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1. fEisf

IOPS tift, EEFFKENL CPU A E B 4H.

eMMC & — PR NIRINFEAAE IR T . BES T IRARINAAEHI2S, AT LDPC i ECC FINAE, B
J JEDEC bRt eMMC 5.1 #110. eMMC =28 (BFEEET LDPC ) ECC) f8FINAFEH, W ECC. By,

eMMC R VF 2 iR I EARAAE AR AT 2. eMMC BT ER 1) 2 IR S, o aeFHl. PR

Wi BB, PDAL TP T BB EHL. BHE RS DIHRREIER L ARDIFERIVE 2 1 55 1) FF

PEABUH T, RN AR 2] 7 Pud 2 R, KR TS L R s it

2. TRIER

e 6 6 6 6 6 06 6 6 6 & o

xR 1 ITRERMEE

HE s Flash 257 TAFREE ESR Tt
8GB ASTCE-008GSN

16GB ASTCE-016GSN oSLC a5

32GB ASTCE-032GSN

64GB ASTCE-064GSN
8GB ASTCE-O08GSE

16GB ASTCE-016GSE 0SLC 55°C~105°C 153FBGA
32GB ASTCE-032GSE

64GB ASTCE-064GSE

64GB ASTCE-064GTI

128GB ASTCE-128GTI TLC -55°C~95°C

256GB ASTCE-256GTI

72 R

UIE eMMC5.1 Ard;

HF 3.3V/1.8V HLJ;

THF 12 2R 528 (CLK. CMD. HdiEikil . B B2/ RST_n);
FEiik 400MHz R Bl i ;

SCRFRAEE A (SDR) AU #HZE (DDR);
SRS 1460, 4460, 81

FF RPMB;

MR R AR IR 2N X
SCHRFBIUE MR S R4

SCHRF HL Y A P AR TR A

BES U pSLCRAL 651K, TLCHEAL 30001k

BT LR RERT[A] : LOAF (LO%% 5 YRE) / 14F (100% 455 T30




® IHFERE AW (HPD;

®  URFAIASHIRE A AURBEIRE

®  THFA ARSI,

® I RFRAEFRY

3.1 ™ mikae

= 2 Fohnikee

wE RS SHLHUPERE (MB/s) 425 \PERE (MB/s)
8GB ASTCE-008GSN 275 136
16GB ASTCE-016GSN 275 136
32GB ASTCE-032GSN 290 223
64GB ASTCE-064GSN 275 174
8GB ASTCE-008GSE 275 136
16GB ASTCE-016GSE 275 136
32GB ASTCE-032GSE 290 223
64GB ASTCE-064GSE 275 174
64GB ASTCE-064GTI 232 167
128GB ASTCE-128GTI 290 217
256GB ASTCE-256GTI 267 198

3.2 YR

3.2.1 FBGA153 #f3%

® WIR~: 11.5mm x 13.0mm x Imm;
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Type

Ball Function

Clock:

Each cycle directs a 1-bit transfer on the command

and DAT lines.
Command:

A bidirectional channel used for device initialization

and command transfer. Command has

two operating modes:

Open-drain for initialization.

1)

2)

Push-pull for fast command transfer.

Input

Input

Symbol

CLK

CMD

153-Ball Device

M6

M5




Data 1/00:

A3 DATO /o Bidirectional channel used for data transfer.

Data I/01:
DAT1 I/O

A4 / Bidirectional channel used for data transfer.
Data 1/02:

A5 DAT2 /o Bidirectional channel used for data transfer.
Data 1/03:

B2 DAT3 /o Bidirectional channel used for data transfer.
Data 1/04:

B3 DAT4 /o Bidirectional channel used for data transfer.
Data I/0O5:

B4 DATS /o Bidirectional channel used for data transfer.
Data 1/06:

BS DAT6 /o Bidirectional channel used for data transfer.
Data I/O7:

B6 DATY /o Bidirectional channel used for data transfer.

K5 RST_n Input Reset signal pin
VCC:

E6, F5, 110, K9 vce Suppl
, F5, , upply Flash memory I/F and Flash memory power supply.
VeeQ:
C6, M4, N4, P3, PS5 VeeQ Supply Memory controller core and MMC interface I/O
power supply.
Vss:
E7, G5, H10, K8 VSS Supply Flash memory I/F and Flash memory ground
connection.
C4,N2, N5, P4, P6 VssQ Supply | VssQ
_ VDDi :
c2 VDD Connect 1uF capacitor from VDDi to ground.
" DS Data Strobe:

Return clock signal used in HS400 mode




3.3 HIAS4PE
o [{EHLVuH:
VCC = 2.7V~3.6V (typical 3.3V);
VCCQ =1.7V~1.95V(typical 1.8V), 2.7V~3.6V (typical 3.3V);
o fERAE:
TolkZ:: -40~857C;
FEE kg% -55~105°C;
ZET%%: -55~125C;
TAAEAHEIRSE: -55~125°C,
o JLifib

754 ROHS.



4. TREAER

e-MMC
eMMC 5.1 I
H eMMC v5.1
Host E Interface

]

Buffer

]

Flash
Controller
(ECC)

|

ROM

32bit
Processor

=

RAM

POR

LDO

YDT

OsC

e ——————————

” Flash

5. eMMCH R ZiHELE
5.1 eMMCH EH % R GHEE]

eMMC B HLIRHEZE A, ailEfror .

K 3 A D RERE R

10




Host e-MMC Device Controller

Host i1 Memory |

Controller eice e ;__» Array

p Controller B . d

Reset ————— [ | specified by e-MMC Standard
VEEVEER 1 Implied by e-MMC Standard, but out of scope
VSS, VSSQ [ 1 outof Scope

B 4 BB EREHER
5.2 eMMCIf) A % & i At
eMMC = £ 70 A DL T Bdl A FL R 2%
CLK: BRI
DS: 7EHSA00# 3~ HI T+ th F) Hcdfe ki 5
CMD: & —MWAfES . FRAR eMMCERAEE T TIE, JFEM b
DATO~DAT7: HELk @ W f{5 5. Host 3ifl eMMC 7E_EROIRA FREATBAE;
RST_n: fEMFEAA
VCC: A% LA flash 10 fIHLHEL L ;
VCCQ: ML AL R YA
vssQ: HiZk.

11



% 4 eMMC BE1—1

Name Type Description

CLK I Clock

DS O/PP Data Strobe

DATO I/O/PP Data

DAT1 I/O/PP Data

DAT2 I/O/PP Data

DAT3 I/O/PP Data

DAT4 I/O/PP Data

DATS I/O/PP Data

DAT6 I/O/PP Data

DAT7 I/O/PP Data

CMD I/0/PP/OD Command/Response

RST_n I Hardware reset

VCC S Supply voltage for Core

VCCQ S Supply voltage for 1/0

VSS S Supply voltage ground for Core
VSSQ S Supply voltage ground for 1/0
I: input, O: output, PP: push-pull, OD: open-drain, NC: Not connected, S: power supply

® 5 eMC FfEA R

Name Width (bytes) [Description

CID 16 Device Identification number, an individual number for|
Identification.

RCA 2 Relative Device Address, is the device system address,
Dynamically assigned by the host during initialization.

DSR 2 Driver stage Resister, to configure the Device’s output drivers.
Device Specific Data, information about the Device operation

CSD 16 Conditions.

OCR 4 Operation Conditions Resister. Used by a special broadcast
command to identify the voltage type of the Device.
Extended Device Specific Data. Contains information about the

EXT_CSD 512 Device capabilities and selected modes.
Introduced in standard v4.0

6. eMMC5.1 Rt

6.1 Boot

eMMC SCFF JESD84-B51A 5| SR IFR, Sk i =Um 2 A

12



6.2 PREREE

BE# T LB BER/MelE (CMD 5) FERENRIRASMAFHUIRAS 2 M 4. ERENICIRES T, AP & I DR
o TEIRET, WAFBR&T a4 RESET (Z#Jy 0x00 000000 EY OXFOFOF-0f0 B H/W RESET f¥j CMDO) #
SLEEP/AWEAK (CMD5) fifith o PAF It = RIS T HAbar & Vee HUIEFT REAEMEMRNZS T 5¢ k], DSt —
BAE RGEIFE

AREZER, 1§57 JESD84-B5IA.

6.3 HEHEN

o HahiEA

FEHUJEAEIR . U EIZ %08 0xFO (1] CMDO B (B 5 SIS )5, &K T 51 S,

® I IHHIRRA

SIFRIERA TSRS, B EHAI/ER A ST 5 S EAER, B A T 3 R . Beaofe sl T i
X, BELFF| SET_RCAco ir4d (CMD3).

o st

EHURIBEA IR LR Wi fE Wi, B BdR sy . E— v B ok B R & B L
o B R 551 3K

o Hift ik

—HABLT RCA, WA RHE NSRRI, RS BRI, EVURIE B L4,

o [EzEhki

AR AR R VE R By AR AL, Bl N AEA B, WA IE W EME  GO_inactive_STATE i
(cMD15) FEANARENE. BEAK (I 5 BN T RS .

13



K6 BN

Device State Operation mode Bus mode

Inactive State Inactive mode

Pre-Idle State

Boot mode
Pre-Boot State

Open-drain
Idle State

Identification State Device identification mode

Stand-by State

Sleep State

Transfer State

Bus-Test State

Sending-data State Data transfer mode

Push-pull
Receive-data State

Programming State

Disconnect State

Boot State Boot mode

Wait-IRQ State Interrupt mode Open-drain

6.4 AIEFA

i eMMC 5.1 BIVEE SR, eMMC 3CRF 512 A SEE N

FIHES R — PR BRI S ANBER,  H B i 5 i 1 (HBUE B AURFEA R, BEE)'5 N — 2 ik
BRI . KRN TR RS NG, H bRk 78 (e SR A 2G5 R g U . ST RSN
I, B A b SR ORI H, B K DR R

6.5 ZEEER

% T AR G 24k, eMMC % FFal e 2 A R fr 4

R A SHABER A AR Z MET, TR IEHERBENEN T — & BT
S

14



HREZFEE, 2% JESD84-B51A.

LA R AT BEOR VLR AR BR AL PAT L Al BRIRAE, RIS Rt R bR ROV ZLEBR AT H
TRERIRA T E SO A P15 7 o2 T - IR B FRATHERR -

XAF AT T e SN R ER, B — BEARRRR, s RS R & s R A .
6.6 Trim

Trim WAL Erase fir&3ML, (B4 Erase #RAERIH T 5 A, MiAZERRAL.

AREZ(ER, HZ% JESD84-B51A.
6.7 SrXEH

ML AR XA — > F At s R Bl sk, N 51 ST RE S| & K X, L — A
T D S HIRIEM R K RPMB 7 [X . WAFECE WM EE (FEAEM 2 XERAEZ /T F P #dlEX . RPMB [X
Iy XAG 7 X X

Boot Area Partion1 User Data Area
0x00000000 0x00000000
[N
Boot Area Partion1 \\
0x00000000 «--- -}—: Size as multiple of
,/ 128KB
RPMD Partition S/
w Card size - 1

6.8 FILSEHK T (HPD)

VFZRIE R G FHE R TURE B P SRIMERE . AR BN RR B AR e i I AR A R U, s SRty
POER, HEIGAMmLEM, ERIAHLT, ZATRER2E 350 250,

JESD84-B51A H15E XA RS i (HPD JE I AEARAL SE SR AT S br 5 I BT SRR e A R SE IR
PEIUEIRERAE o X AL AT R S LR IR SR GE R D 3 5 0.

HRELEE, 155% JESD84-B51A.

6.9 EEHE

WS T EAE NPT S FhgEdr 4, Blnficse . BEBRANRSE . O 1 kD I TR DG A SR A SR IR A 4B IR, St
TEBL AN NS I AT A 451

SRIGHGERE A AR, AT G #E (IR S &) MG G#AE GRATEENUARME AR %I AT DAT I #

15



1B,
FHRELZEL, 15575 JESD84-B51A.

6.10 H/W E A7

FHURT LA RS ok B e 4, 2RV T B AT SO0 5 B U BRORTS,  0F 1 L 5 (R R B A7 4
fEHI.
6.11 &7

SEAFRE eMMC B4 I A2k 23 ] ZEURSIL T, Rl A7 SEAZR /> 5 NI 7 RO ], WL
VEEAE VAT . SGATE AT T — SR AR, BIINTE AL T LDPC A5 SV 17 b S il 48 FR AT A7 1
SR/ AR L WG RSP o, EEL R SRR Y ARG W

HARELZEE, ES% JESD84-B51A.

6.12 FIHAREH

REAAAEHMINAEZ AT RE 2 SEUR L. SIS A B8 HOIEAE B TR 0E T — Mg b L I L
REAE, ERKBEAA.

BAESNEREMNHIET . AAERES 7 XAT WP ALIRRLRE o @I 7R P DX bk 2 8] RS wp 2
KRR . —ADORA WP AL — KA B RS A, AR BRI Wp 21t
B2 iR El—A WP iR SR AT WP ZHMHLELAR RS, WRESIRFIHN R, KA (A D30) 15
TRASEA (] cmMD31) I, SAH AR 75 32 R AL AR A S FR Y

HREZ(EE, 1§S% JESD84-B51A.

7 BAH
7.1 OCR &g

32 PrEEEAM % A7 es (Operation Conditions Register , OCR) fFffi1kx 41 VDDHL & A1)
A E R AN, ZEFFSEAFRESE B MR &ESNIIE A5, WIRESA S8

WHE. T SCFROCR,
F T OCR ZfigmthaR

OCR bit Description Value Remark
[6:0] Reserved 000 0000b

(7] 1.70~ 1.95V 1b

[14:8] 2.0~ 2.6V 000 0000b

[23:15] 2.7~ 3.6V 111111111b

[28:24] Reserved 0 0000b

16




[30:29] Access mode ‘lob
[31] card power up status bit (busy)1

e B1Y R & MR e am R, WA E .
7.2CID #f7gd

CID Register s W& IRAIZFE4s, Er— 1128 AL TEHarfras. BERATONE (M0 R #& IR
AER. B—ANWNEBI/0 Wk, HRLZA —MME—FS. eMMC & BATHE—RIIR5IES (CID) .

TRINH T eMMC 7= B IR B B A7 AR S5 E Lo »
# 8 CID FALsHIRER

Name Field Width CID-Slice CID Value Remark
Manufacture ID MID ] [127:120] FFh

Reserved 6 [119:114]

Card / BGA CBX 2 [113:112] 01 BGA
OEM/Application ID OID 8 [111:104] FFh Not fixed
Product name PNM 48 [103:56] FFFFFFh

Product revision PRV <] [55:48] FFh Not fixed
Product serial number |PSN 32 [47:16] Randomby Production Not fixed
Manufacturing date MDT ] [15:8] month, year Not fixed
CRC7 checksum CRC 7 [7:1] 00h Not fixed
Not used, always ‘1’ - 1 [0:0] 1h

7.3CSD FA7e%
CSD (Card-Specific Data)ZF {7 &S (LU i ] eMMC WG R . 23 ARaE L T Bt 0. AR,
B KBV RIS 1R] . B fEHmE L. DSR W Fas e B HAEE R . aAas T gmiEit s (Bl w B E dricH)
H, IR0 ATl CMD27 . RME Ak H SRR T
R: Read only
W: One time programmable and not readable.
R/W: One time programmable and readable.
W/E: Multiple writable with value kept after power failure, H/W reset assertion and any CMDO reset and not
readable.
R/W/E: Multiple writable with value kept after power failure, H/W reset assertion and any CMDO reset and
readable.
R/W/C_P: Writable after value cleared by power failure and HW/ rest assertion (the value not cleared by CMDO reset)

and readable.

17



R/W/E_P: Multiple writable with value reset after power failure, H/W reset assertion and any CMDO reset and

readable.

W/E/_P: Multiple writable with value reset after power failure, H/W reset assertion and any CMDO reset and not

readable.;
* 9 CSD #fraviREE
Name Field Width |[Cell t ype|CSD Slice |CSD Remark
Value
CSD structure CSD_STRUCTURE 2 R [127:126] [3h
System Specification version SPEC_VERS 4 R [125:122] |4h
Reserved - 2 R [121:120]
Data read access-time 1 TAAC 8 R [119:112] |2Fh 20ms
Data read access-time 2in CLK cycleNSAC ] R [111:104] (1h
(NSAC*100)
Max. bus clock frequency TRAN_SPEED 8 R [103:96] |2Ah 20MHz
Class O,
Device command classes CCC 12 R [95:84] 5F5h 2,4,5,6,7,
8,10
Max. read data block length READ_BL_LEN 4 R [83:80] 9h 512B
Partial blocks for read allowe d |[READ_BL PARTIAL 1 [79:79] Oh Not support
\Write block misalignment WIRTE_BLK_MISALIGN |1 R [78:78] Oh Not support
Read block misalignment READ_BLK_MISALIGN 1 R [77:77] Oh Not support
DSR implemented DSR_IMP 1 R [76:76] Oh Not support
Reserved 2 R [75:74]
Device size C_SIZE 12 R [73:62] FFFh
Max read current @VDD min VDD_R_CURR_MIN 3 R [61:59] 6h
Max read current @VDD max VDD_R_CURR_MAX 3 R [58:56] 6h
Max write current @VDD min VDD_W_CURR_MIN 3 R [53:53] 6h
Max write current @VDD max VDD_W_CURR_MAX 3 R [52:50] 6h
Device size multiplier C_SIZE_MULT 3 R [49:47] 7h
Erase group size ERASE_GRP_SIZE 5 R [46:42] 1Fh
Erase group size multiplier ERASE_GRP_MULT 5 R [41:37] 1Fh
\Write protect group size WP_GRP_SIZE 5 R [36:32] 1h
\Write protect group enable \WP_GRP_ENABLE 1 R [31:31] 1h
Manufacturer default ECC DEFAULT_ECC 2 R [30:29] Oh
\Write speed factor R2W_FACTOR 3 R [28:26] 1h
Max. write data block length WRITE_BL_LEN 4 R [25:22] 9h 512B
Partial blocks for write allowed [WRITE_BL_PARTIAL 1 R [21:21] Oh Not support

18




Reserved 4 R [20:17]

Content protection application CONTENT_PROT_APP 1 R [16:16] Oh Not support
File format group FILE_FORMAT_GRP 1 R/W [15:15] Oh

Copy flag (OTP) COPY 1 R/W [14:14] Oh

Permanent write protection PERM_WRITE_PROTECT |1 R/W [13:13] Oh

Temporary write protection TMP_WRITE_PROTECT |1 R/W/E [[12:12] Oh

File format FILE_FORMAT 2 R/W [11:10] Oh

ECC code ECC 2 R/W/E |[9:8] Oh None

CRC CRC 7 R/W/E |[7:1] Dh

Not used, always’1’ 1 - [0:0] 1h

PANER >4 CSD S BONRH R B R . An SR IR E S, W BT 5 A5 HR A AR 9 A LT AR B —
B A
7.4 ¥R CSD & 78

¥ e cSD  (Extended CSD) #HAF4HE X T eMMC JEIEAIEER, KEN 512 745, My 320 45
RIFMETE, EEXT eMMC FE, THARERBS. KAK 192 MFITREATE, EEXT eMMC IEFE
ERMBCE . VLA LOE SWITCH fr &2 X Lo & .
R: Read only
W: One time programmable and not readable.
R/W: One time programmable and readable.
W/E: Multiple writable with value kept after power failure, H/W reset assertion and any CMDO reset and not readable.
R/WY/E: Multiple writable with value kept after power failure, H/W reset assertion and any CMDO reset and readable.
R/W/C_P: Writable after value cleared by power failure and HW/ rest assertion (the value not cleared by CMDO reset)
and
readable.
R/W/E_P: Multiple writable with value reset after power failure, H/W reset assertion and any CMDO reset and
readable.
W/E/_P: Multiple writable with value reset after power failure, H/W reset assertion and any CMDO reset and not

readable.

% 10 §JE CSD ZHAFRIRAHE

Name Field Cell |CSD Slice [EXT_CSD Remark
type Value

19



Properties Segment

Reservedl RESERVED TBD [511:506]
Extended Security|EXT_SECURITY_ER R |R [505] Oh Only for eMMCA4.5 by JESD84-
Command Error BS1A
Supported Command Sets [S_CMD_SET R [504] 1h Allocated by MMCA
Bit[1]=1: HPI mechanism
implementation base on CMD12
Bit[1]=0: HPI mechanism
implementation base on CMD13
HPI features HPI_FEATURES R [503] 3h
Bit[0]=1: HPI mechanism support
Bit[0]=0: HPI mechanism not
support (default)
Background operations BKOPS_SUPPORT R [502] 1h Background operation are
support supported
Max packed read MAX_PACKED_READS R [501] 3Fh
commands
Max packed write MAX_PACKED_WRITE R [500] 3Fh
commands S
Data Tag Support DATA_TAG_SUPPORT R [499] 1h System data tag supported
Tag Unit Size TAG_UNIT_SIZE R [498] 1h 1024Bytes
Tag Resources Size TAG_RES_SIZE R [497] Oh
Context Management|CONTEXT_CAPABILITI R [496] 5h
Capabilities ES
Large Unit Size LARGE_UNIT SIZE_M R [495] Oh
1
Extended partition EXT_SUPPORT R [494] 3h
Attribute Support
Supported modes SUPPORTED_MOD ES |R [493] 1h
FFU features FFU_FEATURES R [492] 1h
Operation codes timeout |OPERATION_CODE_TI|R [491] 17h
MEOUT
FFU Argument FFU_ARG R [490:487] |0Oh
Barrier support BARRIER_SUPPORT (R [486] Oh
Reservedl TBD [485:309]
CMD Queuing Support CMDQ_SUPPORT R [308] Oh
CMD Queuing Depth CMDQ_DEPTH R [307] Oh
Reservedl TBD [306]
Number of FW sectors |[NUMBER_OF_FW_SE
correctly programmed  [CTORS_CORRECTLY_P|g [305:302] |Oh
ROGRAMM ED
Vendor proprietary VENDOR PROPRIETA R [301:270] |0Oh

health report

RY_HEALTH_RE PORT

20




Device life time DEVICE_LIFE_TIME_ESR [269] 1h
estimation type B T _TYP_B
Device life time DEVICE_LIFE_TIME_ESR [268] 1h
estimation type A T TYP_A
Pre EOL information PRE_EOL_INFO R [267] 1h
Optimal read size OPTIMAL_READ_SIZE R [266] 8h
Optimal write size OPTIMAL_WRITE_SIZER [265] 8h
Optimal trim unit size OPTIMAL_TRIM_UNIT[R [264] 8h
| SIZE
Device version DEVICE_VERSION R [263:262] [Oh
Firmware version FIRMWARE_VERSI ON|R [261:254]  |---
Power class for 200MH z[PWR_CL _DDR 200 3 |R [253] Oh
DDR at VCC= 3.6V 60
Cache size CACHE_SIZE R [252:249] 100h
Generic CMD6 timeout  |GENERIC_CMD5_TIM R [248] 32h Not defined
E
Power off notification POWER_OFF_LONG_TR [247] 3Ch Not defined
(long)timeout IME
Background operations BKOPS_STATUS R [246] Oh Outstanding : No operation
status required
Number of correctly CORRECTLY_PRG_SEC|R [245:242] |0Oh
programmed sectors TORS_NUM
1st initialization time after|INI_TIMEOUT_AP R [241] 1Eh Initial time out 3s
partitioning
Cache Flushing Policy CACHE_FLUSH_POLIC R [240] Oh
Y
Power class for 52MHz,PWR_CL DDR 52 36 |R [239] Oh
DDR at VCC = 3.6V 0
Power class for 52MHz,PWR_CL_DDR 52 19 R [238] Oh
DDR at VCC = 1.95V 5
Power class for 200MHz at
vCCQ = 1.95V, VC dJPWR_CL_200_195 R [237] Oh
= 3.6V
Power class for 200MHz at
VCCQ=1.3V, vCC PWR_CL_200_130 R [236] Oh
= 3.6V
Minimum WriteMIN_PERF_DDR_W_8
Performance for 8bit 52 R [235] Oh
At 52MHz in DDR mode
Minimum Read Performa|MIN_PERF_DDR_R_8 |
nce for 8bit 52 R [234] Oh
At 52MHz in DDR mode
Reservedl RESERVED TBD [233]
TRIM Multiplier TRIM_MULT R [232] 2h TRIM Timeout =300ms*2=600ms
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Support the sanitize operation

Support the secure and

Secure Feature support  |[SEC_FEATURE_SUPPO R [231] 55h insecure trim operation
RT

Support the auto erase on
retired defective portion of array
Secure purge operations are
supported

Secure Erase Multiplier  |[SEC_ERASE_MULT R [230] 1Bh Secure Erase Timeout=
5.1 sec

Secure TRIM Multiplier  [SEC_TRIM_MULT R [229] 11h Secure trim Timeout= 8.1 sec
Bit[2]=1: Device supports

high speed timin g

during boot Bit[1]=1: Device

Boot information BOOT_INFO R [228] 7h supports dual data rate d uring
boot
Bit[0]=1: Device supports
alternate boot m ethod
Bit[0,1,2]=0: Not supports
each
feature Bit[7:3=Reserved

Reservedl RESERVED TBD [227]

Boot partition size BOOT_SIZE_MULT R [226] 20h

Access size ACC_SIZE R [225] 6h

High-capacity erase unitHC_ERASE_GRP_SIZER [224] 1h

size

High-capacity erase ERASE_TIMEOUT_MU R [223] 1h High Capacity erase timeout:

timeout LT 300ms

Reliable write sector count|REL_WR_SEC_C R [222] 1h 1sector

High-capacity write protecfHC_WP_GRP_SIZE R [221] 20h

group size

Sleep current (VCC) S C_VvCC [220] 7h Sleep Current :128uA

Sleep current(VCCQ) S C_VCCQ R [219] 7h Sleep Current :128uA

Production state PRODUCTION_STA

awareness timeout TE_AWARENESS T R [218] 17h

IMEOUT

Sleep/awake timeout S _A_TIMEOUT R [217] 17h Sleep/Awake Timeout : 85ms

Sleep Notification SLEEP_NOTIFICATION |R [216] 11h

Timeout _TIME

Sector Count SEC_COUNT R [215:212] --- 64GB : 747C000h

Secure Write Protect SECURE_WP_INFO [TBD [211] Oh

Information
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Minimum Write

Performance for 8bit At{MIN_PERF_ W 8 52 R [210] Oh

52MHz

Minimum Read

Performance for 8bit At{MIN_PERF_ R 8 52 R [209] Oh

52MHz

Minimum Write MIN_PERF_W_8 26 _

Performance for 8bit atf*_>2 R [208] Oh

26MHz, for 4bit at 52MHz

Minimum Write MIN_PERF_R_8_26_4

Performance for 8bit at-22 R [207] Oh

26MHz, for 4bit at 52MHz

Minimum Write

Performance for 4bit atMIN_PERF W 4 26 |R [206] Oh

26MHz

Minimum Write

Performance for 4bit atMIN_PERF_R 26 R [205] Oh

26MHz

Reservedl RESERVED R [204]

Power class for 26MHz atPWR_CL_26_360 R [203] Oh MAX RMS Current = 100mA,

3.6V 1R MAX Peak Current = 200mA

Power class for 52MHz atPWR_CL_52_360 R [202] Oh MAX RMS Current = 100mA,

3.6V 1R MAX Peak Current = 200mA

Power class for 26MHz atPWR_CL_26_195 R [201] Oh MAX RMS Current = 65mA,

1.95V 1R MAX Peak Current = 130mA

Power class for 52MHz atPWR_CL_52_195 R [200] Oh MAX RMS Current = 65mA,

1.95V 1R MAX Peak Current = 130mA

Partition switching timing [PARTITION_SWITCH_ |R [199] 5h Partition switch time : 10ms

TIME

Out-of-interrupt busy OUT_OF_INTERRU R [198] 19h HPI time out : 20ms

timing PT_TIME

I/O Driver Strength DRIVER_STRENGTH R [197] Fh Support driver strength
TypeO,1,2,3
1. HS400 @1.8V
High-speed Data Rate
52@1.8V/3.3V

Device type DEVICE_TYPE R [196] 57h
High-speed Data Rate
52@rated device voltage(s)
High-speed Data Rate
26@rated device voltage(s)

Reservedl RESERVED TBD [195]
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CSD structure CSD_STRUCTURE R [194] 2h CSD version No.1.2
Reservedl RESERVED TBD [193]
Extend CSD revision EXT_CSD_REV R [192] 8h Revision 1.8(for MMC v5.1)
Modes Segment
Command set CMD_SET R/W/E_P |[191] Oh
Reservedl RESERVED TBD [190]
Command set revision CMD_SET_REV R [189] Oh V4.0
Reservedl RESERVED TBD [188]
Power class POWER_CLASS R/W/E_P |[187] Oh See EXT_CSD in spec.
Reservedl RESERVED TBD [186]
High-speed interface R/W/ It depends on Host I/F speed.
timing HS_TIMING EP [185] Oh Defaultis 0, Butitcan be 1 by
host

Strobe Support STROBE_SUPPORT R [184] 1h
Bus width mode BUS_WIDTH W /E P |[183] Oh
Reservedl RESERVED [182]
Erase memory content ERASED_MEM_CO NT[R [181] Oh 0 after erase
Reservedl RESERVED TBD [180]

R/W/ E
Partition configuration PARTITION_CONFIG |&R/ [179] Oh

W/E_P

R/W/ E
Boot config protection BOOT_CONFIG_PROT |& R/ [178] Oh

W/C_P
Boot bus Conditions BOOT_BUS_CONDITIOR/W/E  |[177] Oh

NS

Reservedl RESERVED TBD [176]
High-density erase grouplERASE_GROUP_DEF |R [175] Oh
definition
Boot write protection TBD [174] Oh
status registers
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Bit[6]=0 : Master is permitted to
set B_P WR_WP_EN (bit0)
Bit[4]=0 : Master is permitted to
Boot area write protection BOOT_WP R/W/ E set B_PE RM_WP_EN (bit2)
register & R/ [173] Oh
\W/C_P Bit[2]=0 : Boot Region is not
permanently write protected
Bit[0]=0: Boot Region is not
power-on write protected
Reservedl RESERVED TBD [172]
User area write R/W, &R
_ . W/C_P & h
protection register RW/E_P (171] 0
USER_WP -
Reservedl RESERVED TBD [170]
FW configuration FW_CONFIG R/W [169] Oh FW updates enabled
RPMB Size RPMB_SIZE_ MULT R [168] 20h RPMB size 512KB
Write reliability setting |WR_REL_SET R/W [167] Oh
register
Enhanced definition of reliable
Werite reliability parameter write
register WR_REL_PARAM R [166] 14h
All the WR_DATA_REL parameter
in the WR_REL_SEL register areg
R/W
Start Sanitize operation  [SANITIZE_START W/E_P |[165] Oh
Manually start background[BKOPS_EN \W/E [164] Oh
operations P
Enable background BKOPS_EN R/W [163] Oh
operations handshake
H/W reset function RST_n_FUNCTION R/W [162] Oh
HPI management HPI_MGMT R/W/E_P |[161] Oh
Can have extended partitions
attribute
PARTITIONING_SU Can have enhanced
Partitioning Support PPORT R [160] 7h technological features
Device supports partitioning
features
Max Enhanced Area Size [MAX_ENH_SIZE M R [159:157] 32GB: 254h
ULT 64GB : 4C9h
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Bit[7:5]: Reserved
Bit[4]=1: Set Enhanced attribute
in General Purpose partition 4
Bit[3]=1: Set Enhanced attribute
Partitions attribute PARTITIONS ATTR  [R/W [156] Oh in General Purpose partition 3
UBUTE
Bit[2]=1: Set Enhanced attribute
in General Purpose partition 2
Bit[1]=1: Set Enhanced attribute
in General Purpose partition 1
PARTITON_SETTIN G_|
Partitioning Setting COMPLETED R/W [155] Oh
General Purpose Partition |GP_SIZE_ MULT R/W [154:143] |Oh
Size
Enhanced User Data Area [ENH_SIZE_MULT R/W [142:140] |Oh
Size
Enhanced User Data Start ENH_START _ADDR |R/W [139:136] [|0Oh
Address
Reserved1 RESERVED TBD [135]
Bad Block Management/SEC_BAD_BLK_MGM [R/W [134] Oh
mode NT
Production state PRODUCTION_STAT_ [R/W/E [[133] Oh
awareness AWARENESS
Package Case Temperature[TCASE_SUPPORT W/E_P |[132] Oh
is Controlled
Periodic Wake-up PERIODIC_WAKEU P [R/W/E |[131] Oh
Program CID/CSD in DDR[PROGRAM CID_CS R [130] 1h
mode Support D_DDR_SUPPORT
Reservedl RESERVED TBD [129:128]
Vendor Specific Fields VENDOR_SPECIFIC_FI [127:64] Oh
ELD
Native sector size NATIVE_SECTOR_SIZE R [63] Oh
Sector size emulation USE_NATIVE_SECT OR|R/W [62] Oh
Sector size DATA_SECTOR SIZE R [61] Oh
1tinitialization after
Disabling sector size |N|_T|MEOUT_EMU R [60] Oh
emulation
Class 6 commands control [CLASS 6_CTRL R/W/E_P |[59] Oh
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Number of addressed DYNCAP_NEEDED R [58] Oh
group to be Released
Exception event control  |[EXCEPTION_EVENTS_ [R/W/ [57:56] Oh
CTRL EP
Exception event status EXCEPTION_EVEN R [55:54] Oh
TS_STATUS
Extended Partitions EXT_PARTITIONS_ATT|R/W [53:52] Oh
Attribute RIBUTE
Context configuration CONTEXT_CONF R/W/E_P |[51:37] Oh
Packed command status [PACKED_COMMAND_|R [36] Oh
STATUS
Packed command failurePACKED_FAILURE_IN |R [35] Oh
index DEX
POWER_OFF_NOTIFIC|R/W/ Power off notification is nof]
Power Off Notification ATION EP [34] Oh supported by host, device should
not assume any notification
Control to turn the Cache|CACHE_CTRL R/W/E_P |[33] Oh
ON/OFF
Flushing of the cache FLUSH_CACHE W/E_P |[32] Oh
Control to turn the BarrierBARRIER_CTRL R/W [31] Oh
ON/OFF
Mode config MODE_CONFIG R/WY/E_P |[30] Oh
Mode operation codes MODE_OPERATION_CW/E_P |[29] Oh
ODES
Reservedl TBD [28:27]
FFU status FFU_STATUS R [26] Oh
Pre loading data size PRE_LOADING_DATA |R/W/E_P ([25:22] Oh
| SIZE
Max pre loading data size [MAX_PRE_LOADING_ R [21:18] 64GB : 2648000h
DATA_SIZE
Product state awarenessPRODUCT_STATE_AW/|R/W/E & |[17] 3h
ARENESS_ENA R
enablement BLEMENT
Secure Removal Type SECURE_REMOVAL_T |R/W/E & |[16] Sh
YPE R
Command Queue Mode [CMDQ_MODE_EN R/W/E_P |[15] Oh
Enable
Reservedl TBD [14:0]

NOTE1. Reserved bits should read as “0” NOTE2. Obsolete values should be don’t care
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