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CMD
CLK
DATO
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DTAO-7
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o
/0
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MMC/SD configuration

MMC/SD controller

MMC and SD (1-bit mode)

CLK

M CLK

CMD

CMD

DATO [«

DAT1
DATZ

DAT3

DAT4

DATS

DATB
DAT7

b 4

DATO

MMC/SD controller

MMC/SD configuration

MMC and SD (4-bit mode)

CLK
CMD
DATO
DAT1
DAT2
DAT3
DAT4
DATS
DAT6
DAT7

h 4

CLK

CMD

DATO

F
h

< * DAT1

DAT2

DAT3

F 3
w

MMC configuration

MMC/SD controller

CLK
CMD
DATO
DAT1
DAT2
DAT3
DAT4
DAT5
DAT6
DAT7

MMC card (8-bit mode)

L

|

F 3

k4

F 3

h 4

CLK

CMD
DATO
DAT1
DAT2
DAT3
DAT4
DATS
DATE
DATY
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PSS TN B, 40 IR T A I BRI 77 G S Bl . 7 SR
RER B MR R, Sl BICLKEI I, BT A R . T Sh B f e T 43

MMC/SD controller

MMCCLK
(CLKRT)

Memory clock
on CLK pin

ol MMC/SD

fill 2% B ARSI
MMC/SD
input clock

-

Function clock for
MMC/SD controller

card
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FFFIEs i
WR CMD 4 —/-6-byte WRITE_BLOCK 4 FER2EMCPUKIEE] R,

CMD RSP A MRz FAEBRR 1IFFIRAICPURWRITE_BLOCK T &i%—1-6-byteMi ),
DAT BLK AR ZCPUIML-RE A— 8t Hda AT A2 /TR ZEEN N CRCM A —MERALZ T o

CRC STAT CRCRFS: IR RIXE—HMCRCREFEE, HAERHTCRCHERR, MRIAICPUAIERIETE & 6 C A& e
%o CRORAEERAEIT G NI —(ARAES R Z 5 —6L -

BSY BUSYfi: CRCRZME B R — MR ALY &SR, EEIFTA AR E L2 2 £ _Effash A7 .

oo < W

Busy
2 CRC bytes low
« > =< X
Data \
Start End Start End
bit bit bit bit

Iy e NES SR YNST



Y. mmcispirs

— NI S B SUF P RAZPAT BL R SRR

> MMC / SDIZ | 4315 R & 1R CSD N 45

> R UL R A 2 3T KIXCSD A 1728 B N BAE N Hom NAE 5

> IR F RS, BIWRITE_BL_LENIME, 5 Hm N RERMEAF, MMC/
SD¥E gy = K B K E a4 .

> AFA R SR A 2 012 A 28 e .

» MMC / SDFE il 4 15 SRAF 6 RICRS ML E UONFRE o 170 3252 o 2 FE I R .

» MMC / SDIZE I #R A7 R R IZ G a4 1A R a2 H MU M

» MMC / SD¥% il 5 B i B s ik 270 R o

> 7R IIMMC / SDF% il #8 & H CRCIRES

> AR RIE— MK FIIBUSYE 5, BRI T A IR 8 5 N\ BA7E< HH  TN A

— ) —

—

I el FRIRB R AT



. MMC/SDHJ
MMC/SD 51

FRIE sk
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CMD RSP MR AR A READ_SINGLE_BLOCKAT &2 EIICPU L %M R 1.
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1 transfer 2 CRC
source bit bytes
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Data {
Start End
bit bit
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ZREWOZA 2, FEARIEN N A2
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MMC / SD¥Z il #3803 — 51262 FIFIFO. F8MIx64 141X . FIFO FH T MAFfil = 1225038 A 5 24 2]
AR o FIFOTE NA7-t 1B I CPUBKEDMAE B AN/ IA] RALEE R i s B (Z22) « FIFOBEFEIZ AL
EDMAS 4132 8 AN 3 T 7EFIFOH B & DL N v 9wt B 2 0/ A0k 7 1 B ) R W ) a2 4

CPU/EDMA reads/writes g iz
i Step 1: HEFIFOE iz
\ - . _ Step 2' REFIFOT 1A
> A1 B NFIFOR) A E EhRER wie | ] e cow S0 EOwL
o Step 4: CPU IE=IlRE S
FIFO — > 7Y _request it EMMCDXR ({UFE—
Pointer increment is created W) BREFIR &Zi%2568512
or decrease EDMA event FEEEERIFIFO, iR LUE
< 256 or 512 bits FFIFOF 4 DXR DYINTH
8-bit x 84 EDMA event Step 5: EDMAREXMITEE
(512-bit) | «— 356 or 512 bits Step 6: WIEDXRWESITHER, FIFO
FIFO ->16{7DXR
EDMA event
< the end of a
Pointer increment transfer o
or decrease Step 1: X EFIFO& fir
FIFO > v Step 2: IQEHFOIJ‘]L’]
Step 3: WRDRRIEEGFAZL, 16{7DRR - > FIFO
DXR DRR Step 4: YFIFO—/ XL — i f
¥ Step 5. Fl2semis 120 FIEUREN %
4 DRRDYINTH#
16-bit DXR 16-bit DRR
l T Step 6: EDMAEHZICEE
16-bit DXR 16-bit DRR
shifter shifter
v
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FEEAFAf R BB B] FIFORRAE:

EDMATEL: FIFOFE il &5 11 D1 WAl = 132 BUEHE A1 % E2 EDMATE B SR is sh 1 E B . BEx R H
—{REDMATEHUEAF, — P EDMATLIFRF W =4 . AMNIAE R EEdE, WL AFIFOH .
MBI BE B 7T B T -FEMMCFIFOCTLA I FIFOLEVAL 15 5 B 7K B, —/NEDMABE A &
i H ¥t I EDMA 425 F H 2|EDMA & ) 24 B SH 44 1AL 18 58 AN - 23/ HMMCDRR A FIFO A 132
H. TERIEEDMAZHAF K AEBFIFOASH #AMR],  FIFOEH#8 — B MNAE G R el . — &
EDMAE &850, #TEDMASAR 2 A 21 . R FIFOIEIIT, FIFOEH #4345 1EMMC / SD¥%
A ST AT s, ERIFIFOAFE 2N . AR IR it 7| Bl .

CPUTL: RLGCPUMR] DL EH L s EMMCE R 22 I &7 /748 (MMCDRR) RISz EUAFAiE = N 2K
Pa. NG RBEICEIETE, W ARIFOF . B[RRI 71 2058 T HMMCFIFOCTLH [
FIFOLEVAZ € I 7K-F-, — {XDRRDYINTH Wl & A4 3 HMMCIRZA Z7 /7280 (MMCST0) 1
DRROYF#Y B L. fEFRICEI IR, CcPUMVE i B #IR 77 (25T HFIFOLEVAL % B 7K
).
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. MMC/SDRIFIFO

FIFO Check 1/ Start

FIFO Check1/Start

Capture data,
no DMA pending

Counter
=F1F9LEV

Idle, DMA pending

Counter
=FIFOLEV
?

Generate DMA

Send data,
no DMA pending

Counter
=FIF9LEU‘

No

Send data,
DMA pending

Increment counter

Counter
=F1F9LE\:"

Idle, DMA pending

Generate DMA

M elEEFRIRB IR AT




P mmcispisFiFo

B 7R B FIFORRIE

EDMATS :  FIFOFE i 75 & B M CPUBKEDMARE 52 Hds 14 2z 4% 13 BIMMC / SDIE |28 75 31 .
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CPUL: RZCPUILT] LLEIL 5MMCEE KIXFF 77y ( MMCDXR) EHE:H A7 REE
MMC / SDZMESCHFL, 2, 3, BRAF IR S . CPURIHFIFOIEIEMMC / SD¥E | 28 1%
EHIE R L. CPUSBERIZIMMCDXRIVEHE . SEDMAIRS)—FE, 4FIFO- B £
H /N FMMCFIFOCTLH FRFIFOLEVA W e FIME RS, —/NDXRDYINTH #7242 HMMCIR &S 2 A7 230
( MMCSTO) [*JDXRDY/HZ 4  B LLIBAICPU, iz as (6 a] T35 B I 7E40E .
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> Bl % EMMCIE I A28 (MMCCTL) [AICMDRSTAZ FIDATRSTAZ{FMMC / SDI% il 28 Ab T E AR
&. B, ALl EMMCCTLHARAS .

> 4 e F A4 5 A FER G EMMC / SDFE il 5 HC &L B 12C.

> TEFRMMCCTLIJCMDRSTAZFIDATRSTHZ, fEMMC / SDIEH#s il B B ADIRES . RIABEESI4E
AMMCCTLHABAT .

> BT EMMCHFER B 2577228 (MMCCLK) FCLKENAZ SR AH AEMMCSD_CLK S| I, 45 P A7t
PORIR RIS R
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SCRFR R TSR T 3R

YRR RN, HAEMMOIRZA TFAEE0 (MMCSTO) X BL bR A0k B A o dn SRxt B & 2 (1 A
RENLIEMMCH BT B il A7 47 4% (MMCIMD 5 EA7, K528 — S InE R BT IR 1R >R IB R 4 2 i 5
H.—fIMMC / SDH Wi KROR LI EI AMMC / SDAMBERICPU R i% . MMC / SDH Wiz CPU AT B i Hh W i) — &8

AN

5r. —ANCPUH I 5MMC/SDIIIRE I Wik & IR F M) AHI<S. MMC / SDH I it A B il 55 91 F2 7 (ISR )
A] LB A6 B MM CSTON SR fiff s 18 1 P W O B4 2584 . MMCSTORR BB, BT IR B A7 s SRk B 3hig Bk .
EEAEAA IR A E], B T/EMMC FIFOiE ] 27728 (MMCFIFOCTL) W€, ALHi25607 87512074
JEDXRDYAIDRRDYAL NG 15 B« X FIFO= AR [ H Wil 3 5 AN, 2 B 3038 R AH B 1 H WAz /AR IR

shEER Hrir e

TRNDNEINT A TEERIE: MMC/sDIERIRE O ERE — 7 (CRCEEZH) .
XFEERE: MMC / SDiEHIE CRERE — TR 7.

DATEDINT MMCSD_DAT35 | Bl _E i3 BkAE 1

DRRDYINT MMCDRRi#E& #32EL (FfEFIFO AYELE ZEHLAE) .

DXRDYINT MMCDXRIfEE LS KiEHEdR (FIFOH HIEHR/NT ) .

CRCRSINT TENTERERH AR, HMFICRCHIR.

CRCRDINT TEMAFAER 3 A R ke 3 B CRCHE IR

CRCWRINT TES ABIFERE T 8 P 3 BICRCHE it

TOUTRSINT  TIMMCH il &5 75 S5 for— i & AW bz B 22 A e

TOUTRDINT  MMCERIEE, Fhe AT~ 4 b 8 ae) & e,

RSPDNEINT AT WL 164 MMCEE IS E L FIJCCRCH 2.
MFARFTEN N 64 MMCEHIE B4 RS M4,

BSYDNEINT  MMCHHIEGEHTFSHIEME, FifF S s i EE TGy

DATDNEINT A TFisffE: FEMMCHEH s i EE 3 A CRCH 2.
MFERE: EMMCE I E &5 iR .
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SD-R I 1) 20 B

MMC / SD#% il &8 FEMMC / SDAHIARE Z T T U6 E0 8 1% 4 M AF A R AR BER AT, B aSeiiE B2k B A 2

DRI, FEXNEFATECE . X TN ALL_SEND_CIDR) # i & E— 1 RE, &8 s  -R A —

pRifhE (CID) , A ErButEX bl (RCA)

> [FFHMMCAT 2278 (MMCCMD) & H!GO_IDLE_STATE (CMDO) w2 FIMMCE. FrEEWIRESE (MMCHISD)
fFEFMMCMD & I CMDOf 4, AT ZE R I T B .

> fHFHMMCCMD & HHAPP_CMD ( CMD55) 774 (RIMNF) , PARBHEHA 42— NN AR PRS-

> fFHMMCCMD & 1% LASD_SEND_OP_COND (ACMDA41) iy 4 FIr S Fr i Hi R V5 [l R 1% 1% An 2 BISDR ) (75 ER3

> MM TR o I MMCCMD A IZEACMDALAT 2 SRV EHLIR A, FFIEAILLATT & L FF I VDDIE I+ .

» fEHIMMCCMD & IXALL_SEND_CID ( CMD2) #g4 ( FFZER2MHN) FIMMCFR . 1 FHHMMCCMD & 1% CMD2 1 41 Al
P R AGGEH M RASIR (CID) 5o NiZAH — K- REERIh AL H 52 B RICID S 2 E L. KIEIIR RN
PUOIPIRES, AR 4. CMD2r 2l A1 AT A R AR IEHMEEF-RR5A] (D) S, Nz A —kKReeIiH
RIEHFEERICID T B FE ML LRI -RFENRAPRE, AP NIX AN 654

> fH FHHMMCMD & tHSEND_RELATIVE_ADDR ( CMD3) x4 ( FFERIMIN) AF1ZF K AT — A5 FIART sk DLALE kA
H, DMEAEEREARAR TR
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SD-RiRARIZE

SD controller SD controller
register content register
GO _IDLE_STATE
¥ Command
APP_CMD
l- Command
Card status in R1
Response
SD_APP_OP_COND
® Command
OCRinR3
Response
ALL SEND CID Identify card by requesting all
— — .I Command cards to send their CID and for
the successful card that sends
CMD2 CID in R2 it CID, request its RCA.
Response Continue the CID request and
SEND_RELATIVE_ADDR RCA until all cards are identified.
.I o — When there are no more cards to
be identified, there will be no
CMD3 RCAinR6 response and a timeout will be
Response used to signify the end of the SD

identification process.
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0%, soEsmee (i)

H-ERAEXT HbERIMMCS 728 (MMCARGHAIMMCARGL) . BNz
HE 34 ZIMMCARGH A HHEG 3573 2IMMCARGL.
fFEFAMMCHF 2 2172 (MMCCMD) Ri%SELECT / DESELECT_CARDJ #& iy
Ao BOKIE SR O g Tk 1R AR B AR S

n'5 HASRIGHAE BIMMCS L B 77 A% . Inahbl = 70 2IMMCARGH A
HoHEAR S 43 2IMMCARGL.

BEELCSDR LA 8 1Z R i i KK

fF FIMMCCMD & IXSET_BLOCKLENfT 4 (U5 MR E I EK B 2 AL
HTERAE TP T K AR o BRI AU 5124515 BB B
H/NFAECSDH R e i e KRB

SAIFIFO ( ¥ B MMCFIFOCTLH] FIFORSTAZ)

KBFRIFOT R N K% (5 B MMCFIFOCTLIX] FIFODIRfZ)

VB 5EE (5% B MMCEIFOCTLIJACCWDA.)

fHBEEMMCH T

{5 HEDXRDYINTH K7

HAE K IETFEES ( MMCDXR) B33 IRT327TY .

14 FIMMCCMD & 1% WRITE_BLOCK i 4 £ |,

B MMCCMDIFIDMATRIGHZ fifl /2 55 — N AL i

S FEMMCH T

FERIMMCIRZS E 250 (MMCSTO) K B4R FIFIFORPIR A . WIS ATA 1
BHEEABEN, WHRFFOAR, NERPE16. wRTEEdE D
WEN, N IE,

FEHRH T — N0 CE O T FIFOLEVAI R B, %A 7E
MMCFIFOCTLZ /7 %5 H1: 0= 32

T, 1=64MFT) FIMMCEIE Kk ZEes (MMCDXR)

MMCIZ il
FHERAE
RCA ADDRESS HIGH

MMCTE il B 7 oe

ARG HIGH
RCAADDRESS LOW
ARG LOW
SEL/DESEL. CARD
COMMAND
BLK ADDRESS HIGH
ARG HIGH
BLK ADDRESS LOW
ARG LOW
FIRST DATABYTE
DATATX
WRITE BLOCK
COMMAND
Is CRCWR =17
Is DATDNE = 1?
Is DXRDY = 1?
< STATUS 0
NEXT DATABYTE
DATATX

Select one card with relative
card address (RCA) while
de-selecting the other cards

Load starting block address
into the high and low argument
registers. Load the first byte of
the transfer. Start writing one
block of data. Only 512 byte
block length is permitted.

Check CRCWR bit for any
write CRC errors.

Check DATDNE bit to see if the
transfer is done. If not, then...
Check DXRDY bit to see the
data transmit register is ready
for the next byte.

Load the data transmit register
with the next byte.
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B, so-rimae (2)

H-ERAEXT HbERIMMCS 728 (MMCARGHAIMMCARGL) . BNz
HE 34 ZIMMCARGH A HHEG 3573 2IMMCARGL.
fFFIMMCHr & 2 2% (MMCCMD) KI%SELECT / DESELECT_CARDJ 4% i
Ao BOKIE SR O g Tk 1R AR B AR S

n'5 HASRIGHAE BIMMCS L B 77 A% . Inahbl = 70 2IMMCARGH A
HoHEAR S 43 2IMMCARGL.

BEELCSDR LA 8 1Z R i i KK

fF FIMMCCMD & IXSET_BLOCKLENfT 4 (U5 MR E I EK B 2 AL
AT ERAE A s K EE R B AT o« B A5 124 7270 I B f
H/NFAECSDH R E I KK

SAIFIFO ( ¥ B MMCFIFOCTLH] FIFORSTAZ)

BFIFOJT a1 N5 (% B MMCFIFOCTLH FIFODIRAL)

VB 5EE (5% B MMCEIFOCTLIJACCWDA.)

fHBEEMMCH T

{5 HEDXRDYINTH K7

i FIMMCCMD & i%READ _SINGLE_BLOCK#T 4 FIF |

B MMCCMDIFIDMATRIGH fifl /2 55 — N AL i

sEAEMMCH T,

FERIMMCIRZSE 250 (MMCSTO) SRAG E4H R FIFIFOR IR . W RFIFO
AREE, WERPPIR16. R TE CiBrEdE, s k.
MMCEIRIZIL /728 (MMCDRR) Hi R —An M (BT
MMCFIFOCTLHFIFOLEVIiX & : 0=327F, 1=64F%) MEIEH, I
R[E R4,

MMC controller

MMC controller

register content register
RCA ADDRESS HIGH
ARG HIGH
RCAADDRESS LOW
ARG LOW
SEL/DESEL. CARD
COMMAND
BLK ADDRESS HIGH
ARG HIGH
BLK ADDRESS LOW
ARG LOW
SET_BLOCKLEN
= DATATX
READ_SINGLE_BLOCK
= = COMMAND
Is TOUTRD = 1?
Is CRCRD =17
Is DRRDY =17
Is DATDNE =17
< STATUS 0
< NEXT DATABYTE DATA RX

Ml FRIRBIR AT A

Select one card with relative
> card address (RCA) while
de-selecting the other cards

Load starting block address
into the high and low argument
registers. Load block

length register. Start reading
one block of data.

Check TOUTRD bit to verify
that read operation has not
timed out.

Check CRCRD bit for any
read CRC errors.

Check DATDNE bit to see if

transfer is done. If not, then...
Check DRRDY bit to see the
data receive register has
received a new byte.

Read the new byte from the
data receiver register.
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B, soxsmEe (s10)

NTHATZIRE N, FTELILEMMC / SDIEH| 2 MR & 7 — MK,
H-ERAEXT HEERIMMCS S 728 (MMCARGHAIMMCARGL) . BNz
HE 34 ZIMMCARGH A H BTG 3573 2IMMCARGL.
BEEXCSDR LA 8 1% R i i R

fF FIMMCCMD & IXSET_BLOCKLENfT 4 (U5 MR E I EK B 2 AL
ATERAE PR K AR S o B E U512 77 86
H/NTFAECSDH R E e KB R

SAIFIFO ( % B MMCFIFOCTLH] FIFORSTAZ)

BFIFOT R N k% (5 B MMCFIFOCTLIX] FIFODIRfZ)

VB 5EE (5% B MMCEIFOCTLIJACCWDA.)

W EFIFOR{E ( % EMMCFIFOCTLJFIFOLEVAL) -

fHBEEMMCH T

{5 HEDXRDYINTH K7

AV BE R FAERE ( MMCDXR) ‘BRI AT32775 .

14 FIMMCCMD & 1% WRITE_BLOCK#ir 4 2] I,

B MMCCMDIFIDMATRIGHZ it /2 55 — N AL i

sEAEMMCH T,

FERIMMCIRZS EF 250 (MMCSTO) K B4R FIFIFORPIR A . W R ATA 1
BAREEABEN, WRFFOAR, WiERPE16, wRrErEdE 2
wEN, NfEIE,
FEHRH T — N0 CE RO T FIFOLEVAI R B, 1ZA17E
MMCFIFOCTLZFfE 287 : 0=32F17, 1=64NFT) BIMMCEUR &% %
179% (MMCDXR)

i FIMMCCMD &1 STOP_TRANSMISSIONi 4> .

MMC controller

MMC controller

register content register

RCAADDRESS HIGH
ARG HIGH

RCAADDRESS LOW
ARG LOW

SEL/DESEL. CARD
COMMAND

BLK ADDRESS HIGH
ARG HIGH

BLK ADDRESS LOW
ARG LOW

SET_BLOCKLEN
— COMMAND
READ_SINGLE_BLOCK
COMMAND
Is CRCWR =1?
=17
< 16 DXRON =12 STATUS 0
NEXT DATABYTE
DATATX
STOP_TRANSMISSION

COMMAND

Select one card with relative
card address (RCA) while
de-selecting the other cards.

Load starting block address
into the high and low argument
registers. Load block

length register. Start the
operation by loading a
READ_SINGLE_BLOCK
command into the command
register.

Check CRCWR bit for any write
CRC errors.

Check DXRDY to see if a new
byte can be put in MMCDXR
register.

Terminate the multiple-block
write operation.
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- SD-EiEiR(E (B4 )

N T AT ZHEEEL, T EAEMMC / SDIEHI g AR ik B 7] — MK
RPN HbERIMMCSE 748 (MMCARGHFIMMCARGL) . kit
1l 5 3545 B MMCARGH AT M bG35 4 2]MMCARGL.
BEHLCSDR DA 1% R i KK

fH FHMMCCMD & 1% SET_BLOCKLEN®F 4 (Ul Y Hr#/E K i 2 A LA
FTERAE TP E P K EASEIS L) o BRI AU S 124N 715 1 B B
H/NTFAECSDH FILE i e R

FAFIFO % B MMCFIFOCTLIY FIFORSTA) &

BHFIFO T M) B N T:%7 (B MMCFIFOCTLFY) FIFODIRAT)

VB SEE (1% B MMCEIFOCTLIJACCWDAZ)

& BFIFORE ( % EMMCFIFOCTLI{IFIFOLEVAL) -

fHEEMMCH T .

% HEDXRDYINTH 17

14 FIMMCCMD % 1% WRITE_BLOCK i 4 £ |

P B MMCCMD[IDMATRIGH fitl /2. 55 — AN B AR AL 4

S MMCH T

EFAMMCIR S F 250 (MMCSTO) F B85 iR FIFIFOMPIRAS . WA 1
BHRIE A BN, WHRFIFOA, WERPER1s. WRTE A2
WEN, WYL,

HMMCE R 27 /7% ( MMDRR) HnMEF IR (BT
MMCFIFOCTLHFIFOLEVI K E : 0=32FT1, 1=64FT) , JFiREIHE
10,

1§ FHMMCCMD %1% STOP_TRANSMISSIONT 4

MMC controller
register content

RCAADDRESS HIGH

MMC controller
register

RCAADDRESS LOW

ARG HIGH

ARG LOW

SEL/DESEL. CARD

COMMAND

BLK ADDRESS HIGH

-I ARG HIGH
BLK ADDRESS LOW RG Low
SET_BLOCKLEN :comm e
READ_MULT_BLOCK COMMAND
Is TOUTRD = 1?
Is CRCRD = 1?
Is DRRDY = 1?
< STATUS 0
NEXT DATA BYTE
< DATA RX
STOP_TRANSMISSION
= COMMAND

Select one card with relative
card address (RCA) while
de—selecting the other cards.

Load starting block address

into the high and low argument
registers. Load block

length register with the block

length value. Start the operation by
loading a READ_MULTIPLE_BLOCK
command into the command

register.

Check TOUTRD bit to verify

that the read operation has not
timed—-out. Check CRCRD bit for
any read CRC errors. Check DRRDY
to see if a new byte is in the data
receive register.

Terminate the multiple—block
read operation.
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