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. Information of Wear Leveling is deleted in Chapter 5.1.4

. Information of 'End of Life Management' is deleted in Chapter 5.1.7
. Information of Smart Report is deleted in Chapter 5.2

Performance is updated with measured value in Table 28

. Extended CSD Register value is changed in Chapter 6.4

- AUTO_BKOPS is changed to "Don't care"

. Time Parameter is changed in Chapter 7.1

- Write Timeout is changed in Table 34

. Power Measurement conditions are changed in Chapter 8.0

. 4,8,16GB products are added
. CSD Register value is changed in Chapter 6.3

- R2W_FACTOR is changed to 0x03

. Time Parameter is changed in Chapter 7.1

- Write Timeout is changed to 350ms

. Standby Power Consumption of NAND is changed in Table 44
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Jul. 9, 2012 Final S.M.Lee
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;lTatJIe 28] Performance

Density Sequential Read (MB/s) Sequential Write (MB/s})
3268

............................ BB B
G4 GB

* Test/ Estimation Condttion : Bus width x8, 52MHz DDR, 4MB data transfer, wio file system overhead

ElTahIe 28] Performance

Density Sequential Read (MB/s) Sequential Write (MB/s)
3268

TN SN S (R ————
f4GB

’ Test Condition - Bus width x8, 50MHz DOR, 512KB data transfer, wio file system overhead, measured on Samsung's internal board

ITable 24] Time Parameter

ITable 24] Time Parameter

d of .Howeierin sleep mode NAND power canbe tumed o f. IfNAND poweris slive |

Timing F'{ararnte-r Max. Value | Unit Timing Paramter Max. Value | Unit
Mormal 1 s Mormal 1! 1 s
nitiel iz eticn Tieve (SIMITL. nitigliz etion Time {{IMIT..
After partiicn setting = 2 s After partiion setting =/ 3 5
Read Timecut : 100 ms Resd Timeout : 100 ms
Write Timeout 350(TBO) ms Write Timeout Toa ms
Erase Timeout : 15 ms Erase Timeout : 15 ms
Force Erase Timeout 3 min Force Erase Timeout 3 min
Secure Eras e Timeout ] 5 Secure Erase Timeout ] E
Secure Trim step1 Timeout 5 ] Secure Trim step1 Timeout 5 5
Secure Trim step2 TiITIEE}Lé‘t 3 5 Secure Trim step2 Timeout 3 5
Trim Timeout ° : &oo ms Trim Timeout ~ : 600 ms
Partition Switching Tin'lE:Mélt [after Init) 100 us Partition Switching Timecut (after Init) 100 us
Power OFf Notification Timeout 00 ms Power Off Notification Timzout 600 ms
Discard Timeout : 15 ms O Ecard Timeout : 15 ms
[Table 33] Extended CSD Register [Table 33] Extended CSD Register .
i : Size | Cell | CSDValue
e MamE | Figt ) SiZE | CEll | o i CSD Yalue e NEIB. oo | o Figld o 28| BT L oeD glice. :
(Bytes) | Type 32CB | 64GB (Bytes) | Type 32GB | 64GB
Vendor Config ; Vendor Config
AUTO_BKOPS 1 RIWIE 67 Don’t Care
(Auto Background Operation) AUTO_BKOPS i RwE 71 Oxgﬂo (Auto Background Operation) - [67] :
8.2 Standby Power Consumption in auto power saving mode and standby state 8.2 Standby Power Consumptionin auto power saving mode and standby state
[Table 43] Standby Power Consumpticn in auto power saving mode and standoy state [Table 43] Standby Power Consumption in aute power s aving mode and standby state
Doncity NAND Ty S LD — Dongye e NAND Typa. oo CTRY e T
25°C(Typ) 85%C 25%C(Typ) 85¢C 25 (Typ) 85°C 25%C(Typ) 85°C
32GB B84GE TLC x4 80 200 32GB 84Gb TLC x 4 &0 200
1 282 108 262 -
84GB B4GETLC x & 120 400 B84GB 84Gb TLC x 8 120 400
HOTE: NOTE:
P condifions: By 2MHz , No CLK Power Measurement condiions: Bus configural CLK
*Typical velue & measured at Voo=2.3V, Not 100% tested *Typical value & measured at Veo=3.2V, TA=25°C. Not 100% tested.
8.3 Sleep Power Consumptionin Sleep State 8.3 Sleep Power Consumptionin Sleep State
[Table 44] Sleep Power Gonsumption in Sleep State [Table 44] Slesp Power Consumption in Slesp State
CTRL CTRL
Doty AHD Typ e — PN aanD Tgpan TR L HAND. oo R
25C(Typ) 85°C 25C(Typ) 85°C
32GB B84Gb TLC x4 32GB 84Gb TLC x 4
1 250 a e —roro— 7 L 100 ZED e BT o
84GB B4GETLC x & 64GB B84Gb TLC x 8
HOTE:

fon =28, No CLK
an not be med off Howenkrin sieep mode MAND power canbe tumed o IFMAND poweris alive ,
tysEE

ND p
stof e St

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.
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{raie 1] Proguet List

[Tanle 1) Product List [Copaciien| eMMC PartiD | MAND Fiash Type |User Density (%] Pawer System Pachage size | P Confguration |
Capacities |  e-MMC PartiD | NAND Flash Type | User Density (%} Power System Package size Pin Configuration AGE | KLM4GTYE4C-B001 11 6mmx 13mmax 1,.0mm TEIFBGA
32GB  |KLMBGAWE4A-A001| G4GBTLC XA - Interface power: VOO | 1Zmmx 16mmx 1.0mm " tntoriocg powes - VDD
CLTOV < 195¢ o : . pca BIGETLCx 1 {1.70% ~ 1,95V or
a1.0% P — 1668 WEAADDT| BGHTLCE2 a10% 2V S8V 2mm s 18mma 1 0mm I
6460 |KLMCGOWE4A-A001 | 64GBTLC RS wemory powe: 12mmx 16mmx 1.2mm VT [ T T T BT T Y e v0OF 180FBG
@an-3 64GE |KLMCGBWE4A-ADD1| E4GOTLC B S 12mm x 16mm x 1.2mm
[Table 32] CSD Register {Table 33] CSD Register
CSD Value . Ccell . :  CcsDvatwe
Name Field wigth | S8l | cep-stice ; Mame. Fiold. . W | CED slice.
Type 32GB| 64GB Typé 4GB |8GE | 166B[32GB [ 6468
Write speed factor | R2W_FACTOR | 3 R [28:26] 0xD2 \Write spesd factor | RZW_FACTOR| 3 | R | [28:26] Cop o :
. {Tanle 35] Time Parameter
{Tatie 34] Time Parameter Timing Paramter Max. Vane Unit
Timing Paramoer Max. Value unit 1 "
- Mearnal ™
Initializ alion Tima JUHET). ] Rormat 1 s Iniialization Time (HNIT) (300ms for 468)
| After partition setting 2 3 & ARter parttion setting */ 3 3
Tesd Timeout 00 e Read Timeout 100 ma
Wite TImeou 700 " Viiite Tirmeou 1 380 s
Erase Timeout 1% ms Erase Timeout 1% ms
Force Erase Timeout | 3 min Force Erase Timecut 3 min
— A - Securs Erase Timeout : ] s
¢ Trim step1 Timeout 1 5 s Sacurs Trim step1 Timeo 5 5
Secure Tim #epZ Timeout 3 m Secure Trim step? Timeout 3 5
Trim Timaout % 600 ms Trim Timeout ¥ 500 ms
Paniion Swichivg Timeout (aler i) 00 m Parliion SwEching Time out (afler Init} 100 u
Fower O Notiication Timeout 500 ms Powes Of Notiieation Timsout & 00 ms
Discart Timwout 1 15 ms Discard Trmeot ; 1 ms
NOTE:
1) Normal Inftalzadon Tme wihout patition sethe.
) Intaizanse Tene aber partiton seting, e, L TIMEQUT_2P in 6.4 EXT_CSD mpater , reter b3 INI_TIME GUT _&F in 6.4 EXT_CS0 negiater
3) MEKB Size and Addmm are aligned, M ax Timeoul value & 300ms W ax Timeout vaiue & 300ms
A) Power O TNGUIGATEN @ nol impiem ended B 4 0G0 products
E : H {Takile 44] Standty Power Consumpd o pawer 5 e and standsy dal
[Table 43] Standby Power Consumption in auto power saving mode and standby state N T T o R e pe e e m':'; : —
- ~ MAMD Type. i LM
] CTRL NAND: ] 25T (Typ) (23 25 (Typ) =3
.. Density.. - : LUInit. . 4GB 326BTLC X1 o .
25°C(Typ) 85°C 25°C(Typ) 85°C E FTTAEE]
c 50 b TLCx 2 100 250 0 Y
4GB 32Gb TLC x 1 100 250 50 85 UA — - b
[Table 42] Standby Power Consumption in sute powsr s sving mods and standby state BAGLTLC = B 120
CTRL NAND
........ Docy nanD Tyza o
25°C(Typ) 85%C 25%C(Typ) 85¢C
8GB €4Gb TLC x1 50 a5
A 282 Ry
18GB 64Gb TLC x 2 55 (TBD| 135(TBD|
TTatle 43| Standby Power Consumelion i sulo power saving mode and standby state
CTAL WAND
Lo Demeiy. .l MANDType . ... - B TP T
i 25 (Typ) 3 25°C (Typ) 85
3268 BAGOTLC X 4 50 200
100 250 8
546D BAGHTLC £ 0 120 00

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.

SAMSUNG ELECTRONICS

_4-




SAMSUNG CONFIDENTIAL

Rev. 1.1
KLMxGXXE4x-x001 e-MMC
Table Of Contents
T.0 PRODUCT LIST ..ttt ettt ettt ettt b e et e bt a e bt e e et e bt ea bt oAb et e et e ee e e bt e et e e b et et e e nne e et e e nareeaneenene 6
2.0 KEY FEATURES . ...ttt ettt ettt ettt et ettt et e skt e et e et e e bt e ea e e e be e em e e eabeeeaeeaaseenbeeaseeembeesbeeenseesneeeteeanseenneas 6
3.0 PACKAGE CONFIGURATIONS ...ttt ettt ettt sttt et ettt b e ate bt e sm bt e she e aab e e sheeaabeesabeebeeabeesbneenbeeaneeeneas 7
3.1 153 Ball Pin CONfIQUIAtION ... ..ottt e e e ettt e e e sttt e e e e e beeeaeeaanneeeeaeeaannsneeaeeaanneeas 7
3.2 169 Ball Pin CONfIQUIAtION ......ceitiieieiiee ettt ee et e et et e e ettt e et e e e sae e e e amteeeeneeeesaseeenteeeeneeeeamseeeansneesanneeesnneees 8
3.2.1 11.5mm x 13mm X 1.0mm Package DIiMENSION .......ccooiiiiiiiii e 9
3.2.2 12mm x 16mm x 1.0mm Package DIiMENSION..........c.coiiiiiiiieeieiiiiee ettt e e et e e e e et e e e e e s ssreeeeesssseeeeesesnees 9
3.2.3 12mm x 16mm X 1.2mm Package DiMENSION .........cooiiiiiiiiii et 10
3.3 ProdUCE ArChITECIUIE ...ttt e ra e et e bt e e sa e e e et e e nne e e e naneeas 11
4.0 €. IMMC 4.41 EALUIMES .....ueeeieii ettt ettt b et h e bt e e a et e bt e e a et e bt e £ a et e b e e et nh et e bt b et e b nan e be e nan e ne s 12
E T I =] v= AT (= TP 12
T Y =T o Lo (= T SRS 13
IS T= o U = 44 I TSRO SP PR 13
4.4 High Priority INTEITUDL........eii ettt e et e e e s et e e bt e e emn e e e aane e e nnn e e e e 13
o =TTt (o fo 1T o I @] o =T =1 o] o PR PURURRRTN 15
5.0 TECINICAI NOTES ...ttt e st e e s e e e h e e e s be e e e s ne e e e ne e e s snn e e sneeeennreeeans 16
LT IS YAV A e o141 o o 4 OSSPSR 16
5.1.1 Partition ManagemeENnt ............uiiiiiiiiiiie ettt aaae e 16
5.1.1.1 Boot Area Partition and RPMB Area Partition ...........cooooiiiiiiiii e 16
5.1.1.2 ENhanced Partition (AF€@) ..........eiiiiiiiieiiie ettt ettt e e ettt e e e e et e e e e e e e nte e e e e e saseeeaeeeanbeeeaaeaannneeas 16
5.1.2 Write proteCt ManagemeENnt...... ... . ittt e e e et e e e st e e e e e e s nt e e e e e e e anaeeas 17
5.1.2.1 User Area Write ProteCtion ............cooiiiiiii i 17
5.1.2.2 Boot Partition WIit€ Prot@CHON.........ciiiiiiiiiiii ettt sttt e et e sbe e e snbeeens 17
I IR = oTo) fe] o= =1 1T ] o I P PP PP PSPPI 18
N I T I =T g | YT TP PP PPPPRPRPPPP 19
5.1.5 AUt POWET SAVING MOGE.......ooiiiiiii ettt e e e e ettt e e e e e s et e e e e e e nnteeeeeannseeeeeeeannteeeeeesansneeas 20
51,8 PITOMMANCE ......ceitii ittt et b et b et e bt ea bt e he e e bt e e bt e bt e et e e s b et et e e nbe e et e e nnn et s 20
B.0 REGISTER VALUE ...ttt ettt ettt e sttt et e ehe e et e e mte e bt e ea bt e eaeeembeeseeeseeembeeabeeenseesseeenteeenseenneas 21
6.1 OCR REGISTEN ...ttt a et oo st oottt e o bttt e oa bt e e bt e e e re e e e ea b et e eabee e e ebb e e e e nbe e e nnn e e e naneean 21
6.2 CID REGISIEN ...ttt e bt e oo et oot e e bt e e e aE et e e bt e R e e e e R e e e e b et e e n e e e e e e nnne e e nnnee s 21
6.2.1 Product name table (IN CID REGISIET) ......ueiiieiieeiiie ettt et e e e nte e e e e e e e e e nnneeeennes 21
LR T 02 N =T 11 (Y 22
6.4 EXIENAEA CSD REGISIET ....oiiiiiieiiiie et e et e e e e s e e e e e e aa e et e e e e e ssaeeaeeeasssaeeaeeaannsaeeeeesesnees 23
7.0 AC PARAMETER. ...ttt ettt ettt ettt ekt e et e e ae e e bt e ehe e e st e e eR e e e be e oa bt e aheeem bt esbeebeeembeenbeeenseesbeeanteenneeanneas 26
FA N ATl = 1 2= 0 =] (=T PO PP URPOUPPRPI 26
AV =TV T o T e I o= = 10 =Y (] PSR 26
7.3 Bus timing for DAT signals during 2x data rate Operation .............cccoerireioee i 28
7.3.1 Dual data rate interface tIMINGS .........oooiiiiiiiie e e e e e e e e e e et e e e e aan e e e e e e e sntaeeeeesasnnes 28
T4 BUS SIGNAIIEVEIS ...ttt e et e e e ettt e e e e e saee e e e e e e asbeeeee e s s saaee e s nsbeeeaeeeasssaeeeeeaanntaneeeeeasnnes 29
7.4.1 Open-drain mode bus SIgNal IEVEL..............oiiiiiii e 29
7.4.2 Push-pull mode bus signal level.high-voltage MultiMediaCard...............ccooouiiiiiiiiiiii e 29
7.4.3 Push-pull mode bus signal level.dual-voltage MultiMediaCard..............ccoooiiiiiiiiiiie e 29
7.4.4 Push-pull mode bus Signal I8VELE IMMC ..........ooo ettt e e e e e e e st e e e nneeeeaneeeeennes 30
8.0 DC PARAMETER ...ttt ettt ettt et ettt et e s he e e bt e eae e e bt eemeeeabe e em b e e eaeeembeeseeeseeemteenbeeenseenseeanteesnseenneas 31
8.1 Active Power Consumption during OPEIration ............c.eeoiiiiiiiii ittt e et saneees 31
8.2 Standby Power Consumption in auto power saving mode and standby state.............ccccooiiiiiiiic e, 31
8.3 Sleep Power Consumption in SIEEP STAe........ccooi i e e e e e e e e e 31
LS W o o] VA o] 1 =T 1= 31
8.5 BUS Operating CoONItIONS...........uuiiiiieiiiiii et e et e e e e ettt e e e e s ata et e e e s e saaaeeaeeasseeeaeseasssaeeaeeaansaeeeeeansnnes 31
8.6 BUS SiIgNal LINE LOAA........ooiiiiiiiiiiii ettt ettt e e e ettt e e e e et e e e e e s atb e e e e e e s ssaseeeeeassaeeaeeeasssaeaeesaannsaeeeeesasneeas 32
9.0 &'MMC COoNNECHION GUIAE ......oeoiiiieieeeee ettt st eaeas 33
9.1 X8 support HOSt CONNECHION GUIAE ..........viiiiiiie it e e s e e e e e e snn e e e eas 33
9.2 x4 support HOSt CONNECHON GUIE .........iiiiiiiiiiiiie ettt ettt e e e e sneenane e 33

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.

SAMSUNG ELECTRONICS

-5-




KLMxGxxE4x-x001

SAMSUNG CONFIDENTIAL

Rev. 1.1

e'MMC

INTRODUCTION

The SAMSUNG e-MMC is an embedded MMC solution designed in a BGA package form. e-MMC operation is identical to a MMC card and therefore is a
simple read and write to memory using MMC protocol v4.41 which is a industry standard.

e'MMC consists of NAND flash and a MMC controller. 3V supply voltage is required for the NAND area (VDDF) whereas 1.8V or 3V dual supply voltage
(VDD) is supported for the MMC controller. Maximum MMC interface frequency of 52MHz and maximum bus widths of 8 bit are supported.

There are several advantages of using e‘MMC. It is easy to use as the MMC interface allows easy integration with any microprocessor with MMC host.
Any revision or amendment of NAND is invisible to the host as the embedded MMC controller insulates NAND technology from the host. This leads to
faster product development as well as faster times to market.

The embedded flash mangement software or FTL(Flash Transition Layer) of e‘MMC manages Wear Leveling, Bad Block Management and ECC. The
FTL supports all features of the Samsung NAND flash and achieves optimal performance.

[Table 1] Product List
Capacities e-MMC Part ID NAND Flash Type | User Density (%) Power System Package size Pin Configuration
4GB KLM4G1YE4C-B001 32Gb TLC x 1 11.5mm x 13mm x 1.0mm 153FBGA
5 K LMBG TWEAAADDT 16D T . - Interface power : VDD
8G 8G -A001| 64GbTLC x (1.70V ~ 1.95V or
16GB KLMAG2WE4A-A001 64Gb TLC x 2 91.0% 2.7V ~ 3.6V) 12mm x 16mm x 1.0mm 169FBGA
32GB | KLMBG4WE4A-AC01 | 64Gb TLC x 4 - Me’T‘(‘2’r¥Vp°";eé\;)\/DDF
64GB KLMCG8WE4A-A001 64Gb TLC x 8 - ' 12mm x 16mm x 1.2mm

o MultiMediaCard System Specification Ver. 4.41 compatible. Detail description is referenced by JEDEC Standard

¢ SAMSUNG e-MMC supports below special features which are being discussed in JEDEC

- High Priority Interrupt scheme is supported

- Back ground operation is supported.

o Full backward compatibility with previous MultiMediaCard system ( 1bit data bus, multi-e-MMC systems)

o Data bus sidth :1bit(Default), 4bit and 8bit

e MMC I/F Clock Frequency : 0 ~ 52MHz
MMC I/F Boot Frequency :0 ~52MHz

¢ Dual Data Rate mode is supported

e Temperature : Operation(-25°C ~ 85°C), Storage without operation (-40°C ~ 85°C)

o Power : Interface power — VDD (1.70V ~ 1.95V or 2.7V ~ 3.6V) , Memory power — VDDF(2.7V ~ 3.6V)

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.
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3.0 PACKAGE CONFIGURATIONS
3.1 153 Ball Pin Configuration

O—nNC

[TabIeZI]Di;SSCI)BaII Information — '

B2 DAT3 o

B3 DAT4 2 3 4 5 6 7 11 12 13 14

B4 DATS A OQQQQQ.OOOOOOO

" AL : 086OO®00000000

<5 RSTN cO@OWE®OOOOOO00O0

Co VDD p OOOO 00O

4 VoD QOO0 @OWeEe® OO0

v o0 r 000 @ @ 000

P5 VDD csO0® OO0

E6 VDDF HOOO @ OO0

o VDDF s OO0 OO0

o vooF <000 ©00ee 000

c2 VDDI L OO0 OO0

M5 CMD MOOO®@OOOOO0O00O

L oIk v O®O®E000000000

c s Yelelciclciclclelelclelele]e

:2 zz: onu o] ono

Figure 1. 153-FBGA

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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3.2169 Ball Pin Configuration

[Table 3] 169 Ball Information

Pin NO Name Pin NO Name
K6 VDD AA5 VDD
T10 VDDF W4 VDD
K2 VDDI Y4 VDD
R10 Vss AA3 VDD
W5 CMD U9 VDDF
W6 CLK M6 VDDF
H3 DATO N5 VDDF
H4 DAT1 us Vss
H5 DAT2 M7 Vss
J2 DAT3 AAB Vss
J3 DAT4 P5 Vss
J4 DAT5 Y5 Vss
J5 DAT6 K4 Vss
J6 DAT7 Y2 Vss
Hé RFU AA4 Vss
H7 RFU U5 RSTN
K5 RFU
M5 RFU
M8 RFU
M9 RFU
M10 RFU
N10 RFU
P3 RFU
P10 RFU
R5 RFU
T5 RFU
ue RFU
u7 RFU
u10 RFU
AA7 RFU
AA10 RFU

]
z
c

] ] 5] ]
z = = z
c c c c

=] =] =] o ]
z z z z z
c < < i< c

O—nNc
y 1 2 3 4 5 6 7 8 9 10 11 12 13 14
[DNU A Q O Q O [DNUJ [DNU|
> O O
C
> O O
[DNU [DNU [DNU|
E
[DNU| F [DNU [DNU|
G
H Q00000000

! Qw00 000000
K OOY®EOO0000000

L O000O
M OO0
N OOO
P O0®
R OO0
T 000
u OO0
v 000

v OO0®&O0000000
¥ O©O0®eO00000000
M OO0@OEEWeOO0®O00O0

AB
AC

AD

Ae O

AF

A O

AH O

] 5] ]
z z z
c c c

]
z
c

5]
z
c

@OOO®®
@ @
© ©
@ ©
@ ®
SICICICICIC)

o O

5]
z
c
]
z
c

OO0
00O
00O
OO0
00O
OO0
OO0
00O

] 5] ]
z z z
c c c
] =] ]
z z z
c i< c

]
z
c
]
z
c

Figure 2. 169-FBGA

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.
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KLMxGxXE4x-x001 e-MMC
3.2.111.5mm x 13mm x 1.0mm Package Dimension

#A1 INDEX MARK
11.50:0.
50:0.10 A
11.50:0.10 [2]0.08 MAX x 13 =[650]

) [ 11131211109 817 6 54 3 2 Bl
T A T » A
| (Datum A) |

#A1 1 ]
| :) A
. D
P 3
D 4
| ool | B o
—_ e — . 4 L 3 S o o S
S S D = S
® ® D O O | O 000 e
D O ooolooo o000 it
. D 00 . 000 =]
D 00000000000000
| D ooooooo|ooooooo
D 000000®HO000® X
I 153-20.30:0.05
| B2 020k
. 0.22-:0.05 :
l R _ 0.90:0.10 l
Figure 3. 11.5mm x 13mm x 1.0mm Package Dimension
3.2.2 12mmx 16mm x 1.0mm Package Dimension
#A1 INDEX MARK
12.00:0.
00:0.10 A
12.00:010 [©]0.08 MAX 0.50 x 13 = 6.50
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Figure 4. 12mm x 16mm x 1.0mm Package Dimension
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Figure 5. 12mm x 16mm x 1.2mm Package Dimension
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3.3 Product Architecture
- e‘MMC consists of NAND Flash and Controller. VDD is for Controller power and VDDF is for flash power

VDDF
Y
P —
VDD
v J. Y
~ )
RESET »| % Core Regulator| g | Control Signal
ke Required for 3.3V VDD) | m
o T - o Memory
Creg = y VDD Z Data Bus
®] Core =
CLK — < |«—>{ Logic <
CMD Block
DAT[7:0] <—»
MMC Controller 1

Figure 6. e-MMC Block Diagram

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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4.0 e.MMC 4.41 features
4.1 Data Write
Host can configure reliability mode to protect existing data per each partition.
This relibility mode has to be set before partitioning is completed.
This reliability setting only impacts the reliability of the main user area and the general purpose partitions.
[Table 4] EXT_CSD value for reliability setting in write operation
. Size .
Name Field (Bytes) Cell Type EXT_CSD-slice Value
Data Reliability Configuration WR_REL_SET 1 R/W [167] Ox1F
Data Reliability Supports WR_REL_PARAM 1 R [166] 0x05

Explanation of each field in the upper table is mentioned below

[Table 5] Definition of EXT_CSD value for reliability setting
Fields Definitions

0x0: All the WR_DATA_REL parameters in the WR_REL_SET registers are read only bits.
0x1: All the WR_DATA_REL parameters in the WR_REL_SET registers are R/W.

0x0: The device supports the previous definition of reliable write.
0x1: The device supports the enhanced definition of reliable write

HS_CTRL_REL

EN_REL_WR

The below table shows each field for WE_REL_SET

[Table 6] Description of each field for WE_REL_SET

Name Field Bit Size Type
Write Data Reliability (user Area) WR_DATA_REL_USR 0 1 2 /3\]; ?fsﬁgjglfﬁffpﬁz): 1
Write Data Reliability Partition 1 WR_DATA_REL_1 1 1 E /3\]; '(Tfsﬁgjg#ﬁﬁfpﬁzi): 1)
Write Data Reliability Partition 2 WR_DATA_REL_2 2 1 E /3\]; '(Tfsﬁgjg#ﬁﬁfpﬁzi): 1)
Write Data Reliability Partition 3 WR_DATA_REL_3 3 1 E /3\]; '(Tfsﬁgjg#ﬁﬁfpﬁzi): 1)
Write Data Reliability Partition 4 WR_DATA_REL_4 4 1 E /3\]; '(Tfsﬁgjg#ﬁﬁfpﬁzi): 1)
Reserved - 75 - -

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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4.2 Reliable Write
[Table 7] EXT_CSD value for reliable write
Name Field Size (Bytes) Cell Type CSD-slice Value
Data Reliability Supports WR_REL_PARAM 1 R [166] 0x05

Reliable write with EN_REL_WR is 0x1 supports atomicity of sector unit.

The block size defined by SET_BLOCKLEN (CMD16) is ignored and reliable write is executed as only 512 byte length. There is no limit on the size of the

reliable write.

[Table 8] EXT_CSD value for reliable write

. Size .
Name Field (Bytes) Cell Type CSD-slice Value

Reliable Write Sector Count REL_WR_SEC_C 1 R [222] 0x01
4.3 Secure Trim
Secure Trim operation consists of Secure Trim Step1 and Secure Trim Step2.
In Secure Trim Step 1 the host defines the range of write blocks that it would like to mark for the secure purge.
[Table 9] EXT_CSD value for secure trim

Field Definitions Value

SEC_TRIM_MULT | Secure Trim Step2 Timeout = 300ms x ERASE_TIMEOUT_MULT x SEC_TRIM_MULT 0x11

Area marked by Secure Trim Step1 is shown as EXT_CSD[181](ERASED_MEM_CONT) before Secure Trim Step2 is completed.

When Secure Trim Step2 is issued, if there is no data marked by Secure Trim Step1, Secure Trim Step2 does not work.

4 4 High Priority Interrupt

High Priority Interrupt is to stop ongoing operation and perform read operation with high priority

Command set for High Priority Interrupt operation is the below

[Table 10] Command List for High Priority Interrupt

*To be used only to send a High
Priority Interrupt

CMD Index Type Argument Resp Abbreviation Command Description
[31:16] — RCA*
[15:1] — stuff bits If High Priority Interrupt flag is set the
CMD12 ac [0] — High Priority Interrupt * R1b STOP_TRANSMISSION device shall interrupt its internal operations

in a well defined timing

Interruptible commands by read while write operation are the below.

[Table 11] List of Interruptible Command

Commands Names Notes

CMD24 WRITE SINGLE BLOCK -
CMD25 WRITE MULTIPLE BLOCKS |-

CMD25 RELIABLE WRITE \?v:?hpm?ghaPrreig:selnv:grtzggr;:erl?gaggt turns that command into a reliable write command
ERASE -
CMD38 TRV _
SECURE ERASE -
SECURE TRIM -

CMD6 SWITCH BACKGROUND OPERATION ONLY

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.
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[Table 12] EXT_CSD value for HPI

Name Field Size(Bytes) Cell Type CSD-Slice Value
HPI features HPI_FEATURES 1 R [503] 0x03
Number of correctiy programmed sectors | CORRECTLY_PRG_SECTORS_NUM 4 R [245:242] 0x00
Partition switching timing PARTITION_SWITCH_TIME 1 R [199] 0x01
Out of interrupt busytiming OUT_OF_INTERRUPT_TIME 1 R [198] 0x02
HPI management HPI_MGMT 1 R/W/E_P [161] 0x00
[Table 13] Definition of EXT_CSD value for HPI
Fields Definitions

HPI_FEATURES

Bit 0 means HPI_SUPPORT
Bit 0 = 0x0 : High Priority Interrupt mechanism not supported
Bit 0 = 0x1 : High Priority Interrupt mechanism supported

Bit 1 means HPI_IMPLEMENTATION
0x0 : HPI mechanism implementation based on CMD13
0x1 : HPI mechanism implementation based on CMD12

CORRECTLY_PRG_SECTOR_NUM

This field indicates how many 512B sectors were successfully programmed by the last
WRITE_MULTIPLE_BLOCK command (CMD25).
CORRECTLY_PRG_SECTORS_NUM=EXT_CSD[242]*2"0+EXT_CSD[243]*2"8
+EXT_CSD[244]*2"6 + EXT_CSD[245]*2"24

PARTITION_SWITCH_TIME

This field indicates the maximum timeout for the SWITCH command (CMD6) when switching partitions by
changing PARTITION_ACCESS bits in PARTITION_CONFIG field (EXT_CSD byte [179]).
Time is expressed in units of 10 milliseconds

OUT_OF_INTERRUPT_TIME

This field indicates the maximum timeout to close a command interrupted by HPI - time between the end bit of
CMD12/ CMD 13 to the DATO release by the device.

HPI_MGMT

Bit 0 means HPI_EN
0x0 : HPI mechanism not activated by the host
0x1 : HPI mechanism activated by the host

IF THERE IS ANY OTHER OPERATI

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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4.5 Background Operation

When the host is not being serviced, e‘MMC can do internal operation by using “Background Operation” command. In this operation which takes long
time to complete can be handled later when host ensure enough idle time (In Back ground operation)

Background Operation Sequence is the following

[Table 14] Background Operation Sequence

Function Command Description

. th 1 . .
Background Operation Check CMDB8 Or Card Status Register If BKOPS_STATUS isnot 0 or 6" bit of card status reglster is set, there
are something to be performed by background operation

Background operation starts by BKOPS_START is set to any value.

Background Operation Start CMD6 When background operation is completed BKOPS_STATUS is setto 0
and BKOPS_START is set to 0.
Background Operation Stop HPI If the background operation is stopped

BKOPS_START is setto 0

[Table 15] EXT_CSD value for Background Operation

Name Field Size(Bytes) Cell Type CSD-Slice Value

Background operations Support BKOPS_SUPPORT 1 R [502] 0x01
Background operations status BKOPS_STATUS 1 R [246] 0x00
Manually start background operations BKOPS_START 1 W/E_P [164] 0x00
Enable background operations hand shake BKOP_EN 1 R/W [163] 0x00

[Table 16] Definition of EXT_CSD value for Bakgrourd Operation

Fields Definitions

BKOPS SUPPORT ‘0’ means Background operat!on is not supported
- 1" means Background operation is supported

‘0’ means No background work pending

‘1’ means pending background work existing.

‘2’ means pending background work existing & performance being impacted.
‘3’ means pending background work existing & critical

BKOPS_ STATUS

BKOPS START ‘Bz‘ackground operation start whlle.BKOPS_START is set to any value.
- 0’ means Background operation is enabled.

BKOPS EN ‘0‘ means host does not support bacquound operation
- 1" means host use background operation manually

[Table 17] Card Status Register for Background Operation

Bits Identifier Type Det Mode Value Description Clear Cond
If set, device needs to perform background opera-
“0” = Not Urgent tions urgently. Host can check EXT_CSD field
6 URGENT_BKOPS S R “1” = Urgent BKOPS_ STATUS for the detailed level A

(in case of BKOPS_STATUS is2or 3)

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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5.0 Technical Notes
5.1 S/W Agorithm

5.1.1 Partition Management

The device initially consists of two Boot Partitions and RPMB Partition and User Data Area.

The User Data Area can be divided into four General Purpose Area Partitions and User Data Area partition. Each of the General Purpose Area partitions
and a section of User Data Area partition can be configured as enhanced partition.

5.1.1.1 Boot Area Partition and RPMB Area Partition

Default size of each Boot Area Partition is 2,048KB and can be changed by Vendor Command as multiple of 512KB.
Default size of RPMB Area Partition is 128 KB and can be changed by Vendor Command as multiple of 128KB.

Boot Partition size & RPMB Partition Size are set by the following command sequence :

[Table 18] Setting sequence of Boot Area Partition size and RPMB Area Partition size

Function Command Description
Partition Size Change Mode CMD62(0XxEFAC62EC) Enter the Partition Size Change Mode
Partition Size Set Mode CMD62(0x00CBAEA7) Partition Size setting mode
Set Boot Partition Size CMD62(BOOT_SIZE_MULTI) Boot Partition Size value
Set RPMB Partition Size CMD62(RPMB_SIZE_MULTI) E/Wgef’li;tmgnsiiszi)‘(’:'c‘ﬁe & in this step.
Power Cycle

Boot partition size is calculated as ( 128KB * BOOT_SIZE_MULTI )
The size of Boot Area Partition 1 and 2 can not be set independently. It is set as same value.

RPMB partition size is calculated as ( 128KB * RPMB_SIZE_MULTI ).
In RPMB partition, CMD 0, 6, 8, 12, 13, 15, 18, 23, 25 are admitted.

Access Size of RPMB partition is defined as the below:

[Table 191 REL_WR_SEC_C value for write operation on RPMB partition

REL_WR_SEC_C Description
REL_WR_SEC_C =1 Access sizes 256B and 512B supported to RPMB partition
REL_WR_SEC_C>1 Access sizes up to REL_WR_SEC_C * 512B supported to RPMB partition with 256B granularity

Any undefined set of parameters or sequence of commands results in failure access.
If the failure is in data programming case, the data is not programmed. And if the failure occurs in data read case, the read data is ‘0x00’.

5.1.1.2 Enhanced Partition (Area)

SAMSUNG e-MMC adopts Enhanced User Data Area as SLC Mode. Therefore when master adopts some portion as enhanced user data area in User
Data Area, that area occupies double size of original set up size. ( ex> if master set 1MB for enhanced mode, total 2MB user data area is needed to gen-
erate 1MB enhanced area)

Max Enhanced User Data Area size is defined as (MAX_ENH_SIZE_MULT x HC_WP_GRP_SIZE x HC_ERASE_GRP_SIZE x 512kBytes)

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.

SAMSUNG ELECTRONICS
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5.1.2 Write protect management

In order to allow the host to protect data against erase or write, the device shall support write protect commands.

5.1.2.1 User Area Write Protection

TMP_WRITE_PROTECT (CSD[12]) and PERM_WRITE_PROTECT(CSDI[13]) registers allow the host to apply write protection to whole device including
Boot Partition, RPMB Partition and User Area.

[Table 20] whole device write protect priority

Class Setting
SET : One time programmable
CLR : Not available

Permanent write protect

) SET : Multiple programmable
Temporary write protect

CLR : Multiple programmable

USER_WP (EXT_CSDI[171]) register allows the host to apply write protection to all the partitions in the user area.

[Table 21] User area write protect priority

Class Setting
SET : One time programmable
CLR : Not available

SET : One time programmable on power-on

Permanent write protect

Power-on write protect

CLR : After power reset

. SET : Multiple programmable
Temporary write protect

CLR : Multiple programmable

The host has the ability to check the write protection status of segments by using the SEND_WRITE_PROT_TYPE command (CMD31). When full card
protection is enabled all the segments will be shown as having permanent protection.

5.1.2.2 Boot Partition Write Protection
BOOT_WP (EXT_CSD [173]) register allows the host to apply write protection to Boot Area Partitions.

[Table 22] Boot area write protect priority

Class Setting
SET : One time programmable
CLR : Not available

Permanent write protect

) SET : One time programmable on power-on
Power-on write protect

CLR : After power reset

An attempt to set both the disable and enable bit for a given protection mode (permanent or power-on) in a single switch command will have no impact
and switch error occurs.

Setting both B_PERM_WP_EN and B_PWR_WP_EN will result in the boot area being permanently protected.

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.

SAMSUNG ELECTRONICS
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5.1.3 Boot operation

Device supports not only boot mode but also alternative boot mode.
Device supports high speed timing and dual data rate during boot

CLK

CMD CMD1]H RESP - CMD2}H RESP]
A A
DATIO]
s|ot0 |E s| Y& | E
) 4 Boot terminated
MiIn 8 cloks + 48 clocks = 56 clocks required from
—> — ) CMD signal high to next MMC command.

*(1) Boot ACK Time (2) Boot Data Time (3) CMD1 Time

Figure 7. MultiMediaCard state diagram (boot mode)

CMD CMDO" CMDO Reset [Ccmb7 [ RESP_|{ omb2 |

512bytes
S | +CRC

E | (3)

Min74 1) 3 Boot terminated

required
after — g — — (2)
power is

stable to <

start boot
comman

*(1) Boot ACK Time (2) Boot Data Time (3) CMD1 Time
*CMDO with argument OXFFFFFFFA

Figure 8. MultiMediaCard state diagram (alternative boot mode)

[Table 23] Boot ack, boot data and initialization Time

Timing Factor Value
(1) Boot ACK Time <50 ms
(2) Boot Data Time <60 ms

(3) Initialization Time" < 3 secs

NOTE:
1) This initialization time includes partition setting, Please refer to INI_TIMEOUT_AP in 6.4 Extended CSD Register.

Normal initialization time (without partition setting) is completed within 1s (300ms for 4GB)

Minimum function for reading boot data is initialized during boot time and after that full function is initialized during initialization time.

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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5.1.4 User Density

Total User Density depends on device type.
For example, 32MB in the SLC Mode requires 96MB in TLC.

This results in decreasing of user density

Boot Partition #1 &#2 RPMB Enhanced User Data Area
/_/%

o o o o

User Density

4 General Purpose Partitions (GPA)

Y

A

[Table 24] Capacity according to partition
Boot partition 1 Boot partition 2 RPMB
Min. 2,048KB 2,048KB 128KB
Max. 4,096KB 4,096KB 4,096KB

[Table 25] Maximum Enhanced Partition Size

Max. Enhanced Partition Size

Device
4 GB 1,302,331,392 Bytes
8 GB 2,605,711,360 Bytes
16 GB 5,209,325,568 Bytes
32GB 10,418,651,136 Bytes
64 GB 20,837,302,272 Bytes
[Table 26] User Density Size
Device User Density Size
4GB 3,909,091,328 Bytes
8 GB 7,818,182,656 Bytes
16 GB 15,634,268,160 Bytes
32 GB 31,268,536,320 Bytes
64 GB 62,537,072,640 Bytes

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.
-19-
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5.1.5 Auto Power Saving Mode

If host does not issue any command during a certain duration (1ms), after previously issued command is completed, the device enters "Power Saving
mode" to reduce power consumption.

At this time, commands arriving at the device while it is in power saving mode will be serviced in normal fashion

[Table 27] Auto Power Saving Mode enter and exit

Mode Enter Condition Escape Condition

When previous operation which came from Host is completed and no command is issued dur-

Auto Power Saving Mode | . L
ing a certain time.

If Host issues any command

[Table 28] Auto Power Saving Mode and Sleep Mode

Auto Power Saving Mode Sleep Mode
NAND Power ON OFF

GotoSleep Time <1ms <1ms

5.1.6 Performance
[Table 29] Performance
Density Sequential Read (MB/s) Sequential Write (MB/s)
4GB
8 GB
16 GB 71 11
32GB
64 GB

7

20

* Test Condition : Bus width x8, 50MHz DDR, 512KB data transfer, w/o file system overhead, measured on Samsung's internal board

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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6.0 REGISTER VALUE
6.1 OCR Register

The 32-bit operation conditions register stores the VDD voltage profile of the e-MMC. In addition, this register includes a status information bit. This status
bit is set if the e-MMC power up procedure has been finished. The OCR register shall be implemented by all e-MMCs.

[Table 30] OCR Register

OCR bit VDD voltage window? Register Value
[6:0] Reserved 00 00000b
[7] 1.70-1.95 1b
[14:8] 2.0-2.6 000 0000b
[23:15] 2.7-3.6 11111 1111b
[28:24] Reserved 0 0000b
[30:29] Access Mode 00b (byte mode) 10b (sector mode) -[ *Higher than 2GB only]
[31] e-'MMC power up status bit (busy)'
NOTE :

1) This bit is set to LOW if the e-MMC has not finished the power up routine
2) The voltage for internal flash memory(VDDF) should be 2.7-3.6v regardless of OCR Register value.

6.2 CID Register
[Table 31] CID Register
Name Field Width CID-slice CID Value
Manufacturer ID MID 8 [127:120] 0x15
Reserved 6 [119:114] -
Card/BGA CBX 2 [113:112] 01
OEM/Application ID OoID 8 [111:104] _—
Product name PNM 48 [103:56] See Product name table
Product revision PRV 8 [55:48] L2
Product serial number PSN 32 [47:16] L3
Manufacturing date MDT 8 [15:8] A
CRCY7 checksum CRC 7 [7:1] 5
not used, always '1’ - 1 [0:0] -

NOTE :

1),4),5) description are same as e.MMC JEDEC standard

2) PRV is composed of the revision count of controller and the revision count of F/W patch
3) A 32 bits unsigned binary integer. (Random Number)

6.2.1 Product name table (In CID Register)
[Table 32] Product name

Part Number Density Product Name in CID Register (PNM)
KLM4G1YE4C-B001 4 GB 0 x 4D3447315943
KLM8G1WE4A-A001 8 GB 0 x 4D3847315741
KLMAG2WE4A-A001 16 GB 0 x 4D4147325741
KLMBG4WE4A-A001 32GB 0 x 4D4247345741
KLMCG8WE4A-A001 64 GB 0 x 4D4347385741

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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6.3 CSD Register

The Card-Specific Data register provides information on how to access the e-MMC contents. The CSD defines the data format, error correction type, max-
imum data access time, data transfer speed, whether the DSR register can be used etc. The programmable part of the register (entries marked by W or

E, see below) can be changed by CMD27. The type of the entries in the table below is coded as follows:

R : Read only
W: One time programmable and not readable.
R/W: One time programmable and readable.

WI/E : Multiple writable with value kept after power failure, H/W reset assertion and any CMDO reset and not readable.
R/WI/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 wtitable with value reset after power failure, H/W reset assertion and any CMDO reset and not readable.

[Table 33] CSD Register

Name Field width | & | csp-siice CSD Value
Type 4GB | 8GB | 16GB | 32GB | 64GB
CSD structure CSD_STRUCTURE 2 R [127:126] 0x03
System specification version SPEC_VERS 4 R [125:122] 0x04
Reserved - 2 R [121:120] -
Data read access-time 1 TAAC 8 R [119:112] 0x27
Data read access-time 2 in CLK cycles (NSAC*100) NSAC 8 R [111:104] 0x01
Max. bus clock frequency TRAN_SPEED 8 R [103:96] 0x32
Card command classes CCC 12 R [95:84] 0xF5
Max. read data block length READ_BL_LEN 4 R [83:80] 0x09
Partial blocks for read allowed READ_BL_PARTIAL 1 R [79:79] 0x00
Write block misalignment WRITE_BLK_MISALIGN 1 R [78:78] 0x00
Read block misalignment READ_BLK_MISALIGN 1 R [77:77] 0x00
DSR implemented DSR_IMP 1 R [76:76] 0x00
Reserved - 2 R [75:74] -
Card size C_SIZE 12 R [73:62] OxFFF
Max. read current @ VDD min VDD_R_CURR_MIN 3 R [61:59] 0x06
Max. read current @ VDD max VDD_R_CURR_MAX 3 R [58:56] 0x06
Max. write current @ VDD min VDD_W_CURR_MIN 3 R [65:53] 0x06
Max. write current @ VDD max VDD_W_CURR_MAX 3 R [52:50] 0x06
Card size multiplier C_SIZE_MULT 3 R [49:47] 0x07
Erase group size ERASE_GRP_SIZE 5 R [46:42] 0x1F
Erase group size multiplier ERASE_GRP_MULT 5 R [41:37] Ox1F
Write protect group size WP_GRP_SIZE 5 R [36:32] 0x01 Ox1F
Write protect group enable WP_GRP_ENABLE 1 R [31:31] 0x01
Manufacturer default ECC DEFAULT_ECC 2 R [30:29] 0x00
Write speed factor R2W_FACTOR 3 R [28:26] 0x03
Max. write data block length WRITE_BL_LEN 4 R [25:22] 0x09
Partial blocks for write allowed WRITE_BL_PARTIAL 1 R [21:21] 0x00
Reserved - 4 R [20:17] -
Content protection application CONTENT_PROT_APP 1 R [16:16] 0x00
File format group FILE_FORMAT_GRP 1 R/W [15:15] 0x00
Copy flag (OTP) COPY 1 R/W [14:14] 0x01
Permanent write protection PERM_WRITE_PROTECT 1 R/W [13:13] 0x00
Temporary write protection TMP_WRITE_PROTECT 1 RWIE | [12:12] 0x00
File format FILE_FORMAT 2 R/W [11:10] 0x00
ECC code ECC 2 R/W/E [9:8] 0x00
CRC CRC 7 R/W/E [7:1] -
Not used, always '1’ - 1 - [0:0] -

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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6.4 Extended CSD Register

The Extended CSD register defines the e-MMC properties and selected modes. It is 512 bytes long.

The most significant 320 bytes are the Properties segment, which defines the e-MMC capabilities and cannot be modified by the host. The lower 192
bytes are the Modes segment, which defines the configuration the e‘MMC is working in. These modes can be changed by the host by means of the
SWITCH command.

R : Read only

W: One time programmable and not readable.

R/W: One time programmable and readable.

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

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

[Table 34] Extended CSD Register

. Size Cell : CSD Value
Name Field CSD-slice
(Bytes) | Type 4GB | 8GB | 16GB | 32GB | 64GB
Properties Segment
Reserved' 7 - [511:509] -
Supported Command Sets S CMD_SET 1 R [504] 0x01
HPI features HPI_FEATURES 1 R [503] 0x03
Background operations support BKOPS_SUPPORT 1 R [502] 0x01
Reserved! 254 - [501:248] -
Power off natification(long) timeout POWER_OFF_LONG_TIME 1 R [247] Don't care 0x3C
Background operations status BKOPS_STATUS 1 R [246] 0x00
Number of correctly programmed sectors CORRES;LSKT\IZRMG—SECT 4 R [245:242] 0x00
| st initialization time after partitioning INI_TIMEOUT_AP 1 R [241] Ox1E
Reserved' 1 - [240] i
Power class for 52MHz, DDR at 3.6V PWR_CL_DDR_52_360 1 R [239] 0x00
Power class for 52MHz, DDR at 1.95V PWR_CL_DDR_52_195 1 R [238] 0x00
Reserved' 2 - [237:236] -
Mi”im“m5vzvl\r/ilﬁzpiﬁr§gga;‘$;°r 8bitat | \iN_PERF_DDR W_8_52 1 R [235] 0x00
Mi”im“mgz"Hd;ﬁrg’gga;‘;z;m 8bitat | \N_PERF_DDR_R_8_52 1 R [234] 0x00
Reserved' 1 - [233] -
TRIM Multiplier TRIM_MULT 1 R [232] 0x02
Secure Feature support SEC_FEATURE_SUPPORT 1 R [231] 0x15
Secure Erase Multiplier SEC_ERASE_MULT 1 R [230] 0x1B
Secure TRIM Multiplier SEC_TRIM_MULT 1 R [229] 0x11
Boot information BOOT_INFO 1 R [228] 0x07
Reserved' 1 - [227] -
Boot partition size BOOT_SIZE_MULTI 1 R [226] 0x10
Access size ACC_SIZE 1 R [225] 0x05 0x07
High-capacity erase unit size HC_ERASE_GRP_SIZE 1 R [224] 0x01
High-capacity erase timeout ERASE_TIMEOUT_MULT 1 R [223] 0x01
Reliable write sector count REL_WR_SEC_C 1 R [222] 0x01
High-capacity write protect group size HC_WP_GRP_SIZE 1 R [221] 0x02 0x30
Sleep current (VDDF) S_C_VDDF 1 R [220] 0x07
Sleep current (VDD) S_C_VDD 1 R [219] 0x07
Reserved' 1 - [218] -
Sleep/awake timeout | S_A TIMEOUT 1 R [217] 0x11

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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Reserved' 1 - [216] -
) 0x748 | OXEQO | 0x1D1 | Ox3A3 | 0x747
Sector Count SEC_COUNT 4 R [215:212] 000 000 | Fooo | Eooo | cooo
Reserved' 1 - [211] -
Minimum Write Performance for 8bit
@52MHz MIN_PERF_W_8 52 1 R [210] 0x00
Minimum Read Performance for 8bit
@52MHz MIN_PERF_R_8_52 1 R [209] 0x00
Minimum Write Performance for 8bit
@26MHz /4bit @52MHz MIN_PERF_W_8 26 4 52 1 R [208] 0x00
Minimum Read Performance for 8bit
@26MHz /4bit @52MHz MIN_PERF_R_8 26 4 52 1 R [207] 0x00
Minimum Write Performance for 4bit
@26MHz MIN_PERF_W_4 26 1 R [206] 0x00
Minimum Read Performance for 4bit
@26MHz MIN_PERF_R_4_26 1 R [205] 0x00
Reserved' 1 - [204] -
Power Class for 26MHz @ 3.6V PWR_CL_26_360 1 R [203] 0x00
Power Class for 52MHz @ 3.6V PWR_CL_52_360 1 R [202] 0x00
Power Class for 26MHz @ 1.95V PWR_CL_26 195 1 R [201] 0x00
Power Class for 52MHz @ 1.95V PWR_CL_52_195 1 R [200] 0x00
Partition switching timing PARTITI?::/TSWITCH— 1 R [199] 0x01
Out-of-interrupt busy timing OUT—OF—TllNN-IE RRUPT_ 1 R [198] 0x02
Reserved' 1 - [197] -
Card Type | CARD_TYPE 1 R [196] 0x07
Reserved' 1 - [195] -
CSD Structure Version | CSD_STRUCTURE 1 R [194] 0x02
Reserved' 1 - [193] -
Extended CSD Revision | EXT_CSD_REV 1 R [192] 0x05
Modes Segment
Command Set CMD_SET 1 RI;NIZ/ [191] 0x00
Reserved' 1 - [190] -
Command Set Revision CMD_SET_REV 1 R [189] 0x00
Reserved' 1 - [188] -
Power Class POWER_CLASS 1 RI;/ v;/)/ [187] 0x00
Reserved' 1 - [186] -
. - R/W/
High Speed Interface Timing HS_TIMING 1 E P [185] 0x00
Reserved' 1 - [184] -
Bus Width Mode | BUS_WIDTH 1 WIE_P [183] 0x00
Reserved' 1 - [182] -
Erased Memory Content | ERASED_MEM_CONT 1 R [181] 0x00
Reserved' 1 - [180] -
R/W/E&
Partition configurationn PARTITION_CONFIG 1 R/W/ [179] 0x00
EP
R/W &
Boot config proteetion BOOT_CONFIG_PRPT 1 R/W/ [178] 0x00
CP

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.
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Boot bus width1 BOOT_BUS_WIDTH 1 R/W/E [177] 0x00
Reserved' 1 - [176] -
High-density erase group definition ERASE_GROUP_DEF 1 IEN:L/ [175] 0x00
Reserved' 1 - [174] -
R/W &
Boot area write proection register BOOT_WP 1 R/W/ [173] 0x00
CP
Reserved' 1 - [172] -
R/W,
R/W/
User area write protection register USER_WP 1 C_P& [171] 0x00
R/W/
E_P
Reserved' 1 - [170] -
FW configuration FW_CONFIG 1 R/W [169] 0x00
RPMB Size RPMB_SIZE_MULT 1 R [168] 0x01
Write reliability setting register WR_REL_SET 1 R/W [167] 0x1F
Write reliability parameter register WR_REL_PARAM 1 R [166] 0x05
Reserved' 1 - [165] -
Manually start background operations BKOPS_START 1 W/E_P [164] 0x00
Enable background operations handshake BKOPS_EN 1 R/W [163] 0x00
H/W reset function RST_n_FUNCTION 1 R/W [162] 0x00
HPI management HPI_MGMT 1 IEN:;/ [161] 0x00
Partitoning support RARTITIONING_SUPPORT 1 R [160] 0x03
Max Enhanced Area Size MAX_ENH_SIZE_MULT 3 R [159:157] | 0x4DA | 0x9B5 | OXCF | 0x19E | 0x33C
Partitions attribute PARTITIONS_ATTRIBUTE 1 R/W [156] 0x00
Paritioning Setting PARTITIﬁEEEEEEING—CO 1 R/W [155] 0x00
General Purpose Partition Size GP_SIZE_MULT 12 R/W [154:143] 0x00
Enhanced User Data Area Size ENH_SIZE_MULT R/W [142:140] 0x00
Enhanced User Data Start Address ENH_START_ADDR R/W [139:136] 0x00
Reserved' 1 - [135] -
Bad Block Management mode SEC_BAD_BLK_MGMT 1 R/W [134] 0x00
Reserved' 6 - [133:128] -
Vendor Config VENDOR_CONFIG 60 - [127:68] Don't care
(Auto BZE;;rZngr‘Oﬁgeraﬁon) AUTO_BKOPS 1 RIW/E [67] Don't care
(Aligned o:)/t?n:i?rTS:;g?scard Size) ?IIQ_III\C/’}T;I;—C?APREEAQ;E ! R [66] 0x08
( Op\t/i;';ggg ?ZZIE%) OPTIMIZED_FEATURES 2 R [65:64] 0x03
Reserved' 29 - [63:35] -
Power Off Notification POWER_OFF_NOTIFICATI 1 RWI [34] Don't care 0x00
ON E P
Reserved' 34 - [33:0] -

NOTE :
1) Reserved bits should be read as "0."

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.
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7.0 AC PARAMETER

7.1 Time Parameter
[Table 35] Time Parameter

Timing Paramter Max. Value Unit
Normal ) ! s
Initialization Time (tINIT) (300ms for 4GB)
After partition setting 2 3 s
Read Timeout 100 ms
Write Timeout 350 ms
Erase Timeout 15 ms
Force Erase Timeout min
Secure Erase Timeout s
Secure Trim step1 Timeout s
Secure Trim step2 Timeout s
Trim Timeout 3 600 ms
Partition Switching Timeout (after Init) 100 us
Power Off Notification Timeout 4) 600 ms
Discard Timeout 15 ms
NOTE:
1) Normal Initialization Time without partition setting
2) Initialization Time after partition setting, refer to INI_TIMEOUT_AP in 6.4 EXT_CSD register
3) If 8KB Size and Address are aligned, Max. Timeout value is 300ms
4) Power Off Notification is not implemented for 4,8GB products
7.2 Bus Timing Parameter
|y tPP - !
L twh ! o .
' | ' -- == min (Vi)
CLK 50% VDD —>I : : | 50% VDD
_»:tIH - ' t ! t ----max (Vi)
tisy | I e I<lH|- all l<lLH
o - L |
,o | “m--min (Vi)
Input : Data: >< nvalid Data :
| L | “mmmmax (Vi)
| toDLY ‘osu | 'OH .
i | ! I
| | ----min (Vou)
Output Data : Data :
. : ----max (Vo)

Data must always be sampled on the rising edge of the clock.

Figure 9. Bus signal levels

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR

HEADQUARTERS OF SAMSUNG ELECTRONICS.
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[Table 36] Default (under 26 MHz)

Parameter Symbol Min Max Unit Remark?
Clock CLK(AIl values are referred to min(V|y) and max(V”_)2
Clock frequency Data Transfer Mode3 fPP 04 26 MHz Tolecr:;_n:::: 3+01 ggKHz
Clock frequency Identification Mode fop 04 400 kHz Tolerance: +20KHz
Clock low time twi 10 ns C_ <=30pF
Clock high time twH 10
Clock rise time® trin 10 ns C <=30pF
Clock fall time trHL 10 ns C_<=30pF
Inputs CMD, DAT (referenced to CLK)
Input set-up time tisu 3 ns C, <=30pF
Input hold time tiy 3 ns C_ <=30pF
Outputs CMD, DAT (referenced to CLK)
Output hold time ton 8.3 ns CL <= 30 pF
Output set-up time tosu 1.7 ns CL <= 30 pF

NOTE :

1)The card must always start with the backward-compatible interface timing mode can be switched to high-speed interface timing by the host sending the SWITCH command
(CMD6) with the argument for high-speed interface select.

CLK timing is measured at 50% of VDD.

Frequency is periodically sampled and is not 100% tested.

2)
3) For compatibility with cards that suport the v4.2 standard or earlier verison, host should not use>20MHz before switching to high-speed interface timing.
4)
5)

CLK rise and fall times are measured by min(V,y) and max(V,.).

[Table 37] High-Speed Mode

Parameter | Symbol | Min | Max | Unit Remark
Clock CLK(AIl values are referred to min(V,y) and max(V,L)1

Clock frequency Data Transfer Mode? fep 08 524 MHz C <=30pF
Clock frequency Identification Mode fop 03 400 kHz CL <= 30 pF
Clock low time twi 6.5 ns C_<=30pF
Clock High time twH 6.5 ns CL<=30pF
Clock rise time® trin 3 ns CL<=30pF
Clock fall time trHL 3 ns C_ <=30pF

Inputs CMD, DAT (referenced to CLK)
Input set-up time tisu 3 ns C_ <=30pF
Input hold time tiH 3 ns CL<=30pF

Outputs CMD, DAT (referenced to CLK)
Output Delay time during Data Transfer Mode tooLy 13.7 ns CL <= 30 pF
Output hold time ton 25 C, <=30pF
Signal rise time trISE 3 ns C_<=30pF
Signal fall time tFALL 3 ns CL<=30pF

NOTE :
1) CLK timing is measured at 50% of VDD.

2) A MultiMediaCard shall support the full frequency range from 0-26MHz, or 0-52MHz

Frequency is periodically sampled and is not 100% tested.

3)
4) Card can operate as high-speed card interface timing at 26MHz clock frequency.
5) CLK rise and fall times are measured by min(V,y) and max(V,.).6) Inputs CMD, DAT rise and fall times are measured by min(V,4) and max(V,_), and outputs CMD, DAT rise

and fall times are measured by min(Vgy) and max(Vgy).

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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7.3 Bus timing for DAT signals during 2x data rate operation

These timings applies to the DAT[7:0] signals only when the device is configured for dual data mode operation. In this dual data mode, the DAT signals
operates synchronously of both the rising and the falling edges of CLK.The CMD signal still operates synchronously of the rising edge of CLK and there
fore it complies with the bus timing specified in chapter 7.2, Therefore there is no timing change for the CMD signal

- ‘PP -
I ; T
| | |
| | .
CLK | : | - = -min (V|y)
_>I - _>| - — - max (V“_)
isuddr | Ysuddr
< > | : |

|tODLYddr(max) \loDLYddr(max)
<> -

| |
tODLYdd,r(mln) tODLqur(mm)

|

|

> !
| : | : - —-min (V|y)

Input ! DA‘|ITA : DAI\TA Invalid

. . - — - max (V)

|

|

|

|

|

|

|

|
min (Vor)

|
| | ! L —
Output DATA >O<l DA'ILA | DATA ><
| | | -~ - max (Vor)

1 1
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock
(not applicable for CMD line)

Figure 10. Timing diagram: data input/output in dual data rate mode

7.3.1 Dual data rate interface timings
[Table 38] High-speed dual rate interface timing

Parameter | Symbol | Min | Max. | Unit | Remark?
Input CLK'
Clock duty cycle | | 45 | 55 | % | Includes jitter, phase noise
Input DAT (referenced to CLK-DDR mode)
Input set-up time tISUddr 25 ns CL <20 pF
Input hold time tIHddr 25 ns CL <20 pF

Output DAT (referenced to CLK-DDR mode)

Output delay time during data transfer tODLYddr 15 7 ns CL <20 pF
Signal rise time (all signals)? tRISE 2 ns CL <20 pF
Signal fall time (all signals) tFALL 2 ns CL <20 pF

NOTE :
1) CLK timing is measuted at 50% of VDD
2) Inputs CMD, DAT rise and fall times are measured by min (Vy) and max(V|_), and outputs CMD,DATrise and fall times measured by min(Voy) and max(Vgy)

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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7.4 Bus signal levels
As the bus can be supplied with a variable supply voltage, all signal levels are related to the supply voltage.
\%
Vbp

: output

input )

high level Vou [/ ¢ high level

/ ]
ViH
undefined
ViL

. 7 1

input VoL output

low level low level

' o
7.4.1 Open-drain mode bus signallevel
[Table 39] Open-drain bus signal level
Parameter Symbol Min Max. Unit Conditions
Output HIGH voltage Vou Vpp - 0.2 \Y log =-100 UA
Output LOW voltage VoL 0.3 vV loL =2 mA

The input levels are identical with the push-pull mode bus signal levels.

7.4.2 Push-pull mode bus signal level.high-voltage MultiMediaCard

To meet the requirements of the JEDEC standard JESD8C.01, the card input and output voltages shall be within the following specified ranges for any
Vpp of the allowed voltage range:

[Table 40] Push-pull signal level.high-voltage MultiMediaCard

Parameter Symbol Min Max. Unit Conditions
Output HIGH voltage VoH 0.75*Vpp Vv lon =-100 UA@Vpp min
Output LOW voltage VoL 0.125*Vpp \Y loL = 100 UA@Vpp Min

Input HIGH voltage ViH 0.625*Vpp Vpp +0.3 \Y,
Input LOW voltage ViL Vgs-0.3 0.25*Vpp Y,

7.4.3 Push-pull mode bus signallevel.dual-voltage MultiMediaCard

The definition of the 1/O signal levels for the Dual voltage MultiMediaCard changes as a function of Vpp.

® 2.7V - 3.6V: Identical to the High Voltage MultiMediaCard (refer to Chapter 7.4.2 on page29 above).

e 1.95V - 2.7V: Undefined. The card is not operating at this voltage range.

e 1.70V - 1.95V: Compatible with EIA/JJEDEC Standard “EIA/JESD8-7 Normal Range” as defined in the following table.

[Table 41] Push-pull signal level—dual-voltage MultiMediaCard

Parameter Symbol Min Max. Unit Conditions
Output HIGH voltage Vou Vpp - 0.45V \V; lon = -2mA
Output LOW voltage VoL 0.45V \Y; loL = 2mA

Input HIGH voltage ViH 0.65*Vpp 1) Vpp + 0.3 Vv
Input LOW voltage ViL Vgs-0.3 0.35*Vpp?) v

NOTE:
1) 0.7*Vpp for MMC4.3 and older revisions.
2) 0.3*Vpp for MMC4.3 and older revisions.

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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7.4.4 Push-pull mode bus signallevel.e-MMC
The definition of the 1/O signal levels for the e-MMC devices changes as a function of VCCQ.

e 2.7V-3.6: Identical to the High Voltage MultiMediaCard (refer to Chapter 7.4.2 on page29).

¢ 1.95- 2.7V: Undefined. The e-MMCdevice is not operating at this voltage range.

* 1.65V-1.95V: Identical to the 1.8V range for the Dual Voltage MultiMediaCard (refer to Chapter 7.4.3 on page29).
¢ 1.3V - 1.65V: Undefined. The e‘MMC device is not operating at this voltage range.

¢ 1.1V-1.3V: Compatible with EIA/JJEDEC Standard “JESD8-12A.01 normal range: as defined in the following table.

[Table 42] Push-pull signal level.1.1V-1.3V VCCQ range e-MMC

Parameter Symbol Min Max. Unit Conditions
Output HIGH voltage Vou 0.75V¢ccq V loy = -2mA
Output LOW voltage VoL 0.25V¢cq \ loL = 2mA

Input HIGH voltage Viy 0.65*V¢ca Veea * 0.3 Y,
Input LOW voltage Vi Vgs-0.3 0.35"V¢ea \Y

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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8.0 DC PARAMETER

8.1 Active Power Consumption during operation

[Table 43] Active Power Consumption during operation

Density NAND Type CTRL NAND Unit
4GB 32Gb TLC x 1 50
8GB 64Gb TLC x 1
16GB 64Gb TLC x 2 100 100 mA
32GB 64Gb TLC x 4
200
64GB 64Gb TLC x 8
* Power Measurement conditions: Bus configuration =x8 @52MHz
* The measurement for max RMS current is the average RMS current consumption over a period of 100ms.
8.2 Standby Power Consumptionin auto power saving mode and standby state
[Table 44] Standby Power Consumption in auto power saving mode and standby state
CTRL NAND
Density NAND Type Unit
25°C(Typ) 85°C 25°C(Typ) 85°C
4GB 32Gb TLC x 1
40 85
8GB 64Gb TLC x 1
16GB 64Gb TLC x 2 100 250 50 135 uA
32GB 64Gb TLC x 4 70 235
64GB 64Gb TLC x 8 130 435
NOTE:
Power Measurement conditions: Bus configuration =x8 , No CLK
*Typical value is measured at Vcc=3.3V, TA=25°C. Not 100% tested.
8.3 Sleep Power Consumptionin Sleep State
[Table 45] Sleep Power Consumption in Sleep State
CTRL
Density NAND Type NAND Unit
25°C(Typ) 85°C
4GB 32Gb TLC x 1
8GB 64Gb TLC x 1
16GB 64Gb TLC x 2 100 250 o" uA
32GB 64Gb TLC x 4
64GB 64Gb TLC x 8
NOTE:
Power Measurement conditions: Bus configuration =x8 , No CLK
1) In auto power saving mode , NAND power can not be turned off .However in sleep mode NAND power can be turned off. If NAND power is alive ,
NAND power is same with that of the Standby state.
8.4 Supply Voltage
[Table 46] Supply Voltage
Item Min Max Unit
VDD 1.70 (2.7) 1.95 (3.6) \%
VDDF 2.7 3.6 \%
Vss -0.5 0.5 \%
8.5 Bus Operating Conditions
[Table 47] Bus Operating Conditions
Parameter Min Max Unit
Peak voltage on all lines -0.5 3.6 \%
Input Leakage Current -2 2 pA
Output Leakage Current -2 2 pA

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION

IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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8.6 Bus Signal Line Load

The total capacitance C_ of each line of the e-MMC bus is the sum of the bus master capacitance Cpgr, the bus capacitance Cgyg itself and the capac-
itance Cpq,; of the e:MMC connected to this line:

CL = Chost * Cgus *+ Cpevice
The sum of the host and bus capacitances should be under 20pF.

[Table 48] Bus Signal Line Load

Parameter Symbol Min Typ. Max Unit Remark
Pull-up resistance for CMD Remp 4.7 100 KOhm | to prevent bus floating
Pull-up resistance for DATO-DAT7 RpaT 10 100 KOhm | to prevent bus floating
Internal pull up resistance DAT1-DAT7 Rint 10 150 KOhm }f;;’tﬁige”t unconnected lines
Single e:-MMC capacitance Cgca 7 12 pF
Maximum signal line inductance 16 nH fpp <= 52 MHz

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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A. e-MMC Connection Guide

This Connection guide is an example for customers to adopt e-MMC more easily
e This appendix is just guideline for e-MMC connection. This value and schematic can be changed depending on the system environment.

» Coupling capacitor should be connected with VDD and VSS as closely as possible.

» VDDI Capacitor is min 0.1uF

o Impedance on CLK match is needed.

¢ SAMSUNG recommends 27Q for resistance on CLK line. However 0Q ~47Q is also available.

o If host does not have a plan to use H/W reset, it is not needed to put 50KQ pull-up resistance on H/W rest line.

o SMASUNG Recommends to separate VDD and VDDF power.

A.1 x8 support Host connection Guide

VDD
VDD
e:-MMC
R27Q
Sk . CLK VDD ¢ *
voor Lo | ¢
D 2.0uF =T~ 0.2uF
i DATO ?
5 DATZ DAT1
= DAT3 DAT2  VDDF
o DATA DAT3
=< DATS DAT4 =
S oAty DATS ]
o
473 o DAT7 vss __237 . c
AU
2 H/W RESET RSTN 0.2uF
€21 vooi
1 ¢ =
T 0AuF
A.2 x4+ support Host connection Guide
VDD
VDD VDD
R
10k
e‘-MMC
CLK R27Q
CMD * CLK VDD -
CMD VDDF _Lc
- 2.0uF
Dﬁ (1) DATO O 2uF
o AT DAT1
2 AT3 DAT2 VDDF
o DAT3
= [ DAT4
s O— DAT5
o O— DAT6
= O DAT7 vss - C S
4.7uF u
= H/W RESET RSTN
A,% VDDI
C —

IF THERE IS ANY OTHER OPERATION TO IMPLEMENT IN ADDITION TO SPECIFICATION
IN THE DATASHEET OR JEDEC STANDARD, PLEASE CONTACT EACH BRANCH OFFICE OR
HEADQUARTERS OF SAMSUNG ELECTRONICS.
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