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2.1 IRINEE

l‘rl'\-
EE7T

SMHC ZEREE LN SD/TF &, eMMC EERIELUK SDIO i&&RI=EH,

2.2 HERRNENEH

#& 2-1: Terms and definitions

Name
SoC
SD
MMC
eMMC
SDIO
SMHC
SDR
DDR
UHS-I
CMD
CRC

Description

System on Chip

Secure Digital Memory Card
Multimedia Card

Embedded Multi-Media Card
Secure Digital Input and Output
SD-MMC Host Controller

Single Data Rate

Double Data Rate

Ultra High Speed Phase I
Command

@yclic Redundancy Check(fBH T &K H)

2.3 SD/eMMC IT{EERER

(1) FE% SD/SDIO ITFEz(, [ I0 BETAFFIRAAX?;
2% DDR50 BXLEXREF, HREXNRAIGFREE, SD/SDIO 2.0 HiXRA%HF 3.3V

R,

Signal Voltage, SD/SDIO 3.0 #i¥®[32#F 3.3V #1 1.8V Signal Voltage.

SD/SDIO X%#¥ 1/4 bit
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DS DS: Default Speed Mode
HS | HS: High Speed Mode
UHS50 Card | SDR12 | !
SDR25 ‘ Signal Voltage
SDR50 | | 33v || 18V |
DDR50 |
DS | |
HS |
SDR12 | | |
UHS104 Card SDR25 | |
SDR50
SDR104
DDR50 | | |
25MHz  50MHz 100MHz 208MHz
2-1: RERT

*» Frequency

(2) KRN eMMC TFER, FRE 10 BETFHAXFHRIEXZY; eMMC 32+ 1/4/8 bit %4
BRI, ARAFRBEN THFNLERLEES,

& 2-2: BusiSpeed Modes

Mode Name Data Rate | I/O Voltage Bus Width Frequency Notes
Backwards Compa-
tibility with Single 3V/1.8V/1.2V 1,4,8 0-26 MHz a
legacy MMC card
High Speed SDR Single 3V/1.8V/1.2V 1,4,8 0-52 MHz a
High Speed DDR Dual 3V/1.8V/1.2V 4, 8 0-52 MHz b
HS200 Single 1.8 V/1.2V 4,8 0-200 MHz a
HS400 Dual 1.8 V/1.2V 8 0-200 MHz o
O 515

a. FrBESYABIARE (LFPARE);

b. CMD B9 Response W& ABIARKE, #IBAIUIAREE (CLK EFATREARIE);
c. CMD HJ Response 18 N BIARNE, IRE1RERNEUBARFE LT

o RIRIERYEIELL EBY Data, CRC16 AXUARSEE, El@T Data Strobe 55 LT NGRS

o REIYEUEL LAY Start bit,End bit NEARF, Bi@E Data Strobe 55 EFHIARE;

o GIRERTERIELZL DATO £FY CRC status token EMETE DDR. HS400 &3\, status BRAE EFHAEIEERM, THROAREURE
N TERRHIER, FRLlthE Data Strobe 155 _EFHAEF,
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(0 388
1. ¥t EER eMMC %F Enhanced Strobe mode BY, CMD i Response. CMD6/CMD13 ) Device Re-
sponse. Device status &5 Data Strobe ZSRFHt, Bl Allwinner HX3zi50i&8d Data Strobe 553%
XEBEDHIRE,
2.eMMC YRy 1.2V 10 BE, B SoC EREH.
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NAXFEA SD/SDIO/eMMC LR XRIRERY, EHEXINHE S E,

3.1 o&E/RIEEN PCB

HNEREE LRSS AR PCB it B EWN, BRENIZERNRER, REENSE
B, AISEMRIRIEE, PCB H&MNSE BN AR,

3.2 MEHEEIR

R RELL R EANEEESR. L THRERETERES

3.2.1 EI7E e

AR EMIERA RX Z£BEAEBRERT, SEERNSE SoC H#E device, S AEET
£ (ACMD41, CMD1 Card ready By & B FMEIR) o

3.2.2 £ TR

ELTHENEREFERE, BREEFER ), BEE RN LB, BIRELSTHREEF
e, MEMTERNEH; =B, BRHEREMEREZESEERT2ENH.

==
FF i
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Vertical HariziAscg Trigger Displa _ Measure Math IMasks Save Recall Help v

T T T T T T T T T T T T T g
¥ [ [ [ [ t l i i a8 i i

[ am 1.0v1aiv mopmErm | . 273= | (e 212v |( 200.0msfdiv  50.0ksss 20.0ps |
@B 1.0vidiv LY, :500M | 1 135 A > 1
2y 1.0v 100.0ms 839.0ms1.839s . 1 acqs RL:10
2D 1.0v 100.0ms 839.0ms1.839s A . 1 Aute 8H8H, 2020 18:3

3-1: eMMC- VCC SoC-VDD-SYS power up

KREHARBRINZ 10 OBENK device BERT /EMH, 1BV ERRRESHITLNZREHER
BRIk L TERNFEEERE, MREERES reboot, standby Z=Mx, HIulidZizs
THHE Power UP/Power Down K.

MET BN

e VDD-SYS : SoC fftf&, Bl SMHC #&R{{H,

e VDD/VCC : %315 SD/eMMC device 8, LFRH[LAIBERTEFH VCC-
CARD,VCC-eMMC, R4t eMMC 5 NAND layout & fE, eMMC VCC &
5 VCC-NAND EHE—i,

e VCCQ : eMMC =285 10 88, Lfr eMMC FRHAN=S5 SoC ix GPIO #8413 VCC-
PF/VCC-PC E#ZE—iE,

(1 5588

SD/eMMC BER=#, BE{E)} 3.3V/1.8V/1.2V(AW BEIEXRZHF 1.2V), HYPEERETEE, MTER; Ai@rE
&, FhyiRiRMaE 3.3v/1.8V K@ik,
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% 3-1: Power supply voltage

Device Parameter Symbol Min Max Unit
eMMC Supply voltage (NAND) Vee 27 36 'V
Supply voltage (I/0) Veeo 2.7 3.6 Vv
1.70 195 V
1.1 1.3 'V
SD/SDIO Supply Voltage Vop 27 36 'V
Power UP Supply power-up for 3.3V tPRUH - 35 ms
Supply power-up for 1.8 V tPRUL - 25 ms
Supply power-up for 1.2 V tPRUV - 20 ms
Power Down and Maximum VCC/VCCQ/VDD - - 0.5 A%
Power Cycle? Minimum time below maximum voltage - 1 - ms
[ 3588
According to Protocols,The VCC/VCCQ/VDD shall be lowered to less than 0.5Volt fora minimum period
of 1ms.

(1) SD &y VCC-CARD NR#/ 3.3V, SoC #x GPIO #E#I41 VCC-PF BiA5 3.3V; T
{E7E SD3.0 EERHW SD &, #iaL SD RENFEEHIT.CMDI1 @tk F, BB MH
E& VCC-PF &M 3.3V tJl#%7y 1.8V,

DS DS: Default Speed Mode
HS | HS: High Speed Mode
UHS50 Card | SDR42 | i
SDR25 | Signal Voltage
SDR50 | | 3.3v || 1.8v |
DDR50 |
| bs | ! |
HS |
SDR12 | !
UHS104 Card SDR25 |
SDR50
SDR104
DDR50 |
25MHz _ 50MHz 100MHz 208MHz . Frequency

Figure 3-12 : UHS-I Card Type Modes of Operation versus Frequency Range
3-2: BESEEER

(2) eMMC VCCQ #EEHBE (345 SoC By VCC-PC), £ eMMC HEFiER (SDR,DDR) At
3.3V, 1.8V 1],

&#E eMMC thi¥, 2 eMMC BEEZEZKRRN (HS200,HS400) B, VCCQ %A 1.8V, VCC-

WRAFRE © BseEREROERAE. RE—TNF 7
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eMMC RN{R¥F 3.3V,

3% 3-2: Bus Speed Modes

Max Data
Transfer
Mode Data I/0 Bus (implies x8 bus
Name Rate Voltage Width  Frequency width)
Backwards Single 3V/1.8V/1.2V 1,4, 8 0-26 MHz 26 MB/s
Compatibil-
ity with
legacy
MMC card
High Speed Single 3V/1.8V/1.2V 14,8 0-52 MHz 52 MB/s
SDR
High Speed Dual 3V/1.8V/1.2V 4,8 0-52 MHz 104 MB/s
DDR
HS200 Single  1.8V/1.2V 4,8 0-200 MHz 200 MB/s
HS400 Dual 1.8V/1.2V 8 0-200 MHz 400 MB/s
(1 3588

Vcco (I/0) 3.3 V range is not supported in either HS200 or HS400 devices

(3) FHLE4FH eMMC AIEERSZHF 3.3VIO TE 1.8V 10, X#MERAIUESEIN eMMC data
sheet #1THIA, HWREREEIERA,

WTEFIR, Veco BI eMMC Frz#ay 10 BE.

e Operating Voltage Range
-V (NAND) : 2.7V - 3.6V
- Veeq (Controller) : 1.7V - 1.95V / 2.7V ~ 3.3V

3-3: BIEBE

TE& B SK Hynix H26M51002KPR/H26M62002]JPR/H26M74002HMR data sheet,
XL ERAR 25 3.3V 10,

WRAFRE © BseEREROERAE. RE—TNF 8
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* Operating Voltage Range
- Ve (NAND) : 2.7V - 3.6V
- Veeq (Controller) @ 1.7V - 1.95V

3-4: BIFHBE

TE#HEB Sandisk SDIN9DS2-xxG/SDINADF4-xxG data sheet, X& 3.3V T#ERE 1
NG, AR 3.3V IO,

e (Corevoltage (VCC) 2.7-3.6V
e |/O(VCCQ) voltage, either: 1.7-1.95V or 2.7-3.6V

e Note: Device operation under 3.3V VCCQ is limited to Max 1 hour

3-5: 1R1ERBE

3.3 BFMREREHETS

WRERIEE PCB U RMHEBETENG, ZFFRABHNIEEITENEERIITERIMERRR, o
RIBEEEGER, EEM CMD, CLK, DATx, GND {52445/, B|&MNKERTE 2-3cm
HEEE, UEEMRAS WU TR NE T 7%,

TRIERG R EILRETENAR IR

& 3-3: Bug Information

iRty BAFEX

RE L HIEIN (1R (Response Error), EARE3E response BY Transmission bit,
CMD index, End bit F#iz,
RCE @<$HEIN CRC RIEFEEEIR (Response CRC Error).
RTO &<HEINEBE (Response Time Out), i&& kO N 7EI&E R Bl N[EIRN,
DCE #{E CRC &%= (Data CRC Error):
- BREIERY, RRUWEIRVEIE CRC RIEHEIR.
- RIXEIERY, FEWEIRY CRC status token AEEH,
EBE #UEEIL{If81R (Data End-bit Error):
- BRIREUERY, RRIEHISRRBREIBREIEF LA (End-bit).
- RIREERY, FRniTHI8sREWEI CRC status token,

WRAFRE © BseEREROERAE. RE—TNF 9
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DTO 1ZWEIEEE (Data Time Out), RNITHIZSTEIREBARIRFIFIEIEL data 2
$&1U (Start bit), 4/8 bit #ERBY, #=HI2FIRFZ data0 BIEEIAL (Start bit), B
R BN H Mt —EB D EFTBEIRLRVEIR(L (Start bit)s.

SBE f2$a{uAiR (Start Bit Error), FRNZWEIER, 1=HIZHR5FIRM Start bit.

FRE FIFO Request Error: &{&%| SMHC spec %A} FIFO izHZi#{a= (FIFO
Overflow/Underrun).

BAE mmc EEpEIRNE XE, FTE——RBINAHER .
QO BI15

FWEHRRESNSUUS—MHRERVE, ENEENEREEEARF REINERREIIADN, HEUS—MHERE
BREEHE,

3.3.1 CMD RTO &%

(1) A

WTF, #MiEN eMMC BEILITHEIRITED, 8125 Response Time Out,

[mmc]: smc 2 err, cmd 1, RTO ## [mmc]: smc 2 err & me SMHC #iRHEINE
o

[mmc]: smc 2 err; emd 2, RTO ## cmd 2 Rz CMD2 HIMEIFEIR, RTO ATEIRIK
128

[mmc]: smc 2 err, cmd 3, RTO

0 BI15
LA SD REI CMD1 RTO, WMALANIERIIEN, REZE SD RMNFEE CMD1 <, RephikitHE, HLETIRGIE
SD ®ABIEZE eMMC 7B,

(2) HIESR

Bk, RERLEEENEEBMN, R LUHERS Response timeout limit & & By 8]
g, NFHXFERFEER (b0 Ncr, Nst, Nip, E1RESLFRS<S Response RS E
mNs2) UK eMMC data sheet X, AI&ZE[R 4.4 Timing Values H{EBZEEH
i JESD84-B51 Chapter 6.15 Timings, SD/SDIO B FS#ix&ES ¥ S Physical Layer
Specification Ver3.00 Final Chapter 4.12 Timings.

o HFEHME: AJUELEEHIG, EEFHIZBNHEE, GPIO 28, SMHC TH2sF 750
B, EnXIRH2sEF8s, TF Response &F1F2s (Reg 0x20) UKITHIZFIRESEF 1728 (Reg
0x3C), AIfIAEHIZSEEULEI Responses

o BHAM: AIUEEEREESITMINMBEENNER, MEEEEUEZEERSEE Re-
sponse HEZRBEMIGAERIBIAEN, CMD/Response MI8RABEWF 4.2~4.3,

WRINFE © HRB2ERRRNERAR. RE—IF 10
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& SD/ eMMC #HB1LMEL, FREd<#BHIN Response Time Out(RTO) RUEIR, AI5LH
A SoC i CLK (33R) EBHREREIR, 1ZE CLK BIZBEESHEME,

3.3.2 Data DTO &%

(1) WA

nr, EimEdER, HIL CMD18 ZRiFEIEERY (Data Time Out) Al

[mmc]: smc 2 err, cmd 18, DTO !!

(2) HIESR

B, R LREEBNEEBN, REATLUHERS Data timeout limit 1€ BB ERIEK,
INFIMYBIFEER (Nac) Mz eMMC data sheet R, aJ&ZH{RE 414 Timing Values & E
EEFMNY JESD84-B51 Chapter 6.15 Timings, SD/SDIO B 2#ix &S SR Physical
Layer Specification Ver3.00-Final Chapter 4.12 Timings.

o MMM IihElENER H RHFE = HIBR S ECE, GPIO EC&, SMHC ERISZHFEFREE,
SD/eMMC ELEER (FERAKRERES) 5, THMEES R,

o IEHFAM: EAZBEDNNIMEFEIAKA, MEKFEATEEES, A& CMDI18 &<
&, RESFBELRSHRIEEHNR. MRIREN SD/TF &, RILELERE, KT IREEGR
RHYRTRESh, REFDREAAE) SD/TF REEZMA Rif&e#E SD/TF KB &,

3.3.3 CMD RCE/RE &%

(1) RIS

S®BHEXRMTER, Response CRC Error/Response Error M5 iR A HEZEHIL, L3
BRI AER 9 R A FiEH 25 imiZ U BT Response RIFHEIR (RIEREELRSE).

- [mmc]: smc 2 err, cmd 18, RE

- sunxi-mmc sdc0O: smc 1 p0 err, cmd 55, RE RCE !!

(1) HESR

WRINFE © HRB2ERRRNERAR. RE—IF 11
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o MEHM: HERERER, LHEXTHAN, R¥SRES.

o A M: FAEBESMNINNSBNER, MEER, EERTENHEER, ZRWUE
%A CRC $#H1%%, CMD/Response M AISEM R 4.2~4.3, WNBHLE, 1A KEEN
BURH., MIAMESTE Y, BOSKXNFESEGEESE eMMC thHiY JESD84-B51 Chap-
ter 10.6~10.10 =& SD ¥ Physical Layer Specification Ver3.00 Final Chapter
6.7.3~6.7 .4,

3.3.4 Data DCE/EBE &%&

(1) RIEES R

MTRPMFIF, Data CRC Error/Data End-bit Error SR E, A0 RENITH S HIE
BT ERET SRAFHRIR (RIEREERSE), XERE—ERS .

- sunxi-mmc sdc2: smc 0 p2 err, cmd 8, RD DCE !!

- sunxi-mmc sdc2: smc 0 p2 err, cmd 18, RD EBE !!

- sunxi-mm¢ sdc2: smc 0 p2 err; cmd 25, WR DCE EBE !!

(1) HESR

o Mt m: HERHIRINMWEE, GPIO iZ&, SMHC EflE=FF48AE, SD/eMMC ECE
S8 (RERALARES), LHEXTREEN, RERRES.

o AN FAEBESMNINSBENER, MEKR, EERITENHEER, ZUE
% CRC #Hi12%, CMD/Response X AESENNR 4.2~4.3, NBELE, AJHERKEE
BUKFR,, HIAMESTEBMY, BORARESHINEITSE eMMC #hiY JESD84-B51 Chap-
ter 10.6~10.10 3#& SD X Physical Layer Specification Ver3.00 Final Chapter
6.7.3~6.7 .4,

3.3.5 Data SBE &&

(1) WS

WTFFRR, Rl ZIRIEEMERY Start Bit Errors

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12



@LWIMIER
g MXHEER: WE

sunxi-mmc sdc2: smc 0 p2 err, cmd 18, RD SBE !!

(1) HESR
o Mt Hm: HEREHIZRINWECE, GPIO iZ&, SMHC EHlE=FF48EkE, SD/eMMC ECE

S8 (RERARARES), LHEX TRE(N, RERRES.

o TEMHAM: ﬁﬁﬂiﬁiﬁﬁ:‘*ﬁﬁ‘i?ﬂ\ﬁﬂ%ﬁﬁﬂ’]i&ﬂi, MEISERBKR, BEERXGSZEHIES
Start Bit ES5EREF. WELE, AJARKSMEUKR, WMIAMESTEMY, BOSENRF
%?ﬂm/&ﬁ%% eMMC thi¥ JESD84-B51 Chapter 10.6~10.10 3% Physical Layer
Specification Ver3.00 Final Chapter 6.7.3~6.7 .4,

3.3.6 DMA FRE §&

(1) &SR

IEIRRAITEN ERIMAREHIRLI FRE 8 E, B FIFO @HEERIE=,
(1) HESR

WA R HE R RN EEE, GPIO BiE, SMHC i£4I1885 7728, SD/eMMC &S
B (REERXNR&TRE), E5%F FIFO Trigger level(Reg 0x40) BEBEEH A&, DMA #
RFFERERBTERS. —/& FIFO Trigger level #EFA &N SMHC spec FR#HEE,

BAHERE

3.4.1 WEBEHR

(1) EBRESEIR.
(2) MEBRERSREE—X.

(3) EIREIK (SD/eMMC) BEHRE (BiRigE) -

3.4.2 fLESLEG

(1) FEABHR, F—ig&, HxILk;

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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(2) E—EEHIR, NERE, MXTEEKRIE;

(3) MHEESRIBLER DM
a. MREREE(K:

Msse— 12K, HtEHaRR, WErRSFEHEN. bl DRAM HE, X—REEFH
B &I ABAE.

b. REEILE:

SMHC XMER, EXRLER—ITEMXR, BEE, KRERN/LRBE+TIKR. ERRERTE
BR. B, BERERRARNARERS, SRAMERIRFRIVINER, BEXNREHRIITOM.

HERE!
(1) (BRm) RERER, RARIKENREFRALI, REIHEBLELERK.

(2) (BR) }FHREERA, TARFENERHEEFEETNN, SLENNE, FTREMRT
E73MiHo

(3) AILAE RS T B RATIIR 7234

3.4.3 HMBUKAZ TG

T &S (Linux,Android F) EEIMAEE, RMR. SEIEERANGR, M ESH{IGMEK
BURTRETHEN DYERE S, BNSREHEXESENE, EF—FTR GPIO, BTHM
FEZEREBIEEUR GPIO BB ERAZE N EE KBS E -7,

HERATKRE (BEH) MEIRGZE, SFRERKEEESMNGET, REERRALER
CMD % Response RIS ENR 4.2-4.3, ARTRIERBERRHFHIAK

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 14



@LWIMIER
’ STAYERLR: W

LUT54E 8 eMMC t#hiX JESD84-B51, iFiRia]l@f{E£&%, Command, Response 18X 5
SD thiXE &R, NESEINEREER.

4.1 Bus Protocol

The block read and write operation Block diagram:

fwm from from

nost ™ host card

to card(s) to card w f_ to host

CMD -+ command [--=-------=-------- command |-{ 1eéspomse |-------------------*

DATO0-7 «f- - - - - - - - - m o - o m e e E R e
operation (no response) operation (no data)

4-1: bus-protocol

from from data from card EYOPdCaOrmna.ﬂ?‘
host card 10 host stops data transfer
to card x /_— to host
CMD -~ 7 command || vrespomse |~~~ " [ "t otoottososoeo--- command |-| response
DATO-7 - -H---- - - data block |crc|-|- -| data block |crc|- - | data block |cr¢|----------
block read operation 4(_lata stop operation
L L T T I el
< multiple block read operation »

4-2: no-respond-no=data

WRINFE © HRB2ERRRNERAR. RE—IF 15
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from from data from busy from stop command
host card host card stops data transfer
to card \ /— to host 1o card to host
CMD - - command | response |-----[----------- f il ety command ;-| response
DATO- - - - - - - - oo oo data block |crc| - | busy |-} { data block |crci { busy (|----.
|
DAT1-7-|-------------r-----~ data block |crct - { Xxxx |t { data block |crc| - XXXX |- ---.
< block write operation » data stop opergtion N
" multiple block write operation »
4-3: multiple-block-read
Command tokens have the following coding scheme:
Transmutter bat:
1’= host command Command content: command and address informatioivor pa-
rameter, protected by 7 bit CRC checkSum
Start bat: End bt
always 0° _\ l l Fﬂl“’ﬂ_\'s 1
01 Content CRC 1
total length=48 bits
< >
4-4: multiple-block-write
Response tokens have five coding schemes depending on their content. The token
length is either 48 or 136 bits.
Transmuitter bat:
'0°= card response Response content: murored command and status information
(R1 response), OCR. register (R3 response)
or RCA (R4 and R5), protected by a 7bit CRC checksum End bit
Start bat g
. always °1
always 0’ _\ l l / i
B, 00 CONTENT CRC 1
R4 RS 017 I ‘RC
P total length=48 hits o End bit
- = f’ always "1
R2 x . .
0|0 CONTENT =CID or CSD CRC 1
P total length=136 hits o

4-5: command-token-format

Data packet format have the following coding scheme:

WRINFE © HRB2ERRRNERAR. RE—IF 16
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1 Bit bus (only DATO used)

End bat, always "1°
sent when transfer is

interrupted by a CMD
Start bat: LSByte MSByte ™,
Sequential Data always'0” TN g > \
v v
DATO 0 |b7|bs b1 |b0 b7 | b6 b1|bo| 1
Start bit: LSByte MSByte
Block Data always’0” N lﬂ—b <
v Ll
DATO 0 [b7|bs b1|b0 b7 | b6 b1|b0|CRC| 1
block length * 8§ J
< p
4 Bits bus (DAT3-DATO used): LSByte (High nibble) MSByte (Low nibble)
DAT3 0 b7 b3 b7 b3 |CRC
DAT2 0 b6 b2 b6 b2 |CRC
DAT1 0 b5 b1 b5 b1 |[CRC
DATO 0 b4 b0 b4 b0 |CRC
< block length = 2
LSByte MSByte
8 Bits bus (DAT7-DATO used): L ¢
DAT? 0 b7 b7 b7 |CRC
DAT6 0 b6 b6 | b6 |[CRC
DATS 0 b5 b5 b5 |CRC
DAT4 0 b4 b4 b4 |CRC
DAT3 0 b3 b3 b3 |CRC
DAT? 0 b2 b2 b2 |CRC
DAT1 0 b1 b1 b1 |CRC
DATO 0 b0 b0 bo |CRC
p block length
4-6: response-token-format
IRINFRE © HELERHERHEMAR. RE—F 17
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4 Bits bus DDR (DAT3-DATO0 used):

CLK

A

L5Byte(High nibble)

v 4

MSByte-1(Low nibble)
MSByte(Low nibble)

lLSB}'te+l(l-Iigh njbble)l

-

Y

A

v

Y

Loy

bl5 b0 b0
DAT3 B b7 b7 b3 b3 (CRC (CRC | (CRC 1 X
(start) (©dd) | (even) (©dd) | (even) | ogq) 0dd) | evem) | (end)
- bl5 bo b0
DAT2 0 b6 b6 b2 b2 (CRC (CRC | (CRC 1 X
(start) (0dd) | (even) (0dd) | (even) | oq odd) | eveny | (end)
bl5 bo b0
DATI1 B b3 bs b1 bl (CRC (CRC | (CRC L X
(start) (odd) | (even) (0dd) | (even) | odd) odd) | evem) | (end)
) bls b0 b0
DATO 0 b4 | b4 0 | b0 | P13 e | e | 1 -
(start) (odd) | (even) (0dd) | (even) | odd) odd) | evem) | (end)
Blocklength CRC
8 Bits bus DDR (DAT7-DATO0 used):
\ \ }
CLK J iy LJ iy Lf 3 I
LSByte MSByte-1
iLSB_\'teJrl l Msi‘-"“’-
b15§ b0 b0
DAT7 0 b7 | b7 b b7 [[RLE e | o | 1 X
(stast) (0dd) | (even) (0dd) || (even) | oagy odd) | even) | (end)
bl5 bo b0
DATG6 0 - b6 b6 b6 (CRC (CRC | (CRC 1 X
(gtart) (odd) | (even) (odd) | (even) | oug) odd) | evem) | (end)
5 bl5 b0 b0
DATS P = S bs bs (CRC (CRC | (CRC L X
(start) (odd) | (even) (0dd) | (even) | odd) odd) | even) | (end)
. . b15 bo b0
DAT4 0 b4 | b4 b4 | b4 | PID o | e | 1 -
(Start) (odd) | (even) (0dd) | (even) | odd) odd) | evem) | (end)
bls b0 b0
DAT3 0 b3 & b3 b3 (CRC (CRC | (CRC L X
(start) (@ad)"| (even) (©dd) | (ven) | ogq) 0dd) | evem) | (end)
- bl5 bo b0
DAT2 0 b2 b2 b2 b2 (CRC (CRC | (CRC 1 X
(start) (0dd) | (even) (0dd) | (even) | oqq) odd) | evem) | (end)
bls bo b0
DATI1 0 bl bl bl bl (CRC (CRC | (CRC L X
(start) (odd) | (even) (0dd) | (even) | odd) odd) | even) | (end)
bl5 b0 b0
DATO 0 b0 bo bo b0 (CRC (CRc | Cre 1 <
(stast) (odd) | (even) (0dd) | (even) | odd) odd) | evem) | (end)
Blocklength/2 CRC
Notice that bytes data are not interleaved but CRC are interleaved
Start and end bits are only valid on the rising edge. (“x™: undefined)
4-7: bits-bus-ddr
WRIXFIE © BREEERZBRHERAE., RE—IIF 18
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8 Bits bus DDR for HS400 output (DAT7-DATO0 used):

DS ‘

N

LSByte MSByte-1
l LSByte+1 l M Sr-““‘
bl5 b0 b0
DAT7 0 0 b7 b7 b7 b7 (CRC (CRC | (CRC 1
(start) | (starf) | (odd) | (even) (odd) | (even) | odd) odd) even) (end)
bls b0 b0
DAT6 0 0 b6 b6 b6 b6 (CRC (CRC | (CRC 1
(start) | (start) | (odd) | (even) (odd) | (even) | odd) odd) even) (end)
bls b0 b0
DATS L 4 b3 bs b3 b3 (CRC (CRC | (CRC 1
(start) | (start) (odd) | (even) (odd) | (even) odd) odd) even) (end)
) ) y b15 b0 b0
DAT4 0 0 b4 b4 b4 b4 (CRC (CRC | (CRC 1
(start) | (start) | (odd) | (even) (odd) | (even) odd) odd) even) (end)
3 3 3 bls b0 b0
DAT3 0 0 b3 | b3 b3 | b3 cRe e | cre | !
(start) | (start) (odd) | (even) (odd) | (even) odd) odd) even) (end)
bl5 b0 b0
DAT?2 0 0 b2 b2 b2 b2 (CRC ©RC | (CRC 1
(start) | (start) (odd) | (even) (odd) | (even) odd) odd) even) (end)
bls b0 b0
DATI1 0 0 bl bl bl bl (CRC (CRC | (CRC 1
(start) | (start) | {(odd) | (even) (odd) || (even) odd) odd) even) (end)
bl5 b0 b0
DATO 0 0 b0 bo b0 bo (CRC (CRC | (CRC 1
(start) | (start) (odd) | (even) (odd) | (even) odd) odd) even) (end)
Blocklength/2 CRC

Y

Y

A

Nortice that bytes data are not interleaved but GRC are interleaved
Start bits are valid when Data Strobe is High/and Low.

End bits are only valid when Data Strobe is'High. (“x™: undefined)

4-8: data-packet-format-for-ddr

WA © BSEERERHERAE. RE—TF
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Positive CRC status token (‘010°)/Boot acknowledge pattern:

0 1
DAT (start) X 0 X 1 X 0 X (end) X

Negative CRC status token (‘101°):
P U A A R Y R Y R A T

DAT y X 1 X 0 X 1 X 1 X
(start) ®D (end)

Start, end, CRC status and boot acknowledge bits are only valid ei e (“x” is undefined)

a-packet-forla‘o -read

WA © BSEERERHERAE. RE—TF 20
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Positive CRC status token (*010%):

DS

DAT 0 X 1 X 0 X X
(start) | (start) (end)

Negative CRC status token (‘101°):

DS

DAT . v | X 0 X 1 X ] X
(start) | (start) (end)

Start bits are valid when Data Strobe is High and Low.
CRC status and end bit are only valid when Data Strobe is High (“x™ is undefined)

4-10: ddr52-crc

4.2 Command format

CMD St &R F&R: "I&E@ JESD84B51 Chapter 6.10 Commands 5% Physical Layer
Specification Ver3.00 Final Chapter 4.7 Commands.

X 4-1: Command Format

Descrip- Start Transmission Command

tion Bit Bit Index Argument CRC7 End Bit
Bit 47 46 [45:40] [39:8] [7:11 O
position

Width 1 1 6 32 7 1

(bits)

Value 0 1 X X X 1

WA © BSEERERHERAE. RE—TF 21
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4.3 Responses format

TEmXR%2Z R1(R1b)/R2/R3 %A Response, Hfth R4/R5 FAFRHELEERK, BEF
JESD84-B51 Chapter 6.12 Responses 3{#& Physical Layer Specification Ver3.00 Final

Chapter 4.9 Responses.

% 4-2: R1 response (normal response command)

Descrip- Start Transmission Command
tion Bit Bit Index Argument CRC7 End Bit
Bit 47 46 [45:40] [39:8] 7 0
position
Width 1 1 6 32 X 1
(bits)
Value 0 0 X X CRC7 1
%< 4-3: R2 response (CID, CSD register)
CID or CSD
Descrip- Start Transmission Check register incl.
tion Bit Bit bits internal CRC7 End Bit
Bit 135 134 [133:128] [127:1] 0
position
Width 1 1 6 127 1
(bits)
Value 0 0 111111 X 1
3 4-4: R3 response (OCR register)
Descrip- Start Transmission  Check OCR Check
tion Bit Bit bits register bits End Bit
Bit 47 46 [45:40] [39:8] [7:1] 0
position
Width 1 1 6 32 7 1
(bits)
Value 0 0 111111 X 1111111 1

WA © BSEERERHERAE. RE—TF
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4.4 Timing Values

T % eMMC thi¥ JESD84-B51 thf%iR, SD/SDIO BIRES#HH %S Physical Layer
Specification Ver3.00 Final Chapter 4.12 Timings., X2 R5|HE I FSEHAEER, K

RTMEXIESE YN JESD84-B51 Chapter 6.15 Timings.

XBEHHMZMNENREFER, WAREESEHER, DN LEEERNETIE, &5
eMMC thi¥ JESD84-B51 Chapter 10.6~10.10 % SD thi¥ Physical Layer Specifica-
tion Ver3.00 Final Chapter 6.7.3~6.7 .4

% 4-5: Timing Parameters

Symbol Min Max Unit

Nac 2 10 * (TAAC * FOP + 100 * NSAC)! Clock cycles
Nce 8 - Clock cycles
Ncp 56 - Clock cycles
Ncp 74 - Clock cycles
Ncr 2 64 Clock cycles
N 5 5 Clock cycles
Nrc 8 - Clock cycles
Nsc 8 - Clock cycles
Nsr 2 2 Clock cycles
Nwr 2 - Clock cycles
Nsg.a(2) 4 4 Clock cycles
Nsg-5(2) 4 4 Clock cycles
Nsg-c(2) 2 2 Clock cycles
tpa - 50 ms

tep - 1 S

(1 3588

FOP is the MMC clock frequency the host is using for the read operation.
Following is a calculation example:
CSD value for TAAC is 0x26; this is equal to 1.5mSec;

CSD value for NSAC is O;

The host frequency FOP is 10MHz
NAC = 10 x (1.5x103 x 10x10° + 0) = 150,000 clock cycles

(1 3588

NSB-A: Device is driving DATO (e.g., CRC response) - no need in direction change (see Figure 50)
NSB-B: Host is transmitting DATO (e.g., during write data transfer) - need to allow direction change

(see Figure 49)

NSB-C: DATO in Tri State - no need in direction change (see Figure 51)

WRAFRE © BseEREROERAE. RE—TNF
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4.4.1 Timing changes in HS200 and HS400 mode

Table 4-6 describes the differences and additions in timing parameters compared to
Table 4-5.

The difference regarding NST and NSB are caused by the phase variation between
CLK and DAT that is defined as tPH (0 - 2 UI) in HS200. The phase variation between
CLK and DataStrobe is defined as tPH DATASTROBE (0 - 4 UI) in HS400.

& 4-6: Timing Parameters for HS200 and HS400 mode

Parameter Min. Max. Unit
Nac 8 - clock cycles
Ncrc (See note.1)
Nst 2 4 clock cycles
Nsg-a 4 6 clock cycles
Nsg.B 4 6
Nsg.c 2 4
(0 388
NCRC shall be between 2 to 8 clock cycles in HS200 and (2 x tPeriod) to (8 x tPeriod + tPH_dataStrobe)
in HS400.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 24
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e M M C VCC-PC Only for sest VCC-PC VCC-PC-DEVICE

eMMC-D0

RETE N iK  Roanz RS1E 0 RO402
VCC-PC VoC-PC
—|— eMMC-CMD eMMC-RST
RET 1ok~ moe0z As1a 10k~ FDa0z
e eMMC-DS | |
RSz 1 RO402 :
i !
= i If usa aMMT is not w3.0/w5.1, !
GND | Fhen HC shos mesistes. o H
US1A
EMMC VCC-EMMC
BGAI60P0 50812 00X18 00H1 00 CCEMMG
eMMC-D0  H3 ME
=MMCD1 4 | DATD VECT Ts
SNNCDZ  H5 | DATI YCC2 g
=MMCD3 2 | PAT2 Vecs Mg
EMNCD4 I3 | DAT2 VCC4 rjvies -DE‘.-’ICE o .;;52
=MMCDE 4 | DATS K8 4.TuF
=MMCDE _ J5 | DATS VOCO T cmnz
=MMCD7 _ Jg | DATE VOCQZ My
e e TR VCCO3 aag
MMC-CMD W5 WOCO% [Taas
eMMCCLE W | CMD VeCcos
e/ CLK
=MMCDS RS M7
EMNCEST U5 | RFWDATA STROBE YEE1 Teg \ P& DEVICE
=== =2 REsET V552 FRiE
VSS3
VODI-eMMC K2 [iE]
e YOO vasa
cs3 4::54J_ 4 b 4 I cs5 csa
I 14 BFUSss 3Q % 470F
= W5 CO5803 cmnz
LSS5 S8 g
— ssas oA —
GND GND

=

MMC-CLK RSB WHE-!-UZ eMMC-CLK

E T51 eMMC-CMD |~ TPO 30 elMMC-CMD E E 52 eMMC-CMD [~ TPFD 30 eMMC-CMD E
E TS3 eMMC-CLE TPD 30 MMC-CLE E E T4 eMMC-CLK TPD 30 ehMMC-CLE E
E TSE eMMC-DS TPO 30 eMMC-DS E E T=8 eMMC-DS TPD 30 eMMC-DS E
E TS7 eMMC-D0 Q]TFD 30 ehMC-D0 E E T58 eMMC-D0 QITPCI 30 ehMC-D0 E
= a s |
i | : '
i s

5-1: emmc {H#E

WA © BSEERERHERAE. RE—TF 26



@LWIIWER

MHER: WE

VCCPF VCC-CARDO-33V  VCC-PF

SD :‘ \I :D VCC-CARDO-33V :
T RC2 B
10K 10K
RO402 RO0402
JC1_ SD-SLOT
PMOS-S0T23 1 DAT2
I aw
Y T RCI0, e
cct > Rea ~ cc2 ot Vst
L L VoD
NC/100nF NCHO0K 10uF CLK
ccccc RO402 cos03 710
5 oA -o
SD-PWN BCE AMEHK - 1]DAT 22
R4 = cle ||k gl x| e g ” . 0o
GND Slals]2 o I o o
VGC-PF 1 5 < Sw 2 U M
RC8 2 2 ce3 > >3 >
| coun g o "F_ex0 Yiyxiyewilcc yowivow:
| i VCC-PF g L = SASAE
[ o ROA2 2 87 @ T cosos -] e
SDGO-D1 {§——————————p3| PFO/SDCO-DIATAG-MS1/PF-EINTO ”—ﬂ s sheooo = e e e =
SDC0-D0 S re—5aR o905 51 PF1/SDCU-DOATAG-DIT/PF-EINT1 s -
RG ,_5AR R040Z Bl sDCo-cMD Tc5  Spco-cMD 3
—W/\;ﬁ PF2/SDCO-CLK/UARTO-TRPF-EINTZ == a 88 8158
4| PF3/SDC0-CMDUTAG-DO1/PF-EINT3  GND ¢ soc
SDC0-D3 F3-| PF4/SDCO-D3/UARTO-RX/PF-EINTA 1
SDG0-D2 “A5| PF5/SDCO-D2/TAG-CK1/PF-EINTS =
SDCO-DET PFE/PF-EINTE GND

5-2: SD R{fe

& 5-1: eMMC 2B4FRFRE

TURRF
RS14

RS1

RS5
RS2

CS3, CS4

US3, RS4

CS1, CS2

CS5, CS6

RS13
TS1,TS2,
TS3,TS4,
TS5,TS6,
TS7,TS8

i ik

eMMC RST tHifBME, BHLEEESEELMES *

BN, —f%A NC, A=fEH

&3P CMD 289 EHIEBPE, FhIEHFrIEIRE 7

RG2S R T PEAR A B E D

33R EBfH, BALEEMESY CLK BT v/

eMMC 5.0/5.1 Data Strobe Ty HS400 &

device {#H

eMMC VDDi i FUEEBER S C AMREAR  FHEBAKR/NAIREE eMMC
Y =R i Ok T datasheet H{TEX

eMMC 5.0/5.1 GND H{EA eMMC A2 5.0/5.1,
Ali%E NC

EIRER, AFIEH VCCeMMC BHEIRSUE  FRIZEEAA/\AIRIE eMMC

5028, datasheet H{TEX

FIREBER, BT veeq WERIRESURSRE  FriZBAANAIRIE eMMC
datasheet #H{TEX

BRI E R SMY Y ELIPNES

eMMC FH M = SMY Y ELIPNES

% 5-2: SD Card 23t FEMER%E

TUaR
QC1,CC1,
RC4,RC5,
RC6 #=Hl

2} Rk
VCC-CARD WERIZHRIFEE, HRFME] SD

RBUERN, ZERzFEE SD_PWN 55 ItEER 53 FEER 79 AT ik
VCC-CARDO0-3.3V x#l; #&k+<BY, £

SD-PWN =] VCC-CARDO-3.3V HBiFEHX;
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RC1 BEIEE VCC-CARD HRITH| B ERAYERPE THRITHIEBEREY, OR AIXPBR
RC9 33R B, BHLEEMESX CLK BT "
RC3 fR3F CMD 48y EHIEBPE, BFlEHFrBIZER x
nhEs R F = PRR TN B4 E Th
RC2 REERG S | B _Edi1 x
RC8 dat3 #MIhEE BFIEFE, AR E
Cl164 EIRES, BTiHl VCC-SDC HERSURS x
Y25
RC10,DC1, ESD f#H, RC10 &y DC4 cost down Mi&it T
DC2,DC3,
DC4,DC5,
DC6,DC7,
DC8
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e Physical Layer Specification Ver3.00 Final, 2009.04.16
e SDIO Specification Ver2.00
e Multimedia Cards (MMC - version 4.2)

e JEDEC Standard - JESD84-44, Embedded Multimedia Card (eMMC) Card Product
Standard

e JEDEC Standard - JESD84-B45, Embedded Multimedia Card (eMMC) Electrical
Standard(4.5 Device)

e JEDEC Standard - JESD84-B50, Embedded Multimedia Card (eMMC) Electrical
Standard(5.0)

e JEDEC Standard - JESD84-B51, Embedded Multimedia Card (eMMC) Electrical
Standard(5.1)

¢ Allwinner Technology= SD eMMC Host Controllenr(SMHC) Spec
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