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eMMC ¥ {l5FEFB

eMMC (Embedded MultiMediaCard) £ % A I\ ZE 8 FAOAEE » BHMMCH & (MultiMediaCard As-
sociation)FTETIZ AV ER A X ECIBRBIZHEMRIE » TR HITEREER BT WFHE - FELF
B EREBRH - FREEBHK---FF, GEELRTEMBRTEXFTOREG - AtBRDERAZMHE
HERIFTEK » eMMC{E R LTS |

eMMC f§{t T ECIEBEAVERET » (E A S & F 312 (MCP) 1321l » #£ NAND Flash & A HI& A
(Control chip) F R E—#E » FIME—FE&E ) » AL ER LA TG IIEMERREE -

S emmc 118 2lie

eMMCZE 1% 2 — B #k A X RETF 75 SR AT HELAK Processor
PSR 4E #8 A5 5 MMCS T T ~ NAND Flash 13\ 52 Control
Frffpk @ #SHEBGAH R E—F/ BN ER L - /5
B FER » HOST processor FE EEFEMMC BUS | &
wmEIA]  TEEEMEIEREETEAEE R
(ECC ~ Wear-Leveling ~ BBM)AYETH » ;E LB DK
#5 7 EANAND FlashiT4E £ — #E A9 Control chip » 35 ¥
Ht 58 [ B 21k 55 5% 2 P AKX BT 38 A AR 4F 730K -

eMMC Controller
| Block Management
| ECC
NAND Flash

A Bl—: eMMC 548
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eMMC 77 1&

eMMC{HE R [E 55Z52MB/s » SR & [F 51.8vE3.3v » B =R B Al ARAVISIE o HIER
1%L > eMMC 4.2 HIFT 7 eMMCT HIRE R A 8 » /T EEE £52MB/s ~ FERIZRIK)L26B - F|
T eMMC 4.38I|¥ffi&Booting Function * Explicit Sleep Mode - Reliable WriteZf I &E - T H BI&xFTEY
eMMC 4.4 FoR{L S E0IERE T EXLAEE (DDR) » {# A RE # AY52MB/s3R [E 12 7+ E100MB/s 1 | >
MEEIE S 215 » LLIMENA T 5814 53 (= B IR 72 (Multiple Partitioning) » % & /5 5 % & High Den-
sity 52 High Performance i {E &F 15 » R] A% 42 T A5 AN R4 & 4 L 7E High Performance[= i » 20tk —32K
FERIUEREMNEAREEE » MEEeMMCA4EEN T HEMINGE » IREEERZEM -

R—ME = SMMCRRI R FEREINEE -

=R BE
1 Data3
2 Command i
3 VSs P P
= e naugo
ag oy
5 Clock 9 101 12 13 8
6 VSS(2)
7 DataO
8 Data1l
9 Data3
10 Data4
11 Data5 E—: MMCIHR
12 Data6
13 Data7

FT—: MMCIEERIEAZTE
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Nz
s~ eMMCRHRIFFEREEL

®* Has these System Voltage (VDD) Ranges :

High Voltage MultiMediaCard Dual Voltage MultiMediaCard

Communication 2.7-3.6 1.70-1.95, 2.7 - 3.6 (Note 1)

Memory Access 2.7-3.6 1.70-1.95,2.7 -3.6

NOTE 1 VDD range: 1.95V - 2.7V is not supported.

* Ten-wire bus (clock, 1 bit command, 8 bit data bus) and a hardware reset.
- Clock frequencies of 0-200MHz

- Three different data bus width modes: 1-bit, 4-bit, and 8-bit

®* Data protection Mechanisms (Write Protection Types) :
- Password (S REINED)
- Permanent (Gk Z [ {R:E

Power-On ( - EfR:&

- Temporary (2103 4 55 A B FHRE)

* Different types of error protected read and write modes (FAFESEE{E \) :
- SingleBlock (B Hi3EE)
- Multiple Block (ZHiiEEH)

* Data Removal Commands (=& k[ E ¥l < » LlBlock/A B fi7) :
- Erase (BRBRARBI R B I HtAIE XD
- Trim G2 8 ABlock > MIFRERIZ1E)
- Sanitize (MPIRFZR » MIBRFRARETEB AV UEE XD

* Enhance host and device communication techniques to improve performance
- Power Off Notification (EfEE &%)
- High Priority Interrupt (515K HPI)
- Background Operations (% & }21E)
- Partitioning (9 [E & IE)
- System data tagging (R & FHREFCLINED)

* Introduces dual data rate transfer (DDR mode)
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eMMC IR{EE

* PG Host8d Card 2 ] AU B &% HI &R E 4% — EHHOSTH IR - MHOSTE X IXF G S B DR

i FE R ALt (RA S BAH e

EiEa <&

Broadcast commands

fitan <&

A&  BLEHOSTEE X —fE dh < #5 AT A RIMMC
o MELFAIFHESSMHEE -

Addressed (point-to-point) commands .71 lea Sl N (F M T8 SE A R Bl e e =R =2 1 vl

AILIEM R HIZ G < » thRl 2 Host E ¥ F R

* eMMCRY A FEIRIEREIC : FAMEARC - IDIIEAEC ~ FEREC - EREEHEX - EX0ERX

@n&E=)

BRI

Boot mode

ID HER AR 0

Card identification mode

FREN&E I

Interrupt mode

B EHENX

Data transfer mode

IR X
Inactive mode

Power ON 72 ' £& U Z|CMDO(GO_Idle_State):lli 2
argument(0xFOFOFOFO0) » |tt A% CardZE <7 $2Boot modeHl|
= ¥ A Boot mode @ 7 HI| 3£ A identification mode ©

Power ON % » #Z;iBBoot mode5E ik Bl T~ % $£Boot

mode > CardEBHE & HE A bR X IFEE F UL EIHost T
CMD3(Send_Relative_Address)

Host#Card & [F]RFHE A bR » bR XA T i
Data Transfer » = 52 £ Host or Card 3% H! interrupt

service request °

B U ZI B HostFT#S T-RURCA » ERF FEEEA

S b S5 e

Data transfer mode » & {E:E B H{EIES o

ECardE AEBTHFHAERIGEA TN BEHIFEE
ALEFEZ » 7R A]{#E FH CMD15(GO_INACTIVE_ STATE )&p
LE—(ASFEHACardE A IETFENRRE
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HEARE (card) BIEEX BEiREC
Inactive State Inactive mode
Pre-Ildle State
Pre-Boot State Bootmode Ozznfr:in
e Stote (IR E iz % )
Ready State Device identification mode
Identification State
Stand-by State
Sleep State
Transfer State
Bus-Test State Data Transfer mode AUE
Sending-data State (EENMEH)
Receive-data State
Programming State
Disconnect State
Boot State Boot mode
Wait-IRQ State Interrupt mode Open-drain

A RT: BRNAEEZEERELHRESR

* HBiJeMMC 4.5 Specification 3% T 4f1EREEX » X =~

£ o FE g pa — I — RAERE@E
WX R B EamE S EREE A AR SRR
Max Data Transfer
Mode Name Data Rate 1/0 Voltage Bus Width(bit) CLK Frequency
(implies x8 Bus width)
Backwards Compatibility
Single 3/1.8/1.2V 1,4,8 0-26MHz 26MB/s
with legacy MMC card
High speed SDR Single 3/1.8/1.2V 4,8 0-52MHz 52MB/s
High Speed
Dual 3/1.8/1.2V 4,8 0-52MHz 104MB/s
DDR
HS200 Single 1.8/1.2V 4,8 0-200MHz 200MB/s
ARZ: AEERERR
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Fower On CMOD with From all states except
| Arg = DuDD00000 inaclive

¢ Idle State
fidle)

i = Hosl cannod use
Busy = Miode .
Fi \,
’inacl:i}r& State : PR
. lma) !
) I
Rnﬂn‘y&tﬂt&
‘mT‘ﬂ .....
CMD2
[ i 1ir S
: -,
rluauwﬁcatmn\

313IE {Ident} 4

Card-ldentification Mode

: ,, '
Pr i - -, Fromn
Walt-lRg ! /" Stand-by Daata Transfer Mode
_ State (irg) _ MM R siate faiby) T I“'
........ i - T = dFla-ransier moods
Start Bit
Detected

Interrupt Mode -q-—-p- Data Transfer Mode

=: eMMCF | E % HREE# 2 (Identification mode)

—i% eMMC E1% » &2 A Boot mode Bl = 17 B[l A ldentification flow » tFAF Host
(Card Reader or Processor) & 17 B[l F3Z CMD1 (Command 1) #5 Device (Card) ’ SHSBIEMNEE
H T EIEHE AR » tbiFDevice® [B]#5Hostify fE HKEEBusy or Ready » 7 Device[R] fE BusyEl|Host
g — BT/ T CMD1E Zl|Device[B] fEReady il [B] FE LCMD1FREE KAV E K » 2B EZEEM
B A0S CMD2EECMD3 » CMD2:5 3Kk CID number * CMD3 /A Host#5 3% Device RCA{iF ' Z |tk Device
fESERk T EdHost A A G i ] LLBH 4R 1T HE B Fdg ©

Itk BFDeviceitE A Data Transfer Modefk fE /& Stand-by » ZF 5 Host | 3Z (£ 1a] & $HF #5145 Tk

O A
=z ©

2
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eMMC iy 1 ER £ fE

* I (Packet) : eMMCIRTERRH B ATEEIEFE » 7 AlIZE "Command,; - [Response; -
FBlock; ~ TCRCStatus; [ "Busy; - S¥iliZ0TF :

- Command ! —f#HHost N3E » WAIHBH AW ©
- Response : Device¥{Host & Hi CommandFfi Y FE - A 5B 22 B IR N i%DevicelR [ X AY
ARRE A fd] o
- Block : eMMC BB &1 ERRIEARE (L » T BB EHE & 2 EBlock#E (FEg o
- CRCstatus :© 8B T 738 % £ 5 ABlock® H IR » FJ 3K i@ X1 HostE A Block Y #E R ©
- Busy : BB E KA E T2 ABlockf® IR » F 2K @ *NHostz% Device B Hil B i 1T ik AK
RE » #AE AN —1EBlock °

* ZfE(Responses) : TG ZEL EDevicel® % HlHostan © Z B FTEIXRAY » MEERETMER
FEEARFERERTELE o B AL FELL S /A& Start bit - Transmission bit - Content bits — CRC bits
-End bit » B =FT7R - eMMCIFE R LB STE L FEFELE » 73 5I5ER1 ~ R2 ~ R3 ~ R4EARS »
HHARENT

Transomtter bit: .
0'= card response Response content: nrrored command and status mnformanon
(R1 response), OCE regster (B3 response)
or RCA (R4 and R5). protected by a That CRC checksum E .
. - bat
Start bat:

always'0’ -\ l i /_- always ‘1
v

RI1,R3, R o
R4 RS 0 0 CONTENT CRC 1

P total lengith=48 bits _ End bit:

-« = /' always “1°
R2 . .

00 CONTENT = CID or CSD CRC 1
M total length=136 bits o
: BAREENCEE
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f8f 48bit » [45:40 1R [EIEAICMDEE » [39: 8182 R DeviceIR T AYR

B 5 —EREXAR1b - fEHEERIAERE -

QEOR'l

7OR

NBIEIN T A SEEEAYBUSY(E5E o

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

Width (bits) 1 1 6 32 X 1

Value <0 <07 X X CRC7 1

Description Start bit Tl‘ansn.nssm (.01r.11nan_(l Device status CRCT End bit
n bit index

M E 136 bit » T E Z 2 FE O FRCIDEACSDET ZERAYA R » CID registers Bl %1 fECMD2EH

CMD10 >’ [ CSD registerBI| = ¥ fECMD9 o

Bit position 135 134 [133:128] [127:1] 0
Width (bits) 1 1 6 127 1
Value ‘0" <0 111111 X “1
s ot T Transmission . . CID or CSD register incl. .
Description Start bit bit Check bits internal CRC7 End bit

f8f<asbit » TREFEMHMORCEFRAMAR »

NAEFERS °

RﬁEHOStTCMD'IE% ’ DeViCe%‘J@E"J*g

Bit position 47 46 [45:40] [39:8] [7:1] 0
Width (bits) 1 1 6 32 7 1
Value =0 =0 “111111" X “1111111™ <1
Description Start bit | TVANSIUSSION | oy ook bits OCR Check bits End bit
bit register
fBfcasbit » TEAMNEBEAMBHE AL Fa38bitiIEEXEH - 2 H EHost FCMD39
' DeviceZ FERYIR XA B ERS ©
Bit position 47 46 [45:40] [39:8] Argument field [7:1] 0
Width (bits) 1 1 6 16 1 7 8 7 1
Value “o” “0” =10011 =1
- X X X X X
RCA Register Read
Description Start Transmissi | CMD3 [’-1.:1 Statu | address register CRC | End
serp bit on bit 9 ‘6]' s [15] [14:8] contents 7 bit
[7:0]

#8 a8 bit » b ZEFE L PETFEKAIZEEIRIC » B EHost T 3ZCMDA0E: < E 3R K 1IA7R

AREREICET o DeviceZs e B UL 2 G B FELERSEEFE » BIACRILE-FE A FER » It BRCA

HEX B /0x0 ©
Bit position 47 46 [45:40] [39:8] Argument field [7:1] 0
Width (bits) 1 1 6 16 16 7 1
Value 07 0" *10100 ) ] : =17
- X X X
0
“A [31: S0 N X

. Start Transmissi | CMD4 R( _k.[ 1 16].0f [15:0] Not defined CRC End

Description bit on bit 0 winning Device May be used for 7 Dit
or of the host IRQ data

iE
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eMMC E#fR 0

435l B 1152 7o Bus_E FH#5 EUAE (1 bit SDR) ~ 413 J5Bus_t F+#% EUA% (4 bits SDR) ~ 817 juBus_ F+#&HY
1% (8 bits SDR) ~ 4117 JrBus DDREZ 811 JTBus DDR - iE A &1 E FBlock & B\ EEIE HE - ATE

FaEXmEEAT :

* 1 bit Bus SDR (Single Data Rate): |- F#% EX45% R 55 & F§ — &8 & %1 {5 52 il (Data 0) B[1 B]

Start bit always/s”0”

Block Data

LSByte

”
d

MSByte

A

\ 4

DATO [0

b7 | b6 | ... | b1 ] b0

b7 | b6 | ... | b1 [ bo

CRC | 1|

block length*8

P
<4

* 4bitBus SDR: | F#ZHV i
=E {8 F3 DU {& & ¥} 15 52 il (Data O ~ Data 3)

l

LSByte(High nibble)

MSByte{Low nibble)

|

DAT3 0 | b7 | b3 b7 | b3 | CRC| 1
DAT?2 0 | b6 | b2 6 | b2 | CRC| 1
DAT 0 | b5 bt b5 | b1 | CRC | 1
DATO 0 | ba | boO b4 | b0 | CRC | 1

block length*2

A

v
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* 8bitBusSDR : | F#ZHEViE
E(EH )\ AE XS 5EMH) (Data 0 ~ Data 7)

LSByte MSByte
DAT7 0 | b7 b7 | b7 |CRC | 1
DATS 0 b6 b6 b6 | CRC 1
DATS5 0 b5 b5 b5 CRC 1
DAT4 0 b4 b4 b4 CRC 1
DAT3 0 b3 b3 b3 | CRC 1
DAT2 0 b2 b2 b2 CRC 1
DATA 0 b1 b1 b1 CRC 1
DATO 0 | b0 bO | bO |CRC | 1
block length

A
Y

®* 4 bit Bus DDR (Double Data Rate) :
Block#[1CRCTE CLKRY | F+#% B T PRAF M HNAR » MiBis U MAER ot R B E LA A

1 1 1 1 1 1
CLK  __| L] L] L1 | I L1 I
LsBvte(High nibble) MSByte-1(Low nibble)

LSByte+1(High nibble) | MSBYte(Low nibble)

bls st} b0
DAT3 0 X b7 b7 b3 b3 (RC {CRC | (CRC : X
{start) {edd) {even) {edd) {even) odd) add) sven) (end)
3 5 | bl5 | b0 | bO
DAT? 0 X ald} b6 b2 h2 (CRC (€RC | (CRC 1 X
{start) (odd) | (even) (odd) | feven) | oad) odd) even) | (end)
bls b0 b0
DATI 0 | x | B3| B3| | BB e e |ere | 1| x
{start) (odd) | (even) fodd) [ feven) | o odd) even) (end)
bls b0 b0
DATO 0 | x | b4 B4 | B0 B0 e wre | e | 1| x
{start) (odd) {&ven) {odd) {even) odd) odd) even) (end)
Blocklength CRC
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DDRAVEXAR AN AN FE AR » E KB CKE) L FAZEE R AVREEL - EME D
HEREE - EBE IR - A A —FRIREMAERDbiItE LA &R - Datall &R CRCAIE &
& E F#gRREY -

CLK

DTA3
DTA2
DTA1
DTAO

®* 8 bit Bus DDR (Double Data Rate):
&\ B & ¥}{5 5% H) (Data 0 ~ Data 7) » & {5 #54% 7\ 217 4 bit Bus DDR

| | ] [ | ] I [ | 1 I 1
CLE | L ... | | I | I

L5By e MSBy te-1
umynerl '““:33"*
HE FTRRET
DAT7 0 | x | DT P BT BT BT . wre | e | 1| x
(sta) foddy | (even) toddy | feven) | addy addy | eveny | (end)
HE B | 0o
DAT6 0 | x [ b6 b6 | ] b6 b . wre | ere | 1| X
(stari) tadd) | feven) (odd) | {even) | oddy aldy | evemy | fend)
bis B0 | b
DATS 0 | x | b5 | b5 | b5 | bSO e . wre e | | x
{Aar) {oddy | feven) (odd) | Gevend | qddy add) | eveny | lend)
bis 0 | b
DATS 0 | x | b4 b4 p b D . wre | wre | | x
fxan) faddy | feven) foddy | fevend | gy oddy | eveny | (end)
3 - 3 < | bls W | o
DAT3 0 | x [ b3 p b3 | b3 b . e L
istari) fodd) | feven) foddy | teven) | gy oddy | eveny | fend)
bis IR
DAT? 0 | x | b2 Qb2 | b2 | b2 e . wre | wre | | x
{stan) faddy | teven) (oddy | Gevend | gy oddy | evemy | fend)
bis 0 | b
DATI 0 | x | b p bl Qo bl bl . wre | wre | | x
(aar fadd) | {even) e e add) | eveny | fend)
bis 0 | b
DATO 0 | 5 [ BO QB0 ] B0 Bl - wre [ere | 1| x
(st {odd) | {even) toddy | fevend | gqqy addy | evemy | fend)
Blockle ngth/2 CRC
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eMMC B3 = A L {E 5RIE M

%2 BE B #3258 &8 0 17 3% P AfF 38 A9 eMMCEE 578 HE 53 A7 42 4B AT 13 BY T 72 6 A 8 eMMCET 58 £
8 AR B EE S AT A AR _EeMMCEE RN RIETTE5R &R » BE A LERE N E A

IRIREZMTIEHE(E{A] eMMC Command ~ Response L) Kz Datazfl52 & £l » HEH T FZEMINRASZ R
ERE ©

B 7 B+ eMMCERAR I 122 FIAIGLAR

BB BB ITERETER -

aul
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K BB ZFRIOMMCF 2l 2 78 » H§Command - Clock ~ Data0O~Data743 | 3% 2= Z2 BE &€ 88 >t & AY
AO ~ A1~ A2~ A3 A4~ A5 A6 A7 ~ B0~ B1 *» ZB /NP7~ °

-

Data3

Command

VSs

VDD

Clock

VSS(2)

DataO

Data1

O |® | N|&o|wn|bd|WI|N

Data3

-
o

Data4

-
)

Data5

12 Data6

13 Data7
Z= PO

& - [o]x]

LR s 2M 200MHz | oo 10% | +» ERE[ ML -
R k,("ym [ - | [57.508109 | & || ;¢ e By T;‘:ﬂ Be s @- 0o mREEf o wwme [0

{3
ok

Bi5:17 00MHz Ems.szzgggzls APos2208328s v A-T=0435Hz |+ L-B=039Hz |+
B8H2 5734315 FETBE] 2 2999295 ~ 22999335 B Pos-36842763ms |+ B-T=3725Hz |~ [ERE25.42
- o N
SEERH FERMER | VR 22933 22955 2758 2258 22515 22%1s 2290815 225002 22999 22992 2232 22903 225933 2

V¥ eMMC_Bus (sMMC)

L LTt

®CMD AL

Datad A7

Datal A%

Data? A

3 3| |1 ) 29 2
I =
Host | 07 | 00010000
6 # 2 T T
: Ceviee | 7| oo
I
Host | 06 | 0370200
I [
Device | 06 | 00000800
I
[Host | 13 | oooooooo
I [
Device | 13 | 00000900
i * iR | [
Host | 02 | 00000000
iR T I =i
Device | OF | 00001300 | 32 | Stop =l

T ERZENBERESTEEN eMMCCMD
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£ S=1Ed
o | > b 2M < dils 200MHz  ~| o 10% ~|% & BEE - | BBEERE 1 -

] NE O B e W B Iy My @ e waEn - mwee [ |
Eh 167 595MHz (85 94 109350ms APosTT0E3s v A-T-08%5H: |- L-B-0%H: |-
#B8459.24735ms BRTVABE94 109056ms ~94.100517ms B Pos-268.42093ms |+ B-T-3725Hz |+ BEGEE 42807
= v
SEBEEH HERARRE R 9410309 54105124 9405158 54105152 54 105226 4105289 94 105253 94.102320 2.10361s 94.10%35ms 941024200 11054

V¥ eMMC_Bus (eMMC)

oK
*CMD
Datal
£
Datal
Dataz
< T 3|3 3| |@/m) e[ >
* BB HEMERRSRE. .
Cc3 41 BB oo 06 06 66 &0 BB E4 Cc4 45 22 02 02 02 02 02 oo Dé 52 65 B0 BF 76 65 20 64 69 73 6B 73 20 —
F2 06 F4 86 57 22 06 DS =53 69 61 2E FF oo A4 46 a7 36 B2 05 72 22 BF 72 FO 04 S0 22 65 73 73 20 61
BE 79 20 BS 79 20 44 6F 20 22 65 73 T4 61 72 74 0o O oo oo oo oo oo oo oo AC CB o8 55 Ad 78 E4 F1
I
15 1D 93 ES oF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FrrE | FRFF | FRFF | FRFE [ Stop
Bl § £ e I I I I I I I I I I I I I I I I I I I I I I I I I I |
3 eMMC_Bus(ehMC) [94.10009ms || Start | 66 | 96 | Ee | 77 | 37 | 46 | F6 | E2 | oz | oz [ 00 |80 [ o0 [ oo [o0 [o0o [00 [o0o [oo [o0o [oo |oo [oo [o4 |12 | DO
0 | o0 [ o0 [oo [ o0 |4 [ OF | SC | AA | @A | C6 | 96 | oo |00 | FF | FF | 00 | 00 | 3 | FF | FF | FF | FF | FF | FF | FF | FF | FF | FF | FF | FO | OF | FF
FF | FF | FS | PS5 | PS5 | F7 | E3 | 12 |02 |02 |02 |02 |02 |03 |00 |00 |00 | o0 |00 | o0 |04 | A3 | AD |00 |oOC |95 [ e |03 |60 | 20 |00 | oo | 00
oo 04 17 15 FC FS 0o oo 30 oo 30 0o 0 08 2E oo Ba oo oo 06 70 oo oF FF FO oo FF FF FF FF SF SF 30 ﬂ

s ikl B

I\ ERZEMEE D HTIERENR] eMMCData
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