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1 fiigr

SD

sE—MAadiZ (memory card), &4 F AL S iR PR 4, R, S IERERIE S

)Mt~ o FHP o] DL~ N BT s Ordr o SRl s bnte,  DASCRERE B HL 17 9%
A RGN o

SDIO [#) memory card #fifi{: 3% SD I, 3Z#F SDIO #pisle

SD IRIRAS Fod 73 4 LA SRS, WK

Audio Specification m=——————=—=——— Other Application Documents
sD
Specifications File System Specification
Security
Spec
popSpeciications | | McEXnterface | _ | SDIO Card
bl Y pec. Specification Specification

(This Document)

T ERAT NSO, SO RSSO, A SR, B RS TSR Gl — U EO0E A
SR FIRB R 58 RS SR o

2 RARIE

A=

1) FrAEzEE (SDSC): AL 2GB [k

2) mAEFR (SDHC): KT 2GB X AHN 32GB )+

3) ¥y REAEE (SDXC): KT 32GB XA 2TB {1k
TAEHE

R SD R—— LAEHRTa R : 2.7~3.6V

R (HTE 4 IR GET4eid: UHS-I IRSCH 1.8V [ 10 f55)
1) BOAEEE: 3.3V EY, mik 25MHz, #dliidA 12.5MB/S
2) EdFERA: 33V IEYT, ik 50MHz, HdiH#F 25MB/S

3) SDR12: 1.8V fi', ik 25MHz, #iffiidi% 12.5MB/S

4) SDR25: 18V f{i'5, A 50MHz, #i#iidi* 25MB/S

5) SDR50: 1.8V {i'5, ik 100MHz, #ifiid= 50MB/S

6) SDR104: 1.8V f5'5, miik 208MHz, #i#iidi% 104MB/S

7) DDR50: 1.8V 155, ik 50MHz, XU BRI RAEER, $dE i % 50MB/S
SDR——-Single Data Rate; DDR——Double Data Rate.

BERE LT

Gk ST RTA

R

LAY

SD I4ME R

1) FriE SD

2) MiniSD, RARHLHH WK —4&K 1 SD <

3) MicroSD, BIFHIHEHM TF +
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3 SDIfZRARGEMS
SD R4 tu#E SD &, KLZkF1 SD Host/WH .
31 EEREH
53 P Tl
o 5K, NANHREmEER (OTP) FMZXEFER (MTP)
o i
32 fHEBEEK
43 P Tl
® SHRIAZ R, TAEHIEVEH 2.7~3.6V

® XUz, LA TAREARHETEE (TBD) F12.7~3.6V .
e XSRS Core UK, 1AL 10 #ETHLR

33 FEE

® rvEZ R (SDSC), ik 2GB. Frfi SD this iR AHR S FF .

® AR K (SDHC), KT 2GB X AL 32GB, SD2.0 #HiliE Y.

® JIEATE (SDXC), KT 32GB X A##Eid 2TB, SD3.0 MhHilliE X.

JUA Host FISCAE R G524 2.0 Dl LA EA AT BAY ) SDHC Ko AR WMXAEYI 4L SDHC i,
FUN

WA Host FISCAE RS 3CFE 3.0 Uil LA LA AT LAY ] SDXC Ko
34 EELH

BT 5 ANHREEA, HTiEn Rtk qe.
Class 0——& AT Ak et fg
Class 2—#% K T4 2GB/S
Class 4— % K T-45T 4GBJS
Class6——# % K T-%T 6GB/S
Class 10— # % K T%5T 10GB/S

SDHC il SDXC #1900, HAE Class 2 LA L

TR PSS (Speed Class), #EMRAUs72: S @I ERENRAA X o MR
HAE T P TR ANFIREEE 3 RS IR IS T0R IR, 1T A B RSP B T
SD 4 8 X T W 2 5 55 P AR EE SR )k BB i 26, AR IR T 45 1R 54 R SD P2 B () 1k R A vt
ATEeAE,  AIMHIT R A RIS

W —> SOMHz [FIBIEEE, ARSI 4. 50X 4/8=25M/S; SidFal 5

(ZHGHRPEEERED A WA S5AH (Busy S, CRC FERIHRD FHSE A aeas, IXEiiosiiig

. — M 50MHz INEIRIREL, B RERF 10MIS (Class10) Hise, e settisim.

@t FE PR AZIEA N S e, B R— MU Tk,
35 RBE&mIEN

X T PRRE AL : SD A SPl. RARHE Host IIWILEALIN (R sk, Tk Beml =, s —
A~ SD M HiEH—4 SD k.
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3.5.1 SDBus

HOST
CLE ClLK
Voo e Wio
Wes T Weg SD Memory
Card [(A)
DO-3(A), DO-D3, CMD...J
ChMoa) [ g
CLE
L Voo
L Mzg | 5D Memary
Card (B)
Do-3(8), D0-D3, GMELJ
CMDY{B) ¥ ¥

A FHE

CLK: Host 43R {55

CMD: XUAAE 5 [ iy 21 NAE 5

Data0~3: 4 #4255

Vdd, Vssl, Vss2: HiEMIHL S S

7 Default speed, SD m£knLL 14~ (Host #EHl4%), 2 (K)o (HZEHR UHS-1, H
BE AL B AR

11 EZ MR, Wi vntep AR AR X B F 2T eE: e S Erh Stk
HE R, & RARIZE B QB A N,

FHE, BRI (Datad), WIGAALIN, Host SEET iR 275 S0 e 4 25, SRy,
i CMD iy 2 Bk V)4 5 4 2.
352 SPIBUS

W5 AN R I R R BT AT S HANME . 0 Marvell 34 Pax310 SZHsx i, (H2miiEa
AR FTUAET
3.6 BE&WIN
36.1 SD.M%Z

SD MR Ta A MEHEG, efh— NI Bit kifd, XMk Bit 4531

® Command: A IFahE— MR, @4t Hos K, siEA kR (Fhkdd), sESITHIE

PR (3@ A). frdiiid CMD {5 52k 477 AL
® Response: Wi N K -RIKS), sl R HEB R IR . 1E R 2 AT E SR 1 Ay 4 1) Y.
2. W N AL EE CMD 155 2k HR AT 7 AL
® Data: Hdl AT LA Host 5038 RIKZ, i Bod 244

N
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fram from from
host host card
to card(s) to card fo host

(. Operation (no response) | operation (no data)

b

“no response” Al “no data”##:A4F
TERIUEAGIT, i R 1) Address.
AL e LA (Block) iAo RIS N CRC ARS8 X T FRHFN 2 Ptk fdg At .
Z YL E L Stop A R4 W .

from from data from card atop cc:-mmand_
host card to host stops data transfer
to card to host

DAT | data block |n:rcy...|data block‘crn|...‘ data block‘crn|................
. Dblockread operation (. data stop operation.
« ... multiple block read operation N

Figure 3-4: (Multiple) Block Read Operation
P55 ¥ 1A 8 i Data0 15 5 2357~ Busy KA.

crc ok
response
fram \ /’ from data from and busy stop command
host card host from stops data trans-
to card to host to card card fer
o hast
CMD - | command H response [ l ~oeeoof command H response
DAT -} oo | data block |crc} - busy -|---|data block |crc| husy
.« .. block write operation R . data stop operation
g .. multiple block write operation

Figure 3-5: (Multiple) Block Write Operation
i W R g fis 77 =X

transmitter bit:

"1'= host command Command content: command and address information

ar parameter, protected by 7 bit CRC checksum

: end bit:
start bit; e
1
ah.ua:.'s'ﬂw l l (» always
v

0 |1 CONTENT CRC 1

total length=48 bits

Figure 3-6: Command Token Format
A JF Bit K2 (107D & Bit 450 (‘17), A4 Bit KJE % 48 Bit. 4

%10 5T HL 130 it



Al CRC AW ARY . MM B R AR A%, W DA X AN 4.
Wi A DU AN gmtich 5 2, B T Y 2% . Kk 48 B 136Bits. K 16-bit CCITT &5 5 .

tranzsmitter bit:
'O'=card response Response content: mirmored command and status infor-
mation (R1 response), OCR register (R32 response) or
RCA {RE}, protected by a 7hit CRC checksum end bit:
star bit: alwa 5'.1-
always'D' w l f ¥
R1, R3,R6 0 |0 CONTENT 1
total length=48 bits sl
o > {J always 1
H'Z —
0 0 CONTENT=CID or CSD CRC| 1
total length=136 bits

Figure 3-7: Response Token Format
CMD 55564k MSB 4, Jifk LSB 1.
R 4 SRR, S5 S LI 45 IEA R CRC #R &AL . CRC A58 (1) 1SS 75 2
Fefm 'S AL BV . 1 CRC (PR WA N Busy #7i Hi il id Data0 %45 Host.
SD KA PRl kg X
1) G HERE: SEi% Least Significant Byte, #¢Ji /& Most Significant Byte. {H/27E% [ Byte,
#& Most Significant Bit 7E/1, 1] Least Significant Bit F #z )5
2) R (SD FWA74s): JFUAT Most Significant Bit.

1. Data Packet Format for Usual Data (8-bit width)

End
b7 bo Start bit bn_t
nthByte | |CRC (1
3rd Byte & n By
[b7 [b6 [bs [b4 b3 [b2 [b1] 60 |
n th Byte Data Packet Format for Standard Bus (only DATO used)
8bit width Data
, 1stByte 2nd Byte 3rd Byte n th Byte End
Ex Start bit Data Data  Data Data IC\
[$DIO) \"\ f )
CMDS3 DAT3 b7|b3 | - [b7 [b3] CRC [ 1]
[SD memary]

CMD17, CMD18,
CMD24, CMD25, DAT2 _bﬁ|b2 | +++ [oe [b2 [crRe [ 1]
ACMD18, ACMD25,
ot [ [ESERIIEE o] — [os [ cr [ 1]
owto (o [EATEOBRRNIATE0] - [o4 o] e [ 1]
Data Packet Format for Wide Bus (all four lines used)
Figure 3-8: Data Packet Format - Usual Data
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2. Data Packet Format for Wide Width Data (Ex. ACMD13)

b511 b0
Wide Width
M .
oaro [o (BB ) cre
[SD memory]
ACMD13(3D Status), Data Packet Format for Standard Bus (only DATO used)
ACMD51(SCR),

atc .
Start bit End bit

Data Packet Format for Wide Bus (all four lines used)
Figure 3-9: Data Packet Format - Wide Width Data

3.6.2 SPI R
AET .
3.7 SD igiZF Pins & 745
SD R~J4 24mm X 32mm X 2.1mm FiI 24mm X 32mm X 1.4mm, Fr 2. 1mm J5 58 i ki .

/lllllllg
5123455?

SD Memory
Card

wp

Figure 3-10: SD Memory Card Shape and Interface (Top View)

312 71 3L 130 7T



Pin # SD Mode e
Name Type' Description N Type' Description
1 CD/DAT3* |IVO/PP®  |Card Detect/ CS I Chip Select (neg true)
Data Line [Bit 3]
2 CMD PP Comknandeesponse DI | Data In
3 551 S Supply voltage ground  |VSS S Supply voltage ground
ul oD S Supply voltage VDD S Supply voltage
5 CLK | Clock SCLK | Clock
6 552 S Supply voltage ground  |VSS2 S Supply voltage ground
7 DATO 1/O/PP Data Line [Bit 0] DO O/PP Data Out
o DAT1* 1O/IPP Data Line [Bit 1] RSV
] DAT2® /O/PP Data Line [Bit 2] RSV

1 S: fikH; 1o Input; O: Push-Pull BXz) 77 (¥ Output; PP: Push-Pull 3K2) 77 =\ 1/0

2) PEREEEZ (Datal~3) 7E LA BRIEHIA, 24 Set_Bus_Width fir &7 5 15 4 £idha £k
.

3 LFHE, RARIEAEELE S0KOHM (1) b HFHATRE T (S2B5 I /2& 20K~90KOHM i [
PR o XA HLBE T RAS I A4 01k £ . Host JX2IX A Data3 A iy FF B ik
Bl O P SD B, I Host AULVERE SPI AL, RV i%BRENE AR . Host
R RIEANMG Ty, AW RGN . IR AL g R, vz H]
Set_Clr_Card_Detect (ACMD42) iy 441X /> H FELIKT IT-

4) 1t SDIO #xX, Datal 7EHiiAH CHEEdEALHAHD W LAME R -RES Host 1) H (5 5 .

5) 7t SDIO f%3{, Data2 nJ LU T f5 s

A AT AL (5

Name Width Description

CID 128  |Card identification number; card individual number for identification (See 5.2).
Mandatory.

RCAT 16 Relative card address; local system address of a card, dynamically suggested by
the card and approved by the host during initialization (See 5.4). Mandatory.

DSR 16 Driver Stage Register; to configure the card's output drivers (See 5.5). Optional.

CsD 128  |[Card Specific Data; information about the card operation conditions (See 5.3).
Mandatory

SCR 64 SD Configuration Register; information about the SD Memory Card's Special Fea-
tures capabilities (See 5.6). Mandatory

OCR 32 Operation conditions register (See 5.1). Mandatory.

SS5R 512  |SD Status; information about the card proprietary features (See 4.10.2).
Mandatory

CSR 32 Card Status; information about the card status (See 4.10.1). Mandatory

(1) RCA register is not used (available) in SPI mode
Host Al LB 45 R LR R A o R LG, LRI BT R T— e S
W& BT LUE L CMDO (Go_ldle) iy &8+

b
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ALY

DATZ2 CMD CLK DATO
CDIDAT3 Interface driver DAT1
Card E—
— interfacs E
sl controlier b=
5
(ST e :
CSEL0] i t Ed
| Memaory core interface reae:lq—_

I'u-1e|r“c-r§.r gore

Figure 3-11: SD Memory Card Architecture

3.8 RomF

Rom KAk Hsd iZ R B szl — e i E .
381 HABKEEXRK

Register Field Value Comment
SD Status SD CARD TYPE 0001h 5D ROM Card
CCC hit4 0 Class4 block write
CsD CCChits O Classh erase
CCC bt 0 Classt write protection
CCChit7 Oor1 Class7 lock card
PERM WRITE PROT |1 Permanent Write Protect
SCR SD SECURITY Dor2or3 Security is optional.

Table 3-3 : Register Setting Requirements for ROM Card

3.82 AZEMmL

Rom RAZHF N4, HIANZIEEm4: CMD24, CMD25, CMD27, CMD28, CMD29,
CMD30, CMD32, CMD33, CMD38., (3= B 2 #FR FZm i i 2)
383 TWEMm4

Rom KA LLERSCFF R 4: CMD42, %444l

® NHASIEF CMD42, CCC ¥ Bit7 M%&) ‘07, CMD4A2 ¥ AE Ky dEvkdn &

® Y FF CMD42 I, MREUFIE K IhEE N %3 FF. Lock_Unlock_Failed #57r4%% T CMD42

HEASFM ) RE
®  Rom RASCREXORA X AT G FEAIHEERR o

#
N
S
b=
N

/|

-
w
S
b=



3.84

3.9.1

3.9.2

WP FF3%

5245 Rom IR AN SCEE WP 6,
39 @EEMI (UHS-ID £
4 24 SD M2k, UHS-I #ifit =ik 104MB/S Thfit. RIISNE—FE,

UHS-I #/EEK
® DS—ERAEAE, ik 25MHz, 33V 5T
® HS——if, ik 50MHz, 33V (55
® SDR12——SDR, ik 25MHz, 1.8V {55
® SDR25——SDR, ik 50MHz, 1.8V {55
® SDR50——SDR, fik 100MHz, 1.8V 5%
® SDR104—SDR, A 208MHz, 1.8V f5%
® DDR50——DDR, ik 50MHz, 1.8V {55
R L8V G5 FH 3.3V 55 I P A .
UHS-1 £357
UHS-I SCRFPRI R
® UHS50
® UHS104

UHS-1 A F SDSC k&, {HA&ZH T SDHC A1 SDXC .
DDR50 X T MicroSD &5# il 1), {H2XFAnifE R~ SD j&nl ik .

R E A T

’T' DS: Default Speed Mode
| HS | HS: High Speed Mode
UHS50 Card | SDR12 | :
SDR25 | Signal Voltage
SDR50 |
DDRS50 !
DS ! i
| HS :
SDR12 | :
UHS104 Card SDR25 | ;
SDR50
SDR104
DDR50 | ;
25MHz  50MHz 100MHz 208MHz

+ Frequency

Figure 3-12 : UHS-I Card Type Modes of Operation versus Frequency Range




Ds DS: Default Speed Mode
HS | HS: High Speed Mode
UHS50 Card | SDR12 | |
SDR25 | Signal Voltage
SDR50
DDR50
DS | |
HS | :
SDR12 | !
UHS104 Card SDR25 | :
SDR50 |
SDR104
DDR50 |
T 1zmBIs 25MBIs 50MB/s 10amB/s  |nroughput

Figure 3-13 : UHS-l Card Type Modes of Operation versus Throughput
3.93 Host fikAE
A0 9 TR R Host SCRE 13 R
394 RBEHEFBRALEENT

Power on
<T> Once signal voltage is switched to 1.8V, the card continues 1.8V signaling
regardless of CMDO. Power cycle resets the signal voltage to 3.3V.

| | CMDO ‘ ‘ After Switching 1.8V singling, the card cannot be changed to SPl mode.
| | cMDs8 ‘ ‘ Host requests card to change 1.8V signal voltage by ACMD41.

l A status is indicated in the response whether voltage switch is accepted.
| | AcMD41 |

l If voltage switch is accepted by ACMD41, CMD11 invokes voltage

switching sequence. If it is completed, the card enters SDR12 (default).

| | emp11 |
|| emp2 ||
| | CMD3 ‘ ‘ UHS-| supports only 4-bit mode.

l Host shall select 4-bit mode by ACMDG.
| | CMD7 ‘ ‘ When entering UHS-I mode, card may change to 4-bit mode

automatically regardless o b
i icall di f ACMDG
ACMD6 |~

| | ‘ Driver Strength is selected by CMD6 Function Group 3.

l Bus Speed Mode is selected by CMD6 Function Group 1.
| | CMD6 ‘ Current Limit is selected by CMD6 Function Group 4.
| | CML'IQ ‘ CMD19 sends tuning pattern to the host to determine sampling point.

. UHS50 and UHS104 cards provide tuning pattern. Sampling clock

l tuning is required for UHS104 host and optional for UHS50 host.

Figure 3-14 : Command Sequence to Use UHS-I
3-14 J& UHS-| RIPIEEar 2 7. 4 B S, R4 3.3V (E 5. B CMDO i a2k
Fix: SD BEAuis SPI B, 1.8V 10 5 S AU RELE SD BEABEAN . —HIHEA T 1.8V 7 5HL,
HANBEEN SPI AU 3.3V F 51, BRARTF ~ b b, Wik K452 CMDO, Riz[HF] Idle

%16 51 JL 130 it



KA, HRJRIZITLE SDR12 K7,

DRIk B o R T R B SR A H A5 5, X T- SDR50, DDR50 £ SDR104 #i3,, UHS-I 35k 1.8V
H9 . FABSRH 3.3V fitHL, {H)E SDCLK. CMD F1 Dat[3:0]M)\ 3.3V &5k 1.8V 2. N T ikt
Host Fil-K HE R ATRUCAL, {55 RO DI AE W 4a 40 1 Fo s DI ) 13 P 98 /. CMIDLL RS FE
FEVII P o REN UHS-1 B, HR S H I P 4 2

UHS-1 HAERN T SD (1) 4 2, Frid Host NiZ% T ACMDG6 ¥ ¥ E 1 4 26l 2qKHEAN
USH-I #2:0, AEH I ACMD6 14T, RHECKE I3 4 LB,

Host 1] LU CMD6 [T g4 3 e 1 4rid iy R 3h i g

Host 1] LLid it CMD6 [ hEZH 1 B UHS-I #:8. B—A UHS-1 8205 X T 3645 91T 17
TERI R, KA (TR XS T K #E. Host BBl UHS-1 B2, H ik
TIHAETR AL SDCLK 4% F ik Hifig

# SDR50 5 # SDR104 #30i%+¢ J5 , UHS-1 Host mJ LA 15 iy 4 (CMD19) i ™5 K 4¥: 1 . DDR50
BT RE T2
3.95 UHS RSAER

Ny S Y UHS-1 Host 245, Host G I Bl A4S, HARME SDCLK K. M5 #ER, HhT
ISP IR B0 7 ) FECH SR 7 [l A ], 5 Eds v] AR [ 22 T SDCLK {55,  AVE AR 4k (1) B2 I
%o AEARAENT, W EhOREh 7 1R B 4R S, Host 5252 IS 5 gl A5 IR SE IS, i HH ZE i Rl Host/

SERFMAERS o BT LAXTT Host, B2l /& s O HE M)« TRIUL, Host 75 BRI Bl & 2B 2 SR Be 52 Wi 1y
CRC R A B

Simplified UHS-l Host Diagram Simplified UHS-I Card Diagram
B P
CLK
Clock Generator -{:} _E"}
r v
Outgoing block DAT[3:0] Incoming block
1 CMD 1 Flash
: J L Memory
Sagg:g?afﬂlf‘:k —*| Incoming block Qutgoing block
N g

Figure 3-15 : Host and Card Block Diagram

3.95.1 Host AJASFAE

Host JH1 I 4 o A= 2% 25 v 5 1R R SRR 2o Host A8 T R 10 AR T Bedh 8008 —Fh 3k 51
KAE S FE B . Host 14 CMD19 454 i A A s B 5 e

XA TV N THA R IE . 75/ T 25MHz S5, Host ASZE 5 i [l 4.
3.9.5.2 Host [F e FREE

Host i H 1156 7€ X hide SRAE o XA 775 A U T &8 100MHz ., Host-SDR-FD G ok i 8 [ 24
D RAFFREER A (LIS 3). X T/N T 100MHz $i% G H, UHS50 F1 UHS104 1% & Todly

(max) fir i A 2 0K .

396 REHEALS

TEERESR, AT CMD6 ThAgZH 1 EFER) MR . S KRR AE K I CMD6

b
N
]
b=
P
-
w
S
=i



Bus Speed Max. Bus | Max. Clock Signal Max. Current?
Mode" Speed Frequency Voltage [mAJ3.6V VDD]
[MBIs] [MHz] V] sDSC SDHC™ spxc™
SDR104 104 208 1.8 - 800°® 800°°
SDR50 50 100 1.8 - 400 400
DDRS50 50 50 1.8 - 400 400
SDR25 25 50 1.8 - 200 200
SDR12 125 25 1.8 - 100 100/1507
High Speed 25 50 3.3 200 200 200
Default Speed 125 25 3.3 100 100 100/1507

*1: The card supports a UHS-I mode shall support all lower UHS-1 modes.

*2: Host can control current by the current limit function in CMDE6 (Refer to Section 4.3.10.3).
*3: SDSC stands for SD Standard Capacity Memory Card and

*4: SDHC stands for 5D High Capacity Memory Card.

*5. SDXC stands for SD Extended Capacity Memory Card.

*6: Detail of socket handling 800mA will be specifying in mechanical addenda.

*7: Host can select either max. current by XPC in ACMD41 (Refer to Section 4.2.3.1).

Table 3-5 : Bus Speed Modes
Xﬂi%ﬁlﬂﬁiA BIR, T@]l@%%ﬁl?ﬁ%ﬁiﬁ%iﬁ

[Card Classlfl cation DS HS SDR50 | SDR104 DDR50
SDSC M O N/A N/A N/A
Non UHS- M 0O N/A N/A N/A
UHS50 M M M N/A O (Standard SD)
SDHC M (microSD)
UHS104 M M M M O (Standard SD)
M (microsSD)
Non UHS-| M O N/A N/A N/A
UHS50 M M M N/A O (Standard SD)
SDXC M (microSD)
UHS104 M M M M O (Standard SD)
M (microSD)
M: Mandatory, O: Optional, N/A: Not Available

Table 3-6 : Bus Speed Mode Option / Mandatory
4 SD ieiZ-RIgeHER

41 MEE
Host IR 2 1) ({8 155 #8211 Host SRAZ 1 . Host A i PIRIR A K dir &2 T REAI S0k CRidt /O

s
® | ikinA
EITA IR, A LKA 1Ay A SR Y
o JhHmA

TFHEa A RGH N, FRR B
R 41 Bl T RIS RAERIEA OverView. [ 4-13 J& $ i 44 fn Ak 5
OverView. % 4-31 B T YaPRA, W LAEAZ v & AL RVRZSF e

18 jU 3 130 1T



N SD A2 R ARG A EERI (Host FlR):

o U

A5, Host b F-RIAGIB, S LI~ R4 T XA, H21H:0F) Send_RCA
fir4 (CMD3).

® AL

K RCA Bk kAR, RRHEABEALHAR. Host RAISE ML LRFTH KR, HEABGEL
i

N ] T R AR PR Z S FR . SD A2 R PR K P A — SRS T3 A
EAER

Card state | Operation mode
Inactive State iInactive
Idle State
Ready State card identification mode

Identification State
Stand-by State
Transfer State
Sending-data State
Receive-data State
Frogramming State
Disconnect State
Table 4-1: Overview of Card States vs. Operation Modes

4.2 FRFEER

LERVPUNBEAIN, Host AL (AL TR UM, SR E R RIE L, SR AE R~
KA % A Relatvie Card Address (RCA) . XAMEAEIIE % H 1R 1) CMD 258 1. 7R U],
BT AT B ACH 8 TR A2l i CMD 2858 i

ERVPUNIERE, R TARE U2 Fod T
421 FREML

fiT% Go-ldle_State (CMDO) SRS fidin %, AE AT RIPIRAS, & REEA Idle State. 1E
Inactive State RASZIXA 4PN, Host 45 KBS, FraM-RiEA Idle State, 45 LARTALT
Inactive State ] .

L HEFE CMDO J5, TR CMD (5 544 T B, S48 N A r AL Rk
WIEAE R BRIAAE DG R itk (RCA=0x0), HMI—ERINIREIR AT AAan B CRARIIEAR, & UKE)
HLRHE ) ) o
422 BATEMRA

& Host FI-RIFLAT AN, Host RIREAKIIE RCHRFII s, AT REANHNTE 2 5 H SRR 41 2
BERHL R . Host ZERFE HUE N & E A4 (CMDO0), iK1 LA Fr. SD M4 Hl 2 M A 2.0

(The Physical Layer Specification Version 2.00) & X T CMD8 KAfiik Hi [t .

Send_If_Cond(CMD8)# H T-#iik SD icAZ 4% K Ak 41 . il i 43 H CMD8 113 5K Check
BAT4MF, Host it 2047 CMD [k Checko. fEZ 301 VHS R/ R 24t . Ak VHS
S8 SCI L MRS I LS o AEATAT I IR) VHS BB 1Bt K E W ‘17 . CRC i Check J7 Z#B
T Host % Check Host Fl-F 2 1] (138 HA R

data transfer mode

%19 mr JL 130 it



W -RARISATERR LM s, M 2[R iy 2 2 850 1 FL ORI Cheek 57 %

WERRAGISAT R B, RASHHN, U184 T 1dle State. X T-#14f4k SDHC +, 7%
HIHAT CMD8 LT —4 ACMDA4l. #3 CMDS8 itFKiAiHZE| Host SZ¥F The Physical Layer
Specification Version 2.00, <t il LA g B LI e .

T TAGHs Host, 5iHI%E T ACMDA41 3% CMD8. {EXUHHs FAE:SZ CMDS8 I, E¥H% L i
JER—HH21T, EMRHE Host ANk i% CMDS8 I, RKfE ACMDAL fiy 2 I HEA Inactive IR74S .

Sd_Send_Op_Cond (ACMD41) # il H T4 k4 Host — ALK S A4 48 A UL Host A
I vdd BRJERI R . Host #4223k vdd HURTEEVE N r SIS 80k . ANBELE 2 S T 4L
PAL R R A% MR R 1 R 2 b Discard ‘&fTH 8, #EX Inactive State. OCR 4725 Level
PAZAH RN L E o 3R ACMD4L &N H 4, Kk APP_CMD (CMD55) &5t T ACMD41 (32
T4 : CMD55 + CMD41 =ACMDA41). 7t Idle_State /7 Jf] - CMD55 H1#] RCA %1% & KERIL RCA
(0x0)-

7F Host Mk E A4 (CMD0) EA7 K5, Host Mi%5ET ACMDA4L % CMDS8 K EA U1,
SD iR

SPI Operation Y ge— CSC.TS-;EI:EG
Mode “D":
(o)

Power on

IdIEdSI;;te CMD0 from all states except (ina)
- If card cannot operate under supplied voltage
card doesnt respond and retum 2 'ldle State’

Itis mandatory for the host compliant
1o Physical Speac Version 2.00
to send CMOB before ACMD41

Inactive
State(ina

card returns busy (1) or CMD15

hast omitad voliage rangs

Mo Responss
(Mon valid command
Mustbe a

MultiMediaCard

Start MulibMadiaCard
initialization process
sw@arting at CMD1

cards with non compatible
voltage range

card executes Voltage
Switch Sequence

Whethar it can be executed
is determinad in ACKMDL.

ldentification
State(ident]

~ -
Card responds wit
card-identfication-mods

_I_ new RCA
datatransfer-mode nd-by State from all statesin
(stby) CMO3 data-transfer-mode
\.‘/Card responds with
new RCA

("1} Mote - Card retums busy when

- Card executes intemal intialization process

- Card is High or Extendad capacity 50 Memory Card and host doesh support
High or Extended capacity
This means that CMD 2 is mandatony to initialize High capacity S0 Memory Card

Figure 4-1: SD Memory Card State Diagram (card identification mode)

FERGHE Y L VB AR EEN Inactive IRZSZ AT, JEILAE ACMDAL 124+, OCR BLE K 0,
Host 7 DL ) —A>F, gk gg il v . iR Host REASLERE— MBI Ho Ve [, sl W &
G Stack H1 A AT LA R, XA MR YA AT LA . 2R ACMDAL 1 il iRl Bk, RANVE KW
W, SZBUESHT R HCS . M5, Host AT LLEFHISAT UL, HPHMAZ ACMDAL, K ASREMF
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Send J% Inactive State.

FEWIERA I FE, Host AN ARVFRIZATHURIEH, S5 6.4 TE iR M Er i)y .
423  FHHIRAMER LR

B ENE, Host FFAG RV RISl fE, WKl 4-2, WG IF4GT SD_SEND_OP_CMD

(ACMD41), ¥ & OCR FAEA4 I 81T 4&4F M1 HCS fi7. HCS (Host Capacity Support) 47 & ik
‘1’ FW Host S£4F SDHC F. &2, A,

$%2 CMD8 ¥ it ACMDA41 {1 Llifit. HCS fEZ4f, CCS (RARARE) fEmifvrh. XF T A
. CMD8 [, HCS #; 20, SR, WR-REAIRMIEN, Host MiZ¥4 HCS &'&E K ‘0. SDSC
2% HCS f7. £ OCR [ Busy fi7.45 %0 Host ACMDA4L 215 #IiAik e . Busy fiily ‘07 F W
RARIEWIIEA S A ‘1 RIWIAA L 5EEE . Host T4 % ACMDAL %70 1 Fb%f, 503 1 3 Busy
Mg ‘1.

R HAAEF AR EZSE ACMDAL i Check OCR 73 47 4% (IE 1T 4 FF1 HCS i, 4
52 ACMDA4L i, Host AR R T CMDO LM LAl a4 .

WHR RN T CMD8, ACMDA4L (M Auh CCS 15 . KR FIERL (Busy fih “17)
I} CCS H . CCS=1 k% K& SDHC (¥ SDXC k, &2, & SDSC k.

ST REH A IHR, Host iBfTAH WAL AR . AR R ETEN Inactive State. 4%
#, Host #x ALL_SEND_CID (CMD2) #3fi—/~, LURHURIME—R5S (CID). k%
T CID Ji, K#EN Identification State . )5, Host % SEND_RELATIVE_ADDR ir4 (CMD3)
SRR RAT—AH RCA Hiutik, ‘&t CID %, AT/ ki & iU Sk~ . —H RCA
%, RHEN Stand-By State. 1%, Wik Host A cHi— N RCA, nILLFKI A CMD3 45,
W RAT—ANFN RCA. ot KA RCA J2& 5565~ 1) RCA i

YT R R—N R, Host ¥ EE EHdFE, W CMD2 #1 CMD3.

WlHAE SDXC R AHIF 5 SDHX &, SDXC [ J X 285 F] C_SIZE 52 X, W% K T%5F 32GB.

N $ER:
Host W i%Z ¥ 'B ACMDA41 [1] TimeOut #Eit 1S, H{K¥A K Read I, HFFEE K ACMD41.
TimeOut {1 2875 58 — AN B LB 2501 ACMDA4L JHIR T .

&
N
[
=
P
=
w
o
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Mo response

Wer2 00 or later 30 Memary Carowoltage mismatchy
orveri X 50 Memory Cand
arnot 50 Memory Cand

ACMD4
wih HCS=0

Card rafms response. .

Ver2 00 or later

S0 Memary Card Norcompatible voliage range

ar chieck pattarn Is notcameet

Urusable
Card

—— . Compaible voliage range
ana check patlem Is comect

Mo respons

Card returns

Dusy ard wih compatioi

Woliage range

cards wilh Nen compatible / If hast supgarts nigh capacity, HCS 16 52t ta 1
& o r J -

vollage rangecard goes to 'ﬁ'h“;fgj"ﬂ
ng siae) or ime-out i o . }
e Card retums carss with non compatbla voltage ranga
) ' ousy

// or ime-gut (N3 respanse ar busY) OCCUrs
Card returme
ready

Mol 50 Memaory Card

card retums ready=" Ve rzﬂiﬁﬁ%lﬁ
bl A SDHC=®SDXC+

Wer2.00 o later
High Capacity or
Extended Capacty

[ Memory - ard

Verl.X SDSCE { sumsrcasscy

30 Memary Card

Wer2 00 ar later
S@Endard Capaclly
50 Memary Cand

S13R and 218A

S1ER=-18518A=1

313R and 518A are negotiaed In ACMDET .
3184 Is vald only when card relims ready

Ver2.0 sk gk
# sDsScCk

S16R=0 or S1EA=D

Figure 4-2: Card Initialization and ldentification Flow (SD mode)

4231 Hhtbar4d (ACMDA41)

4-3 B Hk, K 4-4 Em g . ACMDAL FIZ 50 T WA Field.

XPC H-1-45 DS 5% SDR12 ## (1) SDXC R DhZaHil. Wik Host X XPC 24 ‘0", SDXC
FIBAT/N T 100mA, (HEARSZHRH R 5] (Class 0 7F SDORAZFAEas AR D; i 17, Ki&fr
/INT 150mA, TR S2 RE R 25

UHS-1 52 ¥ Host #£'% S18R=1 JKify i) K U] #e %] 1.8V HLT[) 10 {55 . UHS-1 K74 ACMDA41 [
W3 R S18A=1 RS HFF. 4k Host m] LR Hi B DIy 4 (CMD11).

b
)
N)
=
Pz
—
w
S
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(1) Argument of ACMD41 - ()X 2?

1\3 1

a7 48 45-40 39 38 a7 38 35-33 32 31-18 15-08 07-01 00

5 D Index Busy HCS (FB) XPC Reserved 4 S18R OCR Reserved CRCT E
kil 30 29 28 27-25 24 23-08 07-00

o 1 10;1[)01 0 ; X i] X \ 0oo LN xxxxh 0000000 K 1

101 N B /S 1 1 1 16 8 7 1

Host Capacity Support
Ob: SDSC Only Host
1b: SDHC or SDXC Supported

SDXC Power Control
Ob: Power Saving
1b: Maximum Performance

S18R : Switching to 1.8V Request
Ob: Use current signal voltage
1b: Switch to 1.8V signal voltage

Note: Fast Boot (Bit 29) is reserved for eSD.
Figure 4-3 : Argument of ACMD41

(2) Response of ACMD41 (R3)

47 48 45-40 /.3&\ I,E.B\ a 36-33 ,32\ 3116 15-08 o7-01 oo

5 (o] Index Busy CCs Rsvd. | Reserved S18A OCR Reserved CRCT E
3 30 29 28-25 24 2308 07-00

0 0 111111 f X X 0 0000 x xooixh 0000000 1111111 1

1 4 1 7 1

1 6 I 1

A

\15 8

Busy Status
Ob: On Initialization
1b: Initialization Complete

Card Capacity Status
Ob: SDSC
1b: SDHC or SDXC

S18A : Switching to 1.8V Accepted
Ob: Continues current voltage signaling

1b: Ready for switching signal voltage

Figure 4-4 : Response of ACMD41

CCS (Bit30) F1S18A (Bit24) 7t Busy fiz (Bit31) & ‘1" W%,

424
4241

BE&ESBEETBINF
UHS-i B4k 7

4-5 /R s AT s VI dr 2 U, &l 4-6 7R U

SRR UHS- R B 72

HS-1 Host [#)a6 AL m FE B o 200 125 (O A

Repeat ACMD41

The Last ACMD41

Bit 30: HCS=1
Bit 24: S18R=1

Bit 30: CCS

Bit 31: Busy

Bit 24: $18A Invalid

CMDEEH R1 HCMDM

CMD‘HH R1 |_| Voltage Switch HCMDEH R2 >_

Bit 31: Ready
Bit 30: CCS=1
Bit 24: S18A=1

Invalid

Figure 4-5 : ACMD41 Timing Followed by Voltage Switch Sequence

#
=
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CMDO

CMD2
CMD8

k CMD3
| ACMDA41 HCS=1, S18R=1 \

Mo Response D31=0 (busy)

D31=1 (Completed)

Check CCS

§18A=0 (No Switch)

Check $18R CMD6
18A=1 (Switch) Function Group 3
A—

l Driver Strength

CMD&

No Response Function Group 1, 4

Get Response UHS-I Mode| Current Limit

Voltage Switch Sequence
Switch to SDR12 timing

Switch Error ¢_
| Yes N
- 1.8V Signal  UHS. Mode
Power Cycle

Figure 4-6 : UHS-I Host Initialization Flow Chart

M55 AR 3.3V INF, Host L & ACMDA41 (HCS=1 il S18R=1) H Wi % H] Read.
¥—~ ACMD 241 HCS Fl S18R 44k, HiZ&/54: ACMDAL tZ A [H 24 Witkua B¢ Busy
£~ Read, Host 75457 CCS Fil S1I8A. S18A=0 K /n A favFri L) 4, Host 75 B AH ] M s 5
W) ez, mTLL. Host ik CMDLL Sk Ak H D)4l #25%2 CMD1L J&, Rik[H] R1 288
AN, UG H R DI . 47 CMDLL Wi Y & s S18A 2 0, PRIk Host A%k CMD11.
IR 7 Dat[3:0122 Jy fF Hi - check HFR DI 1 55 18, Dat[3:0] i MIELE Bit 1 check HX it J- Host
IRE T o

XITUHS-I K, @ik CMD6 YjRedl 3 Rk RAHMN IR AE, it CMD6 FLhfRed 1 i+
He—Fh UHS-I A58
4242 UESHEENNF

LERTIAA I FE I R YU Y 4% 4 100KHZ ~400KHz G270 il & 42 400KHz). %
4-2 ;R EXTT ACMDAL I fE 5 R dr 4 (S18R) MY (S18A) 414 . S18R s ACMDA4L ff]
WA 24, HT Host &HfE 5 RV, S18A fEmIN Y, FTHnREZ BRI CRERIFALE
KEYHO . RE ST OEE 1.8V, SI8R S# 20, {55 DI AL IFM. S18A=0 &
MR YRI5 H R . 5T ACMDAL e XIF) Field i 2% 4.2.3.1 %,

Current Signaling Level | S18R S18A | Comment
3.3V 0 0 1.8V signaling is not requested
1 0 The card does not support 1.8V signaling
1 1 Start signal voltage switch sequence
1.8V X 0 Already switched to 1.8V

Table 4-2 : 518R and $18A Combinations

T HE Host Fl-R 2 8] [/ I U045 5 P40, {55 R D) #Eh CMD1L ke, WK 4-7 &
HA 24 ACMDAL I 1) S18A=1 A 4k CMD11.
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- @ 1.v (8
SDCLK Provide SD Clock at 3.3V 5) Provide SD Clock at 1.8V
oV . .
3.3y /F-H__’_,/" #— 5ms (min.) —*
CMD11 R1 e P
CMDW Resp. F} (8)
(1) 2) (3) | i 0 (min) _,

. | L)
DAT[3:0] o s lma) T

D
2)
3
4)

5)

6)

7

8)
9

Figure 4-7 : Signal Veoltage Switch Sequence

Host & CMD11 JT4 At i s ) e el Fit

FAR [ R 28 i

TEMAN. 2 J5, RAZZI9K5) Dat[3:0] A1k Hi

Host {5 1E9K 5 SDCLK Jii, RIF4a1I Ik

F45 1 SDCLK [P 1] H- 3 A7 7 X

Host i ik Check CMD {5 5 8 Dat[3:0]/1% ‘5 Hi~F->k Detect V)i #0215 4R, WEANME 5
NiZ T Check LT Host [IRE ). WK HL V-3 f Detect £, Host N Dl i 7,
PAT LN (e e, F LD

R 1.8V HLIEN iZAE 5mS R . Host f£4F SDCLK MK HL - 42/ 5mS. Xk,
YR, 5mS JEd AN{H; X1 Host, 5mS & f/ME

M 4) FFUE) 5mS J5, Host ff LA e s, Host TF4A#E4}E 1.8V ) SDCLK., K] L Check
SDCLK 2754 1.8V,

WA SDCLK, RIK5) CMD Jy 1.8V 2 /b—/Mifkh, B 1biks) (mbid). CMD
fisl A AE I Bl SDCLK [ EFH#Y (SDR B 3).

“FfiEf% Check Host /& il it I Fi B CMD 38500 1.8V,

R ST 5E & 1.8V {5 5 R DI, RUKZ) Dat[3:0] 4 i H 22 /b 1 AN, B i koK
3l (EPHA) . Dat[3:0]fi & 7t 2 SDCLK [ EFH# (SDR B JF).

10) Dat[3:0]% i%E 24t 1.8V 1 SDCLK ] 1mS A%y i Hi . Host ZE42 it T SDCLK Ji5

) 1mS 2 Kl Dat[3:012 15 b E i XS, XK, 1mS 2 A{E;: 1M T Host,
1mS & f /M

XA B SE S, Host R SDR12 B i i .

4243

H s IR R AR I I
4-8 IREAEAE T U DI RE A AR A R I I P o

b
)
o
=
P
—
w
S
=



3.3V (4) |
. . 1.8v %) I
SDCLK | Provide SD Clock with 3.3V . e : of
21;1“, le— 5ms (min.) _..i : i Card Power off
: ! !
cmp || | Resp. P 18V HTU:-E}‘.' |
ov - L |
) @ @ i g
3.3V : |
DAT[3:0] ke~ 1ms (max,) —! |
ov i |
(A) L
(C)

Figure 4-8 : Error Indication Timing

A WRRLE (5) - (8) MMF| A%, REOFFIKS) Dat[3:0] 0K Fi P& - F

B) CMD n] figfif H V-l BH A

C) Host fEFF4AHEAE SDCLK ] 1mS J& check Dat[3:0]/2 15 Hy & HLF

D) ik Dat[3:0] 4% i -, Host Xz SDCLK MK, #edg i b4y Rt

KM% check H LI HLIE B HUE AT Host (55 /N T- 2.5V, Hiimk A (A F1 (B) R,

4244 HEDHRGS

Kl 4-9 7R H B idr 4 (CMD11) 5 Y. CMD 1] LL{E Ready State IR, AHADIRA.
BRI &R 4% Locked, CMDI11 tHAEHAT . R[] R1 AL W kA R R an e R D)3t 72 . R Host
A RIBN RN, FH/ B Cycle NiZ4AT

XA PYAME DL R A R W CMD1L [ Y

D AR D)4

2) RECFFH I, (HAZRZ 2 ACMDAL (1) A18R=0

3) EANETE Ready State JR7A&H%%2 %] CMD11

G HCF O #HE] 1.8V
T FaR TSN, CMDI1 Ni% ok Rk 4

Voltage Switch Command

5|T| Index Reserved CRCY[E

0(1] 001011 all 0 X |1

CcMD ——— CMD1M1 R1

oaTf(3O}

Figure 4-9 : Voltage Switch Command

4245 VEHIWE
T Host SRR, —A © 41 EdE 5L (“Tuning Block ") 4% 1T~ 5% 1 & . % Host._ SDR_VD,
SKRE S I AE 2R, {HE % T Host_ SDR_FD & [ k(1. X T-%Fh Host FlI-R414r, XA
BRGE M 7, #ME T RIS, HUERIANE PCB 6 28/ h X S8 Fil 5 B ff i A B 1
CMD19 H TR ARE M4 . & RL AN, .. CMD19 REEAEHRIRASHAT, (HAELE
FEER, BN ARE A BdRSa S T TEZ CMD F Dat[3:0] 15 5 1 HI AT s & .
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CMD19 KR [ 1), KR E v CMD16 JEANTT 2,
4-10 Hik 7 HEIAr4 (CMD19) JREE—A S bisidy & 1)

Send Tuning Pattern Command
$|T| Index Reserved CRCT |E
0]1| 010011 all 0 XX |1
\ | | |
CMD —| cMD19 |——| Rt |
; o ]
DAT[3:0] Data Block
146ck
S 128-bit Tuning Block CRC16(E
0 Tuning Block Pattern 00 |1

Figure 4-10 : Send Tuning Pattern Command

AR E XA ZAS . ELEIT CMD19 (Host 3k, FuaRN), i ASEIR T oA dr 2 .

TEANHE I 150mS BRI Y, R IZ5E % 40 (X CMD19 $04T. 155, IR T 40 kBT
CMD19, Kb iZA 2] 150mS I [A]

XA PRI )2 AT G AT Host AbFEI ). 40 St Host 75 B 0] 2 Ab #i 45 CMD19 14
AT, XA RE ] e 4 PRI AN E i ) K

FFOFFFOD FFCCC3CC C33CCCFF FEFFFEEF
FFDFFFDD FFFBFFFB BFFF7FFF  77F7BDEF
FFFOFFFO OFFCCC3C CC33CCCF FFEFFFEE
FFFDFFFD DFFFBFFF BBFFF7FF F77F7BDE

Table 4-3 : Tuning Block Pattern

VTHIPOE SO M7 Rk e, AR 64 M TIUE BRI . wliEl 4-11, WA, M B3
N, 4#—/ SDCLK i¥% 4-Bit ¥ # Dat[3:0] L.

) CRC16 Value for each line
Tuning Pattern l

AT[O] 4|5|7|1|n|1|1|1|n|n|1|1|0|n|n|1|0|0| |****|_‘]E946h lEl——

(11 —sl1f1]of1]1]1]olof1]1]olofol1]ofo] [+++s] [8DOBN [EF—
DAT[ZI —{s[1[1fof1l1[1lofolala e el ofaa] [wwes] [nzesn [EF—
DAT[3] —{s|1[1]of1]1[1]ofola[1]1[1]1]ofa]1] [#++s] |csorn [EF——

)

lFlrlolelelrlolo]lrlrlclclc]3]c]c]

Figure 4-11 : Tuning Block on DAT[3:0]
4-11 7R & T W Pattern 2 Dat[3:0] b CAA7RE THI 8 N1 FEAME T 21 2 11
CRC16 it /R fE B 2.
T 3 RSB B e
D 4 4 W Dat 55 ZmE ke R 07 5T S K DAE R L G ——l % 45 T S K pp/ v
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Mo
2) % 2 fil Dat {55 £k 1EMkal, AW 45 LA P AR Dat 15 54 7 ko (1 0 S04 & 1 Mgt ofn B4 %
Pic— 45 B K11 Tpd.
3) 4 1R Dat {552k Efkal, [RIEFe5 304l 3 4R Dat 15 5 &k bk b (145 3 7 BHAT R I S ——
WL T e/ Tpds
WL H 2 A a2 E— MR e e S . XS8R WS, e ek, 1S1 fl
I A 5 o
DRI, H R B AR 52 1) Host AR 44 1) R G0 48 52 A e 2 15 D IR PR AR o
4246 UHS-1 RGHERH]
4-12 7R T UHS-I R4cHE . 3.3V 1) VDD #efitgy gk . 7EREAN UHS-I Bk AR iR
(R0, FEYS TT OSSR AT T i/ b FL Cycle. 75 Host AR A #2EsR A7 FELYE, LASCHR 1.8V 15 5 H .
T A S 5 F PRSI A DR I R AR o BATAE 5 H P A D = A s il ), AF Host & ]k i

UHS-I HOST SD Memory Card

3.3V
Power SW VDD

3.3V

Important!
Reference ] Regulator #;I; In:;ds to use Regulator Reference
Voltage ’| ISelector regulator output for /Selector Voltage
pull-up.
3.avisv ] 3.IVM.BV
3 ]
_Optional __ 1 LE
| Emor i BB Error
|_Detection _——— 0 Detection
L CLK LL
— =
Random Logic Multi [Fil L Multi Random Logic
=g M Drivel" = LMD o DIIVE i
Circuits Circuits
o [a DATI3:0 @ o
< = ~>

Figure 4-12 : An Example of UHS-| System Block Diagram

43  Fymfemgst

BRI RS, Host Wi LRFE Fod A1, NG IR AT REAE R % A I 718 474004 R
il fEHA AL AR 20, Host i) LUIZAT £ Fpp Sl 76 H 4 (I 6.6.6 715D . Host ik SEND_CSD(CMD9)
AR R e B (CSD W fra%), WK, RMmas, 5%,

] #E 4 SET_DSR (CMD4) P& A U -RIIRB B . XM T H s 4k LayOut (KD, R
R FI B AR, XA 2 E DSR 2 fras. BMEMRAE AN m AV 1% M Fod P1#k Fpp.
SET_DSR +ir &%t Host Fl-#B A il 2 1) .

CMD7 Tk #— N, (I NBdaLimmia. E—Ageitm, Ha— AR T4
PR o AN 2 AT B A R R s, FOKER [R] Stand_By R4S . 4 Host & CMD7 J&
KR B AH DG Ho kil 00000, AB4 T4 [)-KiR | %] Stand_By JRA& (GER, XFRJECE, Host 1 37T
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¥ RCA=0x0, &% 4-21 , CMD7)

!

CMD3 | [CMD15 CMDO
card identification
mode
data fransfer ! from all states in l
mode data-transfer-mode .
Sendingdata
State (data

| cmD13, cMDss |

no state transition

in data-ransfer-mode
CMD12, | |CMD6,17,18,19,30,56(r)
"operation| |ACMD13,22 .51
comp)ete”
CMD16,23,32,33

State (tran ACMDG, 42
ACMD23
CMD4,9,103 _ :
operation| | CMD24,25.26,27.42,56(w) |
complete”
~operation CMD20, 28,29 38

complete”

Receive-data
State (rcv

CHBT W Programming™ [ cmD12 or
State (dis State (prg "fransfer end"
CMDT

Figure 4-13: SD Memory Card State Diagram (data transfer mode)

NG AL C LM, EATLUER R, AXARE, C4AT RCA R AL N %
w4 (ACMD41, CMD2, W.ZE54.2.3).
TSR WHIRKREAZ0 CMD7 2 AULHLT RCA, RRB. WwREHEILME, X2EA5)
KA, CMD fF 54 2ILMM. Frbh, 78 SD 2 R &%, Host H X558 #H 121731 CMD {5
TE (WA A ARG ) — XX FEOL R, RIBEOR A ahAT, 30352 CMD 155 £ 240 TN,
Host {4 5= 2IRE i  19 75 22
AR, Host FIERE I~ 2 1Al B AL B2 st jiifr . Py ik 27 CMD 5 54 1
M WA A o
SRR 2 SR AL W
® T I ] LU I 5 14 (CMD12) #ARRIZI 29 1. HRiEimaid, i 3
fERRA . A Bk (CMD17), £ (CMD18), KiXE kY (CMD30), Ki%
SCR (ACMD51) FEztsiAd H #r 4 (CMD56).

® S AT LUl 44 (CMD12) 7EREINZ L k. S NiZ{EH CMD7
Bz i1k, S A A s (CMD24), £S5 (CMD25), %ife CSD, #i/fFs a4
(CMD42) F'5#iA0EH S a4 (CMD56).

® UM RAEAE, RIS ARSI SR, Move HEEE SRR (BRI, Stk
PRE (RO

®  UIR—APESEAERAT T, Wik E RS JER CRC #EA RN, IXAHEI K g
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.
® RALUfEft Buffer A5 H . XERG LRI —RAEmFE T, F—HaTLOES R, WRrf
(15 Buffer 283 7, HE-RAGEURE (U SD idiZFIREE, K 4-13), $idli{s 5 Dato
PR (BUSY IRZS).
® XHEA'E Buffer 55 CSD, ‘SR RIEERR. XEKRAE Y RIELET XL dy & AT — 1,
HoAAE i fr A Bl . HEERTE Busy FIZRFRRA, Dat0 15 52 F . sekr b,
%K CMD F1 Dat0 J& 43 JF i, Host - Dat0 155 528 CRIHAt /) Dat0 ANi%4%), Host
A LA LA R
® i RgFER, SHWBEMAAAVN. SHREMLSH: WEHA/N (CMD16), #KRF
s (CMD32) FH#FRBLEE R (CMD33).,
® ERFERE, MmN
®  Move oAt M StandBy HRA 4 Tranfer State 4 AN2x 45 o2 IR A2 B BRAE o R 17 3 380 oy
TRRS AR Dat {552k
® fii] CMD7 n LA FHE L WIFIRE K. RSN, AR, TGS Busy
. G2rted, 18 bE—4M2Eat D
® fiiJf] CMDO 5, CMD15 A7, H4 £ AT HERC RIS P g Fedi/E o X AT eI = 2
W2, Host 5 5T AT B b ax Fiig i .
® CMD34-37, CMD50 Fll CMD57 £ 45 SD fir & R HIY . XLy A PR A e &
— ARG e LT .
431 REFEEIEFRBIR
fiiFl ACMD6 SKIEF/BE R LR T8 (4Bt Rk Te ) #HAERi. 7 L5 ok# GO_IDLE
(CMDO0), BRINEZE9E)% 2 1Bit.
BRI RN ACMDS S 3R 4.
432 2GByte k£

T 2GB R, kBN (READ_BL_LEN=WRITE_BL_LEN) WiZiJk 1024 745, 4R
Wi, HANAZ B E R 512Byte,  LAFIE K/l 512Byte AR5 CONT4 T 2GByte 9K ).
433 HIEE

WA B AL, Dat S 2R 5 bl by s B e HT . — MRS T TR Bit (1 50
4Bit KT, PR —AMELLMEIR A . B S AT B (ki —A> Off-Card ECC f#
ELFEH R UE Bit) . Bdi L4 FH 45 R Bit K45 (15 4 Bit P (FE 4-28 #]4-30).
PR AP TS 1. AR A 2802 1 835 4Bit CRC I FILRY (W3 15 3.6).

AR BT . SD AAIZ KPR, BR T Host KIS sE BEBR BRI, ERTHE MG N AU
ASPREIR, WMELESEOR T B B bR R

41 BLOCK_LEN_ERROR & # ADDRESS_ERROR K&/, iffir 2454, WA B L isiT .

® ik

B 5L T B e . B AR SEA T — B, B K — B2 512Byte. JFURFILS
L HEL S — A 512 PTG /N G2 AL 512 N7 ml DR

CMD16 BB P K JEREmik 512Byte, AN READ_BL_LEN G274 : fECSDAfEasH,
B KK .

CRCHHIN{E—ANER G 1H, LAGRIE B L4 1) 5¢ 34k . CMD17 (Read_Single_Block) &t —A4
P e, SesUEG, KiR[PFThe Transfer State. CMD18 (Read_Multiple_Block) %t —>
LS. YobiE AL, HE)—Stop_Transfer #r4 (CMD12) k. T HiTaA 1%
B, A5 R A R AER AT o BB AR by 2 e E — AT a1 AR

M FHCMD18ELH 1 X [fdge fi — B, Host/ % ZmO0ut_Of Rangeffiiz, XMtz R FE 2 1E
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i, HnrRek .

U R Hostf 7y b, PRty RBUC BEAE RS 55, A TR A RVFR, - RARAE S — DA 55
(R LA R I B B AN 55, B EIR A %74 25 [fAddress_Error 4#5i%Bit, K164, #-Data State %5155
k4.

FKA-45E CTAEREE X PRIy, R4 N .

WS A A (28— PR S A S5 (R4 1 S B B 4 T Address_Error) , B 43 A HdE %L
i, F{rEF{ETransfer State.

e CSD value Current 1 Read CMD

ax block size - ) .

READ BL LEN | Misalign Partial Blocklen Start Address
>12Bytes 0 (Disable) | 1(Enable) | 1-512bytes | Any address is accepted. _
1kBytes 0 (Disable) | 1(Enable) | 1-512bytes | Any address is accepted. -
e 0 (Disable) | 1 (Enable) | 1-512bytes | Any address is accepted.

*1: "Current Blocklen” size is set or changed by CMD 18] If value is less than or equal 512 bytes
(There are no relations with Misalign and Partial option), it is set with no error.

*2: When the Blocklen size data range crosses 512 bytes block boundary, card outputs the data
until the 512 bytes block boundary" and then the data becomes invalid and CRC error also
may occur. The card will send "ADDRESS ERROR" on the next command response. Host
should issue CMD12 to recover.

Table 4-4: Read Command Blocklen

4.3.4 HIES
ol S A s AR T Hm g e XTI TS Sl A4, CRC I N s GTm. ~
—ANEEAEZ T, AR SR, AT 1 88 4Bit [ CRC AHERE (WLFETY 4.5). it
XAHLE, H RS A R L

itk Block_Len_Error 53 Address_Error &4, S #idids, Aol teimair.

> g

PR (CMD24-27,42,56(W)), — N80 2 /N8l i Host [n] A& %, fRduidis i5 i
Bt in 1 54 4Bit CRC 150 . AV Write_BL_Len ¥ & i 1K 803 2K Bytes, —/M SRS -RA2E
Kl CMD16 i 2 W BRI R 512 5.

45 58 Ty ey ) A5 1B (Write_BI_Rartial=0), K47 4.

T CSD value Current Write CMD
ax block size - . *
WRITE BL LEN Misalign Partial Blocklen Start Address
R R *2 3
2'12Bytes 0 (Disable) | 0 (Disable) | 512 bytes n* 512 bytes ~ (n: Integer)
_ ~ vz 5]
TkBytes 0 (Disable) | 0 (Disable) | 512 bytes n*512 bytes (n: Integer)
2kBytes 0 (Disable) | 0 (Disable) | 512 bytes - n*512 bytes ~ (n: Integer)

*1: "Current Blocklen" size is set or changed by CMD16. If value is less than 512 bytes (there are no
relations with Misalign and Partial option), it is set with no error. And then "Current Blocklen® size is
tested when write command execution.
*2: If the current Blocklen is other than this value, the card indicates "BLOCK_LEN_ERROR" on the
Write command response.
*3: If start address is other than this value, the card will send "ADDRESS_ERROR" on the Write command response.

Table 4-5: Write Command Blocklen
Wi Write_BI_Rartial® foiF (=1), WA/NR, EBB—ANFAH5H%, Wi . WiCRC
R, R¥AEDatfF 52k Ligs (URIHD « A8k s, ASEAN, riEgtmbk (1
EZ2°QCT S IR LY
MR E G AR, NMZAHZ RG4S, AR TELR RIS M4 .
W R Hostfi I r Py, HE KA R YA 55, MERAS F A SRVF (CSDAFAF S 4L
Write_ BLK_Misalign X A& & ‘17 O, RNZAWBPAN FH R, 7258 — MR
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FGgifE. FNIZEEIRS T FAAddress_Errorifiitfir, I HZBS T Ja S 8iitesm, 74
Receive_data_state’]R &5 455 1 4.

WE, WS G IS PR EAXF (WS a2 ER T Address_Error) , R{REE
{ETransfer State, A& HdEgnf .

W1 Host A [&] 1) 5 OR47 X5 2080, XA SR AR IR 57 AL I &, R IVA% % WP_Violation
P

i CSD T fran FEAZERFL B EI KA AT E)198% CRC I fry. Wik CSD
AT A A AE ROM 1, AB A AT AR R o3 NAZ A 52 Buffer [RO6) W20 AH— 5. W R PCREL I,
W2RH ER—AHR, AT TR N BEASZL,

AR ESR K HR AU I )0k 'S — Bl . (e —Hdis Al i CRC K ifiilG, &
TGS, WS Buffer i 1, AR IS Py S EF Ed, #IREF Dat0 K~ Host
A DAAEARAT I, fdi ] Send_Status #ir4 (CMD13) %Kk A . Ready For_Data k7 Bit 57
SET R REHZBEE,  BOE R S IS R RAE AT . Host W] LUK CMD7 Ch TIEBEAF IR
KIFER, Rk A\ Disconnect State JRA, B Dat {7 52k, MAST WIS #/E. HEPES
R, WRYRFERAESHATANE Buffer ARTH, ‘&% Dat0 HRIHHGE Busy fR7n. SEFr L, Host
A LU I AR X A B, 45 2 AR AVEFRIN SRR . AU B IXIBAT I 43l {E Busy
RN, 3 FFHLUT A5 R o XA RRIE L IEAG Y CMD Al Dato~3 #4Ek e ) (Wi FF Busy ).

> TR T 2 sk

WE S REURE 4 TSE B S (ACMD23) AL 5 2L 2 IS 1A E M EE T2 %6 A8 1T ACMD23
PRIKZ . Host Al HIX AN 4ok € X2 D 5P AR T I S HEAE X . R Host 78 Jr A3 Hls P ki
RS HAE (I kAR a2, R4S BRI N 88 U (T REZ AR RR, B Ok
B ZHUR) . W Host A%kt ACMD23 j& M HRECE, ¥ —He—Phg i Citgos Bdin 4
Z—FE). (EZEEMELENRG, ACMD FEHEG Z A EBRAME (=1,

HEXAAT XA 256 T CMD25, AR Z s fEa it R, WA Host ARAL HI PRy
fiE, MOZSE T 54 K& ACMD23. WA, MHAhdr A (e Har4) $ATHE, JRe#ERIR
A GRS AEETIN 1%

> RIEHHA

R ETEN RS BB 97, G, WRAZ ISP A TENR, RIEARE
e M—P& 55 AN Flash 1. <1 LA . ACMD22 fi 4 & 1t 5 i S i o
435 B

H T EEAR T, AR R 2 S

XS ) 5 S i Erase. WR_BIk_Start (CMD32) #il Erase_ WR_BIk_End (CMD33) 3K 5¢ i

Host I % & ¥ i 47 1 T ) 7y & W ¥ . Erase_WR_BIk_Start, Erase WR_BIk_End fil Erase

(CMD38).

W BAZ (1) Erase (CMD38) Filithhib B & (CMD32, 33) ar S ANEIE, M i% i ER AT A7
P81 Erase_Seq_Error {7, FFEAHEAN TR

WRA ALy 4 (&b T Send_Status) R, RV iZik BARESZTE451 Erase_Reset Ik
DAL, BALEXANERERE, PATER WL

WIRAERRE RS TSR B, AR S AR, R IER B . IRETAEN
WP_ERASE_SKIP {765 & 7 .

Mk i A (R MR DL O RO S Eetik . 5 1% 20 L Wirite_BL_Len (). CSD #F
fEds) KNP TAT (% LSB #idik.

I B iRy, Rk Dat0 fREFRH-FRIR R — DN IELEREA T 8 B . bR B4
BRISFE AT BEARAS, Host nf LUK CMD7 SkANE R, BUEISAT-RWTHT, 1IEA1HT TS BRI R .
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BERERES, RROBGERE 00 bR 1 BURTRIBEN .

SCR 77 /£ #%(f) Data_Stat_After Erase (Bit55) fi& X T/& ‘07 b2 ‘1.
436 GRPEHE

Wr, SD LR IR =A SR

— WIS P (Host 41 5%

— RN ERY (R5E

—— RO R A

® HLkS Ry IR

—AHUIE SN IAE R L (SRS O SR TR RESHRP S5, g
NP B DIF AL E, REWE RESHRY . RGOS, REFESRIIRE.

1A, USRS, DI#e®] Socket M4 5540 Host, RAEBMAY 5. Host Aot/ LAAY K. TRIEW
L AN RN S R T R A

® RWHERY (Arik)

(7T it CSD 1 Bit SERUK ARG S 47, FiEL Group 514 iy 241 5¢ &
Group MBUS RPN

R HHE v LS CRA BT LB EE ik . | K ECE N ARl B CSD A AE A K AR
Il IS5 PR AP Bit SRESHEAN-RAK AME LR % Tl ¥ % CSD ) WP_GRP_ENABLE {7 K 3 #f 5 £k
PR, AT LU B EE B (i CSD 5E X, WP_GRP_SIZE B AT, By AT LA i B K s 4%
Set_Write_Port fir 443 & 1S SR UL S -7, Clr_Write_Port iy &4 T-E S SR 4L S 4/ 3.

Send_Write_Port fiy 2251 T Bt fir 4. RN iZAIE—MLE 32 SR A B R (03 32
AN IGE SUBFHHEFFUE () 5 A4 4D, 335 2 16 CRC Bits. 5 {347 fir A (1 M 1k 352 LA 715 Sk B s 1l 4
Hihk, RN % 208 BT AT 1 EL R /N BE /NG LSB Sk

ERG-RB R AE T IR

R SDHC RASCHFS R, AmmN s {44 (CMD28, CMD29 F1 CMD30),

437 FEBUEBERE
4371 HgE

G RPRFIEAE Host T A0S R LB, S0 5 0K T, S AL /Mg 43
TRAFAE 128-Bit 1) PWD Al 8-Bit [¥) PWD_LEN Z {7t . iXLeZF 7452 Non-Volatile, it T Hi/ b
HL Cycle Na#ERREA.

BUER RN A7) “Base” fird4l (Class 0) i f fir4, ACMDA41, CMD16 Al “4K”
2 dl. Bk, Host 8% RVFEAr, Wikhth, EHE, AWRES, 5%, (EARevin R B8, Wl
R E (PWD_LEN [MEA N 0, K& LS, Az,

KT CAAEEN CSD Fifras S, MRS a2 A 1E Transfer State JRASTTH . IX &K
HEMNIEHIE S, RN AREAHETE .

BRSNS AR Gl 25 Y () A R PR S iy A AR R AL T A
HIERIMGEE CEMBER L, PWD A5G, K EBURS, 55, &£ 4-6 b 7 a2 B 4544
7, s Pysical Specification Version 2.00 ) Host 7Ei# & CMD42 (_Fif#Eida4) I, NiZik
BEIREANL (Bit7-4) i ‘07,

b
w
@
=
P
—
w
S
=



Byte # Bit 7 ‘ Bit6 ‘ Bit5 ‘ Bit 4 Bit3 Bit 2 Bit 1 Bit0

0 Reserved ERASE | LOCK_ | CLR_ | SET_
(shall be set to 0) UNLOCK | PWD PWD

1 PWDS_LEN
2

Password data

PWDS_LEN + 1

Table 4-6: Lock Card Data Structure

® FErase: 1=5%1T Erase #fE. 7673 0 1 Bit 3 ik &N ‘17 (HAbPrE Bit MiZE K 0).
XA A [ A 7 1 R 4R 2

® Lock/Unlock: 1=45+ _L8i; 0=44RM81 (JEETTLARI Set PWD —iE ¥ 'E, (HA R VFER
Clr_PWD — ¥ &),
® CIr PWD: 1=} PWD.
® Set PWD: 1= EH1% L4 PWD,
® PWDS_LEN: & X T &M MR (LU A . B I, XN 78
IH A . RS KL mA 16 N7 . ENCRERGNE, BT IH S I K T ik 32
AT,

® Password Data: {E¥&EH AN, XIS T HHHEE, ESCRBEmEE, KRS T IR
i, Jo TR B .

RPN AE Host ik~ BRI iy 2 2 e o B RE AR B R T 8055 T 8/t
A MR B S . A8 IR, HF B4, 1/ CMD16 B b /A 2 i il
BRI

HESR B B2 7 DDR50 #5524, CMD42 [FEK BN % A /N . Wil CMD16 56T
CMD42 BEH KN, Wiz Bt e — MR R

TNTHTBE G T SR AR A i R

® E Y

D WRSHELRAERE R, &R (CMDD

2) EXHKE (CMD16), i 8-Bit ffI La/fRBi, 8-Bit KIS KE (J& 7)) M
WM Z U EORG . AEE BRI, BN AZ AL BT IH 2 A 1K

3) KRIERI_EBUREAA, HNEGE A 16-Bit CRC 4% 215415 5 Lo Bi e i %405 p
1 (Set_PWD), K& (PWDS_LEN) Ui A L o 72 H iy, KE{EH (PWDS_LEN)
IVAZ AL BT I B AD RKE, BE R X Y% TR RS CHRT D, S5 THERE B
e VERG, RINVAZN BT 8 05 1K % (PWDS_LEN ¥k 22 [HZ i5 K %)

4) FERIEZFMAEHE CRAFNEARRD, I2AMRET /451 Lock_UnLock_Failed
BB, HEBASEN. k2, HEEHR/ NGR4T 2] PWD 1 PWD_LEN 77

yex 1t
R, BHKET S (PWD_LEN) /R 2 YirEidittd. JeE% T 0N, XEXRAEEN

WE. W PWD_LEN AA%ET 0, ¥ L s A8 B3 E Lock/Unlock 7 (41 B %51
BCH ROE A R A, T BRI, ST .
® i
D WRSEERAER R, &R (CMDD
2) EXHKE (CMD16), i 8-Bit 1~ F8i/fFaH, 8-Bit (MK E (5 Al
TR ROk H
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3) KRIERI LSS, HNEGE A 16-Bit CRC & 215415 5 Lo Bi e i iZ 405 p
L (CIr_PWD), K& (PWDS_LEN) FI# A G, Wi 2547451 PWD F1 PWD_LEN
(PN 2R IE LR M AHUE L, H54 PWD %5 /745 N 7995 %, PWD_LEN 75 7745 % & &
0. WHERGAIER, IBAREZF A4 Lock_Unlock_Failed #1207 B4 -

® ik

D WlRFERAEE R, &K~ (CMD7)

2) ENHKE (CMD16), i 8-Bit [ LAUMEIR, 8-Bit ML KA (71 M
TR HCRG .

3) KRIERI LSS A, HNEGE A 16-Bit CRC 4% 21515 5 Lo Bi e i %405 p
i (LOCK), KJ& (PWDS_LEN) FIZiA 5,

WUE PWD [N AR R — 50, R Lock, RAFIERIEBUEIR S EAL. e
AT, AR Z A7 25 1) Lock_Unlock _Failed 45 i 4 B A

T, WESMAMA R AR e, Host NAZIs4T ¥ B S i i T G K 0 38 (IR
MR —FE, BB 2 K BN, 5 Lock {i7.

WA 2 i DA RE %R (PWD_LEN A 00, 4 LG, R AN 8. G2ried:
MANTE LOCK #4F).

ES—A BB R BB 8 S—NEA BN R EBUR SR, RETAAERT
Lock_Unlock_Failed R4 BAL, BRAFEAE BB E B B SURIE BB G2 WE%
M EE B DI, AT AR B0

® fiEi

o IR AEE R, K (CMDD

® & NIHKEE (CMD16), i 8-Bit (K LB, 8-Bit (I KE G775 FX4Hj

RGOS
® RIXR EAUMEAS, MBI 16-Bit CRC A RIE MRS 5 L. Bl iz it
(UNLOCK), KJZ (PWDS_LEN) FI#HA 5,

W PWD N BRI i —3, R UNLock, RAZFAEA M- RIS E .
RBRAKE, IB2AIRESZTIEERH Lock_Unlock_Failed 453524745 B A7 .

T R T i I . R PWD WeHTE, R b, BEAS B W®
B E— D R

AL —AMEBURE R, RS TFAE28 Lock_Unlock_Failed #5076 BAT, BRAERAE—A
BNV E B S R E LB G2 R WE B R B OCE R, ] BLR] AR .

4372 CMD42 IS EFIRE

A N Z K T 855 T CMD42 S5 BRI/ . A0, CMD42 R 3w X, Rl e+
AR FBURAE . K 4-7 AT CMD42 (1478 . CMD42 ISR AL (Bit7-4) AH KO, X
1 CMD42 ZR#RY, s IHHEMAH MM g S, AEE 4-7, F LA R,
AR 0, st 128Bit &K, ~ Bk —MR. WRARIT CMD42 I kA T %,
Lock_Unlock_Failed (-RARZS I Bit 24) &AL, MASE R 4-7. CMDA2 [¥1i )3 [¥) Card_Is_Locked
(Bit 25) NaZAIK 4-7 FIYHETRRES—FE. 7ERRE M Card_Is_Locked, 0 A8k 1 BKE AT
CMD42 J5, K I8t 1 &k 0, WIS, XAnLIYE CMD42 J511) CMD13 i & (1) 3. & £ o
Lock_Unlock_Failed( IR Bit 24)4F & CMDA42 255 7T LLAE CMDA4A2 [t v 5% H 5 ) CMD13
NIV E =R
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CMD42 Parameter in the data
Bit3: ERASE Related bits in the Card Status
Bit2: LOCH_UNLOCK Bit25: CARD_I5_LOCKED
Bit1: CLR_FWD Bit24:  LOCK_UNLOCK_FAILED
BitD: SET_PWD
CMD42 F'aram{ﬂturrent PWD_LEN Rezult of the Function \‘\ Card Status
Bit3] B2 [ Bitt [Bi0 Card State| and PWD it25 [ Bit24
After Power On Exist The card is locked 1 0
Clearsd The card iz unlocked 0 0
i |0 0 0 Jlocked Exist Force Erase (Refer to Table 4-8) Table 4-8
zj;_"; | 0 0 [Unlocked |Exist Errar 0 1
Tk oo |o |uniocked |cleared  |Emar o |1
A o | 0 0 Locked Exiat Errar 1 1
- { :j; 1 |0 |o |uniocked [Exist  |Lockthe card Dto1 [0
£ SE 0 0 JUnlocksd |Clearsd Errar 0 1
o (b 0 1 Locked Exist Reglace password and the card is still locked 1 0
0 11 -Jo 1 [Unlocked |Exist Replace password and the card is locked Cto1 (D
-- ':I( Y0 |1 |uniocked |Clearsa  [Set Password and lock the card Dto 10
o |0 1 0 JLocked Exist Clear PWD_LEM and PWD and the card is unlocked]1tc O |0
i .Eh 0 1 0 [Unlocked |Exist Clear PWD_LEN and PWD 0 0
. fl 0 1 0 Unlocked  |Cleared Error (Mote *4 Refer o Table £-10) 0 1
o |0 0 1 Locked Exist Reglace password and the card is unlocked 1ix0 (D
r%._.:I };‘ I:l_,f'”'.}I J4D 1 Unlocked |Exist Replace password and the card is unlocked 0 0
TV T (o 0 1 Unfocked |Clearsd Set password and the card is still unlocked 0 ]
L 0] |0 0 JLocked Exist Unlock the card 100 (O
> / Et;r 0! o o |umocked [Exist Error 0 1
J_ﬂ,_* & I:[ql 5 0 0 |Unlocked [Clearsd Error 0 1
vl e ;St'{er combinations |Don't care |Dont care |Emor (Mote *1 Refer to Table 2-10) Dor1 (1
Table 4-7: Lock Unlock Function (Basic Sequence for CMD42)
VARG

b T AR E, Host M%7 L8 NG . 24 PWD_LEN A EHAEAEN, <A IHB 3 i 7
Huaitth . 2 PWD_LEN USSR, KUY AT s M AE L o IXI, Host AN I%AE
HHadi i hBEE IH RS, 50, ARSI 3.

43.7.3 PEATHE IR

EH PRI E S (PWD N 6, AIRELEHRITA ~ EEEE, aH PWD WA . XAMRAE
AL 5ERAT HERR o

® IMRIFUERAH LR, ®HEFR (CMDT)

® T NHKE (CMD16) 4 1AM (8-Bit [k E&UMES M4, Kik <) FBi/feia 4

FHN. 1 A5 405 R0 16-Bit CRC A& 2IAR 55 o Bdis i iZ 457 Erase #23 (L4 Erase
Bit 7 & E A7)

W R E G B Erase Bit ANEME— B A7 Bit, IRAFAE 251 Lock_Unlock_Failed 45747 4 & 47,
BRI SR A Ay A9z, A FE PWDM Fl PWD_LEN 274725 N & BT 1R R 2%
BrEERR, BN R R Y — MR R AT IR AT R I, RS F AR
Lock_Unlock_Failed 45247 K5 B A o



43731 _LYIREERTERIIE

* 4-8 [# W] T 9mAT
72 EBUIRES, EEER TR IXSEROR, RARMBURES . R, RAEEE

HERY, I XERTERUG, WERY . EERER ARG, W BUR v 0k

N, RREARELIRAT RS

Write Protections
PWP: Permanent Write Protect §
TWP: Temporary Write Protect (ifalll m‘m
GWP: Group Write Protect

qUMD28 TWD29, CMD30R

BEERAE R IR R . BATHEERA SRR L X EHERIERE, RV REF
R, PREFIR I AT

CMD42 Parameter | PWP | TWP Result of the Function Card Status
Bit3|Bit2 | Bit1 |Bit0 GWP Bit25 | Bit24
1 0 |0 |0 |Yes |don't Error (Note "2 Refer to Table 4-10) 1 1
care
1 0 [0 |0 |No |[Yes Execute force erase and clear Temporary Write]1to 0 |0
Protect and Group Write Protect. (Note "3 Refer to
Table 4-10)
1 0 |0 |0 |[No [No Execute force erase. 1100 |0

Table 4-8: Force Erase Function to the Locked Card (Relation to the Write Protects)

4374 ACMD6 F_-8i/MBSIRESHIRR

M4 B8R, ACMD6

i & Hedh £,

/i T ACMD6 Hl BB K R

HA MR TREURE, AR ISR EE. & 49

Card State | Bus Mode |Result of the Function
Unlocked | 1-bit mode |ACMDE is accepted
Locked 1-bit mode |ACMDE is rejected and still in 1-bit mode
Unlocked | 4-bit mode |ACMDE is accepted
Locked 4-hit mode |ACMDE is rejected and still in 4-bit mode. CMDO change to 1-bit mode
Table 4-9: Relation between ACMDG6 and the Lock/Unlock State
INAAEREH =
ErE E 1-Bit #0), R EBTT, SD A Host NiZi#k CMD42 1 1-Bit #i3(; R
Fe4E 4-Bit 3, SD Ui Host MiZ &k CMDA42 7 4-Bit #:{

4375 LEHREBEEZA®S

EBU R AT N a4,

1) Basic Class (0)
2) Lock Card Class
3) CMD16

4) ACMDA41

5) ACMD42
AL A A P AL T A dr 2 0 ARk & .

77 : CMD11 (Class 0) 11 CMD40 (Class 7) &8+ kA& nl L2 I B dn & o

P

IR B e 3 ¥ & T Card_ls_Locked.
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ZAEME.

N R
LHS, Host ifliid CMD7 5% CMD13 fmi i i) Card_Is_Locked SRR YU R4k T~ B4/
fRBOIRES .
4376 _HBUMRBIRIBIRRRE!

AWM EBURBI R . Type 1 2 FIHIRCANK SD K, Type 2 ;& Pysical Layer
Specification Version 1.10 M ¥ kA 2 XK SDo 3 4-10 il B T IX AN AR I X 1) o S35 i/

BIFIRA 1.10 — 21 SD ic4Z R fig st Type 1 5034 Type 2. SCRE LBUMBIRIRA 1.10 S 58 S A
) SD /& Type 2.

Notes Type 1 Card (Earlier Version) Type.2 Card (New Version)

*1in Table 4-7 | Treat CMD42 Parameter=0011b as 0001b. All results are. Error
Treat CMD42 Parameter=0111b as 0101h.

Treat CMD42 Parameter=0110b as 0010b.
Results of other combinations are Error.

*2inTable 4-8 | Execute force erase and set Permanent | The resultis Error
Write Protect. If force erase is completed, the | A priority is given to Permanent Write
CARD_IS_LOCKED is changed from 1 to 0. | Protect from force erase.

A priority is given to force erase from
Permanent Write Protect.

"3 in Table 4-8 | Execute force erase but Temporary Write [ Execute force erase and clear
Protect and Group Write Protect are not | Temporary Write Protect and Group
cleared. It should be cleared by the host. Write Protect.

*4 in Table 4-7 | CMD42 Parameter=0010 and CMD42 | The result is Error. Card status Bit24
Parameter=0110 The result is no error. Card | will be 1
status Bit24 will be 0

Table 4-10: Version Difference of Lock/Unlock Functions

N

Host A BN IR B 220, A% R T4 A

1) Host AWi%¥E CMD42 1541, EANSHeikBIE 4-7 5 AR (For *1)

2) WIRANTRSERL, Host ANZHK A BITHIR A& 0, B R T 8,

Type 1 Rl geApefi . (For*1)
3) FEMRATHEBRIG, WA S RAP B, Host MR E . (For *1)

438 WAERY (T4 FEWYRE—EARELnES
PR AL EAN SR R 5C 22 4 SD idZ R A T LAE “2 A 10 &84y 37 seRyrp ks,
JITAT SD 10424 K122 A DG IR iy 4 % Ao V7 B A s X

40 SDMI RIS 552 SL—FF, RAFE R RIBER N A2 CS s T, & WH To/Form F. 14
AR R (I, O SRR AR RICIZIX, X AR R R N A% A B AN
12K o XY B AT Ui ) (BT, SEcE a4, @ RAEAR & Z HHIT %
BOLFE, 3% LCM (40 PC HL) 3 PD (4 X B il i1 SD FRIsa%) . fEFZAGS A It )5,
FUER U B2, RGBTSR s o 7E R A TR e BN (FERBURIN G, 4 REiE M
RS BORA S B 2 N3 . AR S HERR RIS, F Sh U 3 3 il
439 MNiZHKEG4S

MR A, FECR MRS IR G A AN K 4, ACMD. ACMD #24L T i 4
PR, RUEMa A AHRI S, T UG H R 445 . 2 HILAE APP_CMD @4 )5, RIRGIHA
ACMD.
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M—A ACMD %A EX, RINAILE—ANEMaGS. #ln, WR—AFEEX ACMD13, {H
JERAT E L ACMDT7, A4, #£ APP_CMD J5 i) CMD13 #4 itk I IE M CMD13, {H /& APP_CMD
JE T I CMD7 ¥ it Bs 4 IE L CMD7. & 74 FH—4> ACMD, Host [V i%:
1) Ykik APP_CMD, LW i & APP_CMD 4745 %1 Host, ACMD JL{EA 2,
2) ACMD55 ANF{E. WIRZ /> CMD55 &4k, AN ) APP_CMD 437 B4« s fa—
A~ CMD55 Jak M 2 ¥R ACMD. i —/~ CMD (T CMD55) 7 CMD55
JE I EER, B AN A iR ACMD,  F—ANir & 2 iRy 1IE a4

3) WR—/E X ACMD Ak, ErRAikm. WM APP_CMD {7 &AL, FKUIE ]
(1) 2 fifE ke A ACMD.

4) WR—AEE X ACMD i 20k, etk WK APP_CMD 1l %, R E
(1 i A AR I i 4 o

5) W —ANE XEiE Ak E X ACMD fr &0k, BRAREN, BB RARE M A . 75 N
(1) RL/R6 MRy, RV 2855 LR, Host N Z0& W5 H ) APP_CMD R&M . F—
A W A B R E

Host AN AZAE FHAEE S ACMD i & 1E 4 IRy 2, RISEZ BURS 0E SUZAS IE R Ay 2

FHIET AR E 4 SD i RSN, ARZYE SD LR FKAE

ACMD6, ACMD13, ACMD17-26, ACMD38-49, ACMD51.

15 LR, fETEdar 2R BoE XM ar &0t e X s, Rz, ediE Xa4 (1 4.7.4
BCE 7.3.1.3 Pk TR i) AR e NEa Ak e X A7 RS2 T, AR EE LEE
Ak XA e MRS WA W2
4391 MH#H4——Gen_ CMD (CMD56)

Gen_CMD (CMD56) &Mt 7 & LI Al ik dr 4. i 2B EAEIX NS 15 e L. Gen_CMD
(PR RS Zy AR IR T e s S a4 (CMD24 535 CMD17), "4y “Tran_State” nI #4552, M
HAE RL, SEAFRAS BG40 7 ) (g dERahl), BB — e iz 2 fumr S, 1 2
— AN R E RS RS . RINVAZAE K% CMD56 2 Fiit (“Tran_State”). XfT SDSC -k,
PR/ & CMD16 & X [F) Block_Len. X3 SDHC |, b K/ g ol 512 715,

001 Bit 0 briRBdi L 10 0 BIRE SHE, 1 BWREERIE. HEV R e S — MR E %
LA ZH0 Bit 31-1 AUXA A S MBI 2 AR, XIENZFG G R NAZB 152 A7 3T
W RS,

Host WiZfE# K CMD56 Z Hiffiik CID Zif7 4%, LAME-R3CFF CMD56 (1% .

4310 PI#IREMRS
43101 MWE
DI hfiedr 4 (CMD6) H T Vsl ¥ id iz R shfg. 2aur, PUNThAgdle X:
D Uit
TEFE SD e e sk

2) WmARY:

— AN UIRE RS I — AU AT R A G2 e R R a2 I Th RS
3) IS
7E UHS-I #5558, BT Host IAMTRIAEE, RS IEMOKSN A (27 WE RINIKE)
SR

4) HBR
RAE UHS-I #5858, BT Host FIAEFLRE ) FCHGE ), 1B s K rL L BRI

X JE7E Pysical Layer Specification Version 1.10 5] A /. Kk, 328 51 ARA KA TR ANSZ

%39 nt L 130 it



FiE. 7 CMD6 2 Hi, Host i% Check SCR Zif7-#5f) “SD_SPEC” 1, %0 KIAAT Al
(RS . ] el CSD /7441 CCC 1) Bit 10 3k Check CMD6 {13 #5. XF ThA 1.10 FI s
AR SD K, 5 R S HF CMD6.

CMD6 & 1E “Transfer State” H %L, — Hilit Ve &E$e, B DR A 7E T /L H Cycle,
CMD6 (FEANTHRELALIITHAE O (AR 1 245D 2% CMDO AR [FI 2R IA T BE. $44T N/ L Cycle
o CMDO K SRR EAHEN “Idle” ARZS, Fra I ShRED e m] B 2RI ThBE -

CMD6 {13, SD ¥ &% R1 AL [0 B 3] CMD {5 54k -, 512Bit [fR &%) Dat /5 54k b
M SD BMERALR R, 1K —ARUME IR EREERAE, XA A TimeOut (E AT Ay & & —FEM .
FURSEWE KT CRC #5%, Host WiZfiik N Hi/ L HL Cycle.

CMD6 ZhREV) 4 i SRR S AL 45 R 5 119 8 4~ Clock. 2 CMD6 MUz 2647 4 (o, il
B, Host W LME I FTDhfe (B i/ BRAR I Bl 2 5l s K B, /DIy & 345
SER TG ) 8 AN A

45 CMDO [1Jma 87, )46 & 17 CMDO 25 AL 5 (1) 8 AN 8. 24 CMD6 D48 T AT 0 (4
Wiy D, Host Nz RV ah1aa 4t 2 42 /b 7 CMDO J5 1) 8 AN

@ function | (niode=0)

CMD CMD6 Res
e
DAT Card internal | Status Data
execution
. - Function change timing: wirhi@
E SwﬁcEEfunctlon (Mode=1) , clocks
CMD | cwmos [ Res | :
T
K
DAT Card internal |  Status Data ~—a
execution :
.
Current function Switched function

Figure 4-14: Use of Switch Command

CMD6 3 Hf 6 NIhRedl, ®AThaedl=Chr 16 Moy (Bhie). fE— e ohedih i —1
e v O BRI . S— N Thaedl i Dhfe 0 ZEAThRE AR 15 1.0D).

CMD 6 1] F Wi

® Mode 0 (frifZhfie) H T &l R S h— M Dhresithhe

® Model CEIIAE) H TV RIILIGE
4.3.10.2 Mode 0 ¥/E—EH IR

CMD6 1] Mode 0 H T- Ay RS HFIRLE D RE, N RACEFEDIBE T 15 K L T #E

Z#3 4-30: I Ihfgdn4 (Class 10) CMD6 (IS 30E L.

A W E S SEE, W

o WEMILIAO

o UEPHATIREA TP —AThEE. Wi EIIRE N 0x0 REFBIAT RS, HIE K 4-11
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1 AR N B R B P E ThAE . B OXF KRS AT Db fE, URIhAE R IhAEA O &k 1.
® CUTTHINREMER L T, RIRFNERMIIGES, WA, RIRFPURININAES (WK 4-14).
VEN AT WA N, PIHeIh RELLIR A R I = AVRE (L3 4-12)
®  HEANIHAEAL L REMI IR
® TEANIIREAIN, RHIHIIThAE. WE Host 5 — N ROERE, IXANEUE S [E TR
SR, REPE IR TCAL, XU OXF.
® (EIEFRINAE N BRI A, R AN EE TR AT, RIFIE N 0.
4.3.10.3 Mode 1 #¥/F—% B IhAE

CMD6 Mode 1 H T V1# K1t dE .

Dl —ANFr e e i g LR 2 ER

® X'¥ ModeBit & 1

o JUEH ARl — ek, ERECATh R R E DR 0x0. FRAEDIfRe T ZR,
HEFEE L OXF A LT A LR DIRE . EFE OXF ¥R EF DI RRAL 1T T RE .

® YT, —ANIIREAREDI, RREIPYETIIAES CRNIR[E 0XF),

Ve BEE DR MmN, DI DhReks IR M N1 3 AR

® PN THAEAL S FEIIThRE

o RUMINIIRe . A BT L2 UL R, P M Bl 2w, WA A2
(Z5[A]F Host 3% 4% OXF 4 T I IhBRELD . — AN TCRTh RS £ KW V45 4 OXF o

® EEEPRINAE T BN RE. W R —ANER TR, IREA O,

&
~
s
=
H
=
w
o
p=il



Arg. Slice [23:20] | [19:16] | [15:12] | [11:8] [7:4] [3:0]
Group No. -] 5 4 3 2 1
Function name | reserved | reserved c;:::“ ﬂDrwerI Command A:;c::*?
0x0 ult Default® | Default | Default” _DE[D
_ OO TYpE B SDR12
0x1 Reserved ‘ Reserved | 400mA | TypeA ForeC | High-Speed
{ SDR25
0x2 Reserved | Reserved | 600mA | TypeC | Reserved | SDRS0
0x3 Reserved | Reserved | 800mA | TypeD OTP | SDR104
0x4 Reserved | Reserved |Reserved | Reserved | ASSD | DDRSO
0x5 Reserved | Reserved |Reserved | Reserved | Reserved | Reserved
0x6 Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
0x7 Reserved | Reserved |Reserved | Reserved | Reserved | Reserved
0x8 Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
0x9 Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
OxA Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
0xB Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
0xC Reserved | Reserved |Reserved | Reserved | (eSD) | Reserved
0xD Reserved | Reserved | Reserved | Reserved | Reserved | Reserved
OXE Reserved ‘ Reserved ‘Resewed Reserved | Vendor | Reserved
specific
OxF { No influence)
o

Mote1: Bus Speed Mode is alias of Access Mode.
Note2: "Default” of Function 0 means that a function of just after the card initialized.

Table 4-11: Available Functions

Difedl 158 O B Ed BBV e . WL -RAILR A 3.3V IIE 5900, BRI md 2 HE
YThEE O A1 . IIhfiE 2~4 (SDR50, SDR104 A1 DDR50) HILNRESC A7 ¥ Bk 0. W1 RAIUE1
7£ 1.8V 15 5245, SDR Al DDR ZHE4A Thfit 0~4. (2T /55 4 3.3V, IAA L H SDR50,
SDR104 F11 DDR50 # %M :; 1.8V /& SDR 1 DDR i# FAH )

sl 2 5 LT 2 R4y . CMD34~37, CMD50 fl CMD57 # {45 SD 4 £&%. OTP
A1 ASSD #eias . B 5ek 2 2 A AL (MCEX), OTP [k 1 F1 ASSD N A% 153
7 3 ARHUE RN B

el 3 & X7 UHS-1 B RS 5m g . XA VIHAE 1.8V 5 53 %% 6.7.1 3K
TEELE R

Difiedl 4 52 T UHS-I B R bEdl. fEDhRed 1 rhakdd 73— UHS-1 £, Host 752k
PERLL IR an SR BRI F R PR RE B £, R nT DLV FE IR B oK FEi E UAESR 3-5. Host n] U FL
PR AR e T B O R i R R A
43104 DI eRZS

DI DhRERAS IR PR, A4S T AR R I S S o BB Tie Ll 512 ANFTT. AN
T AT Set_Blk_Len #r 4. 3R 4-12 #iid T AR MEHE 4514

Wi N FRPR SO B 4E T DhREALIAE B I R AR DA U 25 8 i XA i 2 IR B D g . A
W, 4T RIAE R E ERINIRES, CSD 7484 1 Vdd_R_Curr_Min, Vdd_W_Curr_Min,
Vdd_R_Curr_Max 1 Vdd_W_Curr_Max $2 it i Dh#E. R H T A 25 MA% 15 1.01 1) Host.
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Bits Description Width
511496 [Maximum current consumption (0-Emor, 1:1mA, 2:2mA... | 65 53565 535mA)
under the function shown with [359:376] bits. The voltage to calculate current
consumption is defined by ACMD41 (S0 memory card) or CMD5S (5D 11O card).

Maximum current consumption indicates the total card current (memaory portion)
if the functions are switched.

IThe host should check the maximum current consumption and verify that it can
supply the necessary current before mode 1 operation.

Maximum current consumption is average over 1second. 16
4954380 (Function group 8, information. If a bit i is set, function i is supported 16
479464 (Function group 5, information. If a bit i is set, function i is suppored 16
4653448 (Function group 4, information. If a bit i is set, function i is supported 16
447432 (Function group 3, information. If a bit i is set, function i is supported 16
431:416 [Function group 2, information. If a bit i is set, function i is supported 16
415400 [Function group 1, information. If a bit i is set, function i is supported 16
399395 |mode 0 - The function which can be switched in function group 6. 4

mode 1 - The function which is result of the switch command, in function group
5. OxF shows function set ermor with the argument.
385392 |mode 0 - The function which can be switched in function group 5. 4
made 1 - The function which is result of the switch command, in function group
5. OxF shows function set ermor with the argument.
391388 |mode 0 - The function which can be switched in function group 4. 4
mode 1 - The funclion which is result of the switch command, in function group
. OxF shows function set ermor with the argument.
387384 |mode 0 - The function which can be switched in function group 3. 4
made 1 - The function which is result of the switch command, in function group
3. 0xF shows function set error with the argument.
383380 |mode 0 - The function which can be switched in function group 2. 4
mode 1 - The function which is result of the switch command, in function group
[2. OxF shows function set ermor with the argument.
ATHITE | mode 0 - The function which can be switched in function group 1. 4
mode 1 - The function which is result of the switch command, in function group
1. 0xF shows function set ermor with the argument.

Bits Description Width
A75:368 [Data Structure Version 8
00h — hits 511:376 are defined
101h — hits 511:272 are defined
02h-FFh — resenved

IGT352 [Busy Status of functions in group G. I bit [1] is set, function [1] is busy. 16
This field can be read in mode 0 and mode 1

351:336 [Busy Status of functions in group 5. If bit [1I] is set, function [1] is busy. 16
IThis field can be read in mode 0 and mode 1

335320 [Busy Status of functions in group 4. I bit [1] is set, function [1] is busy. 16
This field can be read in mode 0 and mode 1

319304 [Busy Status of functions in group 3. If bit [1] is set, function [1] is busy. 16
[This field can be read in mode 0 and mode 1

303288 [Busy Status of functions in group 2. I bit [1] is set, function [1] is busy. 16
[This field can be read in mode 0 and mode 1

287272 [Busy Status of functions in group 1. If bit [1] is set, function [1] is busy. 16
[This field can be read in mode 0 and mode 1

271:0 [Reserved (All '0") 272

Table 4-12: Status Data Structure

431041  ZHREW) Busy R&F»~
A Bit[367-272)45 7156 N IHAEI Busy R4S 0 &7 Ready, 1 KoK Busy. *RA&A7 4 Busy I,
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Host AN 1% A8 6 W I g . VJ#edin 4 Mode 1 H GEMN T HEALF 1 D g

WHRAE Mode 1 £:1ER DhaED R M, ZEm N AR [FIYETIEE S . Mode 1 ThRER] fgsZ i —A~ I
AERAT Mo BT Mode 0 AN IIRERIAT M, &N 1ZH T Check ZhiER) Busy JRA&NL, X FIhRE
2R X

Function Group 2
303 | 302 | 301 | 300 | 299 | 298 | 297 | 296 | 295 | 294 | 293
0 VS |0 0 0 0 0 0 0 0 0
Note: 0: Ready 1: Busy
Figure 4-15: Busy Status of 'Command System'

289 | 288
eC |0

292 291 | 290
ASSD |0 0

4.3.10.4.2 BUEZMNRA
B g5 R A 22 BH V) e THEEAR A I H 2L Bit X . R E % 00h 543 01h, 4uthilis & ik 01h B,
Busy RASHRRA R

Data Structure Version Fields of Status Data Structure
00h 511:376 are defined

01h 511:272 are defined

02h-FFh Reserved

Table 4-13: Data Structure Version

4.3.10.43 V)HBmLIIRER

% 4-14 , F 4-15 R 4-16 /n 2 AT REFITh R B4 45

“Argument” F55E XAEV i 2 KIS0 4-Bit {015 (Bit 23-0). “Busy Status” R & X
Dhfiedr . “Status Code” FRAEIRASEIE 451+ 4-Bit {0, Bit399-376 (27471 K — M IIfE4 4Bit,
2 /)4 =16 Ay (IhfiE), 4X6 (Thfg4dl) =24Bit)

Argument Busy Status | Status Code Comment

0 Don't Care 0 Default function can always be switched.
Status indicates the same function number as
Ready =Arg. specified in the argument, which meang

Supported function successful function change.
Busy Current  [Switch function is carjceled and status indicateq
Selected  |current selected function.

If one of the function groups indicates an error
Not Supported Don't Care Fh code (Fh), switch requests to all switch functiong
function are canceled and the rest of the data in the

Status Data Structure should be ignored.

Fh Don't Care SCeLIJ;LiQL Status indicates current selected function

Table 4-15: Status Code of Mode 1 to Supported Function Group

Argument Busy Status | Status Code Comment
0 Don't Care 0 Status always indicates 0.
Eh-1h Don't Care Fh Status always indicates Fh.
Fh Don't Care 0 Status always indicates 0.

Table 4-16: Status Code of Mode 0 and 1 to Unsupported Function Group
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43105 CMD6 ¥k H At G4 B LR

£ CMD6 55, Rl A CMD {5 52dr4 (CMD12, CMD13 %), {HZ'&m
RIS o AN E LI o

INAGERE =N
#1Y Host £~ CMD6 F 45 H AN B AT a2 4R Host ANFEHASF CMD6 A R 14k «
A k% CMDO T H W a4k .

® CMD6 %#if1 CMD12 i) i) 5% %

Wty 1o Asea CRBE i ir 8di)

634, Host /£ CMDG6 [f] CRC Bit 15 2 Fii k1% CMD12 [ 45547, CMD6 4 CMD12 {51k,
NiZ2% b CMD6 AL . RISAT AAGRIE, ME— WA SCIRAS R E 772 B0k CMDO K5
WILat . FEEdEAE 54 b, Host 1) CMD12 iy &4 (CMD 155 b)), R —1% data Bit
F—ANEERAT

CMD 5 T Content E
CMD12
pat | data data | data | CRC CRC [CRCICRC | - | - .
o] 310 511 Bit 0 Bit 13 | Bit 14| Bit 15
Read Data fqr CMDE oy
Cata
packet

Figure 4-16: CMD12 during CMD6, Case 1
Wt 2. EESG (R praEds

R A% 5 CMD6 AT, A AT AR RAER . B T 181 4-17, 588375465 CMD12 [)n 1
I Host i AIERAL (CMD fi5 5 1) REGE R L EISTRAL.

=
CMD g T Content E
CMD12
DAT data data | data | CRC CRC | CRC | CRCf| -~ - 7 7 | e
0 510 | 511 | BitD Bit 13 | Bit 14 | Bit 1 = =
/‘ Read Data for CMD&
Data
packet
Figure 4-17: CMD12 during CMD6; Case 2
INAERE =¥
Y Host 7 CMD6 145 ALK CMD12.

4.3.10.6 VI¥IhEERAE B
4-18 (a) | (¢) mi T =AUt BT e & . BeT-IhAEM Busy AR, Thigsk
A 545 F CMD6 [T . Host &34 % = AN 4.
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(a) Function is READY and switched successfully

CMD CMD& CMD8&

{modeD) RES [mode1) RES
DAT Function is Function is switched
READY successfully
Function State {function is ready) L]

function turms busy by CMD6{modeT)

{b) Function is BUSY and cannot be switched

CMD Host should not issue CMD6(mode1) ——
cMD8 || es
{model)

DAT

Function is
BUSY

(function is BUSY)
Function State

(e) Function changes from READY to BUSY between CMD6(mode0) and CMD&(mode1)

CMD CMDS RES CMD& RES
{moded (modal)
DAT Function is Funection is busy and
READY cannot be switched
Function State (function is ready) f\

function tums busy asynchronously with hosl operation
Figure 4-18: Example of Switch Function flow
V)T BEZ BT, Host i%i &k CMD6 (Mode 0) HifF Busy IRASFT LI AE. 1 B 4L
A%, Host Wi HAR 3D fig 29 2 Host I FERER T Wi Busy JRAA & Ready (327471
JRSCRS S Ji% Read), Host WiZ## & CMD6 (Mode 1) Z:P#t2hhE, Wikl 4-18 (a) Fl (c) Hiik. 4
& Busy IR AL Busy, Host AN %% CMD6 (Mode 1), 415 4-18 (b). ¥ 4-18 (¢) /~ils
4, HTHE Host #2211 Mode 0 #:1F 1) Ready IR )5, Busy IRA&MAE(L, SE(CMD6 (Mode 1)
. &l 4-19 7R BT RE R IR PR o

b
S
>
=
P
—
w
S
=



Start switching
functinns +

CMD6

{(mode=0,func)

Get function state and
current consumption

Current
acceptabld

Function is
Ready?

spec 1.0-1.01

spec 1.10or higher

func <- don't care

func : function setting
CMDB
{mode=0.func)

Get supported function

func <- funcx
Any switch ? func : Certain function setting
Y CMD6
{mode=1,func)

func <- funcx

func : Certain function setting M| Function
| Sl L turns busy

End switching

functions
Figure 4-19: Switching Function Flow
I

HEFE Host 42 R B K FE D) I e .

43.10.7 EHRH

Card Condition

Support function = command system: For eC (0x1), access mode: High-Speed (0x1)

Current function = command system: For eC (0x1), access mode: Default (0x0)

Switch example: command system: For eC => Default, access mode: Default => High-Speed

| |
Case (1) - Check function with no.grror
CMD6 argument =\0Bo0 0000{111J1111 1111 1111 0000
Read Data = [511:496] = '0000 0000 0100 0000' (=64MA)

[495:400] ="'1000 0000 0000 0001' & 1000 0000 0000 0001" & *1000 0000 0000 DOO1' &
1000 0000 0000 0001' & 1000 0000 0000 0011' & 1000 0000 0000 0011’

[399:376] = '0000 0000 0000 0000 0000 0001"

[375:368] = Data Structure Version @ w

[367:272] = Busy Status of functions in group 1-6

[271:0] = Reserved (All '0") @

Case (2) - Check function with error
CMD8& argument = '0000 0000 1111 1000 1111 0010 0000 0001
Read Data = [511:496] = '0000 0000 0000 000Q' (means error)
[495:400] = '1000 0000 0000 0001' & '1000 0000 0000 0001" & '1000 0000 0000 0001' &
1000 0000 0000 0001' & '1000 0000 0000 0011' & 1000 0000 0000 Q011"
[399:376] ='0000 1111 0000 ﬂ+u 0000 ooo1'

[375:368] = Data Structure Version
[367:272] = Busy Status of functions in group 1-6 Error
[271:0] = Reserved (All '0")
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43108 &ERH

Card Condition
Support function = command system: For eC (0x1), access mode: High-Speed (0x1)
Current function = command system For eC (0x1), access mode: Default (0x0)

Switch example: com yst [ﬁ —> Default access mode: Default => High-Speed
|
Case (3) - Switch fupctidn with no erro
00 00

CMDE6 argument =11D00 0000 1111 1111 1111 1111
Read Data = [511:496] = '0000 0000 0100 0000' (=64mA
[495:400] = 1000 0000 0000 0001 & 1000 0000 0000 0001" & '1000 0000 0000 0001' &
1000 0000 0000 0001" & 1000 0000 0000 0011' & 1000 OCQO 0000 0011
[399:376] = '0000 0000 0000 0000 0000 0001

[375:368] = Data Structure Version Sy
[367:272] = Busy Status of functions in group 1-6 e

[271:0] = Reserved (All '0') o menes ™ Default

Case (4) - Switch function with error
CMDS6 argument = 1000 0000 1111 1000 1111 0010 0000 00OT'
Read Data = [511:496] = '0000 0000 0000 0000' (means error)
[495:400] = 1000 0000 0000 0001' & '1000 0000 0000 0001' & '1000 0000 0000 0001 &
1000 0000 0000 0001 & 1000 0000 0000 0011' & 1000 0000 0000 0011
[399:376] = 'DODDMOODU%ODM 0000

[375:368] = Data Structure Versipn .
[271:0] = Resemved (Al G P G
4311 HEMBER (25MB/S BHHEZE)
HAR Rev1.01 1) SD R3ZHfmiik 12.5MB/S [ LA . K24 Memory K/NEAKIAZ KR, KT
P15 Host I THERETT =K, 25MB/S 13 %I 75 £ .
N TIAH] 25MB/S $z M1, IHd 248 = 1] 50MHz, CLK/CMD/DAT I J3 il H i P45 2 F
X &, M The Physical Layer Specification Version 1.01 284k i 5
WS, SD diZ RAEBRINE A, IV BE a4 (CMD6), Version 1.10 A5 i i A i
SD 2R AN B e i L il D RE R VT I AU — AN T (W 3 4-11) . SCHFmissa
SR IE .
TEREAS RA AR PG, AaTReEd 2 ALLERc, 8 TR s 20 e, prih
Host Mi% H 8K . Host AR Z 1] Eﬁ CLK/CMDI/DAT {5 5 Wi% 1 %F 1 & H:. G243 Bl
SD & H HARCRFFIINEREZ AN, HSEPR AT H BTl ) 8, #5210 138D
4312 WMAR%
CMD34-37, CMD50 F1 CMD57 J&fR 45 SD ir % R4l Ul an 29 & . 2 R YRR
AN) Dy BE T DI s COA X 8 Ay & IR R R AH DG I B 2 i 45 (il etk &, R, 2
PR, ORI RS T ILI .
o YbrifEmr A dlgiERE CERIATIAE Ox0), XL WA R, B IELEm A (XL
M AE The Physical Layer Specification Version 1.01)

o LN E AR SE (Dhfg OXE), XEEar& AT 0 AR e o eI B A bR
E S, A REXS AN [F] A s A [

® YREF) e-R SR (ThRE OxD), XLy 44T A H SD FiAS TS AL BB plkyT
JEFA

XLy REATH], X4 mﬁ%ﬁﬁﬁﬁ%gﬁ%ﬂdvu, 7], Host fiy % AT BEAFREANIE A o

P Hofth SD RiMarS GRARESUIRaS) BT HE, AEUTEERa A, K

% 48 y1 JL 130 it



AN SR 58 SLHAT
4313 RiEEO%KMa<S (CMD8)
CMDS8 (Rik#EIN &4 & XA ¥Ith1k 3% The Physical Layer Specification Version 2.00
1) SD K. CMD8 7E- R4 T Idle IR AR XA AW Dhe:
® i HLIs
Wk F & AEAE Host $J2ALH LR B TAE
® fiTRE LA AFAE Ay A R Y. (1) 4 i
Bk CMD8 i RE—2L LA AP AE I 2 B DhRed e, ¥ Rl F e X2 il iR ¥ Bit.
ACMDAL #4 e LLSZHf SDHC R M6 AL -
R 4-17 /& T CMDB8 [k =X

]Bii position | 47 46 [45:40] [39:20] [19:16] [15:8] [7:1] 0
|Width (bits) 1 1 6 20 4 8 7 1
|Va|ue o " '001000" | '00000H X X X "1
o Voltage
i Start | Transmission | Command | Reserved : Check .
Description bit bit e bits supplied pattern CRC7 |End bit
- (VHS)
Voltage Supplied Value Definition
0000b Not Defined
0001b 2.7-3.6Y
0010b Reserved for Low Voltage Range
0100b Reserved
1000b Reserved
Others Not Defined

Table 4-17: Format of CMD8

-RAE Idle IRA, Host Mi%fE ACMDAL Z Hiiifk CMD8. {24, ‘Voltage Supplied’ # &
% Host (4t L, “Check pattern” ¢ '& lfE{7] 8-Bit Jj % .

RAHIAILAE Host (A N 2T RRISAT - 52 T XML H FL e 1 R IR 0] R7 8240 3 o 710 Y o
RIREZHh R RSB T . WERRASCRE Host (B HUE, RNOZAN RSN, ff
FFEAE Idle JRZS. 3 4-18 /R T K1) CMD8 #:1%
W R
fef# Ml ©10101010b° £ ‘Check pattern’

Command Argument Check Response of card’
Index |Reserved| WVHS Pattern CRC [|Index| Ver |Reserved VCA Pattern CRC
Don't Care| Don't Care | Don't Care | Don't Care | Error No Response (CRC Error Indication in the following
command)
Not & | Don't Care | Don't Care | Don't Care | Correct Depends on command index
=8 Don't Care |Mismatch?| Don't Care | Correct No Response
=8 Don'tCare | Match® | Don'tCare | Correct 8 ‘\fer=0‘ 0 ‘Echo Back‘ Echo Back | Calculate

1): Response indicates the actual response the card returns. (It does not include errors during response transfer.)
2): Match means AND of the following conditions a) and b). Mismatch is other cases.

a) Only one bit is set to 1 in VHS.

b) The card supports the host supply voltage.

Table 4-18: Card Operation for CMD8 in SD Mode
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4314 mLEFERREMIIRREAR

ACMDA41 [ B ) CCS & X T -RIAREM: CCS=0 /& SDSC K, CCS=1 /& SDHC
SDXC .

Memory 15 i) iy {0 55: B4 (CMD17, CMD18), 54 (CMD24, CMD25 ) Ak
PEBRr 4 (CMD32, CMD33).

N /& SDSC, SDHC F1 SDXC [1]f] memory v i iy 2 I Th REVEA A «

o WA ZHL
SDHC #l1 SDXC fi ] Memory 1[4l fiy 2 24411 32-Bit 1F bbbk L. A% CMD16,
K[ € A 512 7.
LR
a) Z#{0001h, 7£ SDCS A1 /& 745 Huhik 0001h, 7E SDHC F1 SDXC /& 0001h £k
b) 2% 0200h, 7£ SDCS F & 745 Hiht 0200h, 7E SDHC F1 SDXC /& 0200h i

® AT R RIASXS S5 )
KR He bk ()48, SDHC Fil SDXC A 11384505 I RIS 5 Ui 1] Cof B Eil 50 . 1
) H A 3T Hu bt 7 g A

® WEIKE
SDHC Al SDXC fi#iJf] 512 745 [ & P K FE 4 Memory 110 #r4,  TIANVE CMD16 [HBK:JiF
AR ERNKE. KERKEALEN Memory Vi 4. CMD42 ( EBUMREIMHS) A
FXIE] Memory 7 [0 fy 2 H o Bdis /N % CMD16 s X, KRS Rk 512 A5
AEREE, WEHRKE#T 512 740K % & Block_Len_Error.

o H{R{4l
SDHC #il SDXC A5G35 4. %k CMD28,CMD29 F1 CMD30 7~ 4= ik fir A4l 1% .

44 BRI

SD RIS AT LA Host AT Change RBEAFTREME RS F ¥l gk LB Gl
Under-Run 5§ Over-Run 1), Host ftiFFAR I BR B0 OC I Bl g, 24 512 <715 Buffer (1)
RRBALR RS IK SR WRKE, T ORRE AR B L, ~VxEs—A4
512 Fi fafsik. $45, Host 1 H J3 41 512 F 5 H 78 & () A 3 Buffer. 71 Host #E#¢ 47 2 — 4> 512
A5, TR, GRS S . AEIXAN TR, RO E A AT IR

XA — SRR, Host M%7 &

SR AE T DAFEAT AT I [A) 5 BRI i KB AR A, S0E R i 8 AR XA RIAS 15
SR

6T ACMDA1 ZERRAh. 7EBKR 4 ACMDAL J&, Host NiZfi R 1) & 2), H
FF Ready.

1) ¥k 7E 100KHz~400KHz IS8 [ (134 22 (r st
2) Wk Host A5 (R0, 754270 50ms [A]B%H ACMDA41 £4¢# Busy 7 GEZ744E: 2% Lk

HL)
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100KHz-400KHz clocks
1) 2 R e

(ACMD 41 )
Polling less than 50ms interval
2) o -L,, < 50ms al-l < 50ms |
o st ™ <1 2nd ™ | 3rd
(ACMD41 ) [ I

® AR N, WA NAZIE TR AN R EK . fER)E SF RS, EKH
IFEPHT, Host ZESREAML 8 AN LS = 2258 iR E . R IR A RS Gk 55 1 — NG .
1) AN K fr4, Host fir A (45 WA J5 8 AN fh
2) AMNIIGA, RN AR S 8 AN
3 =SS, e B A A S 8 AN
4) —ANENLS, CRCIRAEJG 8 AN 4k

® Host T LLSCH—A ‘Busy’ RMIEMEE. REF5Egmts, MAF Host B8, #R1f, Host
MAZRAE R BhiT4h R 2o ki Busy 55 . WA AN, F (BRAREE Ak a4 CMD7 W
TB) ¥ IK S Dat 155 2k APEH A K HL P

45 PEHILRFS (CRC)

CRC H T-f&¥" SD w4, WS AR LS, Piil SD Sk Fiffefitiii. /£ CMD {554 L,
AR A BB CRC, AN AfiIA . X T-HdE s, AR —4 CRC. CRC A4
A T A

® CRC7

CRC7 H T-45 A a2 AR T R3 KA FTA WY, 45 CSD Al CID #7f¢#4%. CRC7 /&
—ANTBit fH, WA

" Generator polynomial: G(x) =X’ +x* + 1.
M(x) = (first bit) * X" + (second bit) * X" +...+ (last bit) * X
CRCI6...0] = Remainder [(M(x) * xT)fG(x)]

B Bit AHN AR (A4, MY, CID 33 CSD) Mfk /il Bit. 2 1ixU[¥) Degree n &
CRC 1447 Bit ¥, Wk—. FTdrd, {447 Bit & 40, WiV iE 39, CSD 4& 120 1 CID & 119.
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data out
I A N = =

Figure 4-20: CRC7 Generator/Checker

® CRC7 /nffl
fir A/ N CRC B I T o
CMDO (Argument=0) --> 01 000000 00000000000000000000000000000000 "1001010" 1
CMD17 (Argument=0) --> 01 010001 00000000000000000000000000000000 "0101010" 1
Response of CMD17 --> 00 010001 00000000000000000000100100000000 "0110011" 1
® CRC16
—iR Dat {75 52l H, CRC16 HI T-HuEHmixlfA A4’y . CRC KEAZE—/> 16-Bit
fEH, THEWE:
Generator polynomial G(x) = x'® +x'¢ +x” +1
M(x) = (first bit) * x" + (second bit)* X"+ (last bit) * X"
CRC[15...0] = Remainder [(M(x) * x'*)G(x)]
H—> Bit XTI — AN Bit. £ 10X Degree n R ERHLE Bit £, KR — (1
i, WTHCEEh 512 75, n=4095). A5 Z I G(x) 2 Mtk CCITT 25l AU M
/NEEERS d=4, T A 2048 1 (n<=16383) [ ALK TE
FHIF] CRC16 5 UM 1 I T+ L e At U A 5 2 2
TE5E M, BEAME 541 CRCL6 J2 43 T 58 i

data out

Figure 4-21: CRC16 Generator/Checker

® CRC16 7=/
OXFF 11512477 --> CRC16 = Ox7FA1
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46 EEREAM

46.1 CRC fdEs:am4

B (4t CRC Bit SRRy . iR Gk CRC KR, RASEWIN, S AEHAT.
RASHBRHARE, REFF A4 Com_Crc_Error A7 E A7

FAAW, WA AEE R A2, RNIZAMRRE, ANEWN, i BRIk
RAERAL . BATHERIPIRES D SOR RS ET OLE 4-1 FIE 4-13),

% 4-31 AWHE T A oe s S AR

X AT JUMAR R AR L A 4

o WAETAY, HEAY IR (i, NSRS ad)

® CURPIREMA ARV (B, FEALHRAST CMD2)

® WA EAE (i, CMD5)
462 1%, 5, BERENFKHF

FAZAE A LI T R SE A4, BCE G, R AMERE R . W Host 724552
¥y TimeOut IN 8] Py BAT SRAFATATI R, N AZ WA RRGEA R, NEARE (B, Sk, Ni
I L Cycle, %5).
4621 i

X T SDSC K, B A I 4t K A I TR 8 /& 100 £ (SRR ) CRTHIZS 1D, 80 2
100ms CREFEPN 7 AR AT Do B2 1) I [8) 5 SO PRSI AT, X PRSI EIAE CSD %7 {74 Taac Al
NSAC 845t (WLEEHY 5.3). AEHERERME, XK SHE XMy 2 45 N BB BT R 07 1)
ORI GER o 76 2 YOI, X 28R 2800w O B B gl A0 21 — BB JF i A7 2 (] 1 318 e

X} T SDHC H1 SDXC, Taac Fl NSAC S %2 [t & fH . Host Mi% A8 H 100ms # i (fesh) 455
Pk, ZHEli A Taac 1 NSAC.

4622 §

XFF SDSC &, SGHRAEHN &k & AERA] IS T ) B AL 100 7% 6 SR g FEd A s o) CR
g5 1), B3t 250ms GEPEM# HEARIID. CSD ZA7#% 1) R2W_Factor 38 FH T 11 5 J0 70 He g R i)
B], A TA) &5 -2 Uy o) I [A) e TIX AN F-. NV H T S s (B0, Set (Clr) _Write_Protect,
Program_CSD F1Ht 54 ). SDHC Fil SDXC K[ R2W_Factor 2 [ & {H -

¥ SDHC &, B M5 EAE 15K Busy ]2 X4 250ms.

XFF SDXC -, fE S #AEAELL 250ms I, RN Z4ERF Busy fro, 415K~ A T HEH 250ms Busy
PP BERAE, BN, AR ZICEEME, RalReiE R Busy /1A 500ms.

) QRERMZIE, S EMEN RS Busy Kik 500ms

b) MZHEEAEY CMD12 {511, CMD12 ¥ Busy £:3A 500ms

¢) MZUEEAEY CMD23 11k, e Ja HdiE L) Busy Kk 500ms

d) BT Fiigs, 2Y5E 2 Ak Busy f/n KIk 250ms. XA AL, Y RPUTES PR

5 (2XB12 ANFEAT), EESE T YRS, HHYUE T Busy FRuR rlik 500ms.

ANE LR E X, —N 1 CMD20 JE X R R SRV i R4 Busy 1Kk 250ms, H 315 &K
g
EZ Y EEAE, X I AWK busy.

1 HIBRE Busy (KA CMD12) f KJe 250ms

2) CMDI12 J51'E Busy fix K& 250ms (SDXC J& 500ms)

WHRAE—AZ S H4E Busy #li], CMD12 3k T, Host [ V188 Vi & A7, M CMD12
f16) Wi J3; T 280 250ms  (SDXC J2& 500ms) 3 i 49 .
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VAR =¢

Host B T4 F Fl R2W_Factor Z 4T A I A1, NiZ%h 5 VR A ] s R I

PRZIHERE, RIERARIR T 250ms fix k Busy A1 BE, Host S 500ms (K o

BEAR R SCRFHDR ARG, AT 2 S48 AE T LIS IR/ Busy JAIHKIE 250ms. — AN HLIc i)
Busy J& HH R H 38 R AR R

4623 #E

R ARAE SD RS TS RFBE BRI TH S48, Host MZ A8 e 25y SR I (%15 4.10.2).
WERRASCRFIZ LS, SRR I n] DU B SE IR A 5T
AR BR A A (I TR AT DL B R 1) S B SR LA 250ms RAN S

4.7 W&

471 4R

MRAEA T A Dat A EHE A, X e T 4 Far Aok dEd SD

® ik (bo), BeAMIN—HAHFTE R CMD {5 5 7E Host A iERAE—i. WH CMD
BRI, LA T B2 ) i 4

® iFmIN) a4 (ber)
A R R e S ——RESR SD RANE OD M8k, X Fh KAy &M% EH T /H CMD 55
Tty &R0 T HBESZ R B iy 4>

® Fht (XA M4 (ac)

BB AEAE Dat AL
o ik (RN D EdEfLimar4 (adte)
/e Dat A&
JITA 1) i 2 R B 482 38 SD R 1K) CMD 15 5 Zefb i fin &AL U2 M am 2 gn i 1¥) Bit 31K
7t Bit IF4f .
472 X
P i A [ 7€ 48Bit S I, 7 EAL N 7] 1.92us@25MHz A1 0.96us@50MHz.
Bit position 47 46 [45:40] [39:8] [7:1] 0
Width (bits) 1 1 6 32 7 1
Value (1) ' X X X 1
Description | Start bit [Transmission biff Command index Argument CRC7 End bit

Table 4-19: Command Format

— A BRI TR CECh 0, BB T ntE4 7 10 ¥ Bit (Host=1). FIfi 6Bit /&
WARG, EAMEPMRA A w5 (£ 0 3] 63), —@m A HE—NS4 (filr, Ho
Hb), Bh 32Bit gwfd. LEERFH X EHERXANBEERR TGS, AL mAH—A CRC Ry

(W.#5 4.5, CRCT & S0 B Sid 7 — MR 20l CE2h D Pra w2 S
BIER 4-21 ~F 4-30.
473 w3

SD R4 R ILAN R (WL, 3R 4-200,

TR FF— A R kg

# 4-20 YERM CCC WE .. — /MWW T#r4*5 1 CCC Bit & i 1. CCC —/Mu i il ay
AR AR BB K L R T RE IR AT e 7 B3 R — S8 mT e Ay 4 . il 41, Combo R V1% 32 FF CMD5.
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Class 0, 2, 4, 518 &y, MNiZghA M KkZ¥r. X} SDHC f1 SDXC |, Class 7 f T

CMDA40 #h il i) . ARSI Z AT . SCfF R

LA A4S Host 2R U7 1) R AR L

PAPN
iR

B (CCO) B 4itidr SCD #AE T,

card Co{n{:'lrcng?d Class ﬂ - @ - @ @ - 7 - - 4
- write appli-
Supported -:Iass_ ) basic reser |block |reser blqck erase (pro- |(lock 'I:;: 18] switch reser
commands |description ved ([read |ved |write tec- card spe- mode ved
tion cific
CMDO Mandatory +
CMDZ Mandatory +
CMD3 Mandatory +
CMD4 Mandatory +
CMD5 Optional +
CMDE? Mandatory +
CMD7Y Mandatory +
cmpa® Mandatory | +
CMD9 Mandatory +
CMD10 Mandatory +
CMD11°  |Optional +
CMD12 Mandatory +
CMD13 Mandatory +
CMD15 Mandatory +
CMD16 Mandatory + +
CMD17 Mandatory
CMD18 Mandatory
CMD19"  |Optional
CMD20°  |Optional +
CMD23"  |Optional +
CMD24"  |Mandatory +
CMD25"  |Mandatory +
CMD27'  |Mandatory +
CMD28 Optional
CMD29 Optional
CMD30 Optional +
CMD32"  |Mandatory
CMD33’ Mandatory
CMD34-37- |Optional +
CMD38"  [Mandatory +
CMD40 Optional +
CMD42*  |(Note 4) +
CMD50°  |Optional +
CMD&2 Optional +
CMD53 Optional +
CMD55 Mandatory +
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Card E"{’E"‘:‘g;“’ Class | o | 4 | 2 | 3| 4|5 |6 |78 ]98] 10 |mn

write appli-

Supported |class basic |"€Se" |Plock |reser |block | erase |pro- |lock F:rtl VO | cwitch eS8

commands |description ved (read |ved |write tg[:- card spe- mode ved
tion cific

CMD&& Mandatory +

CMD57-  |Optional +

ACMDE Mandatory +

ACMD13 Mandatory +

ACMD22" [Mandatory +

ACMD23"  [Mandatory +

ACMD41 Mandatory +

ACMD42 Mandatory +

ACMD51 Mandatory +

Mate (1): The commands related write and erase are mandatory only for the Writable types of Cards.

MNote (2 This command was defined in version 1.10

MNote (31 This command is newly defined in version 2.00

Maote (4 This command is optional in Version 1.01 and 1.10 and mandatory from Version 2.00
Maote (51 Mandatory for UHS-1 supported Card

Mote (6): SDSC is not supported. Optional for SOHC and Mandatory for SDXC.

MNote (7): SDSC is not supported. Mandatory for UHS104 card.

Table 4-20: Card Command Classes (CCCs) in SD Mode

474 VA4
T RIFE R T TG 1 SD K14 . R1-R3, R6 87 [y 2 X AEE5 4.9, CID, CSD
I DSR 547 SR AE 525 5. RN ZZMESHh (1A TS Bit M Bit,

CMD

INDEX type argument resp abbreviation command description
CMDO |be [31:0] stuff bits |- GO_IDLE_STATE Reser all cards to idle state

CMD1 reserved

CMD2 ber [31:0] stuff bits  |R2 ALL_SEND_CID Asks any card to send the CID num-

bers on the CMD line (any card that is
connected to the host will respond)

CMD3 ber [31:0] stuff bits | R6 SEND_RELATIVE Ask the card to publish a new relative
ADDR address (RCA)

CMD4  |bc [31:16] DSR - SET_DSR Programs the DSR of all cards
[15:0] stuff bits

CMD5  |reserved for /O cards (refer to the "SDIO Card Specification™)
CMD7 ac [31:16] RCA R1b SELECT/DESELECT _ |Command toggles a card between the

[15:0] stuff bits | {only |CARD stand-by and transfer states or
from between the programming and dis-
the connect states. In both cases, the card
selecte is selected by its own relative address
d card) and gets deselected by any other

address; address 0 deselects all. In the

case that the RCA equals 0, then the

host may do one of the following:

- Use other RCA number to perform
card de-selection.

- Re-send CMD3 to change its RCA
number to other than 0 and then use
CMD7 with RCA=0 for card de-
selection.
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CMD8  |[ber [31:12]reserved |RT SEND_IF_COND Sends SD Memory Card interface
bits condition, which includes host supply
[11:8]supply voltage information and asks the card
voltage(VHS) whether card supports voltage.
[7:0]check Reserved bits shall be set to '0'.
pattern
CMD9 ac [31:16] RCA R2 SEND_CSD Addressed card sends its card-specific
[15:0] stuff bits data (CSD) on the CMD line.
CMD10 |ac [31:16] RCA R2 SEND_CID Addressed card sends its card identi-
[15:0] stuff bits fication (CID) on CMD the line.
CMD11 |ac [31:0] reserved |R1 VOLTAGE_SWITCH | Switch to 1.8V bus signaling level.
bits (all 0)
CMD12 |ac [31:0] stuff bits R1b STOP_ Forces the card to stop transmission
TRANSMISSION
CMD13 |ac [31:16] RCA R1 SEND_STATUS Addressed card sends its status
[15:0] stuff bits register.
CMD14 |reserved
CNMD L A
INDEX type argument resp abbreviation command description
CMD15 |ac [31:16] RCA - GO_INACTIVE_ Sends an addressed card into the
[15:0] reserved STATE Inactive State. This command is used
hits when the host explicitly wants to
deactivate a card. Reserved bits shall
be set to '0".
Table 4-21: Basic Commands (class 0)
CMD i e
INDEX type argument resp abbreviation command description
CMD16 |ac [31:0] block R1 SET _BLOCKLEN In the case of a Standard Capacity SD
length Memory Card, this command sets the
block Iength (in bytes) for all following
block commands (read, write, lock).
Default block length is fixed to 512
Bytes. Set length is valid for memory
access commands only if partial block
read operation are allowed in CSD.
In the case of a High Capacity SD
Memory Card, block length set by
CMD16 command does not affect the
memory read and write commands.
Always 512 Bytes fixed block length is
used. This command is effective for
LOCK_UNLOCK command.
In both cases, if block length i1s set
larger than 512Bytes, the card sets the
BLOCK_LEN_ERROR bit.
In DDR50 mode, data is sampled on
both edges of the clock. Therefore,
block length shall always be even.
CMD17 |adic |[31:0] data R1 READ SINGLE_ In the case of a Standard Capacity SD
address® BLOCK Memary Card, this command, this
command reads a block of the size
selected by the SET_BLOCKLEN
command. '
In the case of a High Capacity Card,
block length is fixed 512 Bytes
regardless of the SET_BLOCKLEN
command.
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CMD18 |adic |[31:0] data R1 READ _MULTIPLE_ Continuously ftransfers data blocks
address’ BLOCK from card to host until interrupted by a
STOP_TRANSMISSION command.
Block length is specified the same as
READ _SINGLE_BLOCK command.
CMD19 |adtc [[31:0] reserved |R1 SEND _TUNING_ 64 bytes tuning pattern is sent for
bits (all 0) PATTERN SDR50 and SDR104.
CMD20 |ac [31:28]Speed R1b SPEED CLASS_CON | Speed Class control command.
Class Contral TROL Refer to Section 4 13.2 8
[27-0]Reserved
{all-0)
CMD L _—
INDEX type argument resp abbreviation command description
CMD21 |reserved
CMD22
CMD23 |ac [31:0] Block R1 SET_BLOCK_COUNT | Specify block count for CMD18 and
Count CMD25.

1) The data transferred shall not cross a physical block boundary unless READ _BLK_MISALIGN is set in the CSD.
2) Data address is in byte units in a Standard Capacity SD Memory Card and in block (512 Byte) units in a High Capacity
SD Memory Card.

Table 4-22: Block-Oriented Read Commands (class 2)

CMD type argument resp abbreviation command description
INDEX
CMD16 |ac [31:0] block R1 SET_BLOCKLEN See description in Table 4-22
length
CMD20 |ac [[31:28]Speed R1b SPEED_CLASS_CON | Speed Class control command.
Class Control TROL Refer to Section 4.13.2 8
[27:0]Reserved
(all-0)
CMD23 |ac [[31:0] Block R1 SET_BLOCK_COUNT |Specify block count for CMD18 and
Count CMD25.
CMD24 |adic |[31:0] data R1 WRITE_BLOCK In the case of a Standard Capacity SD
address” Memory Card, this command writes a
block of the size selected by the
1
SET_BLOCKLEN command.
In the case of a High Capacity Card,
block length is fixed 512 Bytes
regardless of the SET_BLOCKLEN
command.
CMD25 |adtc |[31:0] data R1 WRITE_MULTIPLE_B |Continuously writes blocks of data until
address” LOCK a STOP_TRANSMISSION follows.
Block length is specified the same as
WRITE_BLOCK command.
CMD26 |Reserved For Manufacturer
CMD27 |adic |[31:0] stuff bits R1 PROGRAM_CSD Programming of the programmable bits

of the CSD.

1) The data transferred shall not cross a physical block boundary unless WRITE_BLK_MISALIGN is set in the CSD. In
the case that write partial blocks is not supported, then the block length=default block length {given in CSD).

2) Data address is in byte units in a Standard Capacity SD Memory Card and in block (512 Byte) units in a High Capacity
SD Memory Card.

Table 4-23: Block-Oriented Write Commands (class 4)
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CMD
INDEX | "YP®

CMD28 |ac [31.0] data R1b SET_WRITE_PROT |If the card has write protection fea-
address” tures, this command sets the write
protection bit of the addressed group.
The properties of write protection are
coded in the card specific data
(WP_GRP_SIZE).

A High Capacity SD Memory Card
does not support this command.

CMD29 |ac [31:0] data R1b CLR_WRITE_PROT [If the card provides write protection
address” features, this command clears the
write protection bit of the addressed
group.

A High Capacity SD Memory Card
does not support this command.

CMD30 |adtc |[31.0]write R1 SEND_WRITE_ If the card provides write protection
protect Qata PROT features, this command asks the card
address” to send the status of the write
protection bits."

A High Capacity SD Memory Card
does not support this command.

argument resp abbreviation command description

|CMD31 |reserved

1) 32 write protection bits (representing 32 write protect groups starting at the specified address) followed by 16 CRC bits
are transferred in a payload format via the data line. The last (least significant) bit of the protection bits corresponds to
the first addressed group. If the addresses of the last groups are outside the valid range, then the corresponding write
protection bits shall be set to 0.

2) Data address is in byte units in a Standard Capacity SD Memory Card.

Table 4-24: Block Oriented Write Protection Commands (class 6)

. type argument resp abbreviation command description
INDEX
CMD32 |ac [31:0] data R1 ERASE WR_BLK_ Sets the address of the first write
address’ START block to be erased.
CMD33 |ac [31:0] data R1 ERASE WR_BLK_END | Sets the address of the last write
address’ block of the continuous range to be
erased.
CMD38 |ac [31:0] stuff bits |R1b ERASE Erases all previously selected write
blocks.
|CMD39 |reserved
|CMD41 |reserved

1) Data address is in byte units in a Standard Capacity SD Memory Card and in block (512 Byte) units in a High Capacity
SD Memory Card.

2) CMD40 is moved to Table 4-26 (Class 7).
Table 4-25: Erase Commands (class 5)

Iﬁéﬂgx type | argument |resp abbreviation command description
CMD16 ac |[31:0] block R1 SET_BLOCKLEN See description in Table 4-22
length
CMD40 adtc |Reserved for Security Specification
CMD42 adtc |[31:0] R1 LOCK_UNLOCK Used to set/reset the password or
Reserved bits lock/unlock the card. The size of the data
(Set all 0) block is set by the SET_BLOCK_LEN
command.
Reserved bits in the argument and in Lock
Card Data Structure shall be set to 0.
CMD43-49
CMD351 reserved

Table 4-26: Lock Card (class 7)
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CMD
INDEX

type | argument

resp

abbreviation

command description

CMD55

ac [[31:16] RCA
[15:0] stuff bits

R1

APP_CMD

Indicates to the card that the next
command is an application specific
command rather than a standard
command

CMD56

|CMD58-59
| CMD60-63

adtc |[31:1] stuff bits.
[0]: RDAWR

reserved

R1

reserved for manufacturer

GEN_CMD

Used either to transfer a data block to
the card or to get a data block from the
card for general purpose/application
specific commands. In the case of a
Standard Capacity SD Memory Cards,
the size of the data block shall be set by
the SET_BLOCK_LEN command. In the
case of a High Capacity SD Memory
Cards, the size of the data block is fixed
to 512 byte. The host sets RD/WR=1 for
reading data from the card and sets to 0
for writing data to the card.

Table 4-27: Application-Specific Commands (class 8)
U2k Class 8 ft¥F (SD R, PFraMNHarS (FE3R 4-27 43 B3R,

INCIIZTIIE:]X type | argument | resp abbreviation command description
CMD52-54 | Commands for SDIO (refer to the "SDIO Card Specification”)

E1Rs

Table 4-28: 1/O Mode Commands (class 9)

PR R AR B i 2 %A —A> 48Bit KCEERIZ A% 7, AR (A SR IZ HLAT Wi B o
NERHIR T T SD R SCRH R B RO ] 4 BTN T i M 1% H] App_CMD i 4 (CMD55)
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ACMD

[28]XPC
[27:25]reserved bits
[24]S18R

[23:0] Voo Voltage
Window(DCR[23:0])

accessed card to send its operating
condition register (OCR) content in the
response on the CMD line. HCS is
effective when card receives
SEND_IF_COND command.

Sends request to switch to 1.8V
signaling (S18R).

Reserved bit shall be setto '0'. CCS
bit is assigned to OCR[30].

XPC controls the maximum current in
the default speed mode of SDXC
card. XPC=0 means 100mA (max.)
but speed class is not supported.
XPC=1 means 150mA (max.) and
speed class is supported.

INDEX type argument resp abbreviation command description

ACMD1-5 Reserved

ACMDB ac [31:2] stuff bits R1 SET _BUS_WIDTH Defines the data bus width ('"00'=1bit or
[1:0]bus width "10'=4 bits bus) to be used for data

transfer. The allowed data bus widths
ar}e given in SCR reqgister.

ACMDT7-12 |Reserved

ACMD13 adtc |[31:0] stuff bits R1 SD_STATUS Send the SD Status. The status fields

are given in Table 4-40.

ACMD14-16 [Reserved for Security Specification

ACMD7 Reserved

ACMD18 Reserved for SD security applications1

ACMD19-21 |Reserved

ACMD22 adtc |[31:0] stuff bits R1 SEND_NUM_WR_ Send the number of the written (with-

BLOCKS out errors) write blocks. Responds with
32bit+CRC data block.
If WRITE_BL_PARTIAL='0", the unit of
ACMD22 is always 512 byte.
If WRITE_BL_PARTIAL="1", the unit of
ACMD22 is a block length which was
used when the write command was
executed.

ACMDZ23 ac [31:23] stuff bits R1 SET_WR_BLK_ Set the number of write blocks to be
[22:0]Number of ERASE_COUNT pre-erased before writing (to be used
blocks for faster Multiple Block WR com-_

mand). "1"=default (one wr block)h.

ACMD24 Reserved

ACMD25 Reserved for SD security a[:)[:)licationsl

1

ACMD26 Reserved for SD security applications

ACMDZ7-28 [Reserved for Security Specification

ACMDZ29 Reserved

ACMD30-35 [Reserved for Security Specification

ACMD36-37 |Reserved

1
ACMD38 Reserved for SD security applications
| ACMD39-40 |Reserved
#q%hé?( type argument resp abbreviation command description

ACMD41 bcr | [31]reserved bit R3 |SD_SEND_OP_CON |Sends host capacity support
[20]JHCS(OCR[30]) D information (HCS) and asks the
[29]reserved for eSD

1

#
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ACMD42 ac [31:1] stuff bits R1 SET CLR_CARD_ Connect[1]/Disconnect[0] the 50 KOhm

[O]set_cd DETECT pull-up resistor on CD/DAT3 (pin 1) of
the card.
ACMD43 - - - - Reserved for SD security applicationS']
ACMDA49
ACMDS1 adtc |[31:0] stuff bits R1 SEND_SCR Reads the SD Configuration Register

(SCR).

ACMD52-54 |Reserved for Security Specification

ACMDS55 Not exist Equivalent to CMD55.
Refer to Section 4.3.9.1.

ACMD56-59 | Reserved for Security Specification

1) Refer to the "Part3 Security Specification” for a detailed explanation about the SD Security Features
2) Command STOP_TRAN (CMD12}) shall be used to stop the transmission in Write Multiple Block whether or not the pre-
erase (ACMD23) feature is used.

Table 4-29: Application Specific Commands used/reserved by SD Memory Card
7 4-30 7£ Version 1.10 H3#%jn

IIEEJHIIE:]X type argument resp | abbreviation dc:e;?:‘?;c?odn
CMD6 |adtc |[31] Mode R1 SWITCH_FUNC |Checks switch-
0:Check function able function
1:Switch function (mode 0) and
[30:24] reserved (All'0") switch card func-
[23:20] reserved for function group 6 (Oh or Fh) flon (mode 1).
[19:16] reserved for function group 5 (Oh or Fh) See Chapter
[15:12] function group 4 for current limit 4.3.10.
[11:8] funciton group 3 for drive strength
[7:4] function group 2 for command system
[3:0] function group 1 for access mode

CMD34 | Reserved for each command system set by switch function command (CMDE).
cmD35 | Detailed definition is referred to each command system specification.

CMD36

| cmp
INDEX

CMD37
CMD50
CMD57

command

abbreviation .
description

type argument resp

Table 4-30: Switch Function Commands (class 10)

48 RREFEHER

R 4-31 € SCT BT AR a2 ORGSR PIRAES A A BT TR IR —MIRE
=7 FORBEA RPN AL L. TS, AR S RATIR T 2403 (CCC).
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current state_

idle |ready |ident| stby | tran | data | rev | prg | dis ina
"Operation Complete” = = = = = fran - tran | stby -
class 0
CMDO idle idle | idle | idle | idle | idle | idle | idle | idle =
CMD2 = ident = = - . - _ - _
CMD3 - - stby | stby - . - - - -
CMD4 - - - | sthy | - - - - - -
CMDTY, card is = = = tran | - . - _ prg -
addressed
CMD7, card is not = = = stby | stby | stby = dis = =
addressed
CMD8 idle = 2 - - - . _ i} _
CMD9 - - - | sthy - . - - - -
CMD10 = = 4 sthy - - - - - ,
CMDM - ready | - - - - - - . B
CMD12 = = L = 5 tran | prg = = -
CMD13 = = = stby | tran | data | rcv pry dis =
CMD15 = = = ina ina ina ina ina ina =
class 2
CMD16 - = = = tran = . - - i}
CMD17 2 E = = data = - - - }
CMD18 = = = = data = - - - }
CMD19 = = = = data = - - i, )
CMD20 s = - - prg - - - - -
CMD23 = = = = tran = - - - ,
class 4
CMD16 see class 2
CMD20 = = - - prg - - - - -
CMD23 = = = = tran = - - - ,
CMD24 = = = = rcv 2 - - - .
CMD25 = = = = rcy = - - - ,
CMD27 = = = = rcv = - - - i}
class 6
CMD28 = = - - prg - - - - -
CMDZ29 = = - - prg - - - - -
CMD30 = = = = data = - - - }
class 5
CMD32 - |- - - Jtran | - ] _ _ -
% 63 1 JL 130 it




current state_

idle |ready |ident| stby | tran | data | rcv | prg | dis | ina

CMD33 - - - - tran = = . = :
CMD38 - - - - prg - - _ - i

class 7
CMD40 = = = = data = = 1 - =
CMD42 - - - - rcv = = . = -

class 8
CMD55 idle = = stby | tran | data | rcv prg dis =
CMD56: RDIWR =0 = = = = rcv - - B, _ -
CMD56; RD/WR =1 = = = = data = - - - -
ACMDB = = = = tran - - - - -
ACMD13 = = = = data = = = = =
ACMD22 = = = = data = - - - -
ACMDZ23 = = = = fran - - - - -

ACMD18,25 26 38, Refer to the "Part3 Security Specification” for information about the 5D
4344 45 46 47 48 49 | Security Features

ACMD41, OCR check |ready - = _ _ - - - - -
is OK and card is not
busy

ACMD41, OCR check | idle 2 . = - - - i, - -
is OK and card I1s

busy”
ACMD41, OCR check | ina = = = = = = = = =
fails
ACMD41, query mode | idle e 4 = = = = = = =
ACMD42 . = = = tran = = = = =
ACMDS1 = = = = data = = = = =
class 9
CMDS52-CMD54 refer to the "SDIO Card Specification”
class 10°
T [ el - - -] -
CMD34-37 50,57 refer to each command system specification
class 11
CMD41,
CMD43...CMD48, reserved
CMD58-CMD59
| CMD60...CMD83 | reserved for manufacturer

Mote (1) Class 10 commands were defined in version 1.10

MNote (2): Card returns busy in case of following.

- Card executes internal initialization process

- Card is a High Capacity SD Memory Card and host does not support High Capacity.

Table 4-31: Card State Transition Table
b, SD RNy & 7E Class 8 H145 1 .

49 TR
T [0 872 3ot CMID i S 305 o A 2 TP T P2 4 24 70 (1) Bt £ 10 72 Bt
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Gl 7 S T g 3 2R A

e W2 TFaG T —AN AL (R 00, BRBEF THRs 64007 1 1) Bit (R=0). F&Rf X7 %
INE AR . R TR RS (MR, E7E: R3IM CRC AHA 1) Ak, A i m [ #
H CRC {4 (WLEEY 4.5 55T CRCT & X))o RF— N gaid - &5 WA KR4 R Caoh .

SD A7 5 NI Y. . SDIO K3 He 7 A4 0 R4 AT RS [ 24 (32 #4894 6T SDIO
fiT% CMD5 Fil CMD52). KT~ SDIO (¥4 Fll 3. 2% SDIO KRk TR HCEARAE B o e B X
E SR
491 R1 (E¥MMNAHEL)

St g2 48Bit. Bit45:40 Fon BN [ ar AR5, WA HIgm s S E AR (76 0 2 63
ZD. REPRAEN 32Bit i, HE, W LA ) -REmEdE, Baretigdittiie, Data
S5 FATREHIIL Busy 155 (527410 Dat0). Host iV Check ¥ HiL4ift) Busy. R HPRAH
RAEF Y 4.10,

Bit position 47 46 [45:40] [39:8] [7:1] 0
Width (bits) 1 1 6 32 7 1
Value o 0 X X X '
Description | start bit transgiiitssion command index card status CRC7Y end bit
Table 4-32: Response R1
49.2 R1lb

Rib #H[A T R1, #—ANAlik Busy {5 SESRL 1. T T2 ZARE, Kk
FEEZ X My 4 S5 AR B Busy.. Host V1% Check i M [1) Busy. 2% 575 0 SRECPEA R AN 718
493 R2 (CID, CSD &8

it K 2 136Bit. CID /745 N 245 A fir 4 CMD2 Fll CMD10 (I3 &% . CSD Z5 47 a1
WA K CMD9 [ k1% . HA7 CID FI CSD I[127-1]Bit f& 41, X/~ 35 4745 I PR B Bit[0]H
IS 5 A AR

Bit position 135 134 [133:128] [127:1] 0
Width (bits) 1 1 §] 127
Value o o “11111° X Nl
I . transmission CID or CSD register incl. .
Description | start bit bit reserved internal CRC7 end bit
Table 4-33: Response R2
494 R3 (OCR #f8%)
ZwhdIC B2 48Bit. OCR AF A7 1) A A4 ACMDAL F iR A% o
Bit position 47 46 [45:40] [39:8] [7:1 0
Width (bits) 1 1 §] 32 T 1
Value o 0 "1 X 11111 "1'
Description | start bit transr;'ilitssion reserved OCR register reserved end bit

Table 4-34: Response R3
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495 R6 (&1 RCA W)
i K A 48Bit. Bitd5:40 RN EMIN [y 2R 5 |——(EMF G, Hou 0000117 (Z5E44K
AL Bits, F£I/R=CMD3)., S%ik/¥) 5 16MSB H T &4 RCA % .

. " . [39:8] .
Bit position 47 46 [45:40] Argument field [7:1] 0
|Width (bits) 1 1 6 16 16 7 1
| value 0 o) X X X X K
Description | start bit | transmission | command | New [15:0] card CRCY | end bit
bit index published status bits:
('000011") [RCA[31:16] |23,22,19,12:0
of the card (see Table 4-38)

Table 4-35: Response R6
496 R7 (REO£MH
ZwhdIC B2 48Bit. ik CMDB8 H N A K RS HF A AR B e Bit19-16 H T3 RICHFI
HYaH . B2 i i KRR M) R7 WA o AR, R 3R 0] i 4 2 H) H s Y8 LR Check 7%

Bit position | 47 46 [45:40] [39:20] | [19:16] [15:8] [7:-1] 0

Width (bits) 1 1 6 20 4 8 7 1

Value o 0 '001000" | '00000NK' X X X "
. Echo-back

. Start | Transmission | Command | Reserved| ‘Voltage End

Description | “; bit index bits | accepted Ogacr't‘jék CRCT it

Table 4-36: Response R7

R A4-37 7R RT MR G2 A —A Bit B,

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

Table 4-37: Voltage Accepted in RY

4.10 SD REIHANRERE)

WF, SD kL FRFHARSIR:

- CRRE T AT A IR AR S, R e N

- ‘SDURA: FHF3FF SD RIRFRRRF R R [ N F PERFAE, 512 AN Bit I9 ARSI, (%
T R ARETAAED
4101 BRFE

M A% 2 RLA03E T — N4 RS 32Bit 4. 3X AN T 1) Host A& R RS R CiT LU
FETEAHARE T . WARBARNAR, RE—HEX TR MR EL.

X 4-38 & L TARSAIFIL) Entryo AN ER AL B AL 0o PSRRI 22 45 38 46 5
T

® Type

-E: Error Bit
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-S: Status Bit

R 25 S o i 2 Wi IV PRS0 A B B
X AERTA AT RN B . Host B A R Wi N R iy & BUERIR &
® HIRAA
Ac BRI AR
-B: RRAMHKTHI S, MR HIERE (AN IER)D
-C: B
Clear
Bits Identifier Type Value Description Condit
ion
31 OUT_OF_RANGE ERX |'0'=noeror The command's argument was out|C
"'= error of the allowed range for this card.
30 ADDRESS_ERROR ERX |'0'=noeror A misaligned address which did not|C
"I'= error match the block length was used in
the command.
29 BLOCK LEN ERROR |ER X |'0'=noerror The transferred block length is not|C
"'= error allowed for this card, or the number
of transferred bytes does not maich
the block length.
28 ERASE_SEQ_ERROR |ER '0'=no error An error in the sequence oferase  |C
"I'= error commands occurred.
27 ERASE_PARAM ERX |'0'=noerror An invalid selection of write-blocks | C
"I'= error for erase occurred.
26 WP_VIOLATION ERX ['0'= not protected | Set when the host attempts to write |C
"I'= protected to a protected block or to the
temporary or permanent write
protected card.
25 CARD_IS_LOCKED SX 0 = card [When set, signals that the card is ~ |A
unlocked locked by the host
"1" = card locked
24 LOCK_UNLOCK_FAILE |[ER X |'0"=no error Set when a sequence or password |C
D "' = error error has been detected in
lock/unlock card command.
23 COM_CRC _ERROR ER '0"= no error The CRC check of the pravious B
"I'= error command failed.
22 ILLEGAL COMMAND |ER '0"= no error Command not legal for the card|B
"I'= error state
21 CARD_ECC_FAILED ER X |'0'=success Card internal ECC was applied but |C
"I'= failure failed to correct the data.
20 CC_ERROR ERX |'0'=noermor Internal card controller error C
"I'= error
19 ERROR ERX |'0'=noerror A general or an unknown error C
"'= error occurred during the operation.
‘ 18 | reserved

| reserved for DEFERRED_RESFPONSE (Refer to eSD Addendum)

=
Pz

#

=
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‘resewed for application specific commands

Clear
Bits Identifier Type Value Description Condit
ion
16 CSD_OVERWRITE ERX |'0'=noerror Can be either one of the following |C
"I'= error errars:
- The read only section of the CSD
does not match the card content.
- An attempt to reverse the copy
(set as original) or permanent WP
(unprotected) bits was made.
15 WP_ERASE_SKIP ERX |'0'= not protected|"Set when only partial address C
"1'= protected space was erased due to existing
write protected blocks or the
temporary or permanent write
protected card was erased.
14 CARD_ECC_DISABLE |SX '0'= enabled The command has been executed |A
D "1'= disabled without using the internal ECC.
13 ERASE_RESET SR '0'= cleared An erase sequence was cleared C
"1'= set before executing because an out of
erase sequence command was
received
129 |CURRENT_STATE SX 0=idle The state of the card when receiv- |B
1 =ready ing the command. If the command
2 = ident execution causes a state change, it
3 = sthy will be visible to the host in the
4 =tran response to the next command.
5 = data The four bits are interpreted as a
6 =rcv binary coded number between 0
7=prg and 15.
8 =dis
9-14 = reserved
15 = reserved for
I/O mode
8 READY_FOR_DATA SX '0'= not ready Corresponds to buffer empty A
"1'= ready signaling on the bus
76
APP_CMD SR 0" = Disabled The card will expect ACMD, oran |C
"' = Enabled indication that the command has
been interpreted as ACMD
4 reserved for SD YO Card
3 AKE_SEQ ERROR ER '0" = no error Error in the sequence of the C
(SD Memory Card app. "' = error authentication process
spec.)

| 1,0 ‘resewed for manufacturer test mode

X RN AR i 2, R RE TR

HEAE R IV PR iy 2 Wi . A B o

Table 4-38: Card Status
WK Bit, A X7 FRH AR Bit o]
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CMD Response Format Card Status Bit Number
Number "3 T30 [29 [28 [27 [26 [ 25 [24 [23 [22[21 [20 [19] 18 [17 [ 16 [15 [ 14 [13 [12:9] & | &
31
6" X
7 X | x
11
12 X | %
13
16 X
17
18
19
20
23
24
25
26
27
28
29
30
32

>
>

b I T I I A 4
S - - - - - 4
o I - -

ol e A A A A A s s T

ol - - - - - - - I I A R e e 4

oo I - - - - - - - - - A A A T e e
|| x| x| = X X| x| x| ®x| X[ Xx| x| x| =

o I e A e s R e s s s T e T
o I - I S - I T - = - - o - (- B (- - - I
o [ I - - (- - (- - - - - I - [ I 4

|| x| x| = X x| K| K| = X| x| x| =| x| X

b I R e I = - = ol B [ - [ o e (- - o B 4
|| x| x| = X =X| x| x| ®| x| x| x| x| ==

o e I I I = A A e e e e T

o I A A A A A A A L e T e T

oo = - - - - - - - - - I e

|| X x| = X x| ®| ®| = K| K| X H| = XX x| x| X

L B R

33 X X
38 X
42
55
56
ACMDEG | x
ACMD13
ACMD22
ACMD23
ACMDA42
ACMD51

S I I R - I R L (- - 4
oo I = - - - (- - - - B
oo I = - - - (- - [ - 4
Ml o x| x| M| x| x| x| x| x| e
Ll e e e A L A T
o - - - - - N Y A T
o I - - - - A A A
b - o e -
o T I R - I - - (- I -
b = - A - - - o 4
o e I - = I A - T ]
ol I o - = I (- - [ - -
o I = - - - - - -
|| X x| X x| x| x| =x| =| =X

b I I - - O o 4

(1) The response to CMD3 is R6 that includes only bits 23, 22, 19 and 12:9 out of the Card Status
(2) This command was defined in version 1.10

Table 4-39: Card Status Field/Command - Cross Reference
4102 SDRZAE
SDREMSE T AT SD R JEMEARs s A o] T4 N H RS A7 o SDRE /N E— 512 Bit
FRIB I B o XA 25 A7 2% (1) P 75 R Bifi 16-Bit 1Y) CRCR Jli it Dat st £k £ %145 Host. SD R &4 4 ACMD13
(CMD55 Bkl CMD13) [fjmi Wi i Dat £k & 1%%5 Host. ACMDA3 HEEfE ‘Trans_State’ Ki%4y
R CR#oEF). SDAREL MR T . BAMHKRE Bit MiZ R 0.
EAARF T AT I RS SR R 9EFRML MAS .

#
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Bits

Identifier

Type

Value

Description

Clear

Condition
511 |DAT_BUS WIDTH |SR '00'= 1 (default) Shows the currently defined data | A
310 '01'= reserved bus width that was defined by
"10'= 4 bit width SET_BUS_WIDTH command
"11'= reserved
509  |SECURED MODE |SR '0'= Not in the mode Card is in Secured Mode of A
"1'= In Secured Mode operation (refer to the "Part 3
_ Security Specification™).
508: |Reserved for Security Functions (Refer to Part 3 Security Specification)
502
501:  |reserved
496
495 |SD_CARD_TYPE |SR '00xxh'= SD Memory In the future, the 8 LSBs willbe |A
480 Cards as defined in used to define different variations
Physical Spec Ver1.01- |ofan SD Memory Card (Each bit
3.00 ("x'=don't care). will define different SD Types).
The following cards are | The & MSBs will be used to
currently defined: define SD Cards that do not
'‘0000h'= Regular 5D comply with the Physical Layer
RD/WR Card. Specification.
'‘0001h'= SD ROM Card
'0002h'=0TP
479. | SIZE_OF_PROTEC |SR Size of protected area (See below) A
448 TED _AREA (See below)
447, |SPEED_CLASS SR Speed Class of the card | (See below) A
440 (See below)
439 |PERFORMANCE_ |SR Performance of move (See below) A
432 |MOVE indicated by 1 [MB/s]
step. (See below)
431. |AU_SIZE SR Size of AU (See below) A
428 (See below)
427 | reserved
424
423. |ERASE_SIZE SR Number of AUs to be (See below) A
408 erased at a time
407 |ERASE_TIMEOUT |SR Timeout value for erasing |(See below) A
402 areas specified by
UNIT_OF_ERASE_AU
401: |ERASE_OFFSET |SR Fixed offset value added |(See below) A
400 to erase time.
. o s Clear
Bits Identifier Type Value Description Condition
399 |reserved
312
311:0 |reserved for manu-

facturer

® Size Of Protect Area
SDSC i1 SDHC I [#1ix /Ml 5 B A [F]
£ SDSC K, fR4P XK/ SN

Protected Area = SIZE_OF_FPROTECTED_AREA_" MULT * BLOCK_LEN.
SIZE_OF_PROTECTED_AREA is specified by the unit in MULT*BLOCK_LEN.

Table 4-40: SD Status

£ SDHC %, fRHIXE AR AN :
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Protected Area = SIZE_OF_PROTECTED_AREA
SIZE_OF _PROTECTED_AREA is specified by the unit in byte.

® Speed_ Class
X 8-Bit AR PE AR LSRR IR ARG FIREAA 0. Biln, #7004 Class 10,
Host [ i%% & Classs 2~6 [FFEH %))

SPEED CLASS Value Definition
00h Class 0

01h Class 2

02h Class 4

03h Class 6

04h Class 10

05h — FFh Reserved

Table 4-41: Speed Class Code Field

® Performance_ Move (2T HEVE: AUIA)
X 8-Bit FHThril Pm, {En] LABEE K IMB/S (20 K. W —ANFK4E RU Gl ion) kg
Move. Pm NiZih A o5 K. #'E FFh RIGIEST K. Pm (Wi IMEE L AER 4-42,

PERFORMANCE_MOVE Value Definition
00h Sequential Write
01h 1 [MB/sec]

02h 2 [MB/sec]

FEh 254 [MB/sec]
FFh Infinity

Table 4-42: Performance Move Field

® Au_Size
X 4-Bit H THriR AU GET A s on) KN, ERT LA 16KB JF ik £

b
-
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AU_SIZE Value Definition
Oh Not Defined
Th 16 KB

2h 32 KB

3h 64 KB

4h 128 KB

5h 256 KB

th 512 KB

7h 1 MB

8h 2 MB

Oh 4 MB

Ah 8 MB

Bh 12 MB

Ch 16 MB

Dh 24 MB

Eh 32 MB

Fh 64 VB

Table 4-43: AU_SIZE Field

R E, K AU KNENAER 4-44, £] LU EAER 4-43 PTE/N T & Tk AU
KN AU M. R IAZR ] e E /N AU K/,

Card Capacity

up to 64MB

up to 256MB up to 512MB

up to 32GB

up to 2TB

Maximum AU Size

512 KB

1 MB 2 MB

4 MB'

64MB

Table 4-44: Maximum AU size

IS R
Host 1% T 4MB [ Busy I [RIRI GBS SCRF IR G Ik T € Host (1) Buffer K/h. Host
REM K A AU A8 ANt

Erase_Size

1% 16-Bit FLAFRIH Nerase. 4 Nerase /4> AU #4555, HEIME M Erase_timeOut & X (&%
Erase_timeOut). Host M i% ¥k & — Mg AE 1 ( IE M L8R AU 20, FrLl Host BB PRI

BREAE LS . AR BEE L 0, BEBREIN TH AR

ERASE SIZE Value Definition

0000h Erase Time-out Calculation is not supported.
0001h 1AU

0002 2 AU

0003 3 AU

FFFFh 65535 Al

® FErase timeOut

Table 4-45: Erase Size Field

1% 6-Bit JI] T-451H Terase. 4 Erase_Size & X A AU A I, IXAME bR IR TimeOut
IfH] . Erase_TimeOut Ju [ fig 1552 XAk 63 #6, Wik THAT, ) Knlheik$ Erase_Size
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F1 Erase_TimeOut [{{T =4 4. — H. Erase_TimeOut € X, ‘B k€ T Erase_Size. it A
(6), Host I iZ% ik 5E 4542 AU $EER Y TimeOut. 2% 4.14 SRS #ER TimeOut FOME .
WIR Erase_Size i B 1% 0, XAk N Z 5 E L 0,

ERASE_TIMEOUT Value Definition

00 Erase Time-out Calculation is not supported.
01 1 [sec]

02 2 [sec]

03 3 [sec]

63 63 [sec]

Table 4-46: Erase Timeout Field

® FErase OffSet
1X 2-Bit #n 14 Toffset, PUAME R LAESE . Tl FATHE 3 LI a0 s Ui 4 il S 2
o ZHEIM-56 AT 4.14 A (6). fni Erase Size Al Erase_TimeOut ¥ & ik 0, X4

ERASE_OFFSET Value Definition
Oh 0 [sec]
Th 1 [sec]
2h 2 [sec]
3h 3 [sec]

Table 4-47: Erase Offset Field

4.11 Memory [E31]43 X
To/From SD R [¥I £ A& i L A FRLIT S — N7 o SR — KN 1 BT B AL S/ A e Bk
RPN A IR . — SRRk ) B 7 At o DX URE S
XFFRETFH a4, e CH E:
o i RTIMES A AL BRI EY Host &I —ANHedy LRI 70 8. Hok
ANERF R TR FRIN, B E . ST ARVFER/NRI ] G BRI (145 EAFE /T CSD % A7 as .
® T H AT ERYE Memory LTRSS, REERIVHEERR A &8 X T o T R E T I R
WH FEAAH A T2 T He )y 4
B BEBRA A AL . e IR N — AR BRI R AN R, BN
g . T BN () 5 BAEMELE CSD A, vEa, Wi FEX T AU K/,
BRIV % 20
-AU (P ECHTE): e RIELA S, h—e 2 A, &R IR FRA R T
Memory 7 &, ek AU K/hie o BbAk, T e R U0 RS 13 4, AU J& R ORIESL
PERE I /N TG o ST R/ N R 2R A5 0 B AT AE SDARAS T o AU B -1 H 54 5k TimeOut
iR
® LRl XTSRS R AN S, BRI YLRRNRIG, XA FICH DU & H IS R
o HOOUNEARE, AL Bit B AT AN, BN E . T
KM BAFAEAE CSD o SDHC RAZ R SR i 4.
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7~ sD Memcry% N
WP Group 1
e
/‘
1 Block 2| | Block 3] | Block n

~
; 3
| Sector2 I
\\.. __________________________________ __J'J

e e e e e e e e e e e e e e e e ~u

7 b
I‘ Sector 3 I
\\, ___________________________________ IJ

]
|
°/
CWP Group 2 )
(WF' Group k )
- S

Figure 4-22: Write Protection Hierarchy
BAGIRY A AH — AN S RS Bito 5 /4741 Bit o] FHE I REk 1) iy 2 gt (WLFETY 4.7.4),
PIADIRE A ATIE R, R el 5l s v . Shma el T2 K88 K (Flaw, —4

Rom-Flash 214 K)o KT AR BAF# (L CSD Zfrdst.
4.12 BHF
T FEY I P P ASE P T T P s 2L P R 4 55
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Start bit actively driven to "0
Transmitter bit (Host ="1", Card ='0)")

One-cycle actively driven to "1

End bit actively driven to "1

High impedance state (Weak pull-up to "1")
Data bits

Don't Care data bits (from card)

b e I 1 LN I e w B s B )

Repetition
CRC Cyclic redundancy check bits (7 bits)
Card active

Host active
Table 4-48: Timing Diagram Symbols

TWH, —P-bit XM UK, B AT R ECE Host it XS Za x0T Hb IR B A 25 1. A,
Z-bit JUE5g BRI 17, wREE AR

® “EP” JI] “EZ”

® “EZ*P” Jf] “EZ*Z”

JITA B FPAEAE SR 4-49 g X
4121 A4 FOmE R

Host i & Rl -R Wi 5 (1) Clock FREANIFAE 6.8 T 1978 X (6.9 T 14y ik ),

®  RUHIMREAE M P

CMD2 Hil ACMDAL [ FPAE R 4h th o i 2 BRE 7PN Z-Bit JA I (451 M G U167 1] (R ) 1) D
CE2 M9 s W I s LI S D, s, KRBz P-bite KW Host iy 4 IF46 T
Nid A & 30

‘ -----Host command ----> | <-Nyp) cycles -> <--- CID or OCR. ---=

CMD S|T| Content |[CRCIEJZ|Z/P|"""|P§S|T Content ZIZ|Z
Figure 4-23: |dentification Timing (Card ldentification Mode)

® i CRA
Send_Relative_Addr (CMD3) [#) SD RINFF7E FIIZs o Host 231 Wi WY (1) f52 7> R S8 ) 2
Ner A~ 8 & 5 .

<---- Host command ----> [<-N¢p cycles -> [ <--—---- Response -——----—-- >

* # ¥

CMD 5|T| Content |CRC EIZ Z(P P|S|T| Content |CRC|EJZ|Z|Z
Figure 4-24: SEND_RELATIVE_ADDR Timing

® Ay fkhmisia
FERKAT T HOK RCA J&, RIS Bl g i &R 7P Z-Bit ) (45T B4
VI 10 BT, SRJ5, #ma YR Ed7pl P-bit. R 7 ACMDAL K CMD2, XA Fr 6 i 7 Wi i

%75 it JL 130 it



] Host iy 2 A& AH I

<---- Host command ---> [<-Ncp cyeles -> ¢ Response -———-—-- >

CMD S|T| Content |CRC|E|Z|Z|P|**=|P|S|T| Content |CRC|E|Z|Z|Z
Figure 4-25: Command Response Timing (Data Transfer Mode)

® T RWNE F— Host iy & 7
EW B il — R RN J5, Host 7645 /0 Nre M eh BB, 7TLLIFEE R — AN A Rk, T
Host fiv 4, XN P RAH R .

L e Response ------- > |<-Npc cveles -»| <---- Host command ---->

CMD S|T| Content |CRC|EJZ|=****=|Z|5|T| Content |[CRC|E|Z|Z
Figure 4-26: Timing of Response End to next CMD Start (Data Transfer Mode)
® I Host fir 4 2~ > Host i &It /7>
{EdE A KIE G, AE470 Nee M B FIG, Host REELLAIE T —A 4.

<---- Host command ----> [<-Ngc cycles ->| <---- Host command ---->

CMD S|T| Content |CRC|EJZ|****#**|Z]S|T| Content |CRC|E]Z|Z
Figure 4-27: Timing of Command Sequences (All Modes)

4122 ¥EEEE
R Dat 520k EHE gk (18 4Bit).
®  HuR

Host il CMD7 b #— R ikt . %38 T e Bt f£ 4, ] CMD16 B E AT 2B
Ko X TR E AR B EIN PP 18] 4-28 4iitho lBEJTIR T 54 (CMD17), frdZ4h
BT ITha . NI BIL ] CMD 554 o

<---- Host command ----> |[<-N¢cgr C}-‘ClES_-}|-:: ——————— Response -——-—- >

CMD S|T| Content |[CRC|EJZ[Z|P|*** PIS T| Content |CRC|E
<--—---- N eycles —-——-- >|<--- Read Data

DAT z|z|z|*==*|z|z|z|z|z|z|p|*#=**=2=+2= |P|S|D|D|D|* * =

Figure 4-28: Timing of Single Block Read Command

HE AR AL 1L A2 B S AL IS B VT ) SE I Nac Jo iR A . fE#dis Bit Jo, CRC A Bit 45,
FoVF Host B AR 2«

o THuk

fEZPUEBIA, /£ Host MIAEIBEM LG, RALIECEM BRI BRI a2
(CMD12) # . K 4-29 Hitl T8RP >, [ 4-30 i3k 145 1k & B . Bl A& e 5 by
A R EE AL G B PN I B R 39 D 4 1o
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<-- Host command > | <-Ngg eyeles-> | < Response -—--- >

CMD |S|T| Content |CRC|E|Z Z‘P P|S|T| Content |CRC|E Z|Z‘P P|P‘P|P‘P|P P‘P‘P‘P‘P‘P

<--- Nac cyeles --—->  |<-——- Read Data ------—3| <-- Nac cyeles —» |<-—-- Read Data

#*

FEEFEEF

DAT Z|Z|**#=2===x=|Z|Z|Z|P|***=+==DPI5| Content |CRC|E|P
Figure 4-29: Timing of Multiple Block Read Command

P|s|D|D|D|D|D

<-Npg cycles == Responsg --———-3

PIS|T| content |[CRC|E

CMD S|T| content [CRCERZ|Z|IP|***

<Ngp>

DAT DDD [ERRRERS RN p g DDDEZZ Gk ok ok ok ok hkE k ok ok ok ok ok ok kK E K
Figure 4-30 : Timing of Stop Command (CMD12, Data Transfer Mode)

4123 HEETG

o iy

Host il it CMD7 #E#KH T5d S#AE . S FEE TS L4, it CMD16 3 & A 21t
K. SHEERNEARDLNFER 4-31 . KGNS m4 (CMD24), i

(EESHID JFifhhE. RAm RN IEFIE CMD 1554k Lo SR MaE R MmN %52 5 Nwr A8
I Host JTG K 3%

il CRC I ERZR )5, 45125 Check &%, LI CRC IRA Token 73l i% CRC 545
BAE Dat0 1554k Lo fEAEHEE R, RRI%E—A Negative CRCJIRZ& (“1017). 788 fE T R,
RRIE— Positive CRCAIRZA (0107), JFiHEdRgmfEd e, 49— Flash gufediiR &k, RINVi%
ZUE AT e SE B R He . AR RSO0, WA CRC Wbk 3% 4% Host, I, X HLEAT CRC EZ4AAT,
A CRCOIRSALHF B (“1117). 7E CRC IR G A AE MIAHRAE B — N 2 R mi B bR i

Host emnd--»| < Ngp —>| <-Card response >
CMD EJZ|Z|P|* |P]S|T|Content| CRC|E| Z Z‘P ***********H*****‘P‘P‘P P|P(P(P|P
<-Nwr->| <- Write data -> <-CRC status-» ||<- Busy ->
DATo Z|Z| #rrexxssesxsresr \F\Z|ZP*P|S|Content|CRC|E|Z|Z] S| Status |E S‘L*LEE
DAT1-3 Z|Z| #rrerwssesssses \FIZ|ZP*P]S |Content|CRC|E|Z|Z XXXXXX‘XXX z

Figure 4-31: Timing of Single Block Write Command

TR CRC Wi Wik £ 500 45 A R 3 A I b s e

R R AT 25 BB Bl buffer, R B AREHE B IRRAR IRIZ R G 0L . 2> — DM
Buffer 47, RiF1EFAK Dat0 (5 54k, XAMME T AL LA T Hl 5IRASE E, Host NS
HHHE 5IRA

o Uy

EZRERA, 1 Host K254 /5, R BIELLREE Y.

BRYE 8, Bl E 4 CRC KEGAL, SVFR 2 Check f£4iifiik. KL CRCIRA Token
J7:U{E Dat0 {554 LRliX CRC &M & . (MM R, AL~ Negative CRC IR
(1017, fE—ANAEES AR, R I%—A Positive CRC R4 (€0107), JFAERSfE . 24— Flash
MRERTIR L, R S R B AR AEIX RSO, BT CRC W NCRE A% 45 Host, PRI,
XHEBA CRC RUAN, =4 CRCARZA MK IEE (<1117) .

Bl L4 (CMD12) #0k. [& 4-32 #5iR T FA £ Busy {55 1R

77 5 JL 130 it



J¥o

CardRsp-—>

e 5 P EE T T T T T T TS T TS vy
<-Nwr -*| <- Write data -> CRC status [=- Nwp ->| <- Write data -> CRC status ||<- Busy -> [{- Nwr ->

DAT Z|Z|P*Pl5S| Data+CRC|E|Z| Z]5 |Status| E| Z |P * P} S| Data+CRC|E|Z | Z] 5 [Status| E§S L= LIE|E|P* P

Figure 4-32: Timing of Multiple Block Write Command
152 1Ml 25 i SRR A8 1T . 18] 4-33 F15] 4-36 $iid 15 1 S AEANF RS HI I 7

<-- Host Command | <-———- Ner Cycles —-- = | w———- Card response----- > <--Host Cmnd

P‘ p=***+=p |SIT| Content |CRC|E Z‘Z‘P‘P S|T| Content

CMD|S|T| Content |CRC|E Z‘Z
<—Nsg —>
<ock> S — Card is programming ----------
LE|Z|Z|Z|Z|Z|Z|Z|Z

EHHEFRHEEHEREEHETRETHERER

DAT DDDDDDDDDDEZZS|L
Figure 4-33: Stop Transmission during Data Transfer from the Host
WARHHE P CRC 723, CRC IR# Token [Mi%45 Host, RUH— MR IL D Esz, HE%
UFgtt o Kl 4-34 72—l Gl —A Host 45 1k %) {84 CRC ARSI /R . XA AR TR T
A Al VS5 on il ARG DL, X ELEH Z RS S DR T I, N R TT I & A
Host. #32 MR HOA A TEHER), FASGiTE.
<---- Host Command ----»| <-- Ner Cycles —> | <--—-- Card response----- >
pe##*=*=2Dp |5|T| Content |CRC|E Z‘Z‘P‘P S|T| Content

<--Host Cinnd

CMD|S|T| Content | CRC |E]Z
- =:Z——N!-|.

—-Data block-> <CRC Status> | <-----------—= Card is programming --------------

DAT D|DD|IDIE)Z|Z]S|LIH|L}S|L|L|L| #*=#s=ssss=swsswsxss=s | LEZ|Z|Z|Z|Z|Z|Z2|Z

(1) The card CRC status response was interrupted by the host.
Figure 4-34: Stop Transmission during CRC Status Transfer from the Card

FT Z R A BRI S AE — AN B A, Host 45 1l A4l 25 1T . R A B Rk
FERHE PP 2 A MV S5 1357 o AESS— D SEB, RIEN TR i, mes A sepl R4
Idle RZ. X1, %A Buffer HIERELR AT GifE . — HEWENF L&, KT fE,

RIS Busy 55 .

<---- Host Command ---->| < Ner Cycles > | <----- Card response----- > <--Host Cmnd

P|*=*|P|S|T| Content |CRC|E|Z|Z|P*P|P|P|S|T| Content

CMD]5|T| Content |CRC|E}Z|Z

Lo - Card is programming ------——--—- >

HEHRHEFHERFERHETHERHETHEREEHREREEHEREEHEEREREHERHE L E|Z‘Z|Z‘Z‘Z|Z‘Z|z‘

Figure 4-35: Stop Transmission received after Last Data Block. Card is busy programming.

<---- Host Command ---->| < Ner Cyeles > | <———- Card response--——- 3 =--Host Cmnd

CMD]S|T| Content |CRC|EQZ|Z|P|*=*|P|5|T| Content |CRC|E

I Card is programming, ----------- =
L4++*+*++*+*+4*+4+**+*+4LEZZZZZZZZ

Z|Z|P*P |P|P|3|T| Content

DAT |Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|Z|S|L|
Figure 4-36: Stop Transmission received after Last Data Block. Card becomes busy.
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Host %1% 1 SE bR iR ZLEE R 1 T 4f (CMD32) Filf5: 11 (CMD33) #luhik i [l . — H R iy 2 (CMD38)
WOk, KRS RO, WEAERS R G WIT G — MR E . R R g e
LR, F¥RR “Busy” GHILK Dat0 FIEAK ). B2k i Al A ] 4-36 (142 Ib A& &
i B

® HUHIEF Busy K

M—APAELL T Dis ARAH Busy RAEFBIIESRE, el mAETEEIR L L1 Busy {55 (G 74E
e Dat0)o IXAN A/ N/Busy b5 1 E AR TR T 4-36 45 HE 145 1A i 2 11
4124 WFHE

K 4-49 5 LT Fr A W AR

Parameter

Min.

Max.

Unit

Remark

Ncr

2

64

clock cycles

Period between an end bit of command and a start bit of
response except CMD2 and ACMDA41.

Nip

clock cycles

Period between an end bit of command and a start bit of
response for CMD2 and ACMD41.

clock cycles

Period between an end bit of command and a start bit of
read data.

clock cycles

Period between an end bit of response and a start bit of
next command.

clock cycles

Period between an end bit of command (CMD0, CMD4,
CMDT de-select) and a start bit of next command.

clock cycles

Period between an end bit of response and a start bit of
write data or period between an end bit of CRC status
and a start bit of next write data.

clock cycles

Period of stop driving DAT line from the end bit of
CMD12 in a multiple block read operation. (Figure 4-30)

clock cycles

Period between an end bit of CMD12 and a start bit of
busy during a multiple write block operation.

Nsg takes three kinds of values depending on DAT line
conditions. If the card is driving DAT, Nsg can be 1
(Figure 4-34)_ If the card is receiving DAT, Nog = 4; 2-
clock for the host stops driving DAT, ZZ for turn around
cycle (Figure 4-33). In the other cases, Nsg=2 (Figure
4.36).

1) The maximum read access time for a Standard Capacity SD Memory Card shall be calculated by host as follows:
Nac({max)= 100 ((TAAC * fpp) + (100 * NSAC)) ;
fpp is the interface clock rate and TAAC & NSAC are given in the CSD (Chapter 5.3).

Details of read, write, and erase timeouts are described in 4.6 2
In the case of SDHC and SDXC, a fixed value (100 ms) shall be used for the maximum read access time.

Table 4-49: Timing Values (Except SDR50 and SDR104)

4.12.5 SDR50 1 SDR104 #2384k,
41251 CRC R&EFHIF
X B & MAE The Physical Layer Specification Version 3.00 &5 4.12.5 fifiid .
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Host emnd--»| <— Ncg —>| <-Card response >

ST comemleRalE] 2] 2]p] ==+ rr e rierrarereorees J2]p

p——

*

CMD ElZ Z|P

<-Nyn->| <-Writedata-> A<-Noe->]<\CRC status->] <- Busy ->

DATo Z|Z| srawEeswessswess ZIZ|Z|P* P]S [Content CRC‘ZZZP*PS tatus| E|S[L*L|E|Z

DAT1-3 |Z|Z| =x#=s=zesssxsss \FI 7 Z[P*P|S |Content| CRC i;ZZP*P}g"XXX XX X|X|X|z
Figure 4-37 : Timing of Single Block Write C d

XA —ANEI FES G, Nere, 25 XAE UHS-1. A UHS-1 A 3245 Nere (G2 WL 4-31.
ZH PORE Do XASECAR B BT, 52 T S EHR 45 WAL E] CRC AR TFLALL (I I 1] o
Nere Wi/ T e 551 8 AN Bl 1 .

P REM MRS A Z 54 H.

41252 AR

TEELERAEY, BT Host (1) Buffer 3, Host 7522l id {5 1k SDCLK KB 45 MR . %8
FMEH T RAE B 7, Host SOZAEE IR, i JE 2 44 4 b 45 1k I SDCLK .

H1F Top /& A48, Dat[3:0]8 i% A A 520 T SDCLK. IR A4 )20 (5 28, 38 el Al 380 $c s b
R LAy, R B — Sl ok 58 1 SDCLK. XA /NI BB (Nac) 5 A 8, iXAf Host
REMEAE R IFAn T — B P firdss ik i

4-38 N iE T AEHL IR 45 11 SDCLK sl i J37 . fhon i T Top ik 1U1 (1350, fERE 0
PEEFE AN 5, BRI S5 R A . R SDCLK 4 0 A7 % T 46 H] SDCLK -4 #8114k
Mo RMNVAZSAE D 9 AN A S R AN B B B, Host 5 BRI Bh 9 7 B 2 Fif5 1 SDCLK.
Nac (min) =8 &t & 4% ¥ ] 2545 1 SDCLK .,

i Ny~ min. is 8 clocks H

0 1 2 i3 4 5 6 7 8 9 10

SDCLK N\ Stop Clock :
!m" ! End Bit ’k. Start Bit
A S |

DAT[3:0] X X ¥ I

Figure 4-38 : Clock Stop Timing at Block Gap in Read Operation

41253 FEE#{E CMDI12 P B

1T AR Host [ EIN ATREREEE 1AM 66, CMD A Data i Ik 264 . A0S IS
BEfI) CMD12 Fl CRCARA KR . 18] 4-39 7R TRIFIIF, TS IRELHMIEA. Host
TR 5 CRC RS LS HULIT A CMD12 45 iRE. i CMD12 Uk 7T 4-39, ekt
PS NG HEAE,

Host needs to guarantee the end bit of CMD12
comes after the end bit of CRC status.

CMD s CMD12 E

| -
DAT | Write Data+ CRC | E |[«——= § | CRC Status | E

Figure 4-39 : Border Timing of CMD12 in Write Operation
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WA CMD12 458 1EAL S CRC IR AT SRR B REE . 7Ee2 il — MBS, Host 7] Agfd
FHHABZA, emd12 J7 A okedss 11 22 s 4k
41254 FEREAEP CDMI12 K P&

4-40 R T AL . B FEEIBR K Nac J2 8 AN, CMD12 45 A7 7E
SDCLK I%h 1 (Il 2 ZER IR EE A7 2 B MIZcids, A -REENS i Dt Bl e g e e . G 2R
CMD12 Fk T IXAN e, B il REgemin (filtun, ol 0 45 o B AR

CMD12 (45 R AE N Bl 8 (IATIA S, BEAEARSHH R — AN, XEEE CMD12 145l
PR DL TG 3 AN B, W CMD12 R AEIX AN 2 5, B o] 7 U 30
Sy .

VHHE CMD12 1145 A B3 B B SR R e i . AE RS2 fedlt — /N EL 5, Host ] G4l ] 3L
f2R L emd12 5 sORAE IR 2 BB . X AN, N BB BT BRI A . B CMD12 i
Fro BT HRELHR NV A R

P . ; Start of next data may be
End bit of data is driven h
by clock 1 or clock 2 driven by Clock 10 or clock 11
1 2 3 4

5 6 T & 9 10 11

SDCLK

Left border case
— s | cMD12 [ e ———
CMD Right border case | :
B _ i quop2 ;e
1

________

DAT | Last Read Data Block |EI. i+ 15! NextDataBlock +—

Figure 4-40 : Border Timing of CMD12 in Read Operation
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41255 WEFESHME
Parameter | Min. | Max. Unit Remark
Ncr 2 64 clock cycles | Period between an end bit of command and a start bit of
response except CMD2 and ACMD41.
Nip 5 ] clock cycles | Period between an end bit of command and a start bit of
response for CMD2 and ACMD41.
Nac 8 - clock cycles | Period between an end bit of command and a start bit of
read data.
Nrc g - clock cycles | Period between an end bit of respanse and a start bit of
next command.
Ncc 8 - clock cycles | Period between an end bit of command (CMDO, CMD4,
CMD7 de-select) and a start bit of next command.
Nwr 2 - clock cycles | Period between an end bit of response and a start bit of
write data or period between an end bit of CRC status and
a start bit of next write data.
Ncre 2 8 clock cycles | Period between an end bit of write data and a start bit of
CRC status.
Ngp 2 3 clock cycles | Period of stop driving DAT line from the end bit of CMD12
in a multiple block read operation. (Figure 4-30)
1 2 Period between an end bit of CMD12 and a start bit of
busy during a multiple write block operation.
2 3 Mzg takes three kinds of values depending on DAT line
Nsg clock cycles conditions. If the card is driving DAT, Nsg can be 1 or 2
(Figure 4-34)_If the card is receiving DAT, Ngg = 4 or 5, 2-
4 g clock for the host stops driving DAT, ZZ or ZZZ for turn
around cycle (Figure 4-33). In the other cases, Ngg=2 or 3
(Figure 4-36).

1Table 4-50 : Timing Values for SDR50 and SDR104 Modes

4.12.6 DDR50 B I FERL
7t DDR50 #430, JE7E CLK {5 2[5 ML & b B K AE

41261 #EEX
® Ty —Data[N)F Sk b, FERME ETHSRRE I .
® (AT —Data[NME 5Lk [, fERFED R RRE I T
VERE: fE BB, AP ECRB B S BRI N 1 B 512, T L, 3, 7, ..., B1L 2
AHCTA FW2, 4,08, .., 512 R{EECE.
4.12.6.2 MR
© LR SR R YRR

CMD {555 £k FURTE N BRI BT RAE

AL AT RS LA PRAFREA IR

CRC RZ& I HN Busy 155 5 PR FEFIS B ) TR AT
AR /N R 2 RS N

MRS 5 &P CRC16 (—ANAFHBIt, 25 AN %L Bit)
LA SR B B /N R 512 AN FHT (AT SDHC)
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4-hits bus width Znd Bytz Data 4th Byte Data n th Byie Data

0 b7 [ b7 | b3 | B3 | b7 | b7 | b3 | b3 b7 [ b7 | b3 (b3 | B13 L 1
DAT[E‘] istart) lcdd} | iewen) | {cad: | iesen) ::r.lr:l: feveEn) ::d;':ll (=ven} l -::clr:ll fzven) [ (o) | jmyen) gﬁc ;1“;" :?,;CI iend}
0 b6 [ b6 | b2 [ b2 [ b6 | b8 | 62 | b2 e [ b6 [ b2 b15 b0 [ bO 1
DAT[Z] (start) [odd} | (=wend | {odd) -:z.:n:- {odd} | j=wen) | {odd) (:'-:n:| ‘ (odd) | Eﬂ]| {(odd) ‘ :n) [Eu'g:c :E.CT;" [:?':'?l {end}
] b5 [ b5 [ b1 [ b1 | b5 | 65 | &1 | b1 b5 [ 85 [ b1 [ b1 |BIZ B0 | &0 1
DF‘-T['” istart) fodd} | fewen) | {odd} | ieven) | jodd) | fewen) | dodd) | (even) | {odd) |=wr|| (o) ‘ en) [;HF';E’ E,CF:,'? ‘,?.Ef, iend}
o n b15 o0 | BD
- 0 bd | b4 | b0 | BD [ b4 | b4 | BD | bO 4 | b4 0 | bD | 1
DAT['J] istart) iodd} | iewen] | {cdd} | deven] | todd} | jewen) | foddl | (=ven) | “ == 1] ||=wr|| (=] ‘mv:ﬂ Ed':? :;F;'? [:?v:-?l end|
1st Byt= Data 3rd Byte Data n-1 th Byte Data | CRC ‘
hlock length

Figure 4-41 : Data Packet Format in DDR50 mode — Usual Data

St 0 B TN S SR O N TN . S 2 A R S Y 2 2

b )
0 6511|6503 6507 |bese [o4e5 |bear |pan1 |beaz - R B0 | b0 -
PATE] L= e il i il s 5 |65 e
o - | an an - . . bB15 o0 | bd 1
Dl,ﬁ|'|'[2] sty |h51C|I:1..2|h5DE ba%E | 484 | b43E (4B0 | bed2 ‘ b1 ‘ bbi | &10 ‘ |Encn'§|:c| .;_:c:;\; :;EE fend)
0 . : . Bi5 50 [ B0 :
D,-’.\T[-]] sty |h5EI§|I:1..1|h5IJ_ b o483 (b42s | 045D (bea b13 | bS | bE ‘ |Encn'§|:c| '5;?3' ::—E: jend)
0 o bE0E | bS00 [bE04 | baBE [4E2 | ba34 (b4ES | b2d0 b1 bd | bE b0 _:15 M 1
DATIO] iatarty == . i - - s o | | e
- ) - CRC |
512 bi !

Figure 4-42 : Data Packet Format in DDR50 mode — Wide Width Data

4.12.6.3 DDR50 f] CRC Jr7s Token #LT]
CRC IR A Token TG BE L E M ) CHIMEIZ 4745 DDRS0 KU, A A 4 i 4h i 380
1F DDR50 #::X,, 7] PAZEREAN I s B X 2 AH [A] ) CRC Token, Host NiZ H AE R &5 i b -
KFfE CRC KA Token, ZUmE Bl PV AR

Positive CRC status token {('010°)

CLK } w -~ L 3 ~ L 2 ~ : ~ w -~ +

DATIO] o o 1 0 -

S s 4 Irl EEE
CLK f k 3 v F 3 L F 3 L & L 4 &~ *

DATIO] o 1 0 1 e

Figure 4-43 : CRC Status Token in DDR50 Mode

% 83 nt JL 130 it



4.12.6.4 DDR50 f] CRC16

7t DDR50 #::rh,  RpAN G 3 18 2 1 Nz 5 A4~ CRC16 fH.
® /> CRC16 NWixil A48 Bit CRJEAEm f ETHSEER KAL), FEmBhi ETHus

ekt
® i/ CRC16 MiZil 4 A Bit CREAER BT BEUTEIE KA, ZER B T REHT
ikt
CLK _+ 4 ~ A A  J -~ 4 b A -~ r Y r r L 4 ~ L
15 [ B15 | b14 | B14 1 b1 | b | bD
DATI oo | bt | o5 || S || o [ el e el o

Figure 4-44 : CRC16 in DDR50 Mode

4.12.6.5 DDR50 # 2K (I8 1 17 B e~ 5l
R4 DDR50 #:0F, Fubliszdy A (I s R =5 . AR, AR SRR S 1 A
el Lk E S, e AN b4

<--—— Host command ——-—-==-N¢g cycles -={<—--—-- Response -————---=

CMD S(T| content [CRCIE}RZ|ZIP|**™*(PIS|T content |CRC|E

< Ny cycles —-—— >| <- Read Data

DAT  Zz|z|z|****|z|z|z|z|z|z|P| ***==***** |P]S

Figure 4-45 : Timing of Single Block Read Comman|d in DDR50 Mode
W
®  Ncr Fll Nac PR FF I BRI, 1X FI 22X H AU AH R
o UMAHMEE + CRCEXUEFE ., JEIGALA Idle ZHORFFA N 4h
® {E2X B, Hostdrd & RS uhy frff AL
4.12.6.6 HFEpEHl
SD B RE AT BEAE I B0 R Bvi st ab, RS 5 A TR A P AR
4.12.6.7 Bira4d
N CMDO iy 445, DDRS50 & [H]3] SDR12 fix.

413 HEEREFHE X

TR ARG OB R SRS R R vERe, S0tk A EERE . RS AE Host SZHF AV
Ni%, SEMSERCSE] SD idiZ-R. FIZ AR T RIGHERE M . Host [NV iZs 61225 W
HEREFRI.

4-46 TN T IR INAG ML . Class 2, 4 Fl 6 7F BRI LA X gk 2 R /2, 1M Class 10
FER md AR
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¢ standard N /  SDHC SDXC

Capacity (ALl =<4MB) {Large AU)
Default Speed Mode || Class 2, 4, 6 (0<=r<1) ]| [classz24,60=0) |
High Speed Mode [ New Class 10 (r=0) ]
- RN AN S

r: Ratio of Used RU over an AU
0<r<1: Fragmented Write
r=0 : Sequential Write with no fragmentation

Figure 4-46: Overview of Speed Class Specification
#Y 4.13.1 #iik T SDSC Il SDHC it 38 R S Ak
TAT 4.13.2 53K T SDXC R 3% R S IS
4.13.1 SDSC 1 SDHC I & K k&

41311 ZAcHEIt (AU)

P X B R “aBe ot (AU %It (B25E 4-47). B A CHZER AU K
/N (Saw), R AU K/ E T RIS 8. Host NiZA8 FH AU PG PEECR X . a0 SR 150
—/NAus E T XM RGE R, WAANZ T FH. —A AV MiZWE— D525 AU T4
s, PR ae R SRR A AU VR AN IEA RN H TR X

AL AU
AlZ
N ’ RUZ

User Area AL3 RU3 m =Ny, = Sa/Seg
Alld -
Recordable Arsa ~ [

™, RUm
Alln

Figure 4-47: Definition of Allocation Unit (AU)

413.1.2 EFHE (RU)

fF—A AU FICE PR “I0Ro0 (RUD” BT (%K 4-47). RU K/ (Sru) R
i 16K Z . RU IR/ 16K A5 55, AN AU 5.

BRI KN AT LA ke B B RU K/NRISCEFIERAE 27T 4.13.8.1 58 X —~ AU ) RU
¥ (Nru) i#it Sau/Sru it
413.1.3 Effdn

1 Host 5—~ AU [ RU Itf, & 4-48 7R T —/NMLR K RIS 7 B, >4 Host [n]— M AU
HARN, —ASEI AU T used RUs, S RUs. A 72 AU IR WFFLG, B A E 2
AU LS4 R . A B B, Host Wiz 4 5 4 2] Free Aus, Bkid used RUs (ANAT BRI AT
Free RUs). R¥E7x Busy 45 Host, JrLL Host nJ DASEfE, 7EiX A, RESHIZRES Afa s . @
1t 2N Free RUSs (15 I [H] R Used RUSs (14 I T >k 5 A 1) B 13EAN S R) o i i 304~ AU
#3517 1) Used RUs $0&:, Free RUs %01t Nru-Nu K#E K.
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+ Al {Allocation Unit) *
A B
Existing AU | Frze Free | Used Free Frae Used | Used Frege | ... Free
F&J"’/ Move Move [Move
Write Write Write Write Write Write
e e T T
New ALl | Datal | Data2 | Jsed | Datal | Datad | Jsed Jdsed | Datad | ... | DataM
=
Skip Skip

Figure 4-48 : Example of Writing Fragmented AU

iE AU -3 B R FH 3N AT TR BT Free RUs BOKHHA . IS HEGE (Pw) Filfiis

PEfE (Pm) REIEFITERE.
S (N, —Nu)

o (Npp, — Nu) N S Nu

Pw Pm
_ (Nzy — Nu)PmPw
N (N, — Nu)Pm+ NuPw

YRS (Pw) 1E R —A AU /NP S PR R E Lo I BT A I SLTEHER ) RU S HERCE,
E|—A 58 AU KT

iz tERE (Pm) 1A — AN/ ia tERe sk e o It BT A 1S LL ) RU HEE A E R
¥, 35— A5e8 AU SKIHE . 808 2 RN EBEAE, FrLL SD MR AN 52 W 1 B (1 B 1)
BREAEWIZE AU B, Pm BZUCNRTEITK (UPM=0) . BH K 4-52 RIS NlER SR E Lo

TR — AN FF Class 10 [RHUR S AN N 1% FH A E SD RS A7 474 11 Pm {253 AT e B AU
IPERE. Class 10 Thfe 2 & X494 Free  AUs.

Performance of Fragmented AU: P(Nu) = 3
R

R
M AR S, EREE S AR, PERERTLARE A . I, Host T RME TSR Ru K
LR Z A RUs 45— DM 2R G4 .

4.13.1.4 1EMERE

PIRMELPERE R & o FESERAET, XML ER A v RedR N o ANE b, P B AR,
%I AR XA PERE RIS o
(L Hdlmskrkge
XA LR Read Performance (Pr). Pr 8% 5e S s /N TFRBENL RU B2 RE o IX AN V- 341H A& 18
IR 256 AMBEHLEE RU (1B 5. A4 RU T 2 H st ar & 3. Pr NiZ Kk T ECE % T Pw
(2)  FAT FIE B [l 1520 1)
Tfr (AKB)# & UM TEHL 4AKB FAT A B4 V5 In) i) e KIS TR) o FAT FIE#ED [l seinfa] (Tr[KB]D
& SUH T CEIL ThfE:

Sea _

FAT Read Time of Ser [KB]: Tep (Szz) = LLKB |

(- CEIL function - Convert decimal fraction x to the smallest integer greater than or equal to x.)
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B K 4-52 IRIUE SRR LI HE .
41315 MEREZRE X

4-49 7R T AN LIS YERER) P(Nu)HDIRE . XA R, —4> AU @45 T 16 4 RUs. 1%
BARF MR SRR T ERE 2R, Lt Pw AT Pm PIAS S AUE .

[MB/sec]
‘L

Performance Curve
SY
.y
. Y
-
SY

i kﬁ Better Pedformance

P &l

Ratio of Used RU

E 4g B % 16 18 18 18 18 16 18 18 16 18 1€ 18 18

Figure 4-49: Card Performances between 16 RUs
Used RU (r) Huffile -

~_ Nu

r=—_
Ny

Nu=rNg,;

R VG 0 B 1. (1-r) %R Free RU LI, r=0 X /RFTH RU 42 Free. R=1 £/-A1 RU
J& Used, PEREAEIXANASRE 0o Mt r, A0 (1) #Ah AL (3):
| (1-r)PwPm

Performance Curve: P(r) = : (0 ) . (3)
rPw+(1—r)Pm )

A (D 1 P(Nu)2—AN SRS, 1 PNk 2 — AN SR 2L
41316 HEFHEX

4-50 /R T ANERE I ZR . Pw KoK r=0 [PERE, Pm wE T HIERIGTEIR . BT I P G Hh 26 4
ML, 00 AR, Bk, 7E RERIE 1AL, PERE LA RN X 4 M8 ERE /T K 4 552 Class
0, Class2, Class4 F1 Class 6. Class 0 AN A3 R IA% o B A RE %8 31 5wy i 5 4%
PIrkRE, HA LRYERES . Class O 7 f X AN M S I Z BT BT #2548 SD 75 S5 400E X,
FRLL AV T, il MPEG2 sk, 7T SHE—4> SD K 4. Class 2 M MERER N % s T ihk 2 1
PEfE, How UARUE TV BB iR ; K2 2MB/S [HTERERE ZEK . Class 4 % PERER N % T ik 4
ITERE . R 4 8 X4 HD R, K2y AMB/S TEREM K, B m IR A 20 A0 K k1 0 . Host
I 45 52 5 A B /N R A P RE IR R R AR )

HARPERE MU T 7Y 4.13.1.3 g untE e AT fETE 1 4.13.1.8, W BRI RU K/hiE Ul
HRER MRS RGN %2 ok SD B2k L& fE .
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Performance

EMB/se

Performance Curve &

4MEB/sec

Performance Curve 4

IMBisac Performance Curve 2

Three performance curves

/ intersect at (1,0)

r

0 \—M Ratio of Used RU

Figure 4-50: Three Performance Curves

J P R

N T IR RAE IR, IR EL, Host NAZ AR ] EEAY AT 5% AR ML RE R
ARG A AR R B, AR N 52 14 Class 0 7EA K
BRI AR AEL R

41317 EFHIPEEAN FAT ARFIERE

4-51 7R3 T SEIFIAR ) FAT JTHRIAL R . FAT JHRREAEAT R RU Vi e h4fi N . FAT
A=A EEAEA . FAT1 il FAT2 2R~ FAT-X, 25 a4 58— FAT-K.
5 FAT FREWS TG T4 512 FAri Ak, 16K FH AR KA. HABEE ) FAT NiZik
o, DIR K/NEIES 7 Mo — ANy WIEE N IZAE KT A a0, 07 miiE b, N BSGE s M
S (512 ). FAT GFIA] (Tfw) & XA FAT THGH I = A5 B SORTIN 8] . Host 3 i i
AN FAT FH28 JEHLUT S RES T B ME e . RESRILN HPERE (Pa) iR IERE (Po) Kidi
AN FAT F M. R, 3 NEHEAEPATEIUT#T LLZS FAT FH4. Bl 4-51 7R T — /ol (1
¥

FAT Write Time: Tgy,

‘ Tew [ Number of RUs: Nep
16KB  16KB  512B —
Sgy | FAT1T | FAT2 |DIR | Sgy | Say | - | Sau | FAT1 | FAT2 | DIR | Sgy.- .-
FAT Update Period: Tg, ——

Figure 4-51; Typical Sequence of FAT Update
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4.13.1.7.1 e Fy Tiw BR a4k
AR (4 LT FAT Sl (Tfw Cave)), & 8 Yk FAT 5 J& B M 5 R AS Ak (1) - 341 «

3
max(y. Ty (1)

Average FAT Write Time: Ty, (ave.) = “% _______________________________________________ (4)

413172  BKFAT 5

E—A> FAT JHh, Host ANAELS KEHHE . K, Host N iZuE & L9 1) Buffer F {47 I I
Bim. K FAT 5] (Tfw(max)) & ¥ 5E Host () Buffer X /N —ANKA T 7E 8 X FAT 5
W], Tfw (max) KENZABIL K. {E Host Buffer X /ML 72, S Mgy e YHTfs 51

Maximum FAT Write Time: T, (max.) = 750ms ... (5)

413.1.8 HERBEFZIALMEER

F 4-51 i TR R AR AR AT . HFRAER 10 (RN AZ SR R (T
SOMHz 4 ) o B iy () R A5 2 ] i R B i AR AN B KA RU K/ o X BBAE 45 Host 38474 i K
TR N HAE T A3

Card Capacity SDSC SDHC
~64MB ~256MB ~1GB ~2GB ~32GB
AU Size (max.) 512KE 1MB 2ZMB 4MB
Class2, 4 16KB 32KB
RU Size | Classé 64KEB
Class 10 Not Supported | 512KB

Motes: Class 2 to 6 are measured at 20MHz in Default Speed Mode
Class 10 is measured at 40MHz in High Speed Mode

Table 4-51: Measurement Condition of Speed Class (SDSC and SDHC)

N
e/ MERERZTE 100%[1) SD S AT Z TR (FEV R, OB Idle BFa)D . BRIE, ] R& T
B R PERE
41319 FNEZRFHMMEESHEK

% 4-52 58 ST R EERALNRGSAT N IS HCE K o ARATERI T 5 AT WA R Y H o AR
T TR A R N0 RS R BSR4 A #ilhn, Class 6 Mi%ii /£ 7E Class 4 4R
Class 4 TEfgZK .

Pw min. Pm min. Pr min. Trw (ave.) Tew (Mmax.) Ter (4KB)

[MB/sec] | [MB/sec] [MB/sec] [ms] [ms] max. [ms]
Class 2 2 1 2 100 750 12
Class 4 4 2 4 100 750 12
Class 6 5] 3 6 100 750 12
Class 10 10 0 10 100 750 12

Table 4-52: Performance Requirements for Each Class (SDSC and SDHC)
Motes: T=r(4KE) is changed from Version 200
Pm is not required in Class 10. (No fragmented AU can be used)

4.13.1.10 SD U RGEE R
XA BERL N T T SD S R Gk bR, HASUIE RGBS A 3.00 & . BERAFEAIT
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PERGINFE A 3.00 [FIFH s C s LIS AL S E S AH — 2
Wb, Bea B e I A% R B e A, L R HEE S B IX (I Aot . 7 exFat SCHF R
ik, 43I BitMap N iZ A7 f# 75 Cluster Heap fr145 — MU A BITIN .
4.13.2 SDXC M R & J A%
SDXC & M T M Z 5G4 . BARIEANESAHLT SDSC A1 SDHC [ R 454, 1X AT LA
SD ARG R R IE B 28 a1 T
(1 HKTAMB W 5 {ETFH T AR AU K/ —A AU K/NKRT AMB B, PR REE AR5
A~ AMB - HL TGl .
(2)  RU KNER, XREARAE R M.
(3)  HFREGHIERE AR AN 584 Free 1 AU T 5 (IS € Lo s HAEAS TR
(4)  X}F SDXC &, FAT AR &t T exFAT XM RS
(5)  EERASAIIR T Cl GELE R, 2 AESUE RGeS Tl A 3.00 134 2)
R e ORISR
(6) AT, HORERTEHIA4A (CMD20) B 5] AR = 1 #A4E .
41321 HERZZHBH

413211 AU
Al 2TB, UHS ik L 2R 3K AU K/,
7E SDXC £, Ak AU K/h 53] 64MB.
37 Record B, — AN R ZE ) Host W% L AU 4 H 045 BE Memory [X, H2 ] 584 Free
AU (07 ) >k Record %4 .
ERE, KT 4MB 1) AU K/NE AMB R8T, TEREREAE—AS AU ISR 4-MB F o0 I
b [RFvS
413212 RU

SDXC [ RU 5 X F1 SDSC il SDHC #H [, — M F45E4% Host 1% L RU b $47 5 %k .

RU K/NE AEFR 4-53. MFY RU K/Nd1 T Class2, 4 1 6. %F Class 10, RU k/NAHUE
FPERE I AZ K. AR RU K/ 81258 T3S KA RVEH (32GB-2TB), M FREAN: REAF 4 ifi
Ak
4.13.2.2 E¥kfpE

413.2.2.1 Pw R

Pw KRR X RE 375, I —/ 584 Free 1) AU ) Top £ Bottom, 1% RU A ¥ IC5EdE.
IR Pw, XA BRI
1. Wi AU K/ANEET 8N T AMB;
Pw & XU EEAS AU [Rde /NS RE . % T SDSC Fl SDHC, Sl [H & X o
2. W AU K/hEE AMB K (R AMB 1550
Pw 5E X h—A AU (R4S 4AMB T H e/ NT- 1 5 T B .
4-52 75 A AU ) Pw K. 7EEIH, DE AU PEREE SO Pwl, Pw2...PwN (152
. R Pw E X Memory X T AU i MERE .
AN AU RN, AU J&E—A> Memory X IFIK /)y, 33 A5 40 A2 57 b A T2 IS H% Ru IG5 £
e
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AU (Multiple of 4MB)

Memory a_r_ea e I_I -----
in the card

> bl ] i =

RU T 4NB B | " auB

‘ Spee—d Class host writes se—quenhally in an AL in unit of RU >;

Pw, Pwo Pwy,

Performance is measured over each 4MB boundary.
Performance of the AU = min (Pw,, Pw,, ... Pw,)
== Pw I defined as minimum performance of all AUs in memory area

Figure 4-52: Measurement of Pw (AU size is larger than 4MB)

413222 Hztre

F1 SDSC A1 SDHC (13l 25 A [, SDXC ANCFF Pm., XM H 2540 Host W i%4h—
4= Free [ AU 54, XFf SDXC KA fefe il 25 R GE. /& SDXC 1) SD IRAH ) Pm [V i% ik
B 0,

VAR =¢
ANH'E Memory B F G 'S Memory 20 i GEAN R . IR S M R BRI, R A%
2% Host AEIEE A1 FT, Free AU ki KA i[5 Memory %R .

413.2.3 BEiERE

SDXC [k A A1 SDSC/ISDHC 52 XM A Pr g Xoh 256 4~ RU [ /NFHBERL RU 31
f&o Pr Wiz KT 55T Pw,

Tfr (4KB) & A1 4AKB Hdin it B K] .
4.13.2.4 FAT F &%

SDXC [#] FAT J+4¢JL7-F1 SDSC/SDHC & SCAHIA] o« F AT Hs R BRI 5 72 7 o 7F SDXC K, FAT
THR NSRS T =AN51%4F. FAT, BitMap 1510 Entry. FAT MEAT 512 FA5a 55N, K
/NS 16KB. BitMap MEAT 512 i ft ik 5 N, K/ME 1KB 2 16KB (Al [RAEE K. J5 ]
Entry I %7EFFUAS SKATOURE, T 512 T Hdr4 (CMD24 5 CMD25) 5 Al

SEY R FAT ‘5[] (Tfw(ave)fl Tfw(max)) 1 SDSC/SDHC 115 XAHIH . “F-3#) FAT Eif
) 5& LR 8 ¥k FAT 5 Ji IR 5 RSP 3 AH

R, MR Host I RELEAT M RU A FHd N FAT JH4. i\ FAT JHEAS 500 Pw.,
41325 Cl GEZER) F+4

Cl CEZFE) B, H T8 exFAT ST - M SCH R GRS TU A 3.00 #iE X
(o AE R IR 7T AT, Clo %} Host, I ClZrT . Cl TH I SIS AE I R ik «
® Cl AR RU I FHEAN . Cl THUR B vk T Host [RIHAT .
W Host AERSE AR5 S B0 A 52 A0 455 FL YR 1 E A AT AT A IR, Host m] US4
Cl.
® RIS PN Cl, MBI, B AL. — MRS SR IR TR CI AT LR —
MEERIRIAT R SN E N EAPEREGH S, — SR, I Ja gL T as 2
ZRIMEN.
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o NS R Cl SR AT AR b AR P HbhE T RERE ZIRE S . bRk,
e, BRI S A CLAREN T, FiiR i, Cl ikt hk S 1b 2 B .
(A7) Free 1% AT LA BCD
SDXC [ FEE A 1558 X T Cl T FER AR IS R) o X AN FE AL T 05 1) Entry 7144, CI
BT 512-Byte Fib's (CMD24 50 CMD25) ‘5N, & HIHEAF I 8] 5 k2 250ms.
HEREHFA Cl FFRAL M Pw.

R
HEAAAEROR B GRS T Clo BRI, Cl TFRAEEREG S R 2 HMNEAT, Host ANl
TR —HEH B E

4.13.2.6 FIEFEFRIXH|

P AR ER G ], JUA R (Bdlsiit, FAT, BitMap, J51 Entry 1 Cl) #% Host 5
N

N T EHAERE, A SDXC 7y EANE R IR, LUE IEFbAL B EA .

lhn, Jy1) Entry A1 ClLRED A T-Hdhi K/ CEZIRA 512B) . Bt LR Al e AT e R R K 20 T

FAT [f153BCAT BitMap FAS b S 50e X, IR B H0AE SO R GRS L 1343 2 52 Lo
BESX 7 1) Entry F1 Cl J2ifid 512-Byte Hiik'S5 (CMD24 m# CMD25) ‘5N, 7EH " HdisX,
AN IZA CMD20 CHERE g4l 2) kX 7.

4.13.2.7 SDXC HERZEHMIR LA ME R

4.13.2.7.1 BREAL:
SDXC [13# %24 2 MR 4tk 2 X AER 4-53. Class 10 R17E Class6 [ 45 1: T3 /& Class 6 1468 .

Card Capacity SDXC
Over 32GB ~ 2TB
AU Size (max.) 64MB
Unit of Performance Measurement 4MB
RU Size Class2, 4,6 256KB
Class 10 512KB

Notes: Class 2 to 6 are measured at 20MHz in Default Speed Mode
Class 10 is measured at 40MHz in High Speed Mode

Table 4-53 : Measurement Conditions of Speed Class (SDXC)

413272 H—EEZFZMEESHIWER
K 4-54 5 LT MRS, BASEHAIS TR,

Pw min. Pm min. Pr min. Trw (ave.) Trw (max.) Ter (4KB)

[MB/sec] [MB/sec] [MB/sec] [ms] [ms] max. [ms]
Class 2 2 0 2 100 750 20
Class 4 4 0 4 100 750 20
Class 6 4] 0 § 100 750 20
Class 10 10 0 10 100 750 20

Table 4-54: Performance Requirements for Each Class (SDXC)
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413273  SD XHRGEkK

XA 4 SD SCAF R Gk Ak R BRI AR TE ST RGeS PO RAS 3.00 H e X IH) . IXELR AN
ARG TS 3.00 HE SIS U S E T B A — 20 .

W20, BRI BEBUN 12 38 Ay 2 45 B0 DX Rl /2 I SR e i B /N, 7E exFAT U R 4
S3Hic BitMap NAZ AP (E AR HEAR K 258 — ML S ot
4.13.2.8 HE&EEHH4S (CMD20)

CMD20 5& St R H1E, LSO RS S 5% . K 4-53 /v T CMD20 i P A 4e 2o
WRAE CMD20 [ Busy JA AR AEATMIAR R, EWAE F— Dm0 RL M H 4. Host NiZHk
CMD13 3k Check 5% 1 & 4

ORI HI S EEH T LIRS, X ELThREH: Bh-F 0 SRR L 2 g PE R

CMD20 [Pm 21 & R1b. Busy [ KAR IR EIHE He T SCC IS HUE R IhRE

Error Check
CMD — CMD20 R1b CMD13 R1
DAT[0] | Busy |
taysy (max.)
Speed Class Control Command (CMD20)
S|T| Index |SCC| Reserved |CRCV|E
01 0107100 | xxxx all 0 w1
Speed Class Control tgysy (mMax.)
0000b: Start Recording 1 second
0001b: Create DIR 10ms
0010b: End Recording without Move 250ms
0011b: End Recording with Move 250ms
others: Reserved

Figure 4-53: Timing and Command Argument of CMD20

XFT SDXC R, 3 KF CMD20 /&5, 1% SDHC A& a1 1)
MR FIT AR S Sk D) E ) CMD20 J5 IR 55k, SDXC R 2554 tEft. SDHC RKH
CMD20 R A2 55 91 fE
4.132.8.1 W|AIThRERE X
(L JFiREx
XA DI REFR IR S5 Host FHEAEHR S 3o Y- REhR IR TIX /N TIRER) CMD20 B, RARIR
Busy ik 1 FPLIMER 5% CERERIE, WERETE2E, 255,
(2> Blgdsrm
EATHREFR IR NI S a2 2 5 W Entry 5o 3 REBEWRRIR TXADIRER CMD20 B, RIAR
BEEHR RS T, J7 ) Entry 5 2 H 05 iy A ik 24500y ) W % 4% 512-Byte HLEE (CMD24
B CMD25) 5. 4yiXANDJHER Busy FrifliEiik 10ms.
(3)  HREAWIENER
EATIREbR IR Z G Host 45 KBRS 5%, AT ERIa i )a AU PINERAE S IX . 4RIk
FRULT XA ZHAER CMD20 I, Rl LA Hil 5 AU 1085 X M5 . Busy Frilsiik 250ms.
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2 Host 55 11 T S 5%, PR IXAN T REXTH R 552 Host A& Rl &1
(4  gERsmE %

XA THRERR IR R Host 25 AR ok, FHEIRIS/ER)G AU FHIEEEX . Busy fril
ik 250ms. 24 Host 5 11 T AR S 5, MR IX A TR R 254 Host & Al & 1.

VER, Host IR 5 a2 ka5 UK G5k, S A HA THREIONET (B,
hESE AU AT TR S AT ). 24 Host 85 W E 5%, IR E5 RS R IReE A WOk 85 /'S i 2,
£ N iZIE i E AU R3S X5 .
4.13.2.8.2 THFELEL Host fER

X BBk 45 Host L2 FF CMD20

® 1R Host HE#ass SDXC &, HMNiZ3ZHF CMD20 RKbriR IR E &

® N Host ZEEXH T T Cl, fESRF T 710 Entry [TFUG IS A2 FF, Host [N AE I

%% CMD kiRt DIR. 4% DIR 7 LLZE JF UGS s el 5 ik -

® Host il | CMD20 #5iH 4t 5 5 ik 1 .

41329 BEZHLHFRLERG

A-54 TR T R EELN S R R . £E B, Host il CMD20 AR IRIT U6 S ST RE K T 46
R G5k, diRai#F il CMD20 bRl RSk ThhE, sl JEERE RN TS, EER/H
W, RVTFBEAERIREIW R

1. HwAREAN—1TEHZRU

2. FAT JHRAFE T =454, FAT (<16KB) + BitMap (<16KB) +DIR (512B)

3. ClI A s T s (5128, iliik CMD24 5{3#% CMD25)
I BAE S IR, Host JF4K CI, Host WiZig & CMD20 #niRf4: DIR, iXFERAERS IEAfiHIX 7
DIR A1 Cl.

FAT FAT
, Bitmap Bitmap |
i DIR Dl i
[t A it vl : [} 1 IS / [ rravee 5 : bttt
Create} | Write | v | Start | .. Create! | Write | [ Write || Write FAT | Write || Write FAT |: End !
|- DIR |} DIR | { DIR_{{ DIR || RU |[ RU [lUpdate|{ €I || RU Update|{ |
5128 Busy ~1sec 5128 5128 ! Busy~250ms
*. ; ! {CMD24 or 25) :
Create DIR (CMD20) and write DIR (CMD24 or 25) OR
shall be issued if host updates Cl during the recording
{Can be issued before or after Start Recording) i -
i . . ™ Non-
; Speed Class recording period Speed Class

Figure 4-54: Example of Speed Class Recording

414 BERERITHE

XA TR KB I FE SR SRR N i — A T VR
4141 HERREIT

RGOS T2 LT —ANHH AU (M ERTG) O B, RN R IR T AU & .
SD R FFPUER, (HE AU #B4> (EBMER AU 1638 ELHUE IR 2 1IN . 72X AN%4, Host
OZAERET AU TR 25 5 LN 250ms. T AR A SE SRR [ — AR 4345 Bk AU 1, 500ms [
ZIE .
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4142 BEBRBARER SR

4-55 7GR T BEBRERAE B 7R, 48R AU SO HE BRI ) o BRI TS 4R T — M8 BR iy 2
B HEERR— B BRI AU TG . BRI T AT AU, BIRIE I ZE Ll —4 Hek. &-55
HE 2R A BUR TR Nl

ZLEAR AT Host Nz A HI IR BRI o B ISE w] LAHTZR A SkikE o WAL I /N T 1 55, Host
NAZAE T 1R A o W BB 1 FP, Host iz FH 2k A vhiE (01 . 517 %5 2% Nerase, Terase
Hl Toffset vhsz T HL MR . Toffset [d] FATIk MR sk EHL . £ KM% XS4, B
DLE 2 B2 K TATAT AU [ BEBRI ) o SERR E BRI T A% s /N TR, BE 2R N Z/ N T 3 7
A~ AU

Erase Timeout [Sec]

F

TER.-’-‘-.SE Jl 3
2+ Line A
14 Number of AU Erased
Torpeer —» — »
o1 2 3

NERABE

Figure 4-55: Example Erase Characteristics (Case 1 Toprser=0)
71l 4-56 [FE 4k B R T #EBREFIE 1) 5 — Dol o 2L 2 bn VA 2 BRI [RIE 2 Host AZ A8 FH (1)
RESRHEI KT L FP, ZI46RTE LR B /255 HI1.
—AN AU B BRI RN %0 T 3 FP, Toffset 5] T35 —A> AU [RHERRAERT .

Erase Timeout [Sec]

F 3
_,-o-'-"'"-f
Terase 1 V\
Tore—t2 — | Line B
1 Number of AU Erased
| | =
| | L
0 1 2 3 N
ERAZE

Figure 4-56: Example Erase Characteristics (Case 2 Tgprser=2)
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4.14.3 HEBRKXIRM T

ZA AU [P HEBRIB I TH AT 5 B BEBR I TR il GER K . BRIV SAKE 6, 2 A o
AR T — AN A AU S AE, SEOREUE AU BN TH 45 Fos s KR M e, X
PRIV SR TCRE X, RO 25 BT e o e o Dk, —AN/INECR 1) AU N AE — BB
IXAf Host V14 214G 5 /INR ZE [R5 /N ER I
I FH
M AKX ER, Host NAZKHAE AU IS4 /N K, 32 0 i A P /S DX Sl N DX 8 B3/
X3, T e 2 MR I R bR — N KX, BT LA Host M 125 A BBt i, 75 ),
F AT RETBGT HEBR BT -

4144 FERENERSEFAFRRITHE
XA AU BN AKX (6) K5,

T e

Erase Time-out of XAU =2 X 4T o (6)
- ;
+ ¥V ERASE

PEBREE I th A R YOE -

Q) EARK 6

(2 R (DO RN T LR, B RER L

(3) ST THEA AR AU, 75 (2) MUZE R FNZ N 250ms. 4 T 4E R4k i /E 5 40 2k AU

L, fE () Mg BN 500ms.

4145 WwWEBRH ML

CMD12 #H T2 1 2 i 54 4E . SR1T, CMD12 &I EIAH S, #2255 18] 2234 % CMD12 75
P I TR AR R XER . 15 UHS104 &, ISR RIEE R R I RER AR 4, X T Host {5 1 2 Heise/ s
B, CMD23 G eyt WE a4 40 CMD12 2 RAE . Host A B CMD12 )
IS H) o 3X AN 2 DL T B — 0 512 745 S 24 , T SDSC RASCRFIX AN 4 o % T UHS104
K, CMD23 )3 HF2 il .

W HF CMD23 & 1F SCR 15E X[, CMD23 [NV J& R1, Busy & AHEFRIRAT.

CMD23 {EAL R A4, X CMD23 2 5 2 /5 fr 2 2 (CMD18 53 CMD25), il
B Al Ay A EREHE CMD23, % B HOR/ NG (L HF CMD13). W#dr4 CRC ik k4, AL
JR[H] CMD23 (1) R1 WA . GniRaRvEssiose s, HGEE PRI S e (i, ok
P XA AR . Wi E CMD18 Al CMD25 #4E kil 2 7T 4515, Host 75 Z# % CMD12,
A CMD25 883, Biiises T 2 iif CMD23 brill i Bi $s, 4 %41 5 1) CMD23
S SIS0, 19 AN U o an AR R A e K T2 B CMD23 Fril i i, A4 4k
TAZEN,
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Block Count
00000000h: No Effect
00000001h: 1 block
00000002h: 2 blocks

FFFFFFFFh: 4294967295 blocks

Set Block Countgommaag*\ /
S|T| Index | ¢Block County /|CRCT|E No error is indicated by CMD23.

0l1] 010111 | N\ 32-bit i' XX /

F
CMD —| CMD23 | R1 CMD18/25 R1 —
o

—

- —

DAT[O]

Figure 4-57 : Set Block Count Command
5 RHIHFFAS

ERBOF 6 N2ifiaeE : OCR, CID, CSD, RCA, DSR il SCR (&2 748y, ATk
ATALE ) EATR AN Fr 2 A Bed i (WLEEY 4.7). OCR, CID, CSD Ml SCR #iff#%
B FIN B RE S, 11 CRA Fil DSR A /788 /Il B A7 0%, TR S bl & 250 .

J TAERERR Y, ZEFAAREMREA, KM%k 0.

5.1 OCR &%

XA 32Bit FEAE AL AR TR vdd HEREA . F4h, XA TS ETRIRERE R Bit
WRFR EHRE TR, —AIRE Bit BAL. EXAFAARMAKE T 50— AR EHRES Bit B )5
AR EIRA . OCR A7 85 V1% H R R PAT

XA 32Bit BAESAF A AAAE TR Vdd HUEFEE . OCR [ Bit7 A& £E XU HL o7 LI,
BRINEE K 00 1 B — DX B XA $25% CMD8, OCR ) Bit7 ZEM N HFRIRE 0, R, WE M
1.

UbAh, XA FAEA AT 2 N HABRESE S .

Bit 31—k FHUIREN, WK FARMFECE e, EAREN EAL .

Bit 30— RAFRIRSAL, WHRFKZ SDHC &, XAMREN BN 0 FK/RIEXANRJE SDSC o
R EIREALAE R LR R, 5 1 B R ST EAL G 15 R Host I AZ X AR A7 ok % 51 SDSC
o # SDHC k.

OCR A7 45 V1% R 5E
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OCR bit position | OCR Fields Definition
0-3 reserved \
4 reserved
5 reserved
& reserved
7 Reserved for Low Voltage Range
8 reserved
9 reserved
10 reserved
11 reserved
:‘é Ezﬁzg | VDD Voltage
| Window
14 reserved
r15 27128
| 16 829
17 29-30
18 3.0-3.1
] 19 3.1-3.2
¢ 20 32-33
\ 21 3334
| 22 3435 |
L23 3.563.6) J
247 Switching to 1.8V Accepted (S18A)
25-29 reserved
30 Card Capacity Status (CCS)’
3 Card power up status bit (busy)®

1) This bit is valid only when the card power up status bit is set.
2) This bit is set to LOW if the card has not finished the powsr up routine.
3}  Only UHS-I card supports this bit.

Table 5-1: OCR Register Definition
SRR TG g Wi 5-1 Pras. WM Bit /2 0, IXANHJERIA SR . HZERAE,
X Bit (31) ¥ E K Low.
52 CID &%

RIRD A7 (CID) J&—A 128Bit % & . HALRE TR HIE R, HHTERKENHF .
NS (RW) KWiZA A0S . CID ZFFamgs T K e X:
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Name Field Width |CID-slice
Manufacturer ID MID 8 [127:120]
OEM/Application ID OID 16 [119:104]
Froduct name FNM 40 [103:64]
Froduct revision FRY 8 [63:56]
Froduct serial number PSN 32 [55:24]
reserved - 4 [23:20]
Manufacturing date MDT 12 [19:8]
CRC7 checksum CRC 7 [7:1]

not used, always 1 - 1 [0:0]

Table 5-2: The CID Fields

MID
—A 8-Bit —#EHI SRR %K. MID 51 SD-3C, LLC GEZafyt: 41, WNRIZ 2 Har
AT =, XA SD K Ko XA FERI B LURIE CID 2747 2% (I mME—Pk

oID

—AN 2 FHF ASCH FHFER, HIBLE R OEM /el RN %E (ROM i3 Flash R3kAEH—
ANRATEHA D). OID 5 SD-3C, LLC (E74Ei: K, WHEMAZMALHA R &6, &
NS SD R K. XA FEM A LUARIE CID 2747 2% 1 ME—PE.

R A CAVELEIRSE SD () SD-3C,LLC LA w5 HAFR ] Flash id1Z2F, ROM,

OTP, RAM 1 SDIO Combo .

SD-3C, LLC /Z2H#a T, aRIZR 2w o i — A RS 2 Al .

PNM

FE A IE—AY 5 Ay ASCIH SR 715 H

PRV

PE A S A iR GRS i 3EE] (BCD) #7, DUAS Bit —, AL D “nm”. “n”
SR A R T, “m” NG BRI o4

BN, 47 A “6.2”7 PRV {45 4. 0110 0010b

PSN

X & 32bit (1) 3%

MDT

I FH WA 16 HEFIEAR 4%, —A 8bit fLEAEA (y), H4h Abit f£E A4 (m).

“m” e A, 1=—H 4.

“y” MRS, 0=2000.

B, =5 H B April 20017 {1 H AR —ZEHI{E S . 00000001 0100.

CRC

CRC7 {46 (7bit), XL 4.5 HR M5 CID A 2R AN o

5.3 CSD &Hfi%

R RBAE A A AR BOC TV ) R I A A5 B . CSD & H A& X, AR HESR Y, a5 KA

Vil a], &5 DSR Zifras il M, 555, FAEARnIgfEis s (LR, A W B E AR T Entry) fE
ik CMD27 . FEEH Entry FIZER G500 R : R=AT LR, W(Q)=—IKAI"5K, W= 51,

CSD_Structure
CSD MK BRI e TP EL A AR LA e 2 LT A
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CSD 27 {7 #41] CSD_Structure AR T 454 A
% 5-3 WoR T M5 CSD Z5MMfRA S .

CSD_STRUCTURE CSD structure version Card Capacity
0 CSD Version 1.0 Standard Capacity

CSD Version 2.0 High Capacity and Extended Capacity
2-3 reserved

Table 5-3: CSD Register Structure

532 CSD #4778 (CSD Version 1.0)

Name Field Width |Value Cell 1csp.siice

Type

CSD structure CSD_STRUCTURE 2 00b R [127:126]
reserved - 6 00 D000b R [125:120]
data read access-time-1 TAAC 8 xxh R [119:112]
data read access-time-2 in CLK|NSAC 8 xxh R [111:104]
cycles (NSAC*100)

max. data transfer rate TRAN_SPEED 8 32h or 5Ah R [103:96]
card command classes CCC 12 01x110110101b R [95:84]
max. read data block length READ BL_LEN 4 xh R [83:80]
partial blocks for read allowed |READ_BL_PARTIAL 1 1b R [F9:79]
write block misalignment WRITE_BLK_MISALIGN 1 xb R [78:78]
read block misalignment READ BLK_ MISALIGN 1 xb R [77:77]
DSR implemented DSRE_IMP 1 xb R [76:76]
reserved - 2 00b R [75:74]
device size C_SIZE 12 xxxh R [73:62]
max. read current @VDD min |VDD_R_CURR_MIN 3 xxxb R [61:59]
max. read current @VDD max |VDD_R_CURR_MAX 3 Xxxb R [58:96]
max. write current @VDD min |VDD_W_CURR_MIN 3 Xxxb R [55:53]
max. write current @VDD max |VDD_W_CURR_MAX 3 Xxxb R [92:50]
device size multiplier C_SIZE_MULT 3 Xxxb R [49:47]
erase single block enable ERASE_BLK_EN 1 xb R [46:46]
erase sector size SECTOR_SIZE 7 HIOOOXKD R [45:39]
write protect group size WP_GRP_SIZE 7 XXXXAXXD R [38:32]
write protect group enable WP_GRP_ENABLE 1 xb R [31:31]
reserved (Do not use) |2 |0ob R [30:29]
write speed factor R2W_FACTOR 3 xxxb R [28:26]
max_ write data block length WRITE_BL_LEN 4 XXxxh R [25:22]
partial blocks for write allowed |WRITE_BL_PARTIAL 1 xb R [21:21]
reserved - 5 00000k R [20:16]
File format group FILE_FORMAT_GRP 1 xb R/W(1) | [15:15]
copy flag COPY 1 xb RAN(T) [[14:14]
permanent write protection PERM_WRITE_PROTECT |1 xb RW(1) [[13:13]
temporary write protection TMP_WRITE_PROTECT |1 xb R [12:12]
File format FILE_FORMAT 2 xxb RAW(1) | [11:10]
reserved 2 00b R [9:8]
CRC CRC 7 X00XXb RW [7:1]

not used, always'l' - 1 1 - [0:0]

Table 5-4: The CSD Register Fields (CSD Version 1.0)
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FHTE RIS CSD FAHCE IR A . Wi B HE X, Pra ) Bit BRSO 2o 5
—A™ Bit FFaR 1) 2k HI AL .
® Taac

SE SCHUI U5 10) 15 18] £ 7 A2 0
TAAC bit position |code
20 fime unit
0=1ns, 1=10ns, 2=100ns, 3=1ps, 4=10ys,
5=100ps, 6=1ms, 7=10ms
6:3 time value
O=reserved, 1=1.0, 2=12, 3=13, 4=15,
5=2.0,
6=2.5,67=3.0, 8=3.5, 9=4 0, A=4 .5, B=5.0,
C=55 D=60, E=7.0, F=8.0
7 reserved

Table 5-5: TAAC Access Time Definition

® NSAC

S8 SCHCHE U7 Ta) I [ AR IS b e DAL 7 (R B 22 15 L .- NSAC IR A7 100 AN e RS . PRI, 25040
U7 1) B T (R IS b e DAL 7 ) i RABL 2 25.5K I il 40

114 4-49 ZEIK [P REAN ) 10] IN 8] 2 Taac A NSAC RS AT o FE W 1%l 1k Host F S B I gt 32 o 5
T ) IR 1) R 122 A g it Bl B VA i 55— HiE Bt F LR AE I
® Tran_Speed

N T A S S e ) d K B A% i A< ——Tran_Speed.

TRAN_SPEED bit |code

20 transfer rate unit

0=100kbit/'s, 1=1Mbit/s, 2=10Mbit/s,
3=100Mbit/s, 4... 7=reserved

6.3 time value

O=reserved, 1=1.0, 2=12, 3=1.3, 4=1.5,
5=2.0,6=25, /=30, 8=3.5, 9=4.0, A=4 5,
B=5.0, C=55,D=6.0, E=7.0, F=8.0

7 reserved

Table 5-6: Maximum Data Transfer Rate Definition

TR, WTYRTAY SD -, XAMEN IZEE A 00110 010b (032h), H:Z&F 25MHz—SD
(b yN (N P

AE A, IXAME N 1% 8L 0.1011_010b (05Ah), 4T 50MHz, 4P #iXiE ik CMD6
5 CMDO i 23R [Fl 2 BRUIRAS,  IXAMEKF A 032h.
® CCC

SD R 24 BT (403, R348 CCC & X T Ry Leay 41T
PIZFE. —~ CCC Bit A 1 BIMHR /RX MR 24L& SCRF . X TS dlE X, &%% 4-20.
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CCC bit Supported card command class
0 class 0

1 class 1

11 class 11

Table 5-7: Supported Card Command Classes

® Read BL Len

SRS R ZRE"‘D-E’L-LE“%Jrﬁ IBE, I kBB T 76 ] 512...2048 A
(ST 4.0 SRBUEAN S BO. 7R, #—/SD £+, Write BL Len /%% Read BL_Len.
READ_BL_LEN |Block length
0-8 reserved
9 27 = 512 Bytes
10 219 = 1024 Bytes
11 2" = 2048 Bytes
12-15 reserved

Table 5-8: Data Block Length

® Read_BL_Partial (7£SD 1 EN 1)

7 SD %, B SRR VR . EURAE EANRHR R AT T o R NN E— AN
® Write BLK_ Misalign

E X AN A T S R T Memory A — AN, Memory BRI E SUEE
Write_BL_Len,

Write_ BLK_Misalign=0 /R~ % Ak bl 2 T 801 s

Write_ BLK_Misalign=1 7 7 )k el 5% Rvr i,
® Read BLK_ Misalign

5B AN A TR S 2 S G Memory A — AN, Memory Bk /N E SUEE
Read BL_Len,

Read _BLK_Misalign=0 /R~ % B4k bl 2 T80 s

Read _BLK_Misalign=1 F /R 4 ARl Bl 52 Fe 1
® DSR_IMP

SE UL E IR BN B BOR AR A R b e iR BE, — AN IKSIF BLAF A7 4% (DSR) M58 i (I
T 5.5).
DSR_IMP DSR type
0 no DSRKR implemented
1 DSR implemented

Table 5-9: DSR Implementation Code Table

® C SIZE
EANSETFH AP EE AR (AR LR X)), A RED C_SIZE, C_SIZE_Mult
Ml Read BL_Len JKit5, R
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figho

memory capacity = BLOCKNR * BLOCK_LEN
Where

BLOCKNR = (C_SIZE+1) * MULT
MULT = 2--Size T2 (C_SIZE_MULT < 8)
BLOCK_LEN = 2fFA9-FLLEH, (READ_BL_LEN < 12)
H T FRR 2G FA5FE, Block_Len %1% 1024 Byte.
R, KRR Aegnidk 4096 X 512 X 1024=2G Byte.
/s —/> Block_Len=512 “# 17 [f] 32 M Byte K] LUk C_SIZE_Mult=3 1 C_Size=2000 k4w

SDSC s K E i X K/ & 4,153,344 Bt (2028MB).
Vdd_R_Curr_min, Vdd_W_Curr_Min

fEdp /MR, VDD T, BRI IR S KR T
VDD_R_CURR_MIN
VDD_W_CURR_MIN
20 0=0.5mA; 1=1mA;  2=5mA; 3=10mA;
4=25mA; 5=35mA; 6=60mA; 7=100mA
Table 5-10: Vpp i, Current Consumption

Code for Current Consumption @ VDD

Vdd_R_Curr_Max, Vdd_W_Curr_ Max

{Ef KAEHL VDD ', SRS IR KR T Gt
VDD_R_CURR_MAX
VDD_W_CURR_MAX

2.0 O=1TmA; T=5mA;  2=10mA; F3=25mA;
4=35mA; 5=45mA; 6=80mA; 7=200mA

Table 5-11: Vpp max Current Consumption

Code for Current Consumption @ VDD

C_Size_Mult

NS TS U NI T MUt L C_Size” o Mult 1 74y 25252

C_SIZE_MULT MULT

0 22 =4

2°=8
2% =16
2° =32
2° = 64
2"=128
2° =256
2°=512

||| W k| =

Table 5-12: Multiply Factor for the Device Size
Erase Blk _En

%5103 7T Jt 130 1T



Erase_BIK_En & S T BRI A0 S o0 ORI o #BRERAE REAR IR EH L2 AN 512 F 11 )
JG, B 112 Sector_Size & XWHIT (BE B (IR THE SO,

Witk Erase_BIk_En=0, Host fE#Fx—Hhok# £ Sector_Size [f1H.IC. HERIFIH T A& T I
MR B TR, BIEL S T 4N B g5 . 9l tan, Wik Sector_Size=31, Host ¥ & # Fx T4 kit
h 5, EBR A HHLEE Y 40, PIBRHMN O 2] 63 K4k 2 FR, Wil 5-1 Prow . (2 74871 : 5/(31+1)=0 Sector;
40/ (31+1) =1 Sector. Huhbif &Hedbhtk.)

1 2 3 4 5 8

Physical Block o
(per C3D) 0123456789 0123456789 0123456789 0123456789 0123456785 01234567809 01234567809

Host Erase
Address Range

L

Erase Area -

Erase Unit
Size

| -

[}

Figure 5-1: ERASE_BLK_EN = 0 Example

W Erase_BIk_En=1, Host figfElbr—Heol# 2 B 512 F I H 0. I TFUh kb 1) 45 S bk 1% B
HHMERR . B, WS Sector_Size=31, Host ¥ B R ITUaHIE Y 5, L bt 40, ¥yt
PEIN 5 2 40 Kepdgbr, anE 5-2 s

Physical Block 0 1 2 3 4 5 .
(per CsD) 0123456789 0123456789 D123456789 0123456789 01234567859 0123456789 0123456789
Host Erase -

Address Range

L )

Erase Area |

I
Figure 5-2: ERASE_BLK_EN = 1 Example

® Sector_Size

—ANATEEBR BE RN XA 27 A7 48 B2 —A 7-Bit —EHgmid i, & L5 He L Write_BL_Len)
it SEBR B/ RN 1ok . 0 RIS —ANE L, 127 XK 128 M.
® \Wp Grp_Size

EARPA KN EAN TN LA T-Bit (B g, e X T EERBI SR (L
Sector_Size). SEFr FR/NEMIE IO 1 KIFF R 0[RRSI EH, 127 FoR 128 1NEHk.
® \Wp Grp_Enable

0 HE/RBA G IR AT fE.
® R2W_Factor

S8 SCHUR TR g RIS TR DA 22 B U I INFR) o 1 365 ST 4 =X
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R2W_FACTOR Multiples of read access time
1
2 (write half as fast as read)
4
8
16
32
7 reserved

Table 5-13: R2ZW_FACTOR

o|o[s]w[n]=]o

® \Write BL Len

, WRITE_BL LEN ., N e o e .
B E R Y 2 U P, R HK i AT AR T 512...2048 AN (L

411 RECEAE D). 512 FAT Write BL Len —E &YW R, £ SD kK,
Write_BL_Len /&5 T Read_BL_Len.

WRITE_BL_LEN |Block Length
0-8 reserved

9 2% = 512 bytes
10 2'% = 1024 Bytes
11 2" = 2048 Bytes
12-15 reserved

Table 5-14: Data Block Length

® \Write Bl _Partial

5E SAEPS dir 4 b J2 A5 w] DU &R 20 HoR

Write_BI_partial=0 %/~ R Write_BL_Len HUR/NFIILES 3742, B 512 #7054 BRI HIREFE
RESH T2E T IS .

Write_BI_partial=1 /< /N ERM BRI T o d5 /IR — AN 715
® File_ Format Grp

feoRiE P AR AR . X T ROM,  IXAMEUE 3. IXANMAAE T #E% 5-15 s (L
File_format).
® Copy

E XN (=0) 8iEF a8 (=1, WEXA Bit 1, FriRRMARZSEEIN. B
7 ROM, Copy Bit /& — X r i Bit.
® Perm_Write_Protect

IKAMORI B R N R S s BE bR O TR, AT A0S R B i 2 2 K AP A 1F)
filtn, BRIAMEZ 0, AKAMTEHLS LR
® Tmp_Write_Protect

I I Hts R4 R A AR 1RSSR 8 TR, T IS R By 2 2 I I P A 1D
XA Bit gt BB AL, B, BRIAMERE 0, AKATEHS LR
® File_Format

PRRR BRSO L. X ROM,  XANMEGE H it & TR i A hg Ak :
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FILE_FORMAT_GRP |FILE_FORMAT Type

0 0 Hard disk-like file system with partition table

0 1 DOS FAT (floppy-like) with boot sector only
(no partition table)

0 2 Universal File Format

0 3 Others/Unknown

1 0,12 3 Reserved

Table 5-15: File Formats

— NV IR TR SO RS b 4 .
® CRC

CRC /& 45 CSD AFfray WA IR IS A . R4 1T 4.5 Kl 5. XFTEf CSD &k, i#id Host

KEF AL . ERYORNT N THI46 1 CSD I 2% .
5.3.3 CSD %% (CSD R4 2.0)

% 5-16 7N T 5 X4y SDHC 1 SDXC K] CSD A 2.0.

TR T CSD kA4 SDHC = AR S E Hs 5 7

CSD hiuAs 2.0 HuJLAN 4G SDHC Ko [ 5 344 /2 v & i e B, AxiH Host A2
SR, [H] 2 E L Host RERS PRFFHEZY CSD IRAS 1.00 FRHRITIHRM Gt W F: R=1 LK),
W(L)=—K 5, W= K51,

Name Field Width |Value Cell Type |CSD-slice
CSD structure CSD_STRUCTURE 2 01b R [127:126]
reserved - 6 00 00D0b R [125:120]
data read access-time (TAAC) 8 OEh R [119:112]
data read access-time in CLK|(NSAC) 8 00h R [111:104]
cycles (NSAC*100)
max. data transfer rate (TRAN_SPEED) 8 32h, 5Ah, 0Bh or |R [103:96]
2Bh
card command classes CcCC 12 01x110110101b |R [95:84]
max. read data block length  [(READ_BL_LEN) 4 9 R [83:80]
partial blocks for read allowed |(READ _BL _PARTIAL) 1 0 R [79:79]
write block misalignment (WRITE_BLK_MISALIGN) (1 0 R [78:78]
read block misalignment (READ BLK_MISALIGN) |1 0 R [77:77]
DSR implemented DSR_IMP 1 X R [76:76]
reserved - 6 00 0000b R [75:70]
device size C_SIZE 22 X00oh R [69:48]
reserved - 1 0 R [47:47]
erase single block enable (ERASE_BLK_EN) 1 1 R [46:46]
erase sector size (SECTOR_SIZE) 7 TFh R [45:39]
write protect group size (WP_GRP_SIZE) 7 0000000k R [36:32]
write protect group enable (WP_GRP_ENABLE) 1 0 R [31:31]
reserved 2 00b R [30:29]
write speed factor (R2W_FACTOR) 3 010b R [28:26]
max. write data block length  [(WRITE_BL_LEN) 4 9 R [25:22]
partial blocks far write allowed | (WRITE_BL_PARTIAL) 1 0 R [21:21]
|reserved |- |5 |00000b |R [20:16]
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File format group (FILE_FORMAT_GRF) 1 0 R [15:158]
copy flag COPY 1 X RAN(1) [14:14]
permanent write protection PERM_WRITE_PROTECT |1 X RAN(1T) [13:13]
temporary write protection TMP_WRITE_PROTECT |1 X RAW [12:12]
File format (FILE_FORMAT) 2 00b R [11:10]
reserved - 2 00b R [9:8]
CRC CRC T H000Xb RAW [7:1]
not used, always'1' = 1 1 = [0:0]

Table 5-16: The CSD Register Fields (CSD Version 2.0)
® Taac
XAME[E 5y OEh, F£o8 Ims. Host ANWiZ{# H] Taac, NSAC I R2W_Factor Kil- S0,
e E AR A E BN E (I 4.6.2)
® NSAC
XA E 4 00he NSAC AN ZpE FH T S I
® Tran_Speed
XA E AR AT CSD % fE a4 1.0,
X}T- SDR50 #1 DDR50 #5:X, UHS50 % & Tran_Speed 2 0Bh (100Mbit/sec) .
UHS104 K 15¢'% Tran_Speed 2 2Bh (200Mbit/sec) .
® CCC
XA E AR A T CSD % A a4 1.0,
® Read BL Len
XA 2 K 9h, %R Read BL_Len=512 715,
® Read BL Partial
XA E A 0, ORI @ 4E R, A HR; a2 SRV
® Write BLK_ Misalign
XANMELE 52 4 0, FonAE SDHC K H 4 ekl Huids SR 2 28 111 5
® Read BLK_ Misalign

XN 2k 0, FIRTAE SDHC R H g8kl B S s 2248 11115
® DSR_IMP

XA 2 AR TR T CSD ZF A7 ashieAs 1.0,
® C SIZE

XA R F) 22Bit, AEW RN EIL 2TB LT 32Bit Eﬁﬁ%ﬂﬁhﬁ%)‘(mﬁ%ﬁ Memory %% ] ).
EAZHH TS P BE - aE M2 S5 X)) . K& E@ C_SIZE, C_SIZE_ Mult
F1 Read_BL_Len KI5, WiF:

memory capacity = (C_SIZE+1) * 512K byte

SDHC R d/INH X R/ 4,211,712 BE (2,056,5MB).
A 2.0 1) SDHC + C_Size M5 /M A% 001010h (4112).
SDXC R /INH 1 IX K/ E: 67,108,864 Bt (32GB).
A 2.0 1) SDHC < C_Size [ /IME /& 00FFFFh (65535).
® FErase Blk En
XA E A 1, KR Host AEERR 1 8 24> 512 T 45 (1R IT.
® Sector_Size
AN 2 7TFh, KoK 64Kbyte. IX/MEFIEFRERAETC G, SDHC Fil SDXC KA AU K/Mx
2 Memory i 5, IXAMEA RN IZATH
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® \Wp Grp_Size
XA 2 4 0, SDHC RASZRFS R4,
® \Wp Grp_Enable
XA 2 4 0, SDHC RASZRFS R4,
® R2W_Factor
AN E N 2h, Ko 4 A IR YT ]I TR 3 LA R2W_Factor SKit5. Host AR iZA#
FIXAR 1, NAZATH] 250ms 45 58I (I, 4.6.2 Z75),
® \Write BL Len
XA 2 K 9h, %R Read BL_Len=512 715,
® \Write Bl _Partial
AR E ) 0, oMM AR, SO e A AV
File_Format_Grp
XA BEE K 0, Host ASFEAL XA
® Copy
XN 8 U AT CSD A fE i A 1.0
® Perm_Write Protect
AN 8 U AT CSD A A iU A 1.0
® Tmp_Write_Protect
AN 8 U AT CSD A fE iU A 1.0
File_Format
XA BEE K 0, Host ASHEAL XA
® CRC
AN 8 U AT CSD i fE iU A 1.0
54 RCA &fr#s

A5 [ 16-Bit AH5C - Mk 27 A7 2 A7 BC kb, Mk 2 AR AA A B TR R AR 1 . IX AN HuhE P AE R
SR S 1 Sk Host-11H. RCA 274725 1 BRIAE /& 0x0000. 0x0000 1F & & B4 25 1d HH CMD7 %
B3 Stand_by IRA
5.5 DSR #Ffrss (W[ik)

16-Bit I B 5 A7 2470 2515 6.5 VR4 RIA . STk Hu ] T4 M P Re e R VR 4k (HY
WTRREKEE, LHEEANEHSED. CSD et 5T DSR A7 a1 H15 . DSR Ff7es
I ERIAE 2 0x404.

56 SCR &HF%

7 CSD %ifise, XHA Y —AN4N SD KAl E 78 (SCR) Ml & %1728, SCR #ft SD
TR E S R RS L . SCR 27725 2 64Bit [ K/Ne IXANZAERNZA SD K FLLET)
R E

THRHIR T SCR 222N 25
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Description Field Width |Cell [SCR
Type |Slice
SCR Structure SCR_STRUCTURE 4 R [63:60]
SD Memory Card - Spec. Version SD_SPEC 4 R [59:56]
data_status_after erases DATA STAT AFTER_ERASE 1 R [95:55]
SD Security Support SD SECURITY &) R [94:52]
DAT Bus widths supported SD BUS WIDTHS 4 R [21:48]
Spec. Version 3.00 or higher SD_SPEC3 1 R [47]
Reserved 13 [46:34]
Command Support bits CMD_SUPPORT 14 R [33:32]
reserved for manufacturer usage - 32 R [31:0]

Table 5-17: The SCR Fields

SCR_STRUCTURE | SCR structure version SD Physical Layer Specification Version

0 SCR version 1.0 Wersion 1.01-3.00

1-15 reserved
Table 5-18: SCR Register Structure Version

® SD SPEC
PR R SCREA) B Z RS T AR
? SD_SPEC Physical Layer Specification Version Number
0 Version 1.0 and 1.0
1 Version 1.10
2 Version 2.00 or Version 3.00 (Refer to SD_SFPEC3)
315 reserved

Table 5-19: Physical Layer Specification Version

® SD SPEC3
SD_SPEC | SD_SPEC3 | Physical Layer Specification Version Number
2 0 Version 2.00
2 1 Version 3.00
I P R
BUR P B JZ RS P ISCAS 1) Host 0 NAZ IR R IAS . B —[icAs K & XA SD SPEC 15,

R K Yeg SD_SPEC {Hl i NIA&MAR IR, X TRE—RRA, B &N Zi . LAhdl a4

PEARVF.
® A 101 RIEk (SD_SPEC WE K 0)

(1) RAZLF CMD6

(2)  FAZLFCMDS8

(3) M XERN L 2GB
® AR 1.1.0 RIEk (SD_SPEC WE K 1)

(1) R3FF CMD6

(2)  FAZLFCMDS8
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(3) M XERN A 2GB

® JiiA 2.00 KZk (SD_SPEC ¥ ¥ 2)
(1) R3FF CMD6
(2) R3ZFF CcmD8
(3)  R3(FF CMDA42
(4)  SDHC RV 1% R % 552
(5)  HF X &N L 32GB

® JiiA 3.00 KZk (SD_SPEC ¥ ¥ 3)
(1) R3FF CMD6
(2) R3ZFF CcmDs8
(3)  R3(HF CMDA42
(4)  SDHC 1§, SDXC I i% 3 fi R 45 2
(5) M XZENEIL 2TB

I FHVE R
ifiIA SCR 1) SD_SPEC fRAKT, Host Nz AE & ik K vl g R =R A ) SD_SPEC. {4
R KRR A e 2 R AR T2 1

® Data Stat After Erase

E R R EAHRES 2 0182 1 CIREIIR TR %0,
® SD_Security

TR R SCFF I 22 S A

SD_SECURITY Security Specification Version
no security
Mot used
Version 1.01
Version 2.00
Version 3.00
-7 reserved
Table 5-20: SD Supported Security Algorithm
HE, NT—ANEMS SD R, CFL2BUEREIR . X ROM (Hi) Ml OTP (—iX
AlgAE) KA SD R, LAFFIERTIEM. 7F SDSC &, XAMEMNZBE R 2 RA 1.0.1), 1
SDHC v, XAMEMNIZEE R 3 (R4 2.00).
® SD Bus_Widths
FHIR R SCRE I T AT 5 2

N | R =D

SD_BUS_WIDTHS Supported Bus Widths
Bit 0 1 bit (DATD)

Bit 1 reserved

Bit 2 4 bit (DATO-3)

Bit 3 reserved

Table 5-21: SD Memory Card Supported Bus Widths
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WeAR SD /b WAZsCHs 2 iR 1-Bit 50 4-Bit 58, EA(E(T SD RV iZ 2 /D 1E Bit0

12 (SD_Bus_Width= “0101”).

® Cmd_Support
SCR 1) Bit 45-32 5& L T (¢ Hr w4
SCR Bit | Support Command Command | CCC | Remark
33 Set Block Count CMD23 2.4 Mandatory for UHS104 card
32 Speed Class Control CMD20 2.4 Mandatory for SDXC card
Table 5-22 : Command Support Bits
6 SD REEMEO
SD R4 6 ARIM THAE 5 F0 — AR HL R 2k«
® CMD: {5 5 &5k, Host fI<4k4){E Push-Pull J7 =X
® Dat0-3: Data {5 52X {5 52k, Host Al-RIKa)7E Push-Pull J5
® CLK: B2 Host 45 RIME S . HizAT 1 Push-Pull J5 U
® Vdd: 4 RMHEE
®  Vssl,Vss2: AN T4k

B TS RL IR N AR HOAE S I BT IS R R A BT SR A A, AT T DA e ) —

oo XL IAGE BB, (HRWERENIFAE, BN B4 1 L%

2 Dat3 Ml T RAill, 45 Dat3 1) Rdat Nz AdEHe, 5 — A i BN I8 5 3 4

ERDAT %RCMD Rwe

Write Protect VSS o
> VD -
. DATO3
5 5 ™y
SD SRR N R o | T
Memory CC G
Card Nt
Host 0 [I123aseT7s
SD Memory [4
Card |

Figure 6-1: Bus Circuitry Diagram
Rdat #1 Remd /& ER7HIBH, 43%A RIEA, B0 U9TA RIS s LR, Fdr i BH T Ik

CMD #il Dat {5 5445,

Host W iZiliid Rdat 474 Dat0-3, HI{§iJ& Host i} SD K7 SD #i 4 1-Bit #i=. [FFE,

76 SPI #i2, Host Wi% LT “RSV” 1545, WM& e 1.

Rwp S R4 R TT R
S 511 6.6 PIUPIIE AT
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VAR REEE
AR Host A 2R LA AE LIRS 5 e b, ORI #0 AE IR R A2 i, 25k EL
RBCEFEAIE B

6.1 PIEIK

FERGEAINE, S TARIER Pin IEERR0 IEMINUTY, &SGRS00 R 1988, 3% Host
) [ SR (B —LE AL IHLIED A R S BRI (S B ).

M ZE R (vdd) R, SRR E SD FMg [, BANAZIIR. SR e
CRC et i fvy, Bk, Ak FEMTAT Bit AL FBAEE Host &I E)

Y CLK IZ4T7E 4 Fpp G340 ALHPIRAI A FNI-RBNIZIEME L. AR N
A GRS, DUHIER (R Host) #mlidR. i T-4dith S B E (a5 oWl Host SR . T8
SR E, S ) LR A 4
6.2 FERM FEAHRE)D

KT R — AN R, SD R RZINAZTE R AR . — v R R A R — AN R
WS 2, AN B B R Pin 1 (CD/Dat3 i), AL Fhraph . 5N At R
TR IPEAI AL Host $0ATHe S 1534y H2 shh i
6.3 HIEHRYF FEAKE)

& RAZ A B MR AR B AL b S — AN YR Pin (Vdd 503 Vss) A IEHiHbHEE
P, A B NS S Draw 25 R4k

o | Y |

|
i
|
D VAN
_ _ YV notconnected _ ~/
Card
Controll
CMD, DAT, . * oo
CLK a8 -
“?55 not connected T
\
| N
|
1

i
Vss . S /!

Figure 6-2: Improper Power Supply
REASTR 1% HH Y. BE AR 52 PR A LT R B
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Connector

Voo . .

5 T e : :
= | }3
CMD % B s =
T, 0
DAT,CLK '§ __._ _____________ .
I i short kY
/3 .
e W]

= ‘ B

Figure 6-3: Short Circuit Protection
W AR NFFELE Host )58 1, B4 Host Wik sz —> Vdd i Vs [] (138252 1R J 3% 1 156 A i
o
6.4 HEHEITE

SD Rt fL T AR AT Host (R A AR PE
(7M. Power Up #8 L HLREFE, Power On 5 [ LS A e k&)

641 LH
Supply voltage
4
W pp max
Host Supply Voltage | Valid voltage range for
____________ all commands
_ I
Vo min L
I |
| I
| ) 1 .
| ; Time out value for tirge
: 0 infializalion process = 15ec
ﬂujr_upﬂﬂg.%ﬁuggluﬁmp_up@g _‘End of first ACMD41 to card read*_{._l
|
GI ACMD|| N ACMD| Nee | ACMD &L
Initialization sequence™ | CMD CMDE [ 51 prm ol 21 [ |41 CMDZ
- Optional repetitions of ACMD41
| Initialization delay: until no cards are responding
The maximum of with busy bit set

1 msec, 74 clock cycles
and supply ramp up time

Figure 6-4: Power-up Diagram
® ‘ LHLIE & MCh M 0 | vddmin L TSR] (2% 6.6), Wy TNHZ%, 4 SD
RN, R BRI R T R
®  “ ["tfi RampUp INf[A]” S Bt 1Al 45 f A 2 HRAE 00 (Host EHL LR MIH )R AERZ 2R

— A A AT,
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6.4.1.1

Host W iZ it HLZh +, IXFEAE 250ms Y HL A E] Vdd_min, JF4R%5 SD Rk %/ 74 4~ SD
4p, fRFF CMD 55 km . 76 SPIALIA G, 76 74 ANEFB R A, B AR EE i .
b CRERGEN, B, MREEEITNIEAR) &, FEEA Idle JRA&. A SD AR
) Host i, CMDO & AT E (2 teyd: R LHEHE Idle tRA&). 75 SPI A1 Host
I, CMDO Wi% @& RIELs R — M.

CMD8 & E WL Z A% TR AT 2.00 BN A LASZ e 2 R YE R, Al A2 R Rt g
Hs o A 2.00 BG B = ilAS Host V%4 &k CMD8, 75-RWI A2 Ji i s Hs . A 32 #F CMD8
) Host i 42 fit =y v s Ji il

ACMDAL AN a4, TV i e i e B g, 2R e eI Ll .
) Host REGLIEHEZ AR, Host i% check JrA B-Ris LA EHE . A, Host Wikt
—AR, WILRE.

o X T

Wy B AR T RRA 2.00 [P 6-4 BEH R R AL . K 6-5 (& MUy H T 6-4. Host 78 HLIJE
RampUp Z iij if7 2R FF FUEMS T2 i/h T~ 0.5V, #id 1ms.

VDD Supply
voltage
A

IV — = e —— — — — — —

gyl = _

Stable Supply voltage

0.5V bow

level/duration

er On/Cyele

» lIme | not to scale)

6.4.1.2

rﬂ—?imsw—-

Power ramp up—.-—l—-‘—lnllialluﬁon Baq uehne—b{— CMDO

| Initialization delay The
maximum of 1mse:, T4 clock
cycles and supply up time

Figure 6-5: Change of Figure for Power Up
L ELE . Cycle

MRSy LR NMEH Cycle 1, LAGRIIE SD R AT SERE S AT

D)
(2)

6.4.1.3
i

LS H P V%2 T 0.5V
JEHAN % 4270 1ms

fiteg, Ramp Up
Ramp Up I [E) 52 S 0.5V BI{E HL P E a5 £E Vdd_min A1 Vdd_max [ [ /E A i) E

iF1E], Host GEHEfE SDCLK.

]
(D
(2)

Jefit i Ramp Up 125K
fEF Ramp Up H3L A 1% AT kb i T
f%/I> Ramp Up W [E] 1% 4 0.1ms
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(3) X1 2.7~3.6V fitif, f5 K Ramp Up IS [A]Y.i% 4 35ms
6.42 TFHAIfLE Cycle
® Y Host WiV, R Vdd RAZACT 0.5V LAR ISR/, Ims. 76 F Hu i), Dat,
CMD Fl CLK R A% i JF 55 # t1 Host 4K 5)) 4 38 45 0, LAk S b/ rE I {5 5 22 a8 N1 B
® IR Host HEAEUURAEHE, T2t Cycle. fitl Cycle & FHL, 1 L. X115
] © 2240 T Inactive RSN R FFEMLH Cycle. T 528L— /Mt Cycle, Host WiZ 4 F
AT SERR N R (BN, R Vdd Bi% N T 0.5V SN 1ms)
6.5 TWRERBELIKE) (TEED
SD MEMIREAME T AR L 2 7 L Host FLZY, RS U IR Ml R LA RN, 6 T —
AN AT, Host FlLZE AT 2 1), FEAN RN 2 vl e84 vy — AN AR AN [ 4 R
RIS e A
TE R, A PRUEE SR K IR Sy T4 A A A FIdd < 20k, X Push-Pull #55, n4mfe
A IR BN A IR B — AN T IE R
7t Push-Pull #LX[¥) Dat Al CMD [ 3R Z) B B A1 R 24 72 1 e E P U B 59 8 ) FH R 1) _E T g
. XS BL AT A7 4 (DSR) AFE T W 8-Bit Bifras. HiAras i) P 28 & I AL S R 75 SR AL
LRI 1
CMD #1 Dat s\ 29X 3l 46— AN AT ak s BOM — AN T AR Sh S A (18] 6-6). TSR shi B i)
H EFHFIR B ] By DSRL 2R A28 58, YT T IRSNE B A . HANIKS) AR FH DSR2 (74
WHE, YT T IRSHY B IR HLU A ) TR 5 2 K ) (1) W (] FEL T # o IE A AL G X P AN BY B n] LA
Ak D PERE
% 6-1 52 LT DSR A2 A 75

|DSR1 | 7 | & | 5 | a4 | 3 2 1 | o
tawitch-on max reserved 5ns 20ns 100ns 500ns
tawitch-on min 2ns 10ns 50ns 200ns

DSR2 | 7 | e | 5 | a4 | 3 | 2 1 | o
ip&ak min 100mA | 20mA 5mA TmA
ipeak max reserved 200mA [50mA  |[10mA  [2mA
trise typ Sns 20ns 100ns  |500ns

Table 6-1: DSR Register Contents

DSR1L i [ s St 9K 8 il A48 (1) Switch-On B[], 7EAMAEE 1, JC LA BhoR 9K 2 B B A
5 [ Y S P ) At o
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CLK
Internal card clock
- :} pad
Drive DATO-3pin 4 \
[ .
4 DATD-3
DATO-3 out 4
- ~ # / N
4 v
- M :}
DATO-3 line in
Drive CMD pin
-
CMD line out
[
// CMD
*— pad
- :}_
CMD line in

Driver Stage
Reqister

Figure 6-6: SD Memory Card Bus Driver
TR ESRAETE L (R, WD Irr 8l & A 2. AT DSR1 FIl DSR2 4145 Bit 27 LA

TR, DSRL TEG AL GBI SR e, Teonk = (2 tawtanon mar)
DSR2 %517 441504 BER AU KNSR . T B U SRR B ) — 5
).
66  33VIREHELBERMERMS
6.6.1 LIRS A He P BUAEL

Parameter Symbol [ Min | Max_ Unit | Remark

Supply Voltage Voo [2.7 | 3.6 | V

Qutput High Voltage Von 0.75"Vop v lon=-2mMA Voo min
Output Low Voltage Val 0.125"Vpp \ lor = 2mMA Voo min
Input High Voltage ViH 0.625"Vop Vpp+0.3 v

Input Low Voltage Vo Ves-0.3 0.25 "Vpo 3

Power Up Time 250 ms From OV to Voo min

Table 6-2: Threshold Level for High Voltage
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6.6.2  WEfH HLU AN LU

Parameter Symbol | Min Max. Unit | Remark
Peak voltage on all lines -0.3 Voot0.3 A%

All Inputs

Input Leakage Current ‘ ‘ -10 ‘ 10 ‘ HA |

All Outputs

Qutput Leakage Current ‘ ‘ -10 ‘ 10 ‘ HA |

Table 6-3: Peak Voltage and Leakage Current

6.6.3 HLHHFE
FL T FEAE 1 APR38Rl &
® /Ny AHr: &K 15mA
® /EIHALIIN: Sk 100mA
o {EERYHEBI P E: T SDSC Al SDHC &, #H K 100mA; X1 SDXC, 100MA
(XPC=0), =i# 100MA (XPC=1). (T4 : SDXC I Power Control, . ACMDA41)
® iR ERE: 5K 200mA
® 7F UHS-I ##E: ik 400mA (UHS50, DDR50) 1{# 800mA (UHS104)
oA T REdRAE: B K 500mA
—ULLTIfERE S CMD6 A1 SDIO ki (441, McEX, ASSD il Combo ). Host i 2k
FEDIRE, IXFEREAN LT BE M HLIA =594 500mA. 7E UHS-1 K, Host ASR [r] i £ UHS-1 45
AL ) RE
6.64 BRIETHMEK
SD A ZR A HI 2 % Host HLZ¥ Chost, S 2k H 5 H%F Chus & 215 5 1R HL % Ceard
(1T

Total Bus Capacitance=Chost + Chus +N* Ccard —N BEER R
Parameter Symb{:l Min\ll Max. Unm Remark
Pull-up resistance Rewo 10 I| 100 (kO To prevent bus floating
Rpar I
Total bus capacitance for each signal line |C 40 pF 1 card
Crost*+Csus shall not exceed
30 pF
Card capacitance for each signal pin Ccarp {10 ) pF
Maximum signal line inductance 16 nH
Pull-up resistance inside card (pin1) Rpats 10 |90 kQ) May be wused for card
_ detection
Capacity Connected to Power Line Ce 5 uF To prevent inrush current

Table 6-4: Bus Operating Conditions -—Sﬁgnal Line's Load

1EE: CMD H DAT 15 54 i4 145 1 Chost, Vbus Fil—/> Ccard 2/, Kb &4 15250 THth
%423 SD -k Host.

Host % FEAEAMeE 5 1 5 R 2k 2 Chost, Vbus AT Ceard (A1, XSS HUE M FEAME 5 58 X
1. Host BEW 4k 3E Chost Fl Cbus, IXFEHREA Bk LA /N TR 2 7145 (Cl=40pF). 34N
LA/ T Cl B RAE (40pF) I, SD RARIEE KR Z e

T BRAIRAEAN FEIRI R, Vdd-Vss (1[0 RBOCB A € X SuF (3% 4F ED.
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6.6.5 BL&fETHTHA

vl
VoD
input vV I output
oH .
high level | high level
Vi
undefined
Vi
input
low level VoL output
4 low level
Vss t

Figure 6-7: Bus Signal Levels
N Tl A2 JEDEC #iks 15 JESDS-1A Fll JESDO-7 (ISR, X TATLMIZAT VSR vdd, K1
i NI ST AR R 6-2 R ST LA
6.66  E&ERF (BRI

Mot Valid

Figure 6-8: Card Input Timing (Default Speed Card)
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—LooLviming

Vop commmmmmemeee =
Card Output Mot Valid Yalid Mot Valid
A I
Figure 6-9: Card Output Timing\{ﬁfault Speed Modeb
Parameter Symbol [ Min. Max. |Unit Remark
Clock CLK (All values are referred to min (Vy) and max (V.),
f——_‘_—-‘-‘-‘\g

Clock frequency Data Transfer Mode fep 0 25 MHz QCARD =10 pF (1 car@
Clock frequency Identification Mode fop 0/100 | 400 | kHz c;:ﬂ'ﬂ_pFT‘Tat’rd}
Clock low time twL 10 ns Cearp = 10 PF (1 card)
Clock high time twH 10 ns Cecarp = 10 PF (1 card)
Clock rise time tTLH 10 ns Cearp = 10 PF (1 card)
Clock fall time tTHL 10 ns Cearp = 10 PF (1 card)
Parameter Symbol | Min. Max. |Unit Remark
Inputs CMD, DAT (referenced to CLK)
Input set-up time tisu 5 ns Cearp = 10 PF (1 card)
Input hold time tiy 5 ns Ceamn = 10 pF (1 card)
QOutputs CMD, DAT (referenced to CLK) -
Output Delay time during Data topLy | O 14 ns c _ng} card)
Transfer Mode L
Output Delay time during topLy | 0 50 ns C, =40 pF (1 card)

Identification Mode

(1) 0 Hz means to stop the clock. The given minimum frequency range is for cases were continues clock is required

(refer to Chapter 4. 4- Clock Control).

Table 6-5: Bus Timing - Parameters Values (Default Speed)
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6.6.7 RENF (EHEHERD

Card Input Mot Valid Mot Valid

Vss ' '

Figure 6-10: Card Input Timing (High Speed Card)

twe . b v b ,
Vop ----meememee oo - oo g
- : 7V Vin
SD Clock Input . i L 7 150% Vg
Ves oo ' ' —» ' — Ty
VDD ____________ §= tCIDL"flfmaﬂ _"‘: ;"—IDHIminj
Card Output Mot Valid Mot Valid
| T — ' )
Figure 6-11: Card Qutput Timingx(ﬂigh Speed M/od’e}
Parameter ‘Symbol ‘Min. ‘Max.| Unit ‘Remark
Clock CLK (All values are referred to min (V) and max (V. ),
Clock frequency Data Transfer Mode fep 0 |50 | MHz |Ccamp =10 PF (1 card)
Clock low time twL 7 ns Ccarp = 10 pF {1 card)
Clock high time twH 7 ns Cearp = 10 PF (1 card)
Clock rise time tTLH 3 ns | Ccarp = 10 PF (1 card)
Clock fall time trHL 3 | ns |Ccapp=10PF(1card)
Inputs CMD, DAT (referenced to CLK)
Input set-up time tisu 6 ns Cearp = 10 PF (1 card)
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Parameter Symbol [Min. | Max.|Unit |Remark

Input hold time tH 2 ns |Cecarp = 10 PF (1 card)
Outputs CMD, DAT (referenced to CLK)

Output Delay time during Data Transfer Mode | topLy 14 |ns |c, =40pF(1card)
Output Hold time toH 25 ns C. = 15pF (1 card)
Total System capacitance for each line' CL 40 pF |1 card

1) In order to satisfy severe timing, host shall drive only one card.
Table 6-6: Bus Timing - Parameters Values (High Speed)

6.7 1.8V {55 W3RN B LR
6.7.1 HtHIKSIRAE
6.7.1.1 IRFHIRE 4 NEFR

i TORIE Host R HERTE, frth OKshREE 2 — A~ KTE I Host £12k. 4 ANATIERELKs)
SR Host RAAEHS LR IMIKS5RSE, DILALE R 2 1) Host 4. 1X4y SD K7 (T H AN A (1)
RGBMAR G Hbr L3CFE, i tt— N ER 5 5 e ke

4 ANTTERE IR B 5 RIS 2 4y UHS-T R 1.8V {55 B P, JLFIFEAE A Host fiy i 8K 5)
WA —AN5% . IEAE 6.7.1.5 fift i, Host N iZk 3R 16 5 45 35 (10 5K 50 5tk 55 L3R 3l 4% 52 1) PCB.
6.7.1.2  1/O IWEhREHRA

R4 H 9K 8l 57 3 T Host [ PCB 11 MIKSuf G,  HL 28 B 80 S5 Al i v o T4 A 2 1 L
Pi, sk LR SR N ARG 5 1 L RSl A B TR B U LA i L LA S UHE
K, AT LA A A “lumped”, 150, “Distributed” (8277 SR OAR). F
BN AR, AR Host N WIBL AR R GE . A, BR AR B P 0 YR B i
Bl PSSRV ARUS — A UR S BAR AR I HAb S A X IR S AN AT WL . PRI, X
AN, WTERE), Host 5145 R HL 2008 W 2 A i) WL

XTI H 1, AR5 55 2 B o — AN SR O g, g AR AR R BTN R
B o PRAMEAL L A0 e LR RN IR BN 2R K5 X UHS50 A UHS104 R SR BN RF 1

(L 3K B

A B /EERNIKS)IRE, S, 50 BRUSALSL (1) [ e Bt A N R S, 7Epr ] - . Rk,

o Xk 50 BRARIAIE R 9K . IXANIKB e S HF UHS104 <15 Cl 2k 15pF FT UHS50 24 K

2] 30pF. AN B A& CH ALK S 55 11 2% 5

(2)  IEHEMA

KA A WRB)E 1.5 5L, & Ok 33 BRAF 44 IKB) 5 g, SCRF ik 208MHz #2475

(3)  IFHEMC

HKAC IR 0.75 FEURBh5RE, & Xk 66 WKi44 LIRS, ot SCRF 208MHz #5555 4K

BT .

(4)  IFHEM D

HHC UKF 2 0.5 (IR AL, HaRIreh— AN K, (KM A MK EMI R ZE ) RS

KA D AR BT R BRI R A AN AR B T, RGE A A

SR R G, A D s N 100 RRAA 4 LIRS e, fe R EREA I e Host (1311

Wi 6-7 Fron, nIIERERIIR B A I SCREI A TR IR AL
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Driver Type | ”°m|i"aée cg;;ﬂﬂﬁy UHS50 Card ':\L]Hsmd, Card |
A \ 330/ x1.5 Optional “Mandatory
B 50 Q X1 Mandatory Mandatory
C 66 0O x0.75 Optional Mandatory
D 100 O x0.5 Optional Mandatory

MNote: Nominal impedance is defined by |-V characteristics of output driver at 0.9V

Table 6-7 : /O Driver Strength Types
6.7.1.3 1/0 BX3h Hx AC itk
AR 11O Wit it Hbr. Bl 6-12, it K2 IR A A A1 BT R Bl dse /N E I 461
URENEY)
6.7.1.3.1 L/ FREATE IR
# 6-8 &4 UHS104 £l UHS50 RIBRIAIRAN A (AL B) [ZK,
KA A, CHID W I-V Rk gk CRoii- R ﬁEEEHé:%) RAEENIKSRAE B )X 1.5, X0.75
F1X0.5,
. Driver Rise / Fall Time Requirements | Condition
Driver Type | Symbol Min. Typ. | Max. | Units C,
Type B for _ - _
UHS 104 TrB, TB 0.40 0.88 1.32 ns 15pF
Type B for ) _
UHS50 TrB, TB 0.70 1.83 275 ns QO pF
Table 6-8 : I/O Driver Design Target
?j‘f_f%?:
1. AR BN BEUT I A 2 — N B H bR o AT A7 B /NI B K 2 TR R S B B R B
HTIEH{E%BE{%EIX_/\M#}E’J

2. il BTSSR AE Vol (0.45V) 2] Voh (1.4V) [a) IR » ikl R B
# Vol (0.45V) [a]MR [ .

I} ]2 7E Voh (1.4V)

ISP R
2 6-8 [FIREAT FI1%: Host i1 02 MU BR B Wi . —ANIRENAE J) LI T Host RGEHy 175 51
ORI, MR D URE), KB Host RETHUE.

6.7.1.32 _EF/TREASEE LB B AR
IBATAEAE T 6.7.3.1 Hh ) I A ks 2 i 5% 6-9 Rl (1) by HTIEﬂ%DTFSEF HT[EUIH?E’JTfmfFE
Fto M, EEMGEIN Rrf & KAEEAPEAEHLAT: PR-N IEAE-P WiE, =05 N-E
HR-P %fﬁio
Parameter Symbol | Min. Typ. Max. Unit Notes
The Ratio of Rise / Fall Time Rrr 0.7 1.0 14 Rre=Tr/ Tk

Table 6-9 : Design Target for Ratio of Rise / Fall Time

6.7.1.3.3  Hr IRz %
B 6-2 FhoR R T T I AR BK S 0k e
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CL = Cpie + Cpie + Cgq

- —— —— — — — — — I
| | | Measurement point
| | P
| Driver | of.
Test S |
est Signa e |
| | —— Coe ——Crs | = Cee
1MHz : |
= — — | =
N . i
Figure 6-12 : Qutputs Test Circuit for Rise/Fall Time Measurement

ﬁff‘%‘n\:

1. ETHEFR BRI ) B 32 e AT AH RV AT, R Se B il LA S . 0 T4 H
(il B R L 2, AR T A AR A 7 AR ) b TR B Ik 1) 8] PR e K22 5

2. LHZWEXWT:
Cl: HMETEIBAN REARAE (E A8, AR I EL R R= WA 3
HLA)
Ccard: RHIHEE
Ceq: RZAMISEMAERNA B (Himseie ey — M R O
Cdie: R H%A
Cpkg: REAEHE
Ccard=Cdie+Cpkg
Cl=Ccard +Ceq

3. RHUATEHE T

Capacitance Min | Max | Units | Notes
Ccarp (Cpie + Cpxa) 5 10 pF -
Table 6-10 : Card Capacitance Range

6.7.1.4 IRBEEIEFE

CMD6 [JZhfEZ 3 F TIE IR shom g . 4 ANEglie X oThae 0 3 3. Thie 0 2 BRIAIK S50 1L
BEFE IR CMD6 152 Lo U SR OK 30 PG ORIE, 241 PR B 50 55 55 AT AR Al 1 % o

% 6-11 /87 T CMDG6 RS SZFF UK 3 2 . Host AEE R I IXshm % .

CMD6 Status Bit | Meaning
432 Support bit of Fype B Drver (Always 1 as default)
(433 Support bit of Type A Driver >
434 Support bit of Type C Driver
435 Support bit of Type D Driver

Table 6-11 : Output Driver Type Support Bits

6.7.15 W AEFERALIN RS RE
Host W iZ 47 FUHER € R, SRIGIEAE A B I T AR I AL A OK 35 5 . Host 3 12 16 F3 A
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RYGSAT IR BRI TFVE T B Ik ) 1) 45 55 DX 5 R

B A, TR B ORI IRSh R, R A HERE CUTF BN B BN IR
BRI, R CYokPE. AR, tT UHSS0 fIYREh5REERR T 2870 B AR ATk, 4 AR5 2R A
SCRFR, Host 75 ZAE 2R B, 2878 A AR Host 2R B B, N iZ /N B .

I D NAZAE RGBT H b st — MEME 75 RGeS ] o S R IRk /N, 1% s 5 Host
RGEYIE .

R 6-12 4y YRR DK Bl B RS R (1 M) L2

/ Driver \‘Qr?egj" J hType h /T_ypﬂ\ “Typé}//-;tyge D

Cpat 208MHz \L\ /
\a_--— AWAVAW 219': [/ \E / TF Note 1
C,at 100MHz SDR \‘K |
C, at 50 MHz DDR 3F*_F/ ﬁUpF ) 23pF Note 1

Table 6-12 : Approximation of Total Capacitance for Each of Drive Strength

HE L

X b 100MHz SDR #E 512 1 EF-AT T FEAs i ) A, 2878 D SRR CI K4 22pF, 8%
HHZ . MEPERA D IS, HRME H Host RETHE .
6.7.2 18V 55N ELBRIELY
6.7.2.1 18V IESHIBIME R

#* 6-13 755 1 1.8V 5 51 DC Mg . 155 H~F& i Host AR A i ey A= ey, A7 e fid
S8 SUPERE A, 1 AERET Vdd.

Parameter Symbol Min. Max. Unit Remark
Supply Voltage Voo 270 3.60 W
Regulator Voltage Vooio 1.70 1.95 A Generated by Vg
Output High Yoltage Vou 1.40 - \i lop= -2mA
Qutput Low Voltage VoL s 0.45 V| loL=2mA
Input High Voltage Vin 1.27 2.00 W
Input Low Voltage Vi WVes-0.30 0.58V W

Table 6-13 : Threshold Level for 1.8V Signaling
6.7.2.2 JWHRA

Parameter Symbol Min. Max. Unit Remark

Input | eakage Current -2 2 LA DAT3 pull-up is disconnected.

Table 6-14 : Input Leakage Current
6.7.3 7E SDR12, SDR25, SDR50 1 SDR104 &[] 5 £ I e #ia%
6.7.3.1 HBIET P
K 6-13 7 T IS S I, 3R 6-15 7R T IXAN I P ER IS B fE . I Pt 4y Host 1)
R Telk AT SCETHS N BRI e o ETHEFR BTN %/ T 0.2 X Telke 7ERES T AR 55 A
H, SDCLK % AN %3 /2 IR Bhist e, Ho24E CMD Al DAT[3:0]4k T-# A&, 7 SD iy-F4l Pin ER
Al REFET R AR, 7EK 6-13 v, Vih A58y Vih(min) A1 Vil 353304 Vil(max).
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i Lok N
Vopig=-=--=- :
SDCLK Input .
Uss == -TT —I-i i“—tcn —.‘i i'._th -+ :‘_lCR
Figure 6-13 : Clock Signal Timing
Symbol Min. Max. Unit Remark
towk 4.80 - ns | 208MHz (Max ), Between rising edge, Ver= 0975V
J[[:H; = - 02" toik ns tcr, tcp< 0.96Ns (max.) at 208MHz, Cc,a.RD:'IUpF
ter, top < 2.00ns (max.) at 100MHz, Cearp=10pF
Clock Duty 30 70 %

Table 6-15 : Clock Signal Timing

6.7.32 FHEIAWF

6-14 /RE T RN, & 6-16 7n T RN P 2R SHUE . B ot (e (Ve
PEBI N TAR IR B 2% . Vet S22 SN 0.975V o B e 7 IS ) R AR 65 s 11 2 00 6 78 55000 b (i
(Vih(min)F1 Vil(max)). 7EK 6-14 71, Vih(min) A1 Vil #7114 Vil(max).

VopigZz2272 00
SDCLK Input —\—//vm—\—
L :
e UH 1
Vooio- 22—

V
CMD Input . .
Mot Valid
DAT[3:0] Input | >< Valid ><

Figure 6-14 : Card Input Timing

Symbol | Min. | Max. | Unit | SDR104 mode
tis 1.40 - ns Cearp =10pF, Vo= 0975V
tH 0.80 ns CCARD :5DF, VCT= 0.975V
Symbol | Min. | Max. | Unit | SDR50 mode
tis 3.00 - ns Cerarp =10pF, Vo= 0975V
i 0.80 - NS —-Erarm=opF Nrr=0.975V
Table G-1'§ : SDR50 and SDR104 Ibput Timing
6.7.33 FHIHHF

6.7.33.1 MMELEHEE

UHS-I ¥ 55 KA A 208MHz. Host 1] A E UHS-I R SZREIICR B /NRAT A A% . 25 fE 3
ISF A Jo SR A S S I 2 TR PR DG 2R, X AT — MU, 297 100MHz, PRIk, - s 1] e
XAEIEA SR

(L FEEm R EdEE D %E (<100MHz)

T gy SE IS N T IR R ) (Todly(max) <Tcelk) , DAT[3:0]f % FISDCLKCRAT:, DA Ay [ 5E 1 Atk

7 1A 25 SDCLK B AT %41 . % FETodly ( \SDCLKI i A\ #|CMDAIDAT[3:014 i (IZER ) , fEf /s

R K IE NS A5 1A 00 W E S X2 TP (RHEERH R « %K 6-15. [ %
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Pt LNy (B16-16) 52 3T A 2K i LI T & X . HostAE W 4 [MISDCLKTy #OR ™ A KA I
BO(ZHEMAE CA) o XA PR Host 4 o BURAE K 2205 it o [ it e o 113 6 mT T
Ji-TSDR12, SDR25, SDR50#ISDR104 A 100MHz.

sDCLK _/ S N
Min. Delay k Valid V

Max. Delay Y valid X
{Overlapped ﬂ.r@ *"f Valid X:

Figure 6-15 : Fixed Output Data Window

(2)  wZEHHEIEE 4 (<208MH2z)

L AE I AT BER T — N BRI . BRI, N RS Top# R, Top /& MSDCLKHi A

FCMDHIDAT[3: 004 tH itk 2 thAH . ZEWIEAA, TopBERs FF A LEA I B AT AT A . ZERIEA L

B, Host/V 1% /N0 4k B4 A SRRE . ] A B % Y 1] T SDR104 515 208MHz.
6.7.3.3.2 MEEFIEE OB NF (A SDR #X\&EiX 100MHz)

6-16 72 T [ e BUR R I P, K 6-17 75 T %5 SDR12, SDR25, SDR50 1 SDR104
A IS HAE R . — AN R 1D &0 B KRN R E N (Todly) SKE Mo AR ATHL R
AL, AR O [R5 5 SDCLK J& 1] ¥ . Host 61 4 S FE I 4l 1t %E i) SDCLK. 7E K] 6-164 11, ,
Voh #5r1R°4 Voh(min)Fl Vol #5444 Vol(max).

CMD Output o vaia | B
DAT[3:0] Dutput v.l' ’,,u

Flgure 6-16 : Output Timing of Fixed Data Window

Symbol Min. Max. Unit Remark
ooy - 75 ns | teek>=10.0ns, C =30pF, using driver Type B, for SDR50,
toowy 14 ns | tex>=20.0ns, C =40pF, using driver Type B, for SDR25 and
SDR12,
ton 1.5 ns [ Hold time at the topyy (min.), C.=15pF

Table 617 : Output Timing of Fixed Data Window

6.7.3.3.3 HAH LM P (SDR104 ik 208MHz)

K6-177~ i 7 a8 B i D R4 s e, K6-187n 2 T XA FE RIS HUEE K. Top#i g A 1%
NV IER) . Top ANE G — AN TR F3RIE, MR Todly B85 T FIZER A & . IR RN HATop. %}J
B G B TopETEFEI0ORN2Ul G2t e — N8 D o Evve Bl RFE S, — A KER, H
TR TR, NAiZgEIE. WA IR R 1 (Todw) AR, MAEIE (ATor) , {HiZ%K
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P 7 T B B AR I . 7EFEI6-1777, Voh kxR Voh(min)ATVolx 54 Vol (max) .

CMD Qutput
DAT[3:0] Qutput

Vg =~

tII:LK

1 \rm

toow

v I UCI‘I
b valid |
v oL

Figure 6-17 : Output Timing of Variable Data Window

Symbol Min. Max. | Unit Remark
top 0 2 Ul Card Qutput Phase
Atop -350 +1550 ps | Delay variation due to temperature change after tuning
topw 0.60 - Ul | topw=2.88ns at 208MHz

Table 6-18 : Qutput Timing of Variable Data Window
RATop & M i ZR e il Fe o A R 1 (Todw) NS AT IR R
RATop=1550pS, X T-HEN], 5 EEAT=90°C
RATop=-350pS, X T-#AEHAR, 7lifE AT=20°C

Arop
-ESDps%

7
I\

data valid window

Arop
=1550ps

/l\ Sampling point after tuning

data valid window

Sampling point after card junction heating
by +90 C from tuning temperature

data valid window

Sampling point after card junction cooling
by -20 C from tuning temperature

Figure 6-18 : Atop Consideration for Variable Data Window Mode
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Figure 6-19 : Clock Signal Timing

Symbol Min. Max. Unit Remark
teik 20 - ns | S0MHz (Max.), Between rising edge
tCR: tCF - 0.2* tCLK ns tCR: tCF < 4.00ns (ma)(:l at SDFVIHZ CC,Q.RD:‘IDpF
Clock Duty 45 55 %

Table 6-19 : Clock Signal Timing
CMD {557 I E A /R = AL 6-20. % T CMD 5517 2% & 6-14 FE] 6-16 (SDR HL (1
I Do

%5 128 jU J: 130 1T



6.7.4.2 DDR50 B kT e

—f—
CLK \
tlsuzx tiHzx tig u2x tiHzx
D".H"T[‘?" 0] Invalid Dath Invalid Dath Invalid Dath Invalid
input
topLyax (ODLY2x (max) 4 toDLy2x (max) i
topLy2x (min) i ODLY2x (min) l
1 1 H
DAT[3:0]
output

r Ny,

In DDRS0 mode, DAT[3:0] lines are sampled on both ~ /

edges of the clock (not applicable for CMD ling) f};

/

Available timing window
for card output transition

Available timing window
for host to sample data
from card

Figure 6-20 : Timing Diagram DAT Inputs/Outputs Referenced to CLK in DDR50 Mode

Parameter | Symbol | Min | Max | Unit | Remark

Input CMD (referenced to CLK rising edge)

Input set-up time fisu 6 - ns Ccaro = 10 pF (1 card)
Input hold time I® 0.8 - ns | Cecaro= 10 pF (1 card)
Qutput CMD (referenced to CLK rising edge)

Qutput Delay time during Data Transfer Mode tooLy = 13.7 ns Co = 30 pF (1 card)
Qutput hold time fom 15 - ns | Co=15pF (1 card)
Inputs DAT (referenced to CLK rising and falling edges)

Input set-up time tisuzs 3 - ns | Cearp= 10 pF (1 card)
Input hold time i 0.8 = ns Ccaro = 10 pF (1 card)
Outputs DAT (referenced to CLK rising and falling edges)

Qutput Delay time during Data Transfer Mode tonivz = 1.0 ns CL=25pF (1 card)
Qutput hold time tooLyax 1.5 e ns CL= 15pF (1 card)

Table 6-20 : Bus Timings — Parameters Values (DDR50 mode)

7  SPI#&K
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