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MultiMediaCard O D OO0 OO0 O0

Pin No. Name Type*" Description
1 RSV NC* No connection
2 CMD I/O/PP/OD |Command/Response
3 Veo, S Ground
4 Ve S Power supply
5 CLK | Clock
6 Vo, S Ground
7 DAT I/O/PP Data
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Data in: Hosttocard datasighaD D 0 00O O000O0OO0OOOOO
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MultiMediaCard mode SPI mode
Pin No.| Name Type** Description Name Type Description
1 RSV NC* Reserved for future use| CS I Chip select (neg true)
2 CMD | 1/O/PP/OD |Command/Response DI I Data in
3 \/ S Ground Ve S Ground
4 Ve S Power supply Ve S Power supply
5 CLK | Clock SCLK I Clock
6 Voo, S Ground Voo S Ground
7 DAT 1/0/PP Data DO O/PP Data out

000 1. sO0OdoimdoooodooprPPOCODODODdpush-pulld
oDU OO0 00D D0 OO0 open-drain0dl
2. NCODODOOODODO V,
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HB288032MM10 00 000000000000 0000

Name Width Type Description

OCR 32 goo0oo00ooOoOo0oboOoo|Ooo0oDo00obOoOoOoooOoOoOooD/Oooo
gbobooooooboboobobobobooooo

CID 128 |(D0O00OO0OOO0OOOOOOOO[OOOOOobOOomboODobOoboobooboon
oboboboooogoogooo

RCA 16 gboboboooobooboobooboobobobooboooboooboobobobo
oboboobo gboobooooooobobobooooobooon
oo

CSD 128 |(00OO0O0OO0OOO0OOOOOOOOOOOOO0OOO0ODOOOO0OOO0O0O0OO0bO0ODbOD
oboboboooooogoog
gboooboo

CIDO RCAOOHB288032MMIO DO D OOOOOODOOOOOODOODODOODOOOCsbOOO
gbooooobooooobobobobobobooboobooboboooobo0oob0OooboUgHB288032MML
gbooboooooooboobo

gboobooooocbboboooogobogobooboesbobogoooobobooboooooooboDo
gbobooooboobobobobooobooboobobObobob0ob0ob0oo00oD0b0bOOrRCA
gbooboooooboobOobobobooobocbd csboobgborRCAOODOODOOOOODODO
gooboooboobooobooboboobobobobooboboboobooobobDOosPIDOODbO
MultiMediaCardd D 000000000000 OSPIODOOOOOO MultiMediaCardd OOOOOOO
gooooooo

SPIDOO00O000 MultiMediaCard O OO O

Name | Available in SPI mode | Width (Bytes) Description

CID Yes 16 dddoooooooboboboobobbooo ibood
RCA No

CSD Yes 16 dodoooooooooooobobbboboo
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CIDO Card ldentificationOD OO0 OO O O

gboobooooobooboboboboobooboobooboooobobobobooboboO1zs0ognO
gbooboooooobooboboboi10oooooobobobobooboooocebo sgoooooDoOo
gooon

cpoooong

Name Field Width CID-slice
Manufacturer 1D MID 8 [127:120]
OEM/Application ID OID 16 [119:104]
Product name PNM 48 [103:56]
Product revision PRV 8 [55:48]
Product serial number PSN 32 [47:16]
Manufacturing date MDT 8 [15:8]
CRC checksum CRC 7 [7:1]
not used, always 1 — 1 [0:0]

cbobobooooooobooboboboccbobgobobooboooobocrCcOobooooO cib
gboobooooobogocrRCObObOOOoOooOOobDOobOobOoOoOoOoOoOon

CRCOD: G(X)=x +x*+1
M(x) = CID[127]*x**® +...+ CID[8]*X’
CRCI6...0] = Remainder [(M(x)*x")/G(x)]

RCAL Relative Card AddressO 0 0 OO0 000000

gbledboboobooooobobobobobb0boogooboobobobooboooobUoDbo
goobooooooooboboooooooboboboboobooboooobobboooobooD-bo
O00ob000o0o0bOUob0bU0bUObORCADOODOOOODOODODOOX00010 O O0OX0000D O OO
00O SELECT_DESELECT_ CARD(CMD) 0 OO O0OO00ODODOO0ODOOOOOODOOODODOOOODODOO
Stand-byD 0 OO0 0O O0ODOO0ODOOOO0OOO0OOO0ODOOODOOOCORCAODOOODOOOO
SET_RELATIVE_ADDRESS (CMD3)U OO0 O00D0O0OOO0OOOOODOOODOOOOODOOOODO
gboob0oooobooboboboboobooboobgoorB2gso3a2vMmiIi Db ooooooooDnDO
gbobooooooobobobobobooogoo
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CSDO Card Specific Datal DO O OO0 O0O0O

gboobooooobooboboboboooobooboboboboobooooobooboboesbog
gboobooooooboobobobobooooboooboobobobooboooboooobobob

csboooono
Name Field Width| CSD-slice Value Type

CSD structure CSD_STRUCTURE 2 [127:126] 1 read only
Spec version SPEC_VERS 4 [125:122] 2 read only
Reserved — 2 [121:120] 0 read only
Data read access-time-1 TAAC 8 [119:112] OXOE (1 ms) |[read only
Data read access-time-2in  |[NSAC 8 [111:104] 0x01 (100 read only
CLK cycles (NSAC*100) cycles)

Max. data transfer rate TRAN_SPEED 8 [103:96] | 0x2A (20 Mbit/s)|read only
Card command classes CCC 12 [95:84] OxOFF (class 0, |read only

1,2,3,4,5,6,
7

Max. read data block length |READ_BLK _LEN 4 [83:80] | 0x9 (512 bytes) | read only
Partial blocks for read READ_BLK_PARTIAL 1 [79:79] ‘1’ (Enabled) |read only
allowed

Write block misalignment WRITE_BLK_MISALIG 1 [78:78] ‘0’ (Disabled) |read only

N
Read block misalignment READ BLK MISALIGN| 1 [77:77] ‘0’ (Disabled) |read only
DSR implemented DSR_IMP 1 [76:76] ‘0’ (Disabled) |read only
Reserved — 2 [75:74] 0 read only
Device size C_SIzZzE 12 [73:62] Ox7A7 read only
(32 MByte)

Max. read current at V,, min VDD_R_CURR_MIN 3 [61:59] 0x5 (35 mA) |read only
Max. read current at V,, max|VDD_R_CURR_MAX 3 [58:56] 0x4 (35 mA) |read only
Max. write current at V,, min |[VDD_W_CURR_MIN 3 [55:53] 0x5 (35 mA) |read only
Max. write current at V,, max|VDD_W_CURR_MAX 3 [52:50] 0x4 (35 mA) |read only
Device size multiplier C_SIZE_MULT 3 [49:47] 3 (32 MByte) |read only
Erase sector size SECTOR_SIZE 5 [46:42] 0 (512 Bytes) |read only
Erase group size ERASE_GRP_SIZE 5 [41:37] OxOF (8 kByte) |read only
Write protect group size WP_GRP_SIZE 5 [36:32] | Ox01 (16 kByte) | read only
Write protect group enable |WP_GRP_ENABLE 1 [31:31] ‘1 read only
Manufacturer default ECC | DEFAULT_ECC 2 [30:29] 0 read only
Write speed factor R2W_FACTOR 3 [28:26] 2(4) read only
Max. write data block length |WRITE_BLK_LEN 4 [25:22] 9 (512 Bytes) |read only
Partial blocks for write WRITE_BLK_PARTIAL 1 [21:21] ‘o’ read only
allowed

Reserved — 5 [20:16] 0 read only
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Name Field Width| CSD-slice Value Type

File format group FILE_FORMAT_GRP 1 [15:15] X read/write

Copy flag (OTP) COPY 1 [14:14] x*1 read/write

Permanent write protection |PERM_WRITE_PROTE| 1 [13:13] x read/write

CT

Temporary write protection |TMP_WRITE_PROTEC| 1 [12:12] X read/write
T lerase

File format FILE_FORMAT 2 [11:10] X read/write

ECC code ECC 2 [9:8] X read/write
lerase

CRC CRC 7 [7:1] X read/write
lerase

Not used, always 1 — 1 [0:0] 1 read only

obo0o 1. xobobooboooooooboboboooooo

goobocsbuobooooobboboboboooboooooob1bobooboooboooobOoDbo
gooboooboobobobooboobobobooboobobooesbgbobooooobO
HB288032MM1O0 00 O OO O0OODOODOOO

® CSD_STRUCTURE

csbonogooog

CSD_STRUCTURE CSD register structure

‘01 CSD version No. 1.1

HB288032MM10 CSDO O 0 0O 0O O O “MultiMediaCard system specification, Version ZJIMM 00 0 O
OO0D0OO0O0OCSD_STRUCTUREHIOOOOODOOODO® ¥ oDOOoooo

® SPEC_VERS

0000000000000 0DO000000000d MultiMediaCard system specificatidnSpec] O
ddddddooooo0oooooooooooooobooboboboobobObObOobOoObOoO0o0O0on

SPECO0OD0OOO

SPEC_VERS System specification version number

‘0010’ System specification version 2.11

HB288032MM1IO Spedl OO0 OO DO OO OO O “MultiMediaCard system specification, Version ZJ11'
O0O0O0OCOOSPEC_VERSIODODOOODOOO 2000000
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® TAAC

gbooboooooobooboobobobobooooooonoo

TAACODOODOOOO

TAAC bit Description Values
2:0 time exponent 0=1ns,1=10ns,2=100ns,3 =1ps, 4 =10 us
5=100ps,6=1ms,7=10ms
6:3 time mantissa O=reserved,1=1.0,2=12,3=13,4=15,

5=20,6=25,7=30,8=35,9=4.0,A=45,
B=50,C=55D=6.0E=7.0,F=8.0

7 reserved always ‘0’

HB288032MM1O0 DO OO0 OOO 1imsOODOOOODOOO TAACO O OXOE (=1msp OO
® NSAC

0D00000000000000000000000000N,00100*NSACO 0000000000
OD0000000000ONSACODO00O00O0D000000000ONO0000O N, O Max.OO 25500
0000000000000000000000C0TAACO N 0000000000 00000
HB288032MM10 NSACO O 0x01 (N.,o 0 100cycles) O O

® TRAN_SPEED
U000000o0bO0bO0bO0ob0n0 TRAN_SPEED D OOOOO

gbobobooooogonog

TRAN_SPEED bit Description
2:0 transfer rate exponent 0 = 100 kbit/s, 1 = 1 Mbit/s, 2 = 10 Mbit/s,
3 =100 Mbit/s, 4...7 = reserved
6:3 time mantissa 0x0 = reserved, Ox1 = 1.0, 0x2 = 1.2, 0x3 = 1.3, Ox4 = 1.5,

0x5 = 2.0, 0x6 = 2.5, 0x7 = 3.0, 0x8 = 3.5, 0x9 = 4.0, OxA = 4.5, 0xB = 5.0
0xC =5.5, 0xD = 6.0, OXE = 7.0, OXF = 8.0

7 reserved = 'O’

HB288032MM1O D000 20Mbi/sO OO OO OCOOOOCOOOOOOOOOCDOODOOD TRAN_SPEED
0 ox2A0 00O

® CCC

MultiMediaCardD D 0 DO OO0OOOOO0ODOOCOOODOOOOODOOOODOOOODOOOODOOOOO
gboobooocccobooboboboboobooboobooboboboobooooooobobOobboDbo
gboocccoboobooooooobobobobooooooooboobobobobo

gbobobooooooboonoo

CCC hit Supported card command classes
0 classO
1 classl
1 class1l

HB288032MMID DO OO 00O o01020304050607000000000000O0DO0O cccuOO
OO0 OxOFFO OO OOoOooouonbooo
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® READ_BLK_LEN
000000000 2R s\ggpooooooon

gboboboob

READ BLK_LEN Block length Remark
0 2° =1 byte
1 2" = 2 bytes
11 2" = 2048 bytes
12-15 reserved

gbOoobOoo0oboobOooboilbz204..204800000000000000000000O0
READ_BLK_PARTIALOOOO0O0O0OO0OO0OODOODOREAD BLK_PARTIAL='000O0000O0O0OOOO
OO0OREAD_BLK_PARTIALODOODOOO0OOOOODOREAD_BLK_PARTIAL=1000000000DO0O
gobobooooooboobobobobooooboobr 0bobooooboboboobooooboooboobOoDo
0000000000000 OOOSET_BLOCKLEN (CMD1gODOOOODOOODOOODOOOO
HB288032MM10 01 DO OO O 204800 000000000 DOO0OO0ODOOOOODOOOO
READ_BLK_LENOOOOOOOxODODOOOOOOOOODO

® READ_BLK_PARTIAL

READ_BLK_PARTIALO O OOOOOOOOOOOODOODODOOOOOOOOODOODOODbOObOOOn
0O00DOREAD_BLK_PARTIAL ='00OREAD_BLK_LENOOOOOOOOOOOODOOOOOOO
gbobooooobobobobobbobbO0bUbOREAD_BLK_PARTIAL =10 00000000
gbobooboooogoboobobobooobooooobooboooobobooboboboboboobOoboOogl
OO00OO0O0OOOOOOO0OO0OHB288032MMIDOOO0OOOOOOOOOO partial block readd 00O
000000000 READ_BLK_PARTIALOODOODOO" ¥ O0O0OOO0OODOODOODO

® WRITE_BLK_MISALIGN

gooboooodooboiroboobobobooooooobooogoooboobobobobobooboobDUoDbo
gbooboooooobdbobobooo0oo0bD0ob00b0000 00U D UODOWRITE_BLK_LENO
O0O00O0O0O0OOWRITE_LBLK_MISALIGNODOOOOO* 00 bDOOoOobOoboobooooooobooobo
gbooobooooobooboboboboooooboobDoboboboo

® READ_BLK_MISALIGN

gobobooooobirob0obobobooooooobooboooobobobooboooboooobOoDo
gboobooooooOob0oboboboooooboobob0b0ob0b000000READ_BLK_LEN O
000000 0OREAD_BLK_MISALIGN =00 000000000000 O0O0O0O0OO0OOO0O0OO0DOO0DO
000000 00O0O0OREAD_BLK_MISALIGN =10 00000000000 OOOOOOODOODOO
0000000000 O00HB2880R2MMIO 0 OO O0OO0DOOOODOOOOODDOreadblodkDOOO
0000000o000b0b0b0 READ_BLK_MISALIGNOOOOO® 0 0bobOOoOoooooDo
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® DSR_IMP
0000000000000000000000000000000000000000000000
000000000000 0000000000000000000000000DSRO000000
ooooo

DSROODOOOOOOODOO

DSR_IMP DSR type
0 no DSR implemented
1 DSR implemented

HB28go2MMIL OO O OO0 UO0O0ODOODLOObOO0OO0OOOoOonDOooDoOoDbO bsrMPOODOODOOO O
gooooooooon

® C SIZE

gbooobooobooboobobobobboobOoo0obOooboobooboOoobce_size]
C_SIZE_MULTO OO READ_BLK_LENOOOOOODOODOOOOOOOOODOO

memory capacity = BLOCKNR*BLOCK_LEN
BLOCKNR = (C_SIZE+1)*MULT

MULT = 26-SZEMUT2 (¢ S1ZE_ MULT < 8)

BLOCK_LEN = 2RFAP-BUCLEN (READ BLK_LEN < 12)
U000000000000000000D04096*512*512=1GBytel 00000
0O 0OBLOCK_LEN =512 32 MByteO D OO O C_SIZE_ MULT =3000 C_SIZE=195910 00000
oon
gbooboon03a2mMByteD DO O4dO
HB288032MM1O U0 0 DI OUDOODODLOOO0O0OOOODOD C_SsIZED OO ox7TA7O OO
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e VDD _R_CURR_MIN, VDD_W_CURR_MIN
000000 V. (27V)000000000000000000000000

Ves27voooooooooo

VDD_R_CURR_MIN
VDD W CURR MIN Code for current consumption at 2.7 V

2:0 0=05mA; 1=1mA; 2=5mA; 3=10mA; 4=25mA; 5=35mA;
6 =60 mA; 7 =100 mA

HB288032MM10 0 M OO 00O VDD_R_CURR_MINO OO VDD_W_CURR_MINO O 0 0O 0O & 35mAd
gbooooooooobo

e VDD R CURR_MAX, VDD_W_CURR_MAX
OD00D000 V. (36V0 000000000000 00000000000

VeS3.6vooooooooono

VDD_R_CURR_MAX
VDD_W_CURR_MAX Code for current consumption at 3.6 V

2:0 0=1mA; 1=5mA; 2=10mA; 3=25mA; 4 =35mA; 5=45mA;
6 = 80 mA; 7 =200 mA

HB288032MM1D OO DO OODO VDD R CURR_MAXO OO VDD_W_CURR_MAXOODOOOO 4
gssmAD 00 000Oooooooon
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® C SIZE_MULT

gbobooooomobooooooboboobooMULTODODOODODOOOOODOOOC_SIZzH]
OO0 MULTO 2= 00o0o0o0o0oon

gboobooooooo

C_SIZE_MULT MULT Remark

0 22=4

2°=38

2'=16

2°=32

2°=64

2" =128

2° = 256

~N oo s W N

2° =512

g0ooo0obOd 32MByte DO O HB288OR2MMIO D 00O O0OO0OODODOODLOODOOODOODOO
C_SIZE_MULTO OO 300 Omultiplield OO0 0=3200

® SECTOR_SIZE

gdooooOoOoOoOoOoOoOoOOOOOOOOOOOOOOOUDOOOUOODlIODOUDOUODODOODO
OOOCOOOOOWRITEBIK_ LENDOOOOUOOCODOUOOUODOODOODOOOHB288032MMIO O OO
0000 00 =one write block=512bytées0 0000000003

® ERASE_GROUP_SIZE

0D0000000000000000000000000000000000000000000000
SECTOR SIZEODODO0OO0OOODO0O0O0OO0O0O0O0O0O0HB288032MMIO 00000000000 1500
00000000 (15+1)*512 bytes = 8 kBytg 0

® WP _GRP_SIZE
00000000000000000000000000000000000000000000000

SECTOR SIZEIOOOOOOODO0O00000000HB288032MMIO 00000000000 1000
0000000 (1+1)*ERASE_GROUP_SIZE)=16kByté O O

® WP _GRP_ENABLE

HB288032MM1O OO0 00100000000 0DOO0DLOO0DOO0OOO0OO0O0OOOobOO0bOobOon
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® DEFAULT_ECC

0000000000 00D0O0O000O0ODO0000O000 ECCODOM@MOOODECCOOODODOOO
0000000000 000O0000O0)YDoOOoOooodB28g8o32MMIO OO0 O O0O0'0C'0O0OOOO
gbobo0o0EeECccCOObODObDOobOobooonog

® R2W_FACTOR

gbobooooooboobobobobooooooobooboooboobobobooboooboooobOoDo
obobooooooobooboobobo

R2W_FACTOR
R2W_ FACTOR Multiples of read access time
0 1
1 2
2 4
3 8
4 16
5 32
6,7 reserved
HB288032MM10 D 0000 O0O0O0OO0O 2000000
® WRITE_BLK_LEN
0000oOoooOgo2Yes SNgopooooooo
oooooooo
WRITE_BLK_LEN Block length Remark
0 2° =1 byte
1 2' = 2 bytes
11 2™ = 2048 bytes
12-15 reserved

gb0ob00oo0oob0obOi1b204.2048] 0000000000 0WRITE_BLK_PARTIALOOODOO
O0O00D00OMWRITEBLK_ PARTIALE'O) DD ODODDODODODODODODODO
WRITE_BLK_PARTIALO O OOOOODOOMWRITE_BLK_PARTIAL=1)OOOOOOOODDOOOOO
gbobooooooboobooooooDiobobooooboooooob0obobobobooooobooon
000000000 OODSET_ BLOCKLEN (CMD16) OOODOOOODOOOOO OOHB288032MM1
gboob0s120000000000000000000000 WRITE_BLK_LENODOOODOO o0xoO0O
gooooooo
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® WRITE_BLK_PARTIAL

WRITE_BLK_PARTIALOOOOOOOOOODOODOODOOOOOOOOOOOOODODOOODODO
O00O00OOWRITE_BLK_PARTIAL ='00OWRITE_BLK_LENO OO OOOOOOOOOODOODO
0000000 0b0b0b0ob0obU0bO0OU000O0OOWRITE_BLK_PARTIAL = 100000
goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo
00000100000 00000000dB288032MMID O OO DOODODODOO DO OO partial block writél
O00o000o0o0oobOobOb WRITE_BLK_PARTIALOODOODOO* 0 ODOOOOOODODO

® FILE_FORMAT_GRP

goboboooooobooboboooobooboobobobooobooooooboobooboobooon0r o gobo
gboboooooobooboboooooboobobooboobcoboboboo

® COPY

go0oboooooooooobbooobboogoceopPY=0ooooooooo=1rooboooooog
gocopYyOoooolooooboOoooboOooooboOoOobOOoOOoDOOOoOooDboOoOoo

® PERM_WRITE_PROTECT

gooboooooooobdoboboboooooooboobogoooboboboboobooboobUoDbo
gooboooooooobdoboboboooooooboobogoooboboboboobooboobUoDbo
gooboooboobobobooboooooboobob 1oL boobD oD o
obooooooon

® TMP_WRITE_PROTECT

gboboooooobooboboboboooooboooboobooooboboboobooooboooobOoDo
gboboooooobooboboboboooooboooboobooooboboboobooooboooobOoDo
gbobooooobbobooooooobobobooboooooooooboboobobobobo
gbooooooooo

® FILE_FORMAT

oooooooooooooboooobooooobo0oooboOoooboOooOooD o Doooboooog
gbobooooooboobobobob

gbooooooobo

FILE_FORMAT_GRP | FILE_FORMAT Type
0 0 obobooooooboobOoorbbboboooooogon
oo
0 1 gbooboooooooboobobobbobobooboooog

DOSFATOOOUOODOUOODOOOODOOODDOOO

J0000000000000000Universal File FormatO

ooo0/Mo0ooooooooooo

0,1,2,3 Reserved
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® ECC

gbobooooobooboboobooboobobobobobo EeECCOODODODOODUODODODODODO
goobooooooobobobobooooooboobogooboboboboobooboobUoDbo
gbooboooooobooboboboboooogoooo

ECCOOO
ECC ECC type Maximum number of correctable bits
0 none (default) none
1 BCH (542,512) 3
2-15 reserved —

oo0obooooooooobbooobboorB2880o32vMID 0000000 OOOO0ODOOOODOOO
gbobooooobooboboboooobooboboboobooo

® CRC

CRCOOOOOOcCcsbOooobooboobooboooooboobobobobooboobobooooooon
gooooo
gboooooooobo

GX)=x"+x*+1

M(x) = CSD[127]X"* +...+ CSDI[8]X° CRCJ[6...0] = Remainder [(M(X)x")/G(x)]
0000odooOocsb0poooonoopoDcCcRCOODUODOODDODOODDOOO

18
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MultiMediaCard D 0 00O OO OO

gboobooooobobobobooooooobooboboooboobobobobooooboooboobOoDbo
gboobooooobobobobooooooobooboboooboobobobobooooboooboobOoDbo
gboboodszsgoazMM1i 0000 OooooooooooboobobooboooooooboDo
gbobooooobobobobobooooobooboboboobooon

googoobgooo

MultiMediaCardd O OO0 DO 0OOOO0ODOOOO0DOOO 10000D0O000DOOO00OODOOOO0DOOOO
gboobooooobobobobooooooobooboboooboobobobobooooboooboobOoDbo
O Opartition granulariyD 0000000000000 DOOO00OOOOO0OOOOOO0ODOOOOOOO
ooo

e NO000BlocklOODOODOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOGO
gbobooooboboboooobooboobobi0oboboooooooboboboobooboon
gboobobooboboboboooobooobooboboboboooobooboboboobobboboon
gboboooooobmooobooboobobobobooooooobobobooboooboon
gooboooooocecsboguonoooooon

gboboooooboboboboboooobooobooboboooobobobobooobooboobobo
gboboooooboboboboboooobooobooboboooobobobobooobooboobobo
gbooooooobab

e [IJ00Secto DD UOOOOODOOOODODODODOOOOOODODODODODOOO
gbobobooiliooboboooboobobobobooboboooooboobobobooooboboobooon
gbobobooooobobobobooooooooob0obobobooooobOob ecsbogn
oboboobo

e IJUO0OGouOOOoboboooobooboboboboobobooboobo1oboobooon
gboboooooooboobooboboboboooobooooboboboboobobobooon
gbobooooogcecsbonogoooboooon

gboboooooooboboboboooboooboooboon

e JJO0OOUOOooDOoOouoDOwP-GroupODOOOOOOOOODOOODOOODOODODOODDOO
gboboooooobobooooboobobooooboooobobobobobobooobooboon
goooooobooooboooooobooooooboooooog ecsboboboooooooo

gboboooooboobobobooooooobooboboooboobobobobooobooboobobo
gboboooooboobobobooooooobooboboooboobobobobooobooboobobo
gboboooooboobobobooooobooobooboboooobobobrboooboooboobobo
gboboooooboobobobooooooobooboboooboobobobobooobooboobobo
gboboooooboobobobooooooobooboboooboobobobobooobooboobobo
gboboooooboobobobooooooobooboboooboobobobobooobooboobobo
gbobooooobobobobooobooobooboobobobooooobooboobobob
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4 MultiMediaCard )
/GROUP 0 a
Block O| [Block 1| [Block 2| |Block 3| [Block n
Sector 0.0
2 |
k=) | Sector0.1 |
[e)) (@]
£ 8
3 <) I Sector 0.2 |
= 2
s n I Sector 0.3 |
=
O
I Sector 0.n |
- /
<GROUP 1 >
(GROUP n >
N /

000000000 ODO Erase Tagging Hierarchy

gboobooooooobobobobobooboooobooboboboboobooooooobOobOoDbo
gboboooooboobobobobooooooboobobobobooon
gbobooooooboobobobobooooboooboob cecsbobobooboOoboobo

4 I
c
2 /WP-GROUP 0 >
g N
S
E ( WP-GROUP 1 >
2 S
S
o
3 (WP-GROUP n >
G
o %

gboboboob
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HB288032MM1

gogno

MultiMediaCardd D D000 O0O0OOO0OO0OO0OO0OOOOOOOOOOOOOOOOOOOOODOOWOOO
[1J0HB288032MM1D 0000000000 OOOOOOOOOOO

HB288032MM1 0 0 O 0O O O O (Class 0 to Class 2)

Supported commands

Card command o1 23| 4| 7| 9/|10/11|12|13|15|16| 17| 18
class (CCC) | Class description
Class 0 basic + |+ | + | +| +| +] + | + + | + | +
Class 1 stream read +
Class 2 block read + | + | +

HB288032MM1 O 0 O 0O 0O OO (Class 3 to Class 7)

Supported commands

Card command 20| 24| 25| 26| 27| 28| 29| 30| 32| 33| 34| 35| 36| 37| 38| 42
class (CCC) | Class description
Class 3 stream write +
Class 4 block write +| + ]+ +
Class 5 erase + |+ |+ |+ |+
Class 6 write protection + |+ +
Class 7 lock card +

ClassOOO00OO000ODOOOO0ODOCOOOODOOOODOOOOOOOODOOODOOOODODOOOODO
0000000 0O0oO00obOOo0oOooOoOoOoOoOoOobOOOoO0oDbDOOoOoOoboOoUoboboOoOooocecee: card
Command ClassODOCSD OO 0OO0OO00ODOOOODOOOOOOOOODOOODOOOOODOOOODO
0000000000 O00DOOO00OMutiMediaCard OO0DOOOO0OODO 4000000000000
gooon

O000O000D0OC0O000O0Obe bmadcastcommand CMD OO ODOOOOOOOOODOCOOOO
gooo

000000000000 00D000000ber: broadcastcommands with respah§eCMD 0O 0O 0 O
goooocMDOODOOODOOOO0ODOODODODOODOOODODOOODDOODODOOO

00000 d0dpoint-to-poinf] O O O O O ac: addressed (point-to-point) commandsCMD O O OO0 O
gooocMboooOoOOoOOoDOOoOODOoOOOO

O0O0O0D0O0OOpointto-poind OO0 OO0ODOOQOOadtc: addressed (point-to-point) data transfer
command§ OCMDUOOUOOOOOOOCMDOOOOOOOOOOOOOOOOOOOOCOLO DAT
oooooooooo
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gboobooooob MsBOoboooooooobooooobobobooboooooobooboDbo
gbobooooobobcrCcOb0DOOOoOOobOObOObOOOOOOOOOOOOOOOOOODODO
gboobOo48b000020MHZO 2.4s0000000000O

0 1 bit5...bit0 | bit31...bit0 | bit6...bit0 | 1
start bit| host | command | argument | CRC*1 end bit

Note: 1. (Cyclic Redundancy Check)

ooooOoO MuttiMediaCardd OO DO O0ODOOOOOOOOODOOODOOOOOO0DODOOOODO
gboobooooobooboboboorbobobobooooboobobobobooobooboobOoDbo
gboboooboobobooboobobbooboboboboobobboOobrB288032MMIn 00O OO
MultiMediaCardd DO 0D OOOO0OOOO

gooobooboobobobooboobon

gbobobooboboooobooboboboboooboboboboboooboooboobob 1o0b0oDbo
gboobooooobobobobooooooobooboboooboobobobobooooboooboobOoDbo
gboboooooooooboobobobobooboboobooooooobooboboboeMbbonDg
gbooboooooooooboobobob

e JJO0ODOUOODOOOOLODLDOOUO CsSbOOUUDDODOODDOO TAACUODDOOO NSACODO
gboboooooobobooooooboobobooboboooooooboboboobooboon
gboboooooobooboboboboboobooooboboboboobob0wypD
gbooooboboboobobooboboboboboboboooboooobobOoboobooboon
goooboo

e JI0OUIDODLOOOLOOOOOOUODOOwpODOCSDOODOOOOOOODOD R2ZW_FACTORO
gbobooooooboboboboooooooboboboboooobobboboboobooboOoon
obobobobooobooooboobo

e IJOOoUooobobObOwwpbOOOOOODLDODODODOOOOOODOODODODODOOO
gbobooooooo
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000000 (class0)000000000000 (class 1)

CMD
index | Type Argument Resp Abbreviation Command description
CMDO | bc | [31:0] stuff bits — |GO_IDLE_STATE 00000000 Ide0OODOO0O
ooooo
CMD1 | ber [31:0] OCR R3 |SEND OP_COND |20vDO036v0000000000
without busy 00000000000000000
CMD1ODODOOOODO R3OOOODO
oooooo
CMD2 | ber | [31:0] stuff bits R2 |ALL_SEND CID |Ready0 OO OODODOOOODODOO
gooDCcID*0D0D0 cMDOODOO
0O0o0o0DO00000D000
CMD3 | ac [31:16] RCA R1 |SET_RELATIVE_ |ldentificaion 00000000000
[15:0] stuff bits ADDR ooo0o0o0oooooon
CMD4 | bc [31:16] DSR — |SET_DSR Stand-by 0000000000 OOO
[15:0] stuff bits ODSRODOODOODOO
CMD7 | ac [31:16] RCA | R1 (only|SELECT/ Stand-by O Transfer0 OO0 OO0 O 0OO
[15:0] stuff bits the |DESELECT_CARD | g OProgramming O Disconnect O [
selected 0000000000000000
card) 00000000000000000
00o0OD0D00000D000000DO
0O0OD000000D00000D0DO
0000000000 o00O0nnO
oooDoooOooon
CMD9 | ac [31:16] RCA R2 |SEND_CSD 000000000D00000000
[15:0] stuff bits 000O0O0oo(csb®0 cMpboon
0ooDO0OO0O0OooDoo
CMD10| ac [31:16] RCA R2 |SEND_CID 00000000000000000
[15:0] stuff bits 00 IDCID)D cMDOOOOOODOO
oooooo-g
CMD11| adtc|  [31:0] data R1 |READ_DAT_UNTIL [STOP_TRANSMISSIONO O OO OO
address _STOP 0000000000 0O0D0O0ODO
0O0o00D00000D00000000
oooooooon
CMD12| ac | [31:0] stuff bits | R1b** |STOP_ 00oOD0O00000D000000Dn
TRANSMISSION |
CMD13| ac [31:16] RCA Rl |SEND _STATUS |0O0OODOO0OO0O0ODOOO0OODODO
[15:0] stuff bits 0O0o00D00000D00000000
oog
CMD15| ac [31:16] RCA — |GO_INACTIVE_ |00D0O000O0D0O00000DO0O00
[15:0] stuff bits STATE 00000000000 Inactive 00

gooogano
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OO0 1. cibOo0OO0OO0O0 1280000000000 OOOOODOOOOMSBOOOOOendOOO0O

gboboobo

2. CcsbU00OO001280 0000000000000 0O0ODODOOMSBO0OOOOenddOn

gbobooboob

3. 0000000000 DDOMultiMediaCard OODOOODOOOM@AT)ODOODOODOOOO

gbobobooooboobuoboboboooooouoobATODOOD LODODOODOOOD
god

00000000000 (class 2)

CMD
index | Type Argument Resp Abbreviation Command description
CMD16| ac [31:0] block R1 |SET_BLOCKLEN |000O0O0000O00O000OOOO
length 000000000 DO000O0DDO
0o0o0O00000DDoOoooo*
CMD17| adtc [31:0] data R1 |READ _SINGLE_ |SET BLOCKLENDO DOOOOODODOO
address BLOCK 0O0O0D000000D00000D0DO
ooooooooo#
CMD18| adtc [31:0] data R1 |READ_MULTIPLE_ |STOP_TRANSMISSIONOOODO OO
address BLOCK 0O0o00D00000D00000000
000000000000000

ob0 1. 00o0bO0obO0bOobo ecsbognoooooooOobOobrHB288032MM1 OO OCSD O

WRITE_BLK_PARTIAL='0D 00000000 DOOOO0ODOOOODOOOODOOO0O 512
goooboob

2 0J00O0ODO0O0O0ODODOCSD O RD_BLK_MISALIGN OO DODODOGOODOOOO

ORD_BLK_MISALIGN= 0D 0 00D O0O0O0OOO0DOOODOOOODOOOOOOODOO
HB288032MM1 0O 0O 0O CSD O RD_BLK_MISALIGN O O OO0 OooOOOOODRDO
ORD_BLK_MISALIGN='0CO OO0 00000000 DOOOODOODOOOOOOOOOOOn
gbooobd

OooooOooDooOoOn(class 3)

CMD
index | Type Argument Resp Abbreviation Command description
CMD20| adtc [31:0] data R1 |WRITE_DAT_ STOP_TRANSMISSIONDO OO DODOD
address UNTIL_STOP 00000000000 O00O0O000
ddddooooooooooooo
goodooo
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00000000000 (class 4)

CMD
index | Type Argument Resp Abbreviation Command description
CMD24| adtc|  [31:0] data R1 |WRITE_BLOCK SET BLOCKLEN OO DOOODOODO
address 0000000000 0O00O0O00o
oooooooooog*
CMD25| adtc|  [31:0] data R1 |WRITE_MULTIPLE |STOP_TRANSMISSIONO OO ODOO
address _BLOCK 0000000000 0O00O0O0n0O
0000000000 0O0D0OO0O0DO
CMD26| adtc| [31:0] stuff bits R1 |PROGRAM CID |CIDOOOOOOOOOOOOOOO
00000 O MultiMediaCard 0 0 O O
01000000000000000
cib0O00000200000000
0000000000 0O0D0O0ODO
0000000000 D00D0O0O0DO
0000000000 0O00O0O00o
ooo
CMD27| adtc| [31:0] stuff bits R1 |PROGRAM CSD |CcSDOOOOOOODOOODOOOO

gbobooooog

000 1. 0D O0DbO0O0ObO0O0ODbCcCsDb O WRITE_LBLK_MISALIGN 0D O OD ODODOODOO
OWRITE_BLK_MISALIGN="0ODO000D0O0OO0OO0ODOOOO0ODOOOOO0OOODOOOODO
HB288032MM1 0O O O CSD O WRITE_BLK_MISALIGN 0D 0 OO0 O0OO0OO0OO0ORDO
OWRITE_BLK_MISALIGN=0CUO DO 0OO0OO0OO0OOOOO0OO0DO0bOOOoOoOoooooooogoon
gbobobo
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O00O0o0godo/((class 5)

CMD
index | Type Argument Resp Abbreviation Command description
CMD32| ac [31:0] data Rl |TAG_SECTOR_ |0000000O0O0O0O0O0DOOODOO
address START 0000000000 0O00O0O00o
ooooooog
CMD33| ac [31:0] data R1 |TAG_SECTOR_ |0000000O00O0O0O0O0OO0OO
address END 0000000000 0O00O0O0n0O
0000000000 0O0D0OO0O0DO
0000000000 000O0000
gDoocMD320000000000
000O0D000oDOo0o
CMD34| ac [31:0] data R1 |UNTAG_SECTOR |[00000000O0O0O0O0OOOOO
address 000000000 10000000
0000000000
CMD35| ac [31:0] data R1 |TAG_ERASE_ 0000000000 0O00O0O0n0O
address GROUP_START 0000000000 ooooooon
ooooo
CMD36| ac [31:0] data R1 |TAG_ERASE_ 0000000000 0O0D0O0ODO
address GROUP_END 0O0o00D00000D00000000
ooo
CMD37| ac [31:0] data R1 |UNTAG ERASE 0000000000 OO0DOOOOO
address GROUP 00D0O000000000000 10
0000000000 0O00O0O0n0O
oooo
CMD38| ac | [31:0] stuff bits | R1b |ERASE 0000000000 0O00O0O00o

gbobooooog
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000000000000 class 6)

CMD
index | Type Argument Resp Abbreviation Command description
CMD28| ac [31:0] data Rlb |SET_WRITE_PROTIODDOOOODOOOOODDOOO
address 0000000000 000O0000
00o0OD0D00000D000O0D0DO
00o0000000D00000000
00000000000000000
OO0(MWP_GRP_SIZE)YDOODODOOO
oooo
CMD29| ac [31:0] data Rlb |CLR_WRITE_PROTIOOOOOOODODOOOOODOOO
address 00O0D000000D00000D0DO
00000000000000000
ooooo0Oooooo
CMD30| adtc [31:0] write R1 |SEND_WRITE_ 0O0o00D00000D00000000
protect data PROT 000000000000000000
address

gbooboboboooooooon
oooooooooooo*

gbo 1. 320000b00b0b0b00boobooboooooobooboooooboobOobobOobo
20000000000000D00DL0DOODLOOOOODOO16eO0O CRCUDODObOO
gbobobooooboobobobobooobooboobooobobobobooboobooon
gbobobooobooboboboboooboboooboooboboboboobooboon
gbobobooooobooboboboooboobobobooooboboboboobooooon
gbobobooooboobobobobooobooboobooobobobobooboobooon
gbobobooobooboboboboooboboooboooboboboboobooboon
gbobobooooobooboboboooboobobobooooboboboboobooooon
gboboboooobooboobobobobooboooo

0000000000 (class 7)

CMD
index | Type Argument Resp Abbreviation Command description
CMD42| adtc| [31:0] stuff bits R1b |LOCK_UNLOCK gooooooo/oooooooo

ooo0/obooooooooooboo
goboboooooog
SET_BLOCK_LENOODOOOODODO
gooogano
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000000 Card identificationT O O O

OO0OO0OO0O0OOcardidentificaton 00 0000000000000 CMDOOOOOOOOOOO

Power on ﬂ

Idle state
(idle)
CMD1 Inactive state
4|:|$—’ CMD15

! cards with non-compatible voltage range

card looses bus Ready state
(ready)
|
)

Indentification state
(ident)

=

CMDO [-—— from all states except (ina)

card is busy or
host omitted
voltage range

card wins bus

Stand-by state data-transfer mode from all states in data-transfer mode

(stby)

MultiMediaCard D 0 0 0 0O (0 OO0 OO O O O (Card Identification Mode))

goooOoOoOoOoOoOoOOoOoD f, 000000000000 Oopendr@AdD0O00OO0OCCOOODOO
oooooocMbooooooooOoOoobOOoUoboOOoooobOoooooObOooDbbOOoobooOog
00000000000 0DO0O00DO0OO00O0OO00O0OOSEND_ OP_COND(CMDYOOOODOOOOOO
gboboooooobooboboboboooooobooobooboooobobobooboooboooobOoDbo
gobobooooobooboboboboooboobooboboboboobooooemb1I0ObOoODOoDO
goobooooooooboooooboboobo“boboboooroobooobobobooboobUoDbo
goOoOoOoOoOoOoOoOOOOmactvel0O0O0O0O0O0O0O0OCMDIOOOOOOOOOOOOODOODOO
gbobooooobooboboboobooooboooboobobooobooboboboboooobooboobOoonbo
gboboooooboobobobooooobooobooboobooboobobobobooooboooboobOoDbo
gboboooooobooboboboboooooobooboeMDliO00OOOoooOOobOOobOobOOOOODOo
0000000000 00DOO00D00OO000DDOO0OO0 ALL_SEND_CID(CMD2O0DODOOODOOOO
OO00OOOOOOOOOOOOOOOD IDECID: Card IDentificationl 0 0 0000000000000
OO00OOOOOOOOOOOOOOOOOReadyD OOOOOOOOOOOOCMDOOOOOOODOO
oooboooooooooobooobobooooobo0oooboooo ccbooOobooobDbOOoOobooOOg
OO000oOOoO0oOocibO0oooOoOoDoOoobDOoOOOdbitpeiod DOOO0O0OOOOO0ODOOOODOOO
gbobooooooboobobobobooooccpbboboooooobobobooboooboooobOoDbo
000000000 ReayD OOODOOOOODDOOODOOOOODOOCIDOODOODOOODDOO 1
O00OOOOO0OOO0O0OO0O0O0OBOO0000OdentificatondI 0000000000000 DOCMDS,
SET_RELATIVE_ADDROUOOOO0OOO0O0ODOOOO0DOOOO0O0OOOOODORCAOCIDODODOOOODO
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gboboooooboboboboobooooboobooboboboboobobooooboobcacboboooDoo
000000000 RCAOIDOOOOmMOODODGStand-byd 00O 00O MM OO OO M identificatior
goboboooooobooboboboboooobooooobooboooobobobooboooboooobOoDbo
gbooboooooooboooboobobobobobobbobooooooDobobooevp2d o
gooooocpoobooobooooobooooooooobboooobobooobboboobobDoobooDooO
gbobooooobooboboboooooooboobobooobooboboboboooobooboobOobo
gbobooooococvwbD20b0obosboboooooboobooboobobobobooooooooboon

gooooboooog
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CMD1, card V.
range not
compatible

ina

CMD2, card wins
bus

ident

CMD2, card
loses bus

ready

CMD3

CMD4

sthy

CMD7, card is
addressed

tran

x*2

CMD7, card is not
addressed

stby

CMD9

sthy

CMD10

sthy

CMD12

prg

CMD13

sthy

tran

rcv

prg

dis —

CMD15

na

ina

ina

ina

ina —

Classl

CMD11

data

Class2

CMD16

tran

CMD17

data

CMD18

data

Class3

CMD20

cv
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Current state
Command idle |ready | ident | stby | tran | data rcv prg dis ina
Class4|CMD24 — — — — rcv X X rcv — —
CMD25 — — — — rcv X X rcv — —
CMD26 — — — — rcv x X x — —
CMD27 — — — — rcv x X X — -
Class5|CMD32 — — — — tran x x x — —
CMD33 — — — — tran x X x — —
CMD34 — — — — tran X X x — —
CMD35 — — — — tran X x x — _
CMD36 — — — — tran x X x — —
CMD37 — — — — tran x X X — —
CMD38 — — —_ — prg x X X _ _
Class6|CMD28 — — — — prg x X X — —
CMD29 — — — — prg X X x — —
CMD30 — — — — data X X X — _
Class7|CMD42 — — — — rcv — — — — —

oo0o 1. “~b0b00b0b0oboboooobooboobobob0oboooboobooooobOobOoDbOo
2. x[QOUoboboboooooooooobobobobboobobobobooobooooo
gooboooooooooDbOoOoO 220 ILLEGAL_COMMANDO O ‘1’0000 0Ooooog
goooo
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googon

gboboooooooceMbOgbooboobOobooooooboobooboboMMsSBOOOOOODO
gbob0ob0RrRIOO0OOOOOOOODODODOODO 48000

0 0 bit5...bit0 | bit31...bit0 | bit6...bit0 | 1
start bit| card | command | status CRC end bit

gboboooooooboboboboooooooboon

OOoO0OOO R1b
DATOOOOOO0ODOO0ODOOOOOOOOOOODOObOODbORIDOOOOOODOODODODODOOOO
go0oOCORlbOOOOOOOOOOOOOOOOQOOQOOOOOOOOOOOOODOOOODOODOO
gboboooooobooboobobobobooooobooboon

OO00b00O0R2O0CIDOCSDOOOOOODOOOOOD 136000
OO0 cibOcsbidOdO01270d0d0d0100d0d0d00d00OO0mMO0O0O0O[DO00OoEDC M endd
gbobobooorboboboooobooban

0 0 bit5...bit0 | bit127...hitl 1
start bit| card reserved | CID or CSD register end bit
including internal CRC

cbobgoboooooogoceMb20go eMbloogooooooboobooooog
csbooooocecMbobonoobooboooooooogon

00000 R3DOCROI ODODOODO 48000

0 0 bit5...bit0 | bit31...bit0 | bit6...bit0 | 1
start bit| card reserved | OCR field | reserved end bit

oCROOCMDlIOOOOOODODOOOOOODODOOOODODLDODOOOODODOD
HB288032MMID O 2.7vO 0 3.6vUO D UODOOO0O0O0O0OO0OHB288032MMID OCROUDOODOOOOO
b0 ox8OFF8OOQ U D O0OOOO0OODOODOODOOMHB288032MMI] R3UODOOOOOOOODOO
OOready] 00O 0O OOx3FOOFF8000FEI D D DO ODOOOODOOODO O OOx3F80FF8000FKE O 0 O O
ooo
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googon

gboob0o0RIOOODOO0ODODOOOOOOODODOO 320000000 O0OOO0OOODODO
goobooooooboobobobobooooooboobooooobobobooboooboooboobOoDbo
goobooooooboobobobobooooooboobooooobobobooboooboooboobOoDbo
goobooooooobobobobooboooobooboboboobooo

e 1000

EJO00O0O00O0
sboooooonog
ROODOODOOODOOOOOOOOOOOOODbOODbOObOOObOOobOOn

Xbgoboooooooboooboobobobooooboboboboobobooooooo
gbobooboooobooboboboboooboooboooboobobobobooboooobOobo

O 0o o d

e 000D

U AD0OO0bOOooooooobogoobo

U Bogbooboobooooobooboboboobobobooboobooboboboboboo
gbobooil1ooooboobooboobo

O cooobobooboooboonbo

40



HB288032MM1

ooooo
Clear
Bits Identifier Type Value Description condition
31 |OUT_OF_RANGE | ER |'0'=no error 0000000000000000 c
'1'= error 000000000000000
30 | ADDRESS_ERROR| E R X|’0’= no error 0O000000D0000000O0 c
'1'= error 00000000000000
29 |BLOCK_LEN_ERR | E R |'0’= no error 0O000000DO0000D0DO C
OR '1'= error Joo0o0o0o0oooooooooo
0000000000000000
ooo
28 |ERASE_SEQ ERR| E R |'0’=no error 0000000000000000 C
OR '1'= error oooooooo
27 | ERASE_PARAM E X |’0'= no error 0000000000000000 c
'1'= error 000000000000000
oQ
26 |WP_VIOLATION |ERX/'0'=notprotected 0000000000 000000 C
"1'= protected ooooooo
25 |CARD_IS_LOCKED| S X |'0'=cardunlocked'1’'000000000000000 A
'U'=cardlocked |DpopDOO0DOO0DOOODOOOO
24 |LOCK_UNLOCK_ | E R X|’0’= no error Oo00O000/0000000 c
FAILED '1'= error 0000000000000000
0o000000D00000000
0O000000D0000000O0
10gooooog
23 |COM_CRC_ERRO | E R |'0’= no error OOD0D0000O0 CcCRCOODODOO B
R '1'= error ooooon
22 |ILLEGAL_COMMA | E R |’0’= no error 0o000000D00000000 B
ND '1'= error oooooooo
21 |CARD_ECC_FAILE| E X |'0'= success Oo00O00ECCOOOOOD C
D '1'= failure 0000000000000
20 | CC_ERROR E R X|’0’= no error 0000000000000000 C
'1'= error
19 | ERROR E R X|’0’= no error 0000000000000000 C
'1'= error oooooooooooo
18 | UNDERRUN E X |’0’= no error 0000000000000000 C
'1'= error gooooooooooooooo
ooDoo
17 | OVERRUN E X |’0’= no error 0000000000000000 C
'1'= error gooooooooooooooo

oooboooo
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Clear
Bits Identifier Type Value Description condition
16 | CID_OVERWRITE/ | E R X|'0’= no error dddddooooooooooo C
CSD_OVERWRITE '1'= error 000
CDOOD0DOOOODDOOOOD
goooooooooooooo
oooo
CSDUOOOODDOODODOOD
gooooodooooooooo
copy] 0 0 (0 OO (COPY=1)0 O
gooobobooboobooao
(CoPY='0)00O00DO)DOOO
ooooo weOOO@OoOono
00000 0O (PERM_WRITE_|
PROTECT=1) 0 OO DOODOODO
oo0ooooobobooobao
(PERM_WRITE_PROTECT =0)
goooOo)yoroooooon
ooooono
15 | WP_ERASE_SKIP | S X ['0=notprotected |DO000OO0ODOODOOOWPOODO C
'1'= protected 0000000000000000
godddddooouooooooo
gooood
14 |CARD_ECC_ S X |'0'= enabled 0o0oDooooooogeccOond A
DISABLED "1'= disabled ooooooooon
13 |ERASE_RESET S R |'0’'=cleared dddddooooooooooo C
'1'= set 0000000000000000
ddddoooooooooo
12:9| CURRENT_STATE | S X |0 =idle ddddooooooooo B
1 = ready
2 =ident
3 = sthy
4 =tran
5 = data
6 =rcv
7 =prg
8 =dis
9-15 = reserved
8 |BUFFER_EMPTY S X |'0’= not empty gddddooooooooooo A
'1'= empty ooo
7:6 |reserved Permanently 0
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Clear
Bits Identifier Type Value Description condition
5 |APP_CMD S R |'0'= disabled OO0O0O0ACMDOOOO*O0O0O0O C
'1'= enabled 0000000000000000
o0oooooOo ACMDOOOODO
oo0ooooooooooo
4:0 | reserved Permanently 0
3:2 reserved for application specific commands
1.0 reserved for manufacturer test mode
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gooooboooboooboboo

gbooboooooooboboboboboboooobobobobooboooo

s10000000(=0)

TOODOOODOOOOO0OO@DbOO=1,000=0)

P01000000O0O0O(=1)
ED0D0D0O0O0O0(=1)
Z00000000000(->=1)
DOO0O0O0O000
*000000000000

CRCOOODOOOODODDOOOD Cyclic redundancy check bifis(70 O O)

POODOO zOOOOODOOOOPOOOOODODODODOOOOOODODODODODOO
OHGHOUODODOOZOODOOOOOOODOODOUOD Ry O OO Ry, BODOO HIGHOOOODOODO
gobobooooooboobobobobooooobopPOOb0ObDObOObDObOOOOOOOODODO
gbob0o0zooOoOoOooOoboOobOobOoborBzgssoa2vMMiD 00000000 OoOoOOoOoOODO

gooooooo

gooooo
Value [clock cycles]

Symbol Min Max Description

Ner 2 64 gooooOoooooooooo
oooo

Nio 5 5 goooooooooooooo
gooooooooooooooo
goooopoooooooo

Nac 2% TAAC+NSAC¥| 000000000000 O0OO
goooooOooOooooOoOoOo
ooo

Nac 8 — goooooOooooooooo
ooooopooooo

Nec 8 — 200000000000000
go0ooooooooooooOoon
gooooooooooooooo
goooooo

Nur 2 — goooooooooooooo
gooooooooooooooo
oooooooo

000 1. 000000000000 00000000000000000000n
2. OTime-out ConditionsO O OO0 O0O0OO0O0O0OOO

goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo
goobooooooobobobobooooboobDobosgoobobooboobooboobOoDbo
gbooboooooboobobobobooooboembs000oooooobDObO crRCODODO
goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo

gooo
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e OO DOOOOOOODO

gboobooobobobooboobobobobooONgO OO0 ODOOOODODODOODODODODO
gbooboooooooceMb3boooooonoo

«—— Host command——»i¢— Ncg cycles—»«—— Response ———»
cMD  [s[T] content [cRC[E|z| *****+ [Z[s[T] content [crc|E[z|z]z

<+«— Host active ——»| l«— Card active ——»|

0000000000000 0(0000 0 (Card Identification)d 0 O)

e JOOOO0ODO
gboboooooboobobo2b00 zboooooooOooooOobooooOooooboooooboDbo

gboobooooobOo pOOO0O0OO0ODODODOOOOOOOODOODODOCMDIAOCMD200O0
cMb3tOoooooooOobOobooboooooboobOoboboobooonoonDo

«—— Host command——»«— N¢cR cycles—»i«——— Response ———»|
cMD [s|T| content |crc|E|z|z|p P[s|T| content [crc|E|z|z|z

«—— Host active ——»| «—— Card active ———»

* % %

0000000000000 0(00000 (DataTransfer)d 0 0)

e 00000 UODOUDbObLObLObOObOODODbO
goooooceMb2ZlOobooooboooooooeMbooogooooooooobobooobo

oboob00oooooob0bobobbob0b0bob00O0o0000OLDUOD0bOobOobbUODO Np
gbooboooooobooboobonb

«—— Host command ——»{« N|p cycles —» +«— CID or OCR —»|
cMp  [s|T] content [crc|E|z| *** |z[s[t]  content z|z|z
<+—— Host active ——», «—— Card active —»|

0000000 (@O0Odo (Card Identification)O O O)

e JO0O0O00OO0OOUOOODbOObLODbObLObObOObOODbDODO
gb00ob00o0o0oooOob0b0obOob0o0bo0obD0bObO N Oobobobobobooboobobo
goobooooooobobobobobooooooboobobobobooboooboooobOobOobo

«——— Response ——»l«— Nic cycles—»l¢——Host command ——»
CMD S|T| content |CRC| E Z| *ok ok ok ok ok |Z S|T| content |CRC|E

+«—— Card active ——»| «— Host active ——»

0000000DOoO00obOooOooooceMbODOO(@OOODO (DataTransfer)d O 0O)
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e 0000 0OO0OOUDLOODbODbObLOOOUODUODbDUODbDUODbObDODbOOO
gboob00oooobOob0b0obob0oobo0bD0bD0b0bobO0Ob0000OUODO0ODO NeOobo
gbooboooooobooboobobobobooooooonoo

«——Host command ——»«— N¢c cycles—»le—— Host command ——»
CMD S|T| content |CRC| E Z| *oRk K kK |Z S|T| content |CRC|E

«—— Host active ——» «—— Host active ——»

goooocMmb,00OO0OO0ODO CMD,,,0000@O0O0O)

cMD,0000O00O0OO0OO0DOOO0O0DbOO0ODOOO0O0DOOO0DOOOODbDbOOObODOOOODO
OCMD,,, 0000000000 N #1360R2O000000000O00O00O0OOOOODOOOODOOO
gboooooooon

e OO DOOOOOOODO
gboobooooobobobooooobobobobooooboboboboOo LN OOoOoogoo
goobooooooobobobobobroopooobogoooboboboboobooboobUoDbo
00000000000 0D0O0O0000O000D0DOtransfer stap00000000D0O0O00OOOOO
goooooooobo

«—— Host command ——»l¢— Ncg cycles—»«—— Response ———»,
cMD [s[T] content [crc|E|z|z|p P|S[T| content [CRC|E

* k%

«+— Host active ——»| [«— Card active >

«—— Npc cycles ——»l«—— Read data
z|z|z|z|z|z|P p|s|p|p|p

¢—  Card active ————— >

* k k k kkkkkkkkkk*k * k *

DAT  Z|z|z

00000000000 0000 DataTransfer)d 0 O)

e NI0O0OO0ODOO(datatransferstop0 00 0O OODO
oo obobbbouboobobobbbbbobbbobobboboooog
ddddoooooooooooooooobb

«—— Host command ——»{«— N¢g cycles—»e—— Response
cMD [s|T| content |CRC|E|z|z|P

»
P|s[T| content [CRcC|E

* k *

<+«— Host active ——» «— Card active ————»|

DAT [D|D|D

* kkkk Kk k% R O R

p|p|p|E|z]z

Card active ——»|

00000O0O0O0oOoOoOoOooOo(ceMDb12,00000 (PataTransfen)D O 0O)
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e OO OOODO
gooboooobooboooobobobobobobooo OO0 UONODObDobDobOoDbOo
goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo
goobooooooboobdbo@ooboboobooooboobDob0o@ooboboboooo cre
gbooboooooooboboboboooooooboobogooobooboboboobooboobUoDbo
goobooooooobobobobooooooboobooooboboboboobooboobUuoDo
goobooooooobobobobooooooboobooooboboboboobooboobUuoDo
gboboooooooooobobo

e JO0O0OO0ODOOOODOODLODO

gboboocMb7obooboOoOoOoOooobOOobOobOO0 1000000b00b0b00b00b0o0OocCcvMDbi16
gbobooobobobobooooobobobOoboboobobooboboboevb24000000D0O
gbooboooooboobobobobooooooboooboobooobooboboboobooboboooboobOoDo
gboboooooooboboeMbDOOOOobOOobOODOObOOOOOOOOOOOOOODOODOODOD
gbobooooooOobOobobONgODOOODOODOODOODOODOODbOOOOODOODbOODbO CcrCU
gboboooooboobobobobooooooboobooboooobobobooboooboooobOoDo
gbobooooobOobOobOoboobobobOooDbATODODOODOOOCRCOODOOODOODO
CRCODOOOODDOOODOOOOODOOcCRCOOODOOOODDOOODODOOOwrite data transfier
gboboooocrRCOUODbOOOOOOODODODODODOOOOOOODOODODODODOOOOOODO
gboboooooboobOocrRCcObOOobOOoO1bobooboboobooooboooooooboDo
gboboooooboobobooboboboboooboobogocecrcooooOoO®*c10sOboOobDODO
oboboooooooboooboobobo

Ncr

l«—— Host command ——»{~" l[«—— Card response ——»|
CMD S|T| content |CRC| E S|T| content |CRC| E

<+—— Host active ——» <+— Card active r<NWF5< Write data
paT  z|z|z| *+++ |z|z|z|z|z|z]2]2]z| *+++ |z]|2]z|Z]z]P[S content

«——— Host active —»

CMD

L Write data —— | .« CRC statusple«— Card busy —»
DAT content  |cRC|E|z]z[s] staus [E[S] busy="L' [E|Z]

Host active —¥ «— Card active ———»—

L ... pull down to LOW bit

gbooooooobooboboboob

oooooooooooooboboooboooooDbo0oobOOooooODATODOOO LOWOODODOOO
gboboooooboobobobooboooooobooboboooboobobobobooooboobooboonbo
gboboooooboobdobi1iboboooooboobobATOOOOODOODOODOODOOOODOODO
goooooboobooboooboboooboobooboobobobobobobooboobooooboooboooboOooDbo
OO0O0O0O0O0O0O0O0OOstaus polind 000 0000000000000 O0O0O0O0O0OO
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e OO OOODO
gbooobooooooobobobooboooooDobobobobooboooDooboDONRgOODOoDOoD
goobooooooobobobobobooboooobooboboboboobooboooobDoDbOoDbo
goobooooooobobobobobooboooobooboboboboobooboooobDoDbOoDbo
gboobooooouobobobocrCOUbboboooooooDobDobOobOobboboboUOog CrRC
goobooooooobobobobobooooobooboboboboobooooooobDoDbOoDbo
goobooooooobobobobobooooobooboboboboobooooooobDoDbOoDbo
goobooooooobobobobobooooobooboboboboobooooooobDoDbOoDbo
gboobooooooooboobobon

«—— Host command ——»«— N cycles—»l«—— Card response ——»| «— Host command
cMD [s[T] content [crc[E|z|z|P P[s|T| content |crc|E s

«—— Card is programming ——»
paT [p[p|p[p[p[p[p|p[p[p] [E|z|z|s|L|*** «xx xxx wex wen wun TE|Z|z|Z]Z]2|Z]2]2]

* Kk %

gboboboooboooboobooboboboboobooooo

e JU0O0OOODOUODOODLO
gooobooboooboobobobobobobobobobobobobobobobobobobo
cMb3s OO UOOUOObOODbOoOOoOoOoooOobOuoboobOobobOoooobATODOOD LOODOOD
gooboooooobooboboboboooooooboooobooboboboboooooobUoDbo
gboob0ooooboobobobobooooobATOODOD HOODODODOOODOOODODO
gboobooooooboboboboooooobocoboobooboevbDIsboooooooooDo
gbobooooooboboboboobooogog

Ncg [« Card response —»
CMD 7| content [CRC[E[" "[s[T| content [crclE

) card is erasing
[«—— Host active ——»| +«— card busy ———»|

L|E

DAT |Z|Z|*********** Z|Z|Z S|L|L|********************

+«——— Card active ———»p/

«—— Host command —»
CMD S|T| content |CRC|E
«—— Host active —»|

DAT L * Kk ok ok Kk ||_|EZ * ok k ok ok ok ok k

l«— Card active —»,

L ... pull down to LOW bit

gbooooooobooboobobon
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gogon

GO_IDLE_STATE(CMDOQ) OO OODOOOODODODOOsoftware reset0 0000 0OHB288032MMI0 O
0000000000 O00DOded0DOO0ODOCOOOInactved 0000 0OOHB288032MMIO O
0000000000 00DOO00bOOOo00oDOOO0O0OrHB288032MMIO OO IdeD O OODOOOO
000000000000 GO_IDLE_STATE (CMDO) OO OOODOHB288032MM1O0 O O000O0OOO
goooboobooobobobobobobobobobobobobobobobobobobobo
groxooo1oooOoooOOOOOOOoOOOO0ODOUOODbOO f,0000DOOO0ODO
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sPIODOO00oooon

SPIO OO0 MukiMediaCardODODO OO OOODOOOOOODOOODOODOOODOODO

MultiMediaCardd DO OO OOOODOOOOMotoolaD OO0 O0O0DOOOOOOO sPIDOODOOOOO

oooosPiIDO0ODOOOOODOOOOOOOODOOOODOOOODOO((ECGMDODOOOODOOO

gboboooooboobobooboboboboooboobosPiDb0ObObOOoOobOOOOOOObDODO

0000000 oDOo00oooOoOooDoOMultiMediaCardd OO0 00D O SPIO (MultiMediaCard
gboboooooboobobobooooooobooboobobobooobobobo1rbobooboooboobOoDbo

OO00oOo0oOooooOoO0DMuttiMediaCardDOOOODOOODOOOOOOOOODOOODOOOO

gbobooooobooboboboobooooboobobobooboooooobooobosPIDOOOODOn
oo0ooOo0o0ooooOo0oDbbOOo0obOOo0oDoO00ooOoOoOooDOOoO0O0ODOOgdMuttiMediaCardd

gooospioboboboboooboooobooboooboobooboboooboboobobobobooo
MultiMediaCardD D 0 DO O0O0O0OO0OO0ODOOOODOOOOODOOOODOOOOOOOODOOOO

gbobooooobooboboobobobobooobooboooosPib0DO00obOOoOoOoOoOoOobOoDO

gbobooooboobobobsoboobooooboobobooecsoboooooooboobobon
goobooooosooOobDOOoOoooOoOoOoDoOoOooosPIDOdnOOOOMultiMediaCardd 00O

gboboooooboobobobooooooobooboboooboobobobobooooboooboobOoDbo

oo0ooOo0o0ooooOoO0oDbbOOoOobOoOoOooDoOO0OoobOOoOoobooOooOoecsudbolowooooog

gboboooooboobobobooooooboobosPiDbObO0obOobOOobOOO0bOOnD 3000

OO0000OMultiMediaCardd OO OOOOOODOO

e JOOoooooooooobobobobo
e 3000000000 OoOoOoboOoDbOoD

e 00 0IU0DDOUOUODOOUUODLOOOOIODOOOMultiMediaCardd DOODODOOOODOOOOO
gboboboooboobooboboboboooooooboooboobobobo

sPiIbbob00oobobobooooooooboooboobobobobooboobooboobOobOobobooboooo
gboboooooboobobobobooooobooboboooboobobobobooooboooboobOoDbo
gboboooooobooboboboooooboooboooboboooobobobobooooboooboobOono
gboboooooboobobobooooobooboobobobobooboooobooecsboobooboono
gboboooooooboboboboooobooobooonoo

googo

MultiMediaCardd OMultiMediaCardd O 0O 0 0O O O O O OMultiMediaCardd OO OO0 0O 0O O O OO CMDOO
00000 csOUdn lowDOODOOOOOODOSPIDOODODOODODOOOOO MultiMediaCardd O
0000000000000 D0000o0oUdoU0o00dDOo0Oo0OdOMultiMediaCardd OO0
oooooosPIO0dDODODOUOOOOOODOOSsSPIDOO0OOOOODOSPIOOOO RIOO
000000000 MuttiMediaCard0 O DO 0OO0OODOO0OO0ODOODOO0OODODOOOOOOOOOSPI
OooO0OoOMuktiMediaCardd DO OO DOO0OO0OOOOOOOOSPIDOOOOOOOOOOODOO
000 MultiMediaCardd D OO OO OO OOOOOO
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gooooooog

OoOoOoOOoOOoOoOOoOOoOoO0OO MutiMedisCardd D OO OOCRCOOOOOOOOOOOODOODOODODODO
SPIDOOO0O0O0OMultiMediaCardd D0 00000000000 O0O0O0O0O0O0OCRCOOOOODODOO
gooboooooobooboboboboooooobooooooboboboboooboooobOoDbo
gbooboooooboobobobooboobobobobooboooboocrCObDDbobooOODO
0000000000 00DOO00bO0OO000DOO00DOO000ODOOO0ODbDOOOOO®don’t careld
gbooboooooobooboboobobobobosPIDObOO0ObDOOOOOOOOOOOOOODODO
O0000000O0O0OCRC_ON_ OFFIODOOOCMDSO OO ODOODOObOOobOOooooooboDo
gooooooo

gogoooooo
SPID0000000000000000000000MuttiMediaCarddDO0O00O0O0 CMD17000O0O0O

gooboooooobooboboboboooooobooooooboboboboooboooobOoDbo
0O SET_BLOCKLEN (CMD16p OO0 DOOOO0ODOOOODOOOODOOOOODOOOODO

from from data from card Next

host card to host commnand
to card to host
Data in ------ command |----=F=--==-===msmmm e ess oo oo oo oo cOMMaANd |-

Data out------------------| response |---| data block [CRC |-----------------

goooooooobo

gbobo0ooooooboboooogbo carTobobooooooboe0boobD crRCOObDODO
oo
X16+X12+X5 +1

gbooboooooecsbdbdbOobO0l READ_BL_LENOOOOOOOOODOOOOOOODODO
gbob0oooobobOocecsbbdbodn READ_BL_LENOD 10000000001 000000DO0
gbobgoobooooboooooboboboobooboooooboobobobooboDooboOoboDbo
READ_BL_LENOOOOOOOOOOOOOOODOODOODOODOOOOOOODOODOODOODbDObOOoO
gbooboooooobooboboboboooboooobooboooobrbobooboooboooobOoDbo
gbooboooooboboboooooboboobooooobooboboboboooboooooooDooon
gbooboooooobooboboboooooooboobooboobobobobooobobobobobooo
gbooboooooooobooboboboooooobooboboboboboooooobOobOoDbo

from from data error token Next

host card from card to host commnand
to card to host
Data in ------ command |----=F---=--==mmsmmm e s oo oo oo oo cOMMaANd |-

Dataout---------------------{ response |{ data error }

gbooooooooooobobonb
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goooobooo

go0oOoOoOoOoOoOoOoOoOoOoOoosPiIDOOOO MultiMediaCard DOOOOOOOOOOOOOOO
go0oOoOOoOoOoOoOOOOOOOOOOOOOOOOOOOMultiMediaCardDOOOOO CMD240
gboboooooboobobobobooooooboobobooobooboboboboooobooboobOoono
goopboocrCcOOoOoOOOOoOOOOoOOOOUODOOODODOOOODODODOODOOODODOOO
O0oooooobo0oooo0oooobbo0oobbo0oOn csbboddn WRITE_BL_PARTIALO
gbooooooboobobon

from from data from data new command
host card host response and from host
to card to host to card busy from
card
Datain ------ command |-----f-----------| data block f--------------------------—---] command |--

Data out { data_response|busy l

gbooooooobo

gboobooooobobobobooooooobooboboooboobobobobooooboooboobOoDbo
gboobooooobobobobooooooobooboboooboobobobobooooboooboobOoDbo
gbobobooboboboobobobooboooobooooboooboobobooooboob 00U DbataCut
ool Low OO obobobOobobobooboboobooooooobooboboboboDbo
SEND_STATUS I O OO((CMDI3 OO DOOOO0DOOO0OOOOoOOoDOOoOoOooooooooooDo
gboboooooboobobobooooobooobooboobooboobobobobooooboooboobOoDbo
gboboooooboobobobooooobooobooboobooboobobobobooooboooboobOoDbo
gboboooo cCcrRCOODOOOOobDObOObOOOOOOOOoDbDOoDbObO csooooooobOoDo
000000 DOOO00oO0OO0oOoO0DOO0OU0DODataOut OO0 Oti-stat€l OOO OO OOOOOOO
gboboooooboobobobobooobooouobooboboobobodDataCut 0000 Low O
gbobooooobobooooooboboboobooboobobobobooobeMmbobobooon
gboboooooobooboboboobooobooobooboboboboooboooboobobobomoboon
gbobooooobobobooobooooboobobobooobooobooboobOobo
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goooboobobbooboobon

sSPIO0O00O0O0O00D0C00O00OO00DOO0O0ODOOO0D0OOOMuttiMediaCarddODODOOODOO
gooboooooobooboboboboooooobooooooboboboboooboooobOoDbo
oo0obOooooooOoO0oOoboooboOo0oOoO0O0DbDataOud 000 LowO OO0 DO OOO0O No Datald O
goboboooooobooboboboboooooooboobooboobobobooboooboooobOoDbo
gooo

from from from from
host card host card
to card to host to card to host
Datain ------ command |-----]-------=----------o--—-- cOmMmand f---------beeii i

Data out { response |busy|--

‘NoData'D OO O OODO

cibcsb0gopnOoDO

MultiMediaCardC OO0 00000000 DODOO0OOOOODOOCOOOODOOOOOOODODOOOOSPI
goooocsbboboobooocibboboboooooogoooboobobooboooooooboDbo
goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo
go0odbO 1000 CRCODODUOD 1600 0D0ODLOOOOOOODOODODOOCsSbOOOODOd
goobooooono TAACOODOObobobooooomuobo csbobobooooooboonbo
00000000000 0D0O0O0000O0O(NCRO csbOodoooooooooobooooood
oo

gogooooood

MultiMediaCardD O 0 0000000000000 O0O0O0O0O0O0OOOOOOOOODOODOO eMba O
00000000000 0D0O0ODO00DODO000ldecO000D0ODO0O00OOO00OODOOOOOOd
OO0O0OOOOO0O CMD1 (SEND_OP_COND) CMD58(READ_OCRp O M OO OsPIOD OO OO OCMD1
gboboooooogooocrRUbDObUObObDODbODbOOOODOODUODUODOOODODOODUODO
cMbsgl sPIU 0 OoobooooonooooboocRUObbDOobOobOobOobobooooobooooo
gboobooooboobobobobooboobooboboboboobooooevbs8Oooog
goobooooooobdoboboboooooobooogoooboboboboboboobooDUuDbo
‘in-idle-state0 0 0000000 O0OO0OOO00ODOOO0ODOOOOODOOOO0ODOOOODODOOOODO
gooboooobotboOobboOoboUobUuobUObUObUobOobDbOObOUObDUbDUObOoboeMb1IODO
gbooboooooooboboboboobooogo
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googon

MultiMediaCardC OO0 DO OOOOOOSPIODOO0ODOOOODOOOODOOOOODOOOODOOOOO
gooooooobooboooooobobobobooooboboboobobobboooooboo
CRCOUOOOOODOODOObOOOOOOOOODUObOODbObOObOOOOUObOODbDODbDOObOOOOD
gbooooooooboboobooboonoo

gogoooooo

MultiMediaCardd OO OO O OO0

goooooooooon

SPID0O000O0OD0OOD0OO00D0O0D0O0O000O0 MultiMediaCard OODOODODODOOODOODOODO
0000000000000 0D0R1LODOODOODOO0OO0ODOOOOOOOO0OOQO SEND_STATUS]

gooboooooobooboboboboooooobooooooboboboboooboooobOoDbo
oooooooon

goon
0000 MultiMediaCard DO OO 600000000000 OOOQOOQOOOOOOOODODODODOO

ooooooooooooobboooboooooDobo0oobOObooooOoOoooD crCcOobooOO
boboooooooogogbobobooooogoognog

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

Width (bits) 1 1 6 32 7 1
Value ‘0 ‘1 x X x 9

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

ooopooospPiDOOO0ODOOOO0ODOOOODOOODOOOOODOOOOOOODOOODODOOO
000000000000 O000Oodd MultiMediaCardd OO O OO OOOOOOSPIDOCOOOO “yes”
ooooooosPiDO000OOOO0ODOOOOOOOO0ODOOODDOOODOODOOODCcsbOOOO
gboboooooboobobobooooobooobooboboooboobobobobooooboobooboobo
go0oOoOoOOoOoOoOOOoOOOOOOOOOOOOMuttiMediaCardd DO OODODOOOOOOODOO
ooooooooooooobbooobooooobo0oooboooooboooobevwbobDooOOO
o00obooO0oooooooboooboogoteococooot O eMb3s OO 1001120000
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oooooogo
CMD index|SPI mode Argument Resp|  Abbreviation Command description
CMDO Yes None R1 |GO_IDLE_STATE|MultiMediaCard 0 0 0 00000
CMD1 Yes None R1 |SEND_OP_ O0000ooooooooooo
COND 00
CMD2 No
CMD3 No
CMD4 No
CMD5 | reserved
CMD6 | reserved
CMD7 No
CMD8 | reserved
CMD9 Yes None R1 |SEND_CSD O00oooooooooooooo
ooooooocsboooooon
oooood
CMD10 Yes None R1 |SEND_CID O00oooooooooooooo
oooooociboooooooon
oooo
CMD11 No
CMD12 No
CMD13 Yes None R2 |SEND_STATUS (00000000 OO0ODOOOOOO
O00ooooooooooogoo
0od
CMD14 | reserved
CMD15 No
CMD16 Yes |[31:0] block lengthi R1 |SET_BLOCKLEN |00 000000000 OOOOO
Ooooooooooooooog
Ooo0oooooooooooo*
CMD17 Yes [31:0] data R1 |READ_SINGLE_ |SET_BLOCKLENOOOOOODOO
address BLOCK 0000000000000000
oooox
CMD18 No
CMD19 | reserved
CMD20 No
CMD21... | reserved
CMD23
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CMD index|SPI mode Argument Resp|  Abbreviation Command description
CMD24 Yes [31:0] data  |R1b* WRITE_BLOCK |SET BLOCKLENO O DOOOODOD
address O0D000000D00000000
oooox
CMD25 No
CMD26 No
CMD27 Yes None R1lb | PROGRAM CSD|CSDOODOOOO0OODOOOODO
oooooo
CMD28 Yes [31:0] data R1b |SET WRITE_. |00000O000O0O0O0O0O0OOO
address PROT D000000000000000
0000000 0D000O0DO0O0
0000000 0D00000000
0000000000000000
OODOWP_GRP_SIZEDODODOO
ooDoooO
CMD29 Yes [31:0] data Rlb |CLR_ WRITE_. |0000D0O000OODOO0O0OOO
address PROT 00O0D00000D00000D0O00
0000000000000000
00000000D000000
CMD30 Yes [31:0] write Rl |SEND WRITE_ |0000D0000O00O0000OO
protect data PROT 0000000000000000
address 0000000000000000
0o000000DO00O0Oooon®
CMD31 |reserved
CMD32 Yes [31:0] data Rl |TAG_SECTOR_ |000OD0D0O0O0O0CODOOOOOOD
address START O00oo00oooooo
CMD33 Yes [31:0] data Rl |TAG_SECTOR_ |0000OD0O0O00CODDOOOOOD
address END 00O0D00000D00000D0O00
0000000000000000
00000000D00000D0O00
ooDoo0oo
CMD34 Yes [31:0] data R1 |UNTAG_SECTOROOODODOOOOODOOOOOODO
address 0D001000000000
CMD35 Yes [31:0] data Rl |TAG_ERASE_ |00000000000000O0O
address GROUP_START Qo000 O0O0O0O0OOOOOOn
oooDooo
CMD36 Yes [31:0] data Rl |TAG_ERASE. |00000000O0O0O0O00O0OO
address GROUP_END |0pgpoOO0O0O000O00DO0DOO
oooooooo
CMD37 Yes [31:0] data R1 |UNTAG_ERASE_|0000OD0O0O00ODODOOOOOD
address GROUP 00D 1000000000000
oooo
CMD38 Yes [31:0] stuff bits | R1b | ERASE 0000000 0D000O0DO0O0
oo0D00oO0ooOoo
CMD39 No
CMD40 No
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CMD index|SPI mode Argument Resp|  Abbreviation Command description
CMDA41 |reserved
CMD42 Yes [31:0] stuff bits | R1b | LOCK/UNLOCK 000000000 O0OOOODDOO
dddooooooooooooo
Jddddooooooooooooo
dodooooooooooooo
000000 SET_BLOCK_LEN O
ooooooooo
CMD43... | reserved
CMD57
CMD58 Yes None R3 |READ_OCR OCROOOODOOO
CMD59 Yes [31:1] stuff bits R1 |CRC_ON_OFF CRCOOODDOOOobDoooDa
[0:0] CRC option ODOCRCOODOOOOOOYOO
dddooooooooooooo
od
CMDG60 No
000 1. 0ooooooooooo csboooooboobobooobnodHB288032MM1O OO CSDO

WRITE_BLK_PARTIALO 00 0OUOO00O0OO0OO0OO0DOOO0ODOOOODOOOO 5120000
gooo

gbobOobOooobogcecsbd READ_BLK_MISALIGNDO OO OOOOOODOODOOOODO
oooobobobooo0oo0ob00o0oDbO0OO00DOHrHB288032MMLI O O O CSD O
READ_BLK_MISALIGNDO oO00OO0O00obDO0boobooooooobooboboooooon
good

Rib: O0O0OOOOOOOOOOOOOORIDOODODOO

gboboboobocesbd WRITE_BLK_MISALIGN O OOOOOODODOOOOOODO
gboboooooobooboboboooon
2000000000000000DO0ODOOOOD 320000000DO0O0O00ODO
gboboboobi1eb0dcCcrRCObDUbDObOOobOOoOoOoOooOoOobOOobOobOoOobOooboon
gbobobooooboooboobobobobooboobobobooobobobobobooooon
gbobobooobooboboboboooboooobooobobobobooboobooon
gboboboooobooboobobobobooooon
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googon

0000000000 00DOO00DbO0OO000DDOOMultiMediaCarddDOO0DOOOO00ODOO MSBO
gboooooooobo

e IJUOODORL

000000000 0bO0ODbSEND STATUSIOUOOOOOOOoO0oboobooooooooooboDo
gboboooooboobobobobooi1booboooMsBOO0O0OoooooOobOobOobOOoobDOoDo
gboboooooboobmoooboobooboroobooboobobriobobooOo0o0O00OORrRL
gbooboooooobooboboboooooobooboboboobooboboooooboobOobon

O Inidestate] 00 0000000: OOoQ0OoOOOOOOOoOoOooooooooooooOO
gooo

O Eraseresel 00O 0O0OOO00OO0O: D00OO0OODOODOODOODOOOOOOOOOOODOOO
gbobooooobooboboboooog

llegalcommandd OO O0O0O0O0O: OO0OO0OOOOOODOODOOOOO
CommunicationCRCerrord 00 CRCOODOO: DOODOO CRCOODDODOOODOOODO

Erase sequence erref 0 000000000 0O0O0O: DOO0OO0OOOOOODOODOOOO
obooboooo

O Addesserrod O O0O0O00D00O0O: OOOODOOOOODOCOOOOOOOODOOOOOOO
gbooboooooobooobo

U Parameter errod 0000000 0: dOO0DOO0O0OO0OO0OO0OOOOOOOOOOOO
gboboooooooboooan

7 0

of [[[[]]]
L inidle state
erase reset
illegal command

com crc error
erase sequence error
address error
parameter error

RiOOOOOOOOOOO

e 00000 R1b
gobobooooobooboboooobooboboboboobooobooboobobobobr1IDODO
goboboooooooboboboboooooooboboboboovvoboboooboooobOoDbo
gbooboorobobobooobooooboboboboooooooobobobo
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e 0000 R2
gb00ob00o0o0boobOd20b0b000SEND_STATUSIODODODODOOOOOOOOOOOoDOoDO
gbooboooodboobdbor200b0bO0OO0ObOO0OOODODODObDObO

7

1. Byte 2. Byte
0 7 0

lo]

L card is locked
wp erase skip | lock/unlock command failed

error

CC error

card ecc failed
wp violation
erase param
out of range

in idle state
erase reset
illegal command
com crc error
erase sequence error
address error
parameter error

R2z2000000000O0OO

gboboooooboobO0oRrRIObOOOOO020000000000000000000DO00ODO

O

Outofrangdd 00 0O0O0OOOCOO: DOOOOOOOOOODOODOOODODOODOODODODOOO
gbooobooodo

Eraseparanl OO0 O 0O0O0ODOO0O0O0O: DODOOOO0OOOODOODOODODOOOOOO

Write protectviolation0 OO0 O 0000000 0: 0000000000 ODOOOOOODOO
goooooooooo

CardECCfailedd 00O ECCOOOODO: DO00OOO ECCOOOOOOOODOODDOODOO
gboobooooo

CCerrorJCCULOUODN: DOOOOOOODOODODOD
Error00000: O0O00O0D0OO0DOODOOOOOODOODOODOOO0O0OO0

Write protect erase skip| lock/unlock command failed 0 00000000000 O00000O]
ooobooobooboboboooobOo:bob0obo 2000000 bDOoOoOoOoDOoDOo
goopodoobooboooboobooboboooboobboobuoobboobboobo
gobodbbuooboooboobbooboobbooo

Cardislocked 0 O0O0O00O0OO0O: OOOO0ODOOUOODOOOODOOOODOODOOODO
gboboobooboobooboboboboboooooog
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e 0000 RS

go0ob00o0o0o0obodobOd READ_OCRODDOOOOODODODODOLOOLOOODOODODODO
gs00000odbooR30boobooboobooooooboobobobooMsBO OO0 RIDODO
gboobooooobo4b00b00OCRUDODODODOOOOO

39 32 31

0
ol [ LTI T o]
\ \

R1 OCR

R3IOODOOOODOOOOO

e JOOOOODO
gobobooooooboobobobobooooooobooboooobobobooboooboooobOoDbo
gbooooooooboobobobob1obooboobobobooboooboooobobob

7 0
|><|><|><|O| status |1|

gbooobooboob

gboboooooooboboboboooooooonoo
‘o10'-0o0o0ooooooobo
‘01’'-crRCOUO0OO0OOODOODOODOOOOO

oooobgon

gooboooooobooboboboboooooobooooooboboboboooboooobOoDbo
gooMSBOOOOOOOOOOOODOODOODOODOO400000 205100000000000D0O
gbooooooooooboon

e [11000000000DOO

7 0
[1]a]2]a]2]a]2]o]

gboboobo

e [0 2204900 0000DO0ODLODLOOLOOOOODODO
e 1002000016000 CRC
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goooboobgon

gbooboooooboobobobooboooooobooboboooboobobobobooooboobooboonbo
gbobooooobooboboboboooobooboboboi1rob0oboboboooobooboobonbo
gooooo

7 0
lofofoo] | | ||

L Error
CC Error
Card ECC failed

out of range

gboooooboobo

4000000000LSBOOODOO0OO0DO0O0 R2O0000O0D0O0O0ODODOO
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sPIDOO0DOOn

gbooboooooooboboboboboboooobobobobooboooo

H: OOO highOOOOODOOO1'0
L.O0OOlowdDOOODODOO'0'O
X: Don't care
Z O0O0bOoooooood->-=10
*» JooOoooooooad

Busy: 0 O

goooo

Command:0 0000000
Response] 0O O OOOO0O
Datablock: D OO OOOO

gboboooooboobobobooooboboboboooooboobobooooobobobobooooobooon
U0 NgyOOOOOOOoOooOobobobobooobooooooboboboobooobooooboDbo
gboobooooooobobobooooobooon

goog/oooon

e IJOOobOOoOooOooOoobOOobOobOobobooobooboooboon

Cs |H|H

L]

kkokkokok ok ok okokokk ok koK

AAAE

H ]|

l«— Ncs —»|

«— Nec —»|

Datain | X| X|H |H | H | H 6 bytes command

H|H|H|H H|

*****

* *

EIEEE

x|x]x]

kNCR —>

Dataout |z|z|z|H|H|H|H| ******* |H

H|H|H|H

1 or 2 bytes response

[ [n]n[ ]z ]7]

e JO0O0OO0OO0OODOOOOLOObObObOObOOOoOOoDOn

cs[H[L|L[L] s e[ efmlnln] cfc] L] m]H]
«— Ncs —» «— Nec —»je NDs « NEc —»
Datain | X|H|H| H|H| 6 bytes command [H]H[n[H[H[H[H]H][H]H][H]H]H]x X[ x]H]H]H]H] ] H]x] ]
— Ncr —»
Dataout|Z|Z|H|H|H|H| ******* H|H|H|H cardresponse| busy |L|Z|Z|Z|busy|H|H|H|H|Z|
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e OO0 0OOODOUODbOODLODLO

CS|L

BB

*********

*********

]

BEICE

Datain | H|H|H|H|H[H

*kkkkk Kk k) H|H|H|H

6 Bytes command

EIEE

Hx[x]x]

Dataout |H|H|H|H|H| 1 or 2 bytes response H|H|H|H

*************

[H]n[nln]nlz]]

e JOOo0O0O

cs [a[L]c]L] [ [ [n]A]w]
«— Ncs —»f »—e—Nec
Datain |x H|H|H|H Read command H|H|H|H H| ********** |H|H H X|X|X|
4— Ncr —» +— Nac —¥
Dataout |Z|Z|H|H|H|H| ******* H|H|H|H Card response H|H|H|H Data block |H|H|Z|Z|
e CSbUOUUonoogd
cs[[LL[L]  crrerrereereereens TR n[A[n]
«— Ncs —] « Nec —»f
Datain|x H|H|H|H read command H|H|H|H H| ******* H|H|H X|X|X|X|
«— Ncr —»| «— Ncr —»f
Dataout|Z|Z|H|H|H|H| ******* H|H|H|H card response H|H|H|H datablock|H|H|H|H|Z|Z|Z|

e 0000

CS |H L|L| ****************** |L|L|L|L| ******* |L|H|H|
[ Ncg | [« NyR >
Datain |X H|H|H Write command H|H|H H * |H H|H|H Data block |H|H| ******* |H|X|X|
[« NcR >
Dataout Z|Z[H|H|H| *****xxx H{H|H regpeggse H|H|H[H[H|H|H|H ?:;ts Busy * Busy| H| Z
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gogoooo
Symbol Min Max Unit
Ncs 0 — 8 clock cycles
Neg 1 8 8 clock cycles
Ngc 1 — 8 clock cycles
N,c 1 spec. in the CSD 8 clock cycles
Ny 1 — 8 clock cycles
Nee 0 — 8 clock cycles
Nos 0 — 8 clock cycles

OO0 1. OTime-outConditonsOOOOOOOOOOOO
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gooon

goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo
gboeccAiodoooooboboboooooobooogoooboobobooboobooooboDbo
gboobooooooobdoboboboooooobDobobobooboobooboobLDUu 20b0UDbO
OO0OOOOOOOOOOOOOOOOOOODOOOODOOOOCRC: cyclicredundancy chegkd O O O
oon

0000000 O(ECC)

HB28goz2MMID O OO DO OOoOooOoooooobouobobobooooooboobooooboboo
000HB288032MM1O O OO0 livetmed 0 OO0 O0DO0O0ODODOO0ODOOOOOODOOODOOOODODOO
goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo
gooboooooooboboboboooooooboooooooobobobo

00000000 (CRC)

ECCUOO0O0DOO0ODODOOODbOObOOO0ODbObO0OO0ODbO HB2g8go3a2mMMIO D OO O OOOOO
MultiMediaCardD D 0 DO OO0O0O0OO0OO0ODOOOOOOOOODOOOODOOOODOOOODOOOO
0000000000 00DOO0O0D0DO0OOCydic Redundancy Check (CROy OO0 DOOODOOOO
OO0 MultiMediaCardd D00 O0O0O0O0D0OOOHB288032MM1I0O 2000000 cRCOODOODOOO
gbobooooobooboboboboooboobooboboboboobobooooboOobOoeccoonDO
OOocCcrRCOODOOOOODOOODOOOODOOOUODOnthefyOOOOOOODOOODOOOO
gboobooooocrcobooooooboobobobooooooooobobobobooobooo
gboboobooboboboboooboobobobooboocrCcOb0obooboobooooOoboOobOoDbOo
gbobooooobooboboboobooooboooboobobooobooboboboobooooboooboobOoDbo
gboob00cCcrRCOUObOOOOOOobOObDOOOOOOOObOOobDObOobO

CRC polynomial: G(x)=x"+x*+1
M(x) = (start bit) * x* +...+ (last bit) * x°
CRCJ6...0] = Remainder [(M(x) * x")/G(X)]

gb00ob00o0o0oOoboOobOobOodB288032MM1l 100 CRCOUD DO ODODOODOOOOOoODODO
000000HB288032MM10 CRCOUO OO DO OOOHB288032MM1IO0 00 OO0 OODOOOOOOOO
gbob0ooodbz20b0crRCUbDUObUObOOOOOOODObDObDOOoOODz20480 000D O
gboobooooooboobobo

CRC polynomial: G(x) = x™ + x* +x® + 1,
M(x) = (start bit) * x" + x"* +...+ (last bit) * x°, with n < 2048+*8
CRCJ15...0] = Remainder [(M(x) * x*®) / G(x)]

MultiMediaCardd DO OO0 OO0 CRCOODOOOOOOOODOOODODOO
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gd

gooooboooog

Vel Ve,0 00V . 00OOO0OO0D000000000000000000000000000000
000000000O0000000000000000000000000000000000000
00000000000000000000000000 13mmO00 10000 O.WFOOD0000O
oooooO0ooOoOo

I .
' Lyay = 13 mm single card slot
— !
l !
: [] Vss1 !
|
# c MultiMediaCard E
: [ Vec .
1
! 1
! 1
: [] Vss2 !
! 1

goooooooon

gboboooooooboil10bob wobobooboooooobobobobo
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googon

gooboooooobooboboboboooooobooooooboboboboooboooobOoDbo
goooobooobooboobobooboboobooboobooboobooboobo
OGO_IDLE_STATE(CMDO) O OOO0ODCOOODOOOOODODOOODOOODOOOOODOOOODO
gboobooooooobobobooooobooboboboboooo

V CLK CMD DAT
Vee L
Power up | ASYNC.RESET| | command | ENABLE B core memory
detection parser controller core
Vss
_|_ MultiMediaCard controller
ogooao

00000000000V, 000000000000000000000000000000000
O0OHB288032MMIO 0 0000000000000 ONONONOOOOOOOOOOOOODDNDN0nDO
0000000000000 000000000000 HB288032MMIOOOOOOOO000000
00000000O0SEND OP_COND (CMDDOOOOODDO0O0O0O0O ALL SEND_CID (CMD2)
000000000O000000000000000000000000000 CMD1IOOOD0000
O00OR3ODOOOOOOOOOO CMD200000000O00O
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3.6V
Bus master supply voltage Memory field
| Card logic working working voltage
27V E voltage range range
:
I
20V . !
___________________________ T oo
I I
I I
I I
I I
I I
: : Time
T T
I I
I I
Power up time ! Supply ramp up time !
— - - — — - — — — Lt e il -
I I
—— ' Nce Nce Nce
Initialization sequence |- -- 1 CMDl} - "| CMDl} - "| CMDl} 1-- "| CMD2|
;‘ ””””””” ’: Optional repetitions of CMD1
Initialization delay: The maximum of until no cards are responding
1 msec, 74 clock cycles and supply with busy bit set.
ramp up time
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ooo0oOoOo0oooO0oobOooOooooOOooobDoO0obooOoOoboOoOooDoMultiMediaCardd O
OO000O000DOOo0o0obOoO0oO0oO0oDOOdOMultiMediaCardd OCMD1OO0ODOOOOOOOOOO
gboboboboooboooooon

cmMbDliO0OO0oOoOooOooobooobooOooooooooooOooooooooOobooobooOoboooDo
gooooooooooobooobboooboboooooooooboooooobooooboboooeMmp1 O
gbobooooooboboboooobobooboooboooobobOoboobooboon
gboboooooobobooooooboobobobobooooooboboobobobooo
gboboooobobi1iboooobooobooboboboboooobooooboboobooobooboon
gbobooboooboobooboboboboboooooboobobobobobo

0000000000 MultiMediaCarddOOODOOOOODOOODOOOOODODOOODOOOO
0000000000000 O000DOO00D0O000O00 supply rampup OO O OMultiMediaCard
goooo0o0oooo0oDoDo00obOoOoOoOooOOoOooOoOooO0ooOboOooooooDoooeb1OO
goooooooooOoooOooboooeMbliO0OO0OOoOOoOODDOOODOOOODOOOOO
goooooo

gboboooooobobobooooooevbDbOOobOoOooooOobOOobOobOoOobOobDon
gbobooooboYryoboobobooboboboboobooboobobd 1msedd 074000
OO000O0000oO0oO00oDOOo0nDOOsupply-ramp-up-time0 00000000 10000000
oo0ooO0oOo0obDCOOready 000000 640000000000 DOOOODOOODOOOOO
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HB28goa2vM1D D0 DO OO0O0O0O0OO0O0O0DOOO0O0OOOO0OoDOoOOooboOo0oooooooooboooo
gbooboooooboobobobooboooooobooboboooboobobobobooooboobooboonbo
bvooovgdolgooooooboooooooooobobobooooooooboobo
gboboooooboobobobooooboooboobobobobooboboooboooboobOobo

Vce ® : :
1
| v
1
Vee not connected! 3¢ i*
card
CMD, DAT * controller
Vss not connected: % 1
1 1
VSS g E |
1
ooooooo

HB28803a2MM1O0 U0 D000 D0OO0DOO0O0OO0O0O0O0OO0OOO0ObOO0bO0bOO0Oo0o0oooobooobO0obOobo

Vcc "
- Ishort :
3 ! 1b—
% P ! card
CMD, DAT o :________ controller
3 Ishort :
B [
o 1
s -——— = !
Vss .

connector

gbooboooooboobooobo
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e 100D
e 100D
goon

Parameter Symbol Min Max Unit
Storage temperature -40 85 °’C
Operating temperature =25 85 °C
Junction temperature —20 95 °C

oo

Oo0bo0OHB288032MMID D00 DOOO 3000000 0O0O0O0ODOO

e JOUO0O0OOOOOUODbDObOD

e JO0O0O0OOO0OOOOOOOObObOObOobOOObOOoOoOoDbDOon

e JJO0O0O0OOHB288032MMIO D DO OOODOOOODOOOODOOOOODO
® N10000HB288032MMIO D 000D OOODOOOOOODOOOOO

ogoooo

Parameter Symbol Min Typ Max Unit
Input capacitance Cenrn 7 pF
ogoooon

goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo
goobooooooobdobobobooooooboobogooboboboboobooboobDUuDbo
goooooogoogon

Parameter Symbol Min Max Unit Remark
Supply voltage Ve -0.5 4.6 \Y
Total power dissipation 0.2 W
ESD protection -4 4 kv Human body model
Inputs Input voltage Vimax -0.5 Ve + 0.5 \% < max (Veo)
Outputs |Output voltage Voma -0.5 V. + 0.5 \ < max (Vo)
High-level output | ormax -100 mA  |short cut protected
current
Low-level output current] I .. 150 mA  |short cut protected
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gogoooo
O0000000HB288032MM1I0 000000000000 OOOOOOOOOOOOOOOOOGOO
Parameter Symbol Min Typ Max Unit Remark
Supply voltage Ve 2.7 3.0 3.6 \%
Inputs | Low-level input current vV, Vi —0.3 0.25V \Y
High-level input current Vi 0.625V . V.. +0.3 \Y
Outputs | High-level output lon -2 mA
current
Low-level output lou 6 mA
current
Clock | Clock frequency data fop 0 20 MHz |C, < 100 pF
input transfer mode (pp) (10 cards)
clk*
Clock frequency ident. foo 0 400 kHz
mode (od)
Clock cycle time data | ty, = 1/f, 50 ns
transfer mode (pp)
Clock cycle time ident. |ty = 1/f, 25 us
mode (od)
Clock low time tw 10 ns |C, <100 pF
(10 cards)
Clock high time tn 10 ns |C, <100 pF
(10 cards)
Clock input rise time tin 10 ns |C, <100 pF
(10 cards)
Clock input fall time the 10 ns |C, <100 pF
(10 cards)
Clock low time tw 50 ns |C, <250 pF
(30 cards)
Clock high time [ 50 ns |C, <250 pF
(30 cards)
Clock input rise time iy 50 ns |C, <250 pF
(30 cards)
Clock input fall time the 50 ns |C, <250 pF
(30 cards)

000 1. 000000 min(V,)000 max (V)0 0000000

71



HB288032MM1

gooooo
Parameter Symbol Min Typ Max Unit Remark
Clock |Pull-up resistance for Rewo 4.7 100 kQ |to prevent bus
input clk| CMD floating
Pull-up resistance for Roar 50 100 kQ |to prevent bus
DAT floating
Bus signal line C 250 pF |fee <5 MHz,
capacitance 30 cards
100 pF |fee < 20 MHz,
10 cards
Maximum signal line 16 nH |f,, <20 MHz
inductance
goon

go0oOoOoOoOoOoOoOoOoOoOoOoOOOOOMuttiMediaCardd D OO OOOOOOOQOOQOOOOOOO

gbooooogoobdbooooognog

Parameter Symbol Min Typ Max Unit Remark
High speed supply current 35 mA |at20 MHz,3.6 V
Minimal supply current 100 MA |at O Hz, 3.6 V sthy
state
All digital inputs Input leakage -10 10 HA
(Including 1/O current
current)
All outputs High-level Vou 0.75V . V  |at min |,
output voltage
Low-level VoL 0.125V V Jatmaxlg
output voltage
Inputs: CMD, DAT |Input set-up tisu 3 ns
(Referred to CLK), |time
DI (Referred to
SCLK), CS
Input hold time t 3 ns
Outputs: CMD, Output set-up tosu 5 ns
DAT (Referredto |time
CLK), DO
(Referred to
SCLK)
Output hold ton 5 ns |att,=10ns
time
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- tep -
twH tyi
- - - ViH
Clock
Vi
BT trHL e
! Vin

Input %Vaﬁd dataW %Valid dataW/

| V||_
tisu
\ | VoH
Output W Valid data
t ‘ t Vo
OH osu

. Invalid

gbooooooboboboboooboooboon

gboooooot,00 2000000000000

¢ T LHU0oboooobooboobobooboobobobobooooboobooboboboboon
gboboooooobod

e T . 00000000000 O0OODOODOODODOOLOOOOODOOD

0000000000000 b0b0b0b0b0ob0Ob00O00000ObD0O0OONgp=160000O0
OO00000O20MHzZOODOOOODOOO 50n81 1/, 0000000 ONs, 0D O000O0ODOOODODOO
O00000000 Te=0.8us DOODOODOODOHB28803Z2MMIO OO OO ODOODOOO OmaxO O
Tww=300usD 000000 oobobooooooty,00booooooobobon

tar = Tano * Tsno oooo Tsao = Nsaofferx

CMD command frame |------F---------- response frame } -----

DAT oo data \

gooooo
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gooooo
Parameter Symbol Typ Max Unit Remark
Synchronous access delay cycles Nsao — 16 cycles
Synchronous access delay Temn — 0.8 Us at 20 MHz clock frequency
Asynchronous access delay Taso 300 — Us
Memory access time tar 300.8 —1 us at 20 MHz clock frequency

000 1. OTime-out ConditionsO O OO0 O0O0O0OOODODO

csbogpooboboooobooboobobobobobbooboUbDUobUu 20bobooboooOoo

oon
e TAACOUOOOOOODOODO

e NSACDOOUOOOoOOoUOobDOoOoobooooooooobbooobooooooo

CSDOUODOO NSACOUODOONs(,UDOOUOODO0OOO0ODDOOON 00016000000 1000
gboooooobooboboboobooboobooboboboooon

NSAC = [N,/100] = [16/100]

® NSAC =0x01

csbuonoog TAACOOO 1imsO0O0O

TAAC = [Tl =1 ms
® TAAC = 0x0E

NSACO TAACO csbUOUOopoOoOouoboOoooboooobobooesbOoooooooooogon

gogn

[1] The MultiMediaCard, System Specification 2.11, MultiMediaCard Association

gooon

200000000000

1k=1024.
1IM=1k*1k.

74

20000000000000000 01001007

iogbodb1zgjoooooooobooboooooboon
le00ddooxABO OO oxOODOO4000000000DO




HB288032MM1

goooonof

Abbreviations

Terms

<n> O0000o00oooooooooooo
CMD<n> MultiMediaCardD OO OO0 O<n>0 000 Commandd O OO OO
PP PushPUlD ODOOOO0ODOOOD 10000000000 DDO0ODOOOOODOOG
oD OpenDranD 000000000 OCO0O0DODOOOODOOOODOOOOOOOOOON
0010000000000 00000oOoD0ooooo
CsSD Cardspecificdata0 000000000000 0DO0OO0OOOOOODOOO
MultiMediaCard D O 0 O O
CID Card identification data0 0 0 0000000000000 DOO0OOOOO
MultiMediaCard D O 0 O O
RCA Relative card address0 0 0 0000000000000 0OO MultiMediaCard O O O
000000000000 MultiMediaCardO O OO O
OCR Operation conditionregister ] 0 OO0 00000 0O OO OO OOMultiMediaCard O O O
000000000000 0000000 MultiMediaCardO O OO O
DSR Driverstage register0 0 0000000000 0CO0O0OODOO0ODOOOOOOOOO
OOooooopbSOO0O0OOOOODOOOODO
PDS Programmable driver stage driverd 0 0 0000000000 O0DOOOOOCOOO
00000o000ooo0oooodoDoo0ooooo0oooOdoooooooogo
O0000oooooooooooooo
Command MultiMediaCard 0 0 000 10000000 MultiMediaCardO OO OO OOO0O0O
oooo
Response O00000000oo0o0ooooooooooooooooooooooooon

vboooboobooboboboobooooboboboooooobobobobo
gooooood

Broadcast Com.

goooooooboobobobobooooboboboooooooobDubobo
Oo0oO0oO0oOO0OOOOOOOOOOOOOOMultiMediaCadOODOOOOOODOODO
gbooboboboooooooon

Addressed Com.

vboooooboobobobobobooobooooboboboboboobobloon
MultiMediaCardD O O OO O0DOOOO0ODOOOOODOOOODOOOOODOOODO
gboooooooooboobobo

Point to point C.

point-to-point 0 0 0 0 0000000000000 00O0O0O0O0O0O0O0OO

DAT MultiMediaCardO OO OO0 O O0O0OOCOO0OO0O
CLK MultiMediaCard O clkk D O 0O OO
CMD 00000000000 MultiMediaCardO O OO OOOO
AV MultiMediaCardD O OO 0000
Ve MultiMediaCard D 0 0 0000
Memory core |MultiMediaCard O OO OO OO OOOQOOOO
MultiMediaCard |MultiMediaCard O O 000000000 O00O00O0O
interface
MID oooood
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Abbreviations Terms
CIN Card individual number0 0 OO0 OO0 O0OO
CRC Cyclicredundancy checkD O OO OO OO0
ECC Error correctioncode0 00 OO0 ODOODO0O
G(x) O0000o0o0oooooooooooo
TAC ooooooooo
NAC O0000o0o0ooooooooooooooooog
foo O00000000000000000000 400kHzO
fop OO0000000pushpuliDOOO00OO0OO0O0ODODOOODO 20MHZO
MSB Most significant bitO O OO0 00 00O
LSB Least significant hitO OO OO0 o004
Human Body (0000000000000 O0O0ODOOO0OODOOOOODOOOOOOOOOOOOO
Model 0000000000000000000000
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Unit: mm
Tolerance: 0.1 mm
2-R0.5 1.4
| 4.00 132
_ /4 ]
A 8 4.00
< .
4 N
o
S =
& 8| «
N~
N
21.8 1.1
24.00 +£0.08
N J B
N *J )
3 - R1.00 4—-R1.0
L }-0.90
Front
19.75+92
475732
3.0°93
N
oo
| | + 1
| | o
HUHUAMEIE
j j j j <
1.75 /2,50 ==
o
—
—
Back
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