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eMMC KM

S gr=

eMMC (Embedded MultiMediaCard) E X A RN Z XA RAIGES, HMMCH} = (MultiMediaCard
Association) ITIT LAV A RN FHENE, TEHMITHIRESMIE, MFH. BFEF
Hl. FIRER. ZEiCEER-FF XEFRENBFTERENNES, BILFTRMERS
HEEFRPIFR, eMMCE F Lk 1 iFE & !

eMMC Bt T AEFRVIZIT, FAZREAFITEMCP) 5K, IENAND Flash & fIiZHI& A
(Control chip) 135 7E—#C, ITRNEE—EiGF, LLERILE TFHEHIEMEERER.

~z .
J eMMC 4543 esMMC

eMMCZEHI R — N iR AN EFHEFMAE Processor
B, AEPLEFIFHEMMCITE. NAND Flash LLE:
ControlFT4H X, L HBGAFIEE— T /MBS
L. B83EiE, HOST processor RFEEET
MMC BUSTIAdR S HIAI, FAH{FEEMAEFEE
75 H Y78 B % (ECC. Wear-Leveling. BBM)AY it
B, XLHDLEZLE T SNAND Flashit 3 7E—
#ZHYControl chip, XX ER & B BA 3k it To K = B
(51 P AN 0L G 7~

eMMC Controller
| Block Management
| ECC
NAND Flash

A Bl—: emMMmcC 4ty
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eMMC F11&

eMMCE SRR B & iA52mB/s, BBESEE H1.8vE33v, ERSEB A AR, HIEM
&L, emMc 42 HliTTeMMcMTHIEERETE, MTHIEZEEHs52MB/s. HEMBNKR26B. E|
T eMMC 4.301 FT¥Booting Function. Explicit Sleep Mode. Reliable WriteZ£LhEE. T B Bl & FTHY
eMMC 4.4 ERMANERATF T EXNEE (DDR), ERATE L AY52MB/sIE E £ T+ El100mB/sLL £, 3
BEIRE2fE, LESMEIOAN T 38145 X B IR 3 (Multiple Partitioning), 1§ & F 7 X J9High Density
K High Performance 1~ 2R817, FIGTE XD 0 & 4t = ¥ N FEHigh Performance X 1, ZNLt—K(E
ANEERHMNFEAXIRETE, MBEeMMc44RIBIN T FERILIEE, REERZEH.

R—HME ZIMmmciz & R 55U E .

D =i

1 Data3

2 Command
1 2 348§ 67

: ANARARAY

4 VDD
Ay Y
> s 9 1011 1 138
6 VSS(2)
7 Data0
8 Data1
9 Data3
10 Data4
11 Data5 E—: mmcsr
12 Data6
13 Data7

R—: MMCERI 5 &R

Copyright © ZEROPLUS TECHNOLOGY CO., LTD. ALL rights reservied. Publication Release: 2
www.zeroplus.com.tw TEL:+886 2-66202225 FAX:+886 2-22234362



High Quality Pofessional Instruments NN T
ZEROPLUS 2012/06

ST emMc B B B

®* 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 (Z i3 {RIFINEE)
- Permanent (Zk Z £ 1R 1)

Power-On (_E BB {R 1)

- Temporary (Z BT 14 5 A EHHRIP)

¢ Different types of error protected read and write modes (AFEEER) :
- Single Block (R IR1%E)
- Multiple Block (ZIRIEE)

* Data Removal Commands (= fIRRZT R 6%, LLBlock 9 BB A{iL) :
- Erase (FRERPMLGT R BRI UEAYZTAY)
- Trim (5 ABlock, TMIFIKFEXR)
- Sanitize JIEFZER, MIFRR AR ST A AVAI0E BT 4

* Enhance host and device communication techniques to improve performance
- Power Off Notification (¥ H & %0)
- High Priority Interrupt (5 I 5t F BTHPI)
- Background Operations (1€ & 121E)
- Partitioning (D X EIE)
- System data tagging (& £ 3E £l #ric IhEE)

* Introduces dual data rate transfer (DDR mode)
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ST emmc B fEiET

* FTHHost5 CardZ BIRVE HIIZHI &R 2 Bt — EHHHOSTRIZH|, TMHOSTRXIZHIGmLHE DN
PR B AL LE (B3t S AR )

B SER &R, FLEHOSTAE— T <HFTEAIMMC
Broadcast commands +, MEL RS iX6as 2L BN

it mSER AANEBREETRS, LR 1R Host B 1ZEX & ik
Addressed (point=to=point) commantis § " ey Sl Neeld a- RN 111k 553 SO N1 TR = B 370 A VS

° eMMCHYREFIRIFRIN: AHREN. DHPHRIRN. PEERER. FREEER. THERR
(&)

Power ON &, & UIZEICMDO(GO_Idle_State) 3
FHLEDR

argument(0xFOFOFOF0), Itk A Card® 32 2 Boot modell
Boot mode

£ 1# A Boot mode, 7 NI i# A identification mode.

Power ON &, £2j¥Boot modeSt %X 3 $EBoot

mode » CardEZ}IE S A L IE X IFEFFUNEIHost T™
CMD3(Send_Relative_Address)

ID #FIRIR X
Card identification mode

HostflCard= E] BT iH# A LLIR R, LEERNPFRSM
Data Transfer, = 52 iFHostorCard i%H interrupt

service request °

BT X

Interrupt mode

EEHE R & K UL B B HostF 48 T HIRCA, XBT RIS A

Data transfer mode Data transfer mode, F{FIEE&I{FIE <.

LHCardBE NBEARFIMENKHmEBA AR TWM{ESH
A&, IR A[{E F cMD15(GO_INACTIVE_STATE )@n
SE— 2 HRIRAcardi#E A JEENIR S

TR

Inactive mode
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EENUSE (card) BRIEER HE&HE X

Inactive State Inactive mode

Pre-Idle State

Boot mode Open-drain
Pre-Boot State
€i4::R0R T )
Idle State
Ready State Device identification mode

Identification State

Stand-by State

Sleep State
Transfer State
Bus-Test State Push-pull
Data Transfer mode
Sending-data State (S BNk L)
Receive-data State
Programming State
Disconnect State
Boot State Boot mode
Wait-IRQ State Interrupt mode Open-drain

ART: BFRERASRBENRSHIER

* E BleMMC 4.5 Specification TE X T4 fIREEN, MMERX=FTR

RXZREME

Max Data Transfer

ERN BN EEEERN BE BHEE A Bk 851 =

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
AR=: aMEREER
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Fower On CMOD with From all states except
Arg = DuDD00000 inaclive

i

S UEY ) - --\
’inac::a;éuala .
- Y

CMD2
[ £ W ——
: =
f “Identification

313IE {Ident} 4

Card-ldentification Mode

: ,, '
el i e - From all slabes exce
Wal-IRg ! /" Stand-by Daata Transfer Mode Pl
_ State rg) T OMBD R epate fsthy) Steep Stle (i
........ i - T = dFla-ransier moods
Start Bit
Detected

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

B =: emMmcF L B & IKERFE (Identification mode)

—fi% emmc LE1&, FHZiH A Boot mode N = i1 Eli# A ldentification flow, LELE] Host
(Card Reader or Processor) 3L Bl TN iX CMD1 (Command 1) £§ Device (Card), BB NEBERIEE
HTEZMH N, LLATDevice® [B]44 HostP Ik ZBusy or Ready, ¥ Device[E] ¥ Busy/lll Host
22— EH T FAY T cMD1E El|Device[E] 7 ReadyFf Bl [ EEcMD1FTIERAVER, 2R EZELER
B @<L cMp25cMD3, CMD2iE3KCID number, CMD3JJHost4f F Device RCAfI ¥, Z ltDevice
BT T SHostEAEM AT LLFF I8 AT ST AT i o

Ltk B Device3¥ A\ Data Transfer ModelX 75 J3Stand-by, ZFfFHost T~ ik (T 18] % £ 1& A sk 45 5%

&

Ap

o
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eMMC £ B 50

o ItBl(Packet): eMMCIHINAREBF RAMEIEITE, 752 "Command,; . [Response; .

TBlock; « T CRCStatus; 1 FBusy,; , AT :

- Command : —{ZHHost N i&, HAHFESHIGTS.

- Response : DeviceX{Host & i CommandFT{{BYME AL, K EBES BT T~ 1%DeviceIl [t EXHY

RERA.

- Block : eMMCBVE I EPRIERREL, FIBEHUIBESEHEI 2T K EBlock B T i
- CRCstatus : LEEEITBIEE TS ABlocki® HIL, F3Ki@E %1HostS A BlockHY4E
- Busy : LEEIERFIEFEES ABlocki® 1, K& F1HostiZDevice B B & YT ERCIR

=, TES AT —1TBlock,

* [ ¥ (Responses): FITH Ml 119 ;& Device}Z = EllHostin & Z & FT 2 1XRY, MlaNABFEYK
SEEURRNM R FYFRZE, EARNAYNE R 25 $9 79 start bit - Transmission bit — Content bits — CRC bits
-Endbit, NEI=FT'R. eMmmctiEREBs f@EFZE, 99 51=2R1. R2. R3. R45Rs5,

FHAFTNT

Transomtter bat: .
0'= card response Response content: nurrored command and status information

(R1 response), OCE regster (B3 response)
or RCA (R4 and R5). protected by a That CRC checksum
Start bat:

End bit-

always'0’ w l i /_- always ‘1
v

RI1,R3, R o
R4 RS 0 0 CONTENT CRC 1
total lengith=48 bits End bit:
+ > /' always “1°
R2 00 CONTENT = CID or CSD CRC 1
M total length=136 bits o

EMW: B0y EEs
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21K 48bit [45:40 1 (XK EI R AICMDEE, [39:8]1N =2 &K TDevicell TEAVIKZ. R1IE
BE—1T1EANARb, EGfa5rRIER, FIEINT AIiEFEAIBUSYES.

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

E1136bit, T E MM EIIRCADS cSDE FERAIA S, CID register?) 3l X N cmp25
CMD10, T CSD registerllll = X {7 CMD9.

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

2148 bit, EEMNEHRORCEFZRAINE, R B LHHost TCMD1AT, Devicelll] B AY1&

NABFLERS.
Bit position 47 46 [45:40] [39:8] [7:1] 0
Width (bits) 1 1 6 32 7 1
Value 0" 0" SI11117 X SIIT111L7 1
Description Start bit | TVANSIUSSION | oy ook bits OCR Check bits End bit
bit register

Eikasbit, FEANRESEAMIEEE TS FER8bitlIXEZER, 2B LHost TCMD39
, Devicelll] iz B91& =X N & 7L ER4.

Bit position 47 46 [45:40] [39:8] Argument field [7:1] 0
Width (bits) 1 1 6 16 1 7 8 7
Value “0” “on ©10011 =17
1» X X X X X
RCA Register Read
Description Start Transmissi | CMD3 [31:1 Statu | address register CRC | End
bit on bit 9 6] s [15] [14:8] co{l;tt;;]ns 7 bit

S48 bit, LML AP ETIBERIMMEN, 2B LHost TN IACcMD4ots % XE sk b i
AFRBTERNE, Device® M SSUNEIF B S LERsIE R, MR LELFi#H# APE, F HRcA

R IZE Hoxo.
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
131 prpp—

- Start | Tramsmissi | CMD4 | ~oa [31:16] of 1 [15:0] Notdefined. | po | gy

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

5 B 210 TTBus £ FH3BE E# (1 bit SDR). 411 JTBus_E F+ 35 £ #£(4 bits SDR). 8 JTBus L F3AE
#¥(8 bits SDR). 411 JtBus DDR5 811l JTBus DDR, X H #1192 FBlock N A {EENIEB1E 5, T Fh

IR TEENT:

* 1 bit Bus SDR (Single Data Rate): .t AR R FFEH — 17 F#HE S Hl(Data 0)Bl A]

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 &R

= A 01 3T S S il (Data 0 ~ 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 : FFBXEH

FEARIN\TF RS SH (Data 0 ~ Data 7)

LSByte MSByte
| I

DAT7 0 | b7 b7 | b7 |[CRC| 1
DATS 0 b6 b6 b6 | CRC 1
DAT5 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
DATA1 0 b1 b1 b1 CRC 1
DATO 0 b0 b0 bO | CRC | 1

) block length -

®* 4 bit Bus DDR (Double Data Rate) :
Block#1CRCTECLKRY L FE 5 TREBAH X4, MEWRMIMERGUTRBE LA BEEM

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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DORAYRH A RN TEFTR, ESWBaKE L THBFEERAVEEL, HMmiLE RE
FEAMEE, XVEEE, RE—FIKE5ERbicE EFEHIE, Datall K CRCAVZE &
£ Tk

CLK

DTA3
DTA2
DTA1
DTAO

®* 8 bit Bus DDR (Double Data Rate):
FHII\TERE SHl(Datao ~Data7), = #l{%414% I\ 205 4 bit Bus DDR

| | ] [ | ] I [ | 1 I
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 L[R2 55 SI1EER

Z2RMRZBE D TIUATH ZB)eMMCE L TR A R 11 B) T2 NN EeMmmcil SHE,
MRADUFEE T AUNIN &3 EeMMcERRBNIAIAITIESEM, BB AMELEE T E A IR

EREATIBER{EM eMMC Command ~ Response Ll K Dataifl S #}, &) TEIMINRH L EZE
Bf: EFIEeMmmcE iR H 1 ik,
EEEESTGHITEN.
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KEBRAOMMCEIERI 2, 1% Command. Clock. DataO~Data7%) BliEZEZ 1Bt 7 HTINHY
AO. A1. A2. A3. A4. A5. A6. A7. Bo. B1, WE/FIR-

-

Data3

Command

VSs

VDD

Clock

VSS(2)

DataO

Data1

O |® | N|&o|wn|bd|WI|N

Data3

-
o

Data4

11 Data5

12 Data6

13 Data7

=

I ZEROPLUS-| P-C(322000) Beta ¥3.11 04(CHO1) (S/H:00000000001) - [eMMC_Data] @@@
s XHE 530 MER BEES BHD TEO SO0 HE NEE
D& & | i & 3 G TE b obh oM vl 200MHz  ~|no 10% ~|de ¥+ BT -| R 1 -
=] @ x B O] @ [73002725 -] R o Ak B TE b (B e o1 D - 2 s | im0 | iR [ e |
H45,73.002725ns o 5000, 786708ms. A Pos:00,72481ms ~ A-T =190.78481ms v A -B = 359.20762ms ~
2%394,829185ms ETEE!90.784518ms ~ 90,78956ms B POs:-268.42281mMs v B- T = 268.42281ms v [EHRE:37 654

& e &) hd oy
SEERHE BRI | @R 50, 784833ms S0765976ms | S0.78633ms | 90.736706ms | 90.767073ms  90.767436ms a3

!

| 0.785248ms  G0SGLAme L 907E780cme | OD.78BiGEme 00.783533ms  O0.78GA05ms | 90.76UZ3ms

¥ Busl (eMMCO)

@
@K a0
| | @
oD Al |
=l @ -
@Datal A
| =]
Datal A
| @
@Dataz A
= ® i
< EIES 20| | <) ] (39 e >
*  EE. Lk Fifl.. | [ SABSERREERE..

AL # L

Busl(ehMC) |90.721405ms
HA # i HEMR

Strt_| Device
S # EF HERR

90.739085ms || Start
HE # EH

Busl(eMMC) [00.741765ms || Start
L # B T A I I [

Lsm [rost | 13 | cononoo
EHE # EE ‘

Busl(eMMC) |90.787385ms || Start | Device |
I # A HEMA S [

Sart_[row | o
L # B T A I

| 275 [pusi(emmc) |o0.B1866ms || Start | Device E

Busl(eMMC) [90.894745ms | Start | Host | 06 | 03870100

Et:(EAZ2ERZEEDHITULEN eMmmccmD
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ZEROPLIIS-L AP-C{322000) Beia ¥3.11.04(CHO1} (S/N-00000000001) - [eMMC_Daia]
s ZHE F50 MER BRELG FHD TAD HOW

=2 = = v 8 e S P 2M |4 o | [200MHz | 10% | i fER ~| Bk B
m @[5k 8o @ 19950 xR e B I LB CR RN T T = |
E15:4,090543n5 ol :100,582988ms A P0s:00,794505m ¥ A-T = 00,794505ms ¥ A-B = 359,218035M5 ¥
8%1:394,38975ms 758 100,982637ms ~ 100,983184ms B Pos:-268.42353ms ~ B-T - 268.42353ms|~ [EfEA7.612
- & 7
EERHE R GG S 100.562862ms | 100.96287ms  100.96291ims | 100.9623%ms | 100.96296ims | 100.3A2%6ms | 1008630ims | 100.9830%ms I0.5G306ms | 100.98308Sms | 100.98310Sms | 100.383134ms  100.9G315%ms
¥ Bust (eMO)
om
ecik a0
= ]
eckp Al
2
@Data0 4
8
Datal &l
= ]
@Dataz i
o &

>

<

< < > 2%
* O S SHSET R R E

Data  Data Data | Data

at: ] it
[ o | oo [os [3c || [ 02 [ Fe [ cF [ Fo [ o0 ]

Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data Data  Data

Data | Data  Data

CRC16 | CRCIS -
[ o0 [ oo [on [ 55 [ e [Eesc | coat | Bacc | ages [Swop |
Data Data Al Data Data D D D D D D D D Data
[ 40 [ 53 | | 08 | oo | 02 [oo [ o2 [oo [oo [Fe [P0 [0 | oF [00 [FF [ 00 ]
t: D

Data

D D D D D D D D D D D D D D D D D D
[co | e [o1 [ec [Fe [ 72 [ [Do [ee [oo [0 [ [co [Fc [ep [0 [ 7c [ [4 [24 [ [2¢ [ [c1[o0 [e8 [ac |t |72 [1c [e3 [&8 |3 |

B\ :fERAZ2EFHIZEIHTIXEN eMMCData
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2R BHRIZE 5T T L eMMCE 25 53 TR 4H AT 248 53 T eMMCE 4% B HY Command X Data#}
», ERAENF T.._\iiélzmﬁlﬁiﬁqﬂ HITIRERAIfER, BETREAUSROTXER, 535
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