1994 
Information technology - Volume and file structure o a:sk -artridges for information interchange 

5) PC CARD STANDARD Release 8.1 2002 ~ 
Volume 4 Metaformat Specification ~ 
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Appendix C 

C.1 Abbreviations and Terms 

3C 

ACMD 

Block 

CCCR 

CD 

CIA 

CID 

CIS 

CLK 

CMD 

Combo Card 

CRC 

cs 
CSA 

CSD 

DAT[x] 

DSR 

ECC 

Embedded SDIO 

EMI 

ESC 

The original 3 companies that established the s -~ arid the SD card 
specification 

specific requirements. ('\' 
A number of bytes, basic data transfer unit ~-\J 
Common Card Control Registers 

Connect/Disconnect 

Common Information Area 
,er 

Card Information Structure I\ 
Clock signal V 
Command line or SD bus com~ (1f'(·"-Jended CMDXX) 
A card that includes both SDI 1 ( nd IS) r'r-lemory 

Cyclic Redundancy Ch 

Chip or Card Select 

Code Storage Ar 

Card Specific D 

Data line wh nge of O to 3 

Driver Stage , e.gj ter 

Erro "Correct~ , o • 

1/0 O( ~ Q? d~s that are embedded in a host device that utilize the SDIO 
electncalJa,comm nd interface, but are not intended to be removed. 

Electro I\Ylagfie~ nterference 

Externa s{gnal Contacts 

ESD ~lectro-S af c Discharge 

FAT ~ ~rt Allocation Table 
FBR Fbrnction Basic Registers 

FIFO Fjst In-First Out buffer 

Flash '/:( t e of multiple time programmable non volatile memory 

Full-Size SO ~ Card • SDIO card with physical dimensions based on SD Physical Specification 
~ Version 1.01 

Function An 1/0 device contained within an SDIO card 

High-Power SDIO A SDIO device that requires up to 500 mA rather than the standard 200 mA 
allowed for a Standard-Power SDIO device 

hi-Z A three-state driver in the high-impedance state 

Interrupt 

Interrupt Period 

Legacy Slot 

A signal from the SDIO device to the host signaling the need for attention 

The times that a card may generate an interrupt signal on the SD bus 

SD Slot that supports only the SD Physical Specification Version 1.01 
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LOW, HIGH 

MBIO 

miniSDIO Card 

MMC 

MSB, LSB 

OCR 

PCMCIA 

PnP 

R/O 

R/W 

RAW 

RCA 

Resume 

RFU 

ROM 

RWC 

SCR 

SDA 

SDCLK 

SDIO 

SDIO aware 

SPI 

Standard-Power SDIO 

Stuff bit( s) 

Suspend 

TBD 

Three-state driver 

Tuple 

VDD 

vss 
W/O 

WP 

Binary interface states with defined assignment to a voltage level 

Multi-Block 1/0 

A SDIO card based on the miniSD card form factor. 

MultiMedia Card 

The Most Significant Bit or Least Significant Bit 

Operation Conditions Register 

Personal Computer Memory Card International Associatior-i 

Plug and Play a means to identify an SDIO 9EWiee a tionally load 

::ai~c~~~s and/or drivers without user int ~ .e~ntif \j \ 
Read or Write ~~ 
Read After Write 

Relative Card Address register 

Re-starting the temporarily halt .rct)dat tra for 

Reserved for Future Use. NormallY, e9\ -Q>\ I . nd set to 0 

Read Only Memory 

Read Wait Control ~ 
SD Configuration Register 

SD Association ~ 
SD clock signal ("\. 

SD Input/Output \j 
A host designed to s(l'.lf>pon:'1he .• 1gnals and protocol of SDIO devices 

Serial Peripheral I • te-r'f~ 

A SDIO devi7 q,at o er:a'tes with 200 mA or less of current at all times. 

Filli § bit(s) t ) fixed length frames for commands and responses. 

Temp~r ·Hy al!!hg-H'le transfer of data 
To Be e(eufllfl.eyj' (in the future) 

A driver s age which has three output driver states: HIGH, LOW and high 
impedanot (which means that the interface does not have any influence on the 
i , erface le,vel) 

locks in a linked list or chain format 

er supply 

supply ground 
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Appendix D 
(Informative) 

Appendix D is not included in the Simplified Specification. 
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