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1.1 REER
1.2 fEREE
1.3 HXAR

NDFC &It RIIEAR K FAE Z# AR,

1.4 XHELIE

1.4.1 #r&inEA

AR AEMER RS RERTERBIEPAIZASEREMTS, XERSHEXOT:

iR 15tBA
A EERFRNIEWEm, TENRFaaESmnest, FETEE. IE
G SlEeE=.

W) som IR hES, [ERSER FristtaEaEsaEa,

—ERSBMAVNIGE, 1215, T ARXEINE R I EE RS B AR S IRl
oE TR R(FRTE,

1-1: #RIR5EA
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2.1 {RIRINBENLE

NDFC iR FE LI NAND 2 E1#2E, €345 NAND ECC 458, PEH (Randomizer) %,

2.2 HERRNENEH

Table 2-1 — Terms and definitions

Name Description
SoC Svstem on Chip
NAND —MIER KA
NDFC NAND Flash | Controller
ECC Error Checking afid Cortection(f5i=#2 F0£H1E)
BCH Code Bose—Chaudhuri-Hecquenghem Code(2H1E FE#L i HTEED)
LDPC Low Density Parity Check Code({%3EE 2B fika15)
ONFI Open NAND Elash\Interface, as! Sandisk . Intel . Micron - Phison~ Hynix . Sony~ Spansion
S EGIE ) NAND Flash BHEDHE, £8H02 5% SaRANNFRE
Toggle Samsung F1 Toshiba |Y, DDR A& HI EER] Flash 35 45H 29 7 7 1 ONFI BIFRHE
SDR Single Data Rate
DDR Double Data Rate

2-1: Terms and definitions

2.3 NAND T {E=z\fER

AW NDFC #3137 NAND Flash T{E##9 SDR #1 DDR, 9 3|RARERESIINER
#., DDR #&{%# ONFIDDR 1.0. ONFI DDR 2.0. Toggle DDR 1.0. Toggle DDR 2.0,

Erh ONFI DDR 2.0 T{E&55 Toggle DDR 48, NDFC W& ECC R3|%, AFigas
_J%I“_{o £ BCH &%, 81 1024bytes #IBPREEEBIQNHLE 80bit BIFEIRIZ, LU
1024Byte /3 ECC B[R, RISRALUEEIN t, REIEKERR 14 xt bit;

XtF NAND Flash, £#l2832#F 15 fhel 8153, &)\ 16bit/1KB, &K 80bit/1KB(H device
Spare XA/JVREFMEET, @idEF 7728 NDFC_ECC_CTL[NDFC ECC MODE] E2&), ¥
Xt H) ECC data block #Bid2Us5E8E1BY, =428k ECC HizH i (NDFC_ECC_ST); =4
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fERIhAY, BIME7F28 NDFC Error Counter Register X[0x0050+X*4(X=0~7)] &
B ELFERY bit #8;

NDFC %#:BENI1LIhEE, 7B Randomizer ThEEfE, Gi&fERY, 1THIBEXN T NRIHIEHITHE
MACRIE, B TEmEdE; IREN, IfXRERNEEETRENALE, BHIELRE
SR buffer, FrIAMENLS REVIMRBEN UM FECERRE, ISBEABIEEIR, #M
2533k ECC ERROR B &,

WRAFRE © BseEREROERAE. RE—TNF 3



@LWIMIER
g MXHEER: WE

MBXTER NAND HIAEXEEE, BHEXBHES %o

3.1 ERIEEN PCB

KNEREE ERIRNSEH ST AR PCB FIMGSEHEEXNN, BEMNZERNRERE, #1TRIE
EieEIR PCB &N, RIEEKRERSE 3.1.1 MWRRIEEHE, PCB 8ES%E 3.1.2 it
B,

3.1.1 NAND RIEEEKRE

BIH RAW NAND B33 H TSOP-48 #1 BGA-152 #H =M, EREeM—LEMHE, BF

HEMEE CE#. RB#. CLE#. ALE#. WE#. RE#. WP#. DQ0~DQ7 #1 DQS. £&
CENEINE U TR

1. BRERERULPIENESSIIET IC irRfcE 10 MiEE,;
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XIS W&
U1C
EKEE ?443 RABRA02 QEF,; PCO/NWE#/SPI0_MOSI
NCLE/ A576-| PC1/NALE/SPIO_MISO GPIOC
NGEA ABT2 | PC2/NCLE/SPIO_CLK
v i rence
/MRE ;rgm R RQ402 ig}g PC5/NRE#/SDC2_DS
NDQO Ac14-| PC7/NRB1/SDC2_CLK
NDQ1 ABT5 | PC8/NDQO/SDC2_DO0
Ssed NDQ? Ac17| PCY/NDQ1/SDC2_D1
NDQ3 Ac13| PC10/NDQ2/SDC2_D2
NDQ4 AD72| PC11/NDQ3/SDC2_D3
\ NDQS AcTe—| PC12/NDQ4/SDC2_D4
X NDQG ADT16| PC13/NDQ5/SDC2_D5
\ NDQ7 D17 PC14/NDQ6/SDC2_D6
NWP RATIOR 5 via| PC15/NDQ7/SDC2_D7
\ Rees AC16 | PC16/NWP
\ NCE3 AB16 | PC17/NCE2
AATE | PC18/NCE3
‘ABT8| PC19/NCE4/SPI2_CS0
AAT4| PC20/NCES5/SPI2_CLK
ey
SPLES QS}; PC23/SPI0_CS0

NDQS R446 Q\R/\BQ402

VCC-PC

2. CE#. RB# #l WP# W%,

PC24/NDQS/SDC2 RST

VCC-PCO
VCC-PC1

3-1: ES4RIEE

X=NEMERITHE R RREE, FAIAFEERRIRIT E LR 10K BE (—fk7 10K)

VCC-NAND,
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X WE

VCC-PC

R441 10K

T RU4

R4 10K
402

3-2: RB #5RIEE

VCC-PC

R466
10K

R0402 NWP

 C271
~ 104
C0402

GND
3-3: WP #£[RIEE

CE# ES4XERATIMYE 10K BEN LA, RRREEE GPIO EEERMERKEEN LI
T, FMUAHEBTEINEBE LH; RB# ESEANRSEMNNREAN, REFRFHN LHME

WA © BSEERERHERAE. RE—TF 6



@LWIMER
XHEER: WE

F; WP# 5 4—MIER T GPIO EEENRMEMELREN LT (XTMFEANNERE,
E7 V40 BT X—xR, WAIARET Th) , RU LRAFEFEINEBR LECE Fh,
{BEZE NDFC ix WP# 2EWERE, —MRIERT, NWP# ERZ#EEISMEH NAND Y,
3. RB# [5S£&RYEX

WFZkHiE (CE#) B9 NAND FLASH, RB# ES&FEERANER, NESEKHINNA, F
@ LU RB# 2R TIEEER.

VCC-PC
R481 . 10K
T RU4
R4 10K
402

El 3-4: RB 55 4i%5E

4. VPSO #1 VPS1 HyEB[HI%HE
NFARE R TSOP #EK NAND'FLASH, %5 28 B/ 38 EMEEZFERER, BIZ
BHRERE VCC,
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VCC-PC VCC-PC
R467 R478
NC/OR NC/OR
R0402 VPS0 | R0402 VPS 1

& 3-5: VPSO #1 VPS1 HEBPRIEEE

R
\.\“'\“ﬂe
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VCC-NAND VCC-NAND VCC-PC
U50
1 48
¢ RES# NC22 7=
5 NC2 NC21 [z&—xX
XT NC3 NC20 W
NRB1 [ 5| RB4# NC19 77— | | NDQ7
RB3# 107
NRBX 6| Reay s [43 NDQ6
NRBO 7 42 NDQ5
RB1# 105
NRE 8 41 NDQ4
RE# 104
NCED 9 40
11_| CE2# NC17 38 VPSO I
¢ T3 VCC1 VCC2 35
ncEz | T 14 | VSSI VSS2 17351 NDQS
CE3# NC16
NCE3 15 34
CLE 6 CE4# NC15 33
NALE 77 | CLE NC14 35— NOQS
NWE 18 %‘-g# :gg 31 NDO2
NWP 19 30 NDQ1
20 | WP# 101 59 NDQO
%31 | NCS 100 1753 VPS1
*—55— NC6 NG13 5=
%52 NC7 NC12 55—
+——>1.NC8 NG T 52—
NGO NC10 9
y A NAND FLASH X8 |
3 TSOP-48 —
GND GND

3-6: NAND EfREE

SanDisk. Toshiba. SamSung #J NAND: H 28 #1 38 Efil5 VCCQ, FrlFEEE L VCC-
PC;

HYNIX 89 NAND #F: TSOP %89 28 #1 38 Eftls NC, BIAZ RSB EAMERE,
FrLT BT &% VCC-PC HARBEFM;

Micron 1 MXIC 89 NAND # 5. TSOP &m0 28 BN NC, FrARJATE g E#E VCC-PC
#HWA=E®M, {8 38 EMfIE DNU, BIMATE, FeeiEtsi® VCC-PC (RS2 A, %
& B, {8#% VCC-PC & NAND FLASH #AERIFRTS)

3.1.2 NAND H PCB #&&

1. M4 RERBIBS R, WWRES|IN Socket B9, EREil Socket MMLH ik, FE®Z
B100 PER2 1 A64 PER1 B91&/R (Socket MG/ DRNETNBHIKE) , XIFES2TFRES,
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2. ¥IEL DO-D7 ELMBIHHLE we. re. dgs ELRREEPEL, FARAFI D OEEL, EL&
BEKE <2000mil,

3. DO-D7 #3F CLK FKiTH| <300mil; ELLFEHT 50 BX; &EEFR/NTF 2 F45; Data
& L3I RERITL

4. BiY we. re. dqgs B,

5. we. re. dgs ERYEEXEESEIR CPU 12K, BiIXERE <300mil,

6. Nand VCC. VCCQ MEMFEFEHAEMEBE, BEXEBASHETBIES|HHER.

7. Nand 52&#%%| CPU B9—4H GPIO Lk, %A GPIO BYEEH/INS NAND 89 VCCQ A
F—ER, BHE~4% FBENFRE, CPU GPIO HEMEZEEFHBES, BEAYAEEERE
B, WMRMEBLR EAIF, SFHERDTF 3 1, EBRSFLIRRE MM,

8. Nand FriEESEL4SETHRE,

9. ENEMBESERNEE (VCCQ) BEXIMNiZ NAND #HKH VCCQ; B NAND M
FH TSOP :ENZ A 3.3V WESEE, BiTH2RiHEMN GPIO (—i#kE GPIOC) BEXRIE
EANEER, FEHE 10 BERE.

10 F&E:

1) EFRITEEA ddr/toggle XA nand flash, MEHRITLEARMNE, FEEXE#HLE dgs
[ CUSEDN

2) HEFMA ddr/toggle X8 nand flash, BT{ESMZEAE 100MHz L ER, BEREFHEUL
A,

3) ZREMA legacy &8 nand flash, NAE AL _ BRI,

3.2 1B AR EIR

RSP IRER B EER, E FTRERKTERES.

3.2.1 EIERRH

HAREFNEO RX EREAMEBERT, SEERRE SoC 8# device, FETLEEET
B, & NAND By VCC 5 VCCQ RE—RHEEFZN, S device REER, s VCCQ &
e, VCC &BEHE, EifgeEllZ] VCC BBE,

3.2.2 ETENFE-R
SARYRIRRYN Y, ERERTHERTHSEAMEM; W, BRHEREMEREES
B AT 4R,

KREHBRARNE I0 OBEK device BERT A, MMAXNETRATERENEREETE N
o, INRFEAFS reboot. standby 5%, EREMN X ZIHE THEFEER

MEW REIRMHEBEIT:

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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e VDD-SYS : SoC {8, EJ NDFC 1RR{He,

e VDD/VCC : 935 NAND device f#tf#, SEfFiR4k EF8EK T &FHN VCC-NAND, 1RE L
eMMC 5 NAND layout 2, NAND VCC {845 VCC-eMMC EE—#2,

e VCCQ : NAND IO {8, S2fF NAND <S5 SoC # GPIO 8N VCC-PC &EE—
o

L) s

NAND BET =, HE{EH 33V18V/12VAW BELITFZ#), P EMEEEEE,. ;N
Table 3-1: » E#iE{E, TXPERRHEIE33V1L8V REiE.

3-7: NAND E[Ei#EA

e SDR Z# NV-DDR WI#EIZEO—RRENA 3.3V & 1.8V B VCCQ 2(FifiE,
e NV-DDR2 WI#iEiZO—RR 2N 1.8V B9 VCCQ 2{FIFE,
e NV-DDR3 BI#iiRiIZEO—RRZ2MNA 1.2V B9 VCCQ 2{FIfiE,

28 BEES | =8 | BEF | &AH | B

T EIE B3 3V e Vee 2.7 3.3 3.6 v

TR EE 1.8V e i+ Vee 1.7 1.8 1.95 v

=33V B I0 FSRBE Ve E R 33 3.6 v

= 18V B I0OESHBE VeeQ 1.7 1.8 1.95 Vv

Z8F 1.2V B0 F=8E VeeQ 1.14 1.2 1.26 v

it 8 FE1E Vs 0 0 0 v

I0 5= Bt B8 /B {8 VssQ 0 0 0 v
Note: 1. 33V H] VeeQ T 3 NV-DDR2 fH{EE O -

2. 33V and 1 8V VeeQ 73 5 NV-DDR3 BIEI{EEO .

3-8: Power supply woltage

(1)NAND Flash R, SHERNNVESH data sheet, #E VCC A VCCQ HEBLUN
F5RI0, Flash BESZFRIRBEHFIGEBESE R C MN@FIEF NANDFlash BEZEXR,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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Ai% Ve MV

VeeQ 1 Ve FTREEF R BIFIME , VecQ — 8/ F & EF Voo, BIETE L BT TE -5 Nand
B EL T T — VecQVec FIEE
Vee= 3.3V, VeeQ=3.3V
Vee= 3.3V, VeeQ= 1.8V
Ve 3.3V, VeeQ=1.2V
Vee= 1.8V, VeeQ=1.8V
NAND 2 fHRIFrE MR . iEES . SHISHIETSREN VecQVec BENEHE . I
B NAND 2 2 1% F Vecand VeeQ HARI AV S, B2, VeeQ 0 VeeQ B FATE 22T AISHE S - 1L
B, 10 IR EFNMERAT LA A Ve 0 Vs 1248 -

3-9: Vce #l Veq AEEM

3.2.2.1 LETHjaEEH

KT IR LEBIFERAERR, HF—PHRBEFHERG, AS0 FAFF RGE BOSA NAND
T?kERU%EEF"E HENRE, AHESHRIEKRINoH, BiE NAND BRERIMNE LCD FHEX,
ZFRASRREAE,

E4u@EEX LCD MEIRMEB S, XM VCC-MIPI 5 VCC-PC BR4TE—E&EMHE, VCC-
NAND 5 VCC-LCD #Eeffte, WERRFILXILIRK, MTAHEIE, 48K VCC-
NAND, 87 8.3V, &84 VCC-PC #5712 NAND B VccQ, #E7H 1.8V:

(1) LHEEIER, &I VCC-PC ZERBEEENER, BERSET 2.42V, RfF5 NAND
HutEBATE, AEREREH.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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< SIGLENT
Poswiiad biy
TELEDYNE LECROY

Plomin{C1)
130w

Roll
10.0MS 1.0

G ziz:fes  EIES

3-10: LHEHE

(2) 2GREREY, ENERMBHER, FFERESH NAND REXK,

<7 SIGLENT
Pwered b
TELEDYNE LECROY

3-11: RGREREIREBE

(3) TRERIRERRY, ENKAAIM VCC-PC =HEBEGENIER, BEHLRSET 242V, AHE
NAND Ry EBARA,

WRAFRE © BseEREROERAE. RE—TNF 13
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<3 SIGLENT
Pawied by
TELEDYMNE LECROY

S S5zl EIES
Raoll F, 120
100MS 5.00 MSis #5d IE

2424V &y

3-12: {RERMEEEEE

(4) ¥ LCD Hi&iris, BRNEMRRREENIKR, XM VCC-PC BERHEBIZE, HAZAIR

IR LCD #RARETFIFEIRE.

< SIGLENT
Powered by
TELEDYNE LECROY

3-13: #i¥ LCD HF&-RARMEE T

WRAFRE © BseEREROERAE. RE—TNF 14
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3.3 FMRERFHESH

HRREE PCB LURMBERERE, FTRUBHNFETNERGITEMIMERRE, &0
ERAEEMEUER,, FEM CE, RB, CLE, ALE, WE(CLK), RE, DQx, GND 5544514, i
RE DDR RAABEARRES|H DQS, SILRKEHT 2-3cm HEEE, UREMPHREILL
NRERMNEB TR, TRYIFERATE NRBFTEMTIRAENT:

[Bug Information](figure/image-20210914101751124.png

HafRif A#EX
[NE]rawnand not suppart chip 0: 03 03 03 030303 0303 | 12 HIE| NAND 8% 1D, IhAMEFIA] 1D
[NE]Jrawnand not support chip 1: 03 03 03030303 0303 | #1003, 03... , LA A HEE 00 3k FF.
]
]

[NE]Jrawnand not suppart chip 2- 03 03 03 0303 03 03 03
[NE]rawnand not suppart chip 3: 0303 03030303 0303
[NE]no rawnand found!

ecc errlread page. read page end error -2,chip=0 block=5%0 1% page ECC Errer

page=D
Wait RB Readv imeont 1%t RE 1§ = s fu ek 88T

3-14: Bug Information
BARRMRIR A XE, FE——iER A= R,

HEUEB REEH FBE T BREENE, BhEEEEREEETES —RBIAnEiRR
ELlER, HBUE B EREENEEHS.

3-15: KehHFE WA

3.3.1 iR3IARZ ID [p)

(1) R 3Hr

T, Z2NEEYEART ID, AEMERLE ID HEEIR. B0, FE bit RERNTE, REA
BERIFEFR, RihEHIZEFRES,

[NElrawnand not support chip 0: 03 03 03 03 03 03 03 03
[NE]rawnand not support chip 1: 03 03 03 03 03 03 03 03
[NElrawnand not support chip 2: 03 03 03 03 03 03 03 03
[NE]rawnand not support chip 3: 03 03 03 03 03 03 03 03

IR © HiB2EREROBIRAR. RE—INF 15



@LWIMIER
g MXHEER: WE

l[NE]no rawnand found! J

(2) HiEA ™

o MM MR A FHEIEHISHEE, GPIO B2E, NDFC H@3E5FakE, 4
BEIREY ID BEVERHIR. . T bit R, ERXIRRSXEF SR,

o IEHAM: ERAZESTIUNIZBRENKR, MELKAEEIRTEZESAE 0x90 Read ID
BeE, RESFHIELRSHERIEXLFRK ID EREE &R,

3.3.2 i###E ECC ERR ®&

(1) [R5

LtERRRITEN ERM AL page #3E ECC err, XFa@irJgEE NDFC ECC Y%%K, page
BEN T FERES TREN AN #E Flash REFEIIBEERIFEH ECCAfEREN, ecc
errlread page, read page end error -2,chip=0 block=90 page=0

(2) HiEAE

o MEAM: HEEHISSNMACE 8EE ECC 5|26 %, GPIO 2E, NDFC B4 175008
(ECC 4ls88ES, G REMEEN KM FRS W), NAND BEEEE (FREZR. MZE. read
retry BBEF).

o BHEMA: 5IHES DQx, SH#{ES (RE, DQS), ERATKSBHIAREFE GPIO 55K
B, MRES2ER-, RHFRETLIR, AR Flash REHIESIE,

3.3.3 Wait RB Ready timeout

(1) R 3Hr
228557 RB Ready B, REABIEMTAE: GPIO HEEHBECERE. Flash 7%
(2) HEAME

o MM HEEHISNNEES®E ECC 51%2M%, GPIO EZE, NDFC EHlSFFHE0E
(RB Z5ECE)

o EFAM: 5|H{ES DQx, 58ES (WE, RE), CE, RB, CLE, ALE, ERZED XM
BUKR;, &% CE E5EE5ERE, RB E5E2EKEIH device HIfE (Busy).

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 16
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BAHER A

3.4.1 MEBEHIR

(1) MEBRESEIR.
(2) MEBRESSREE—K.

(3) &K E R (NAND) BEAR& (BHRIKE)

3.4.2 fLESEL

(1) FEEHIR, FE—i&&, MXIEESLLE;
(2) E—MEHR, RERE, MXTEEKRLE;
(3) SHEESRIBLER DM

a. MREEEE(K:

M2 — MK, HtEtaEs, WEreSFELEN. Bil% DRAM i, X—REEFH
BH&RICABA R

b. MFEIRE!

XNMER, FERER—TENXR, BiFE, REGHH/LRBERE+DK. EFRIRERTEBR-
Fo, BERERARREERMIATEMERS, SRAMRERFTRIEKR, EXERHETH
#ro

HERE!
(1) (Rm) ®REWHRESR, RAFRENREDFTRALIR, REREATRLERK,

(2) (BR) WFHREERR. R, AAAIANERBEERENE, B4ENRER, A&
BIRE EF7Mio

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 17
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R A : NS E

U948 ONFI ¥ ONFI 4 0 Gold, #iEidia@{EEE,

R
»L"“Ne
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(EELNMMM”

HYTIR: W
f® B REESE
WOSMAND e WEC-HAMD WCT PG
NAND = -
g — %:1? o
|
=l ) — %—:; m s . -
| P 07 |y O E‘n
7| e o Iy WEE
= 5 iy E-ﬁ HOOH o
e mmE ) we I
BE—wE RNE] e o
. - - o T - "
L Ty | e R —
e oo [
- e | = RO il
ey MET [ -
S e
a0 .4 sl
- o Toshibs ERET
(221 FRARRE ] (figure/
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B 75 C: mf@¥ikr NAND Flash BEZER

VCC 1 VCCQ HHBEXR, —f%#B7E Flash data sheet SAIEHM Features &1, I THEF
BULIHE, XEBRFIZELH, BREXEPRERSE TR Flash #8189 data sheet #—x =,

NAND Flash Memory

MT29F128G08CE[C/E]CB, MT29F256G08CE[C/E]CB,
MT29F512G08C[K/M][C/E]CB, MT29F1TO08CTCCB, MT29F1TO8CU[C/E]CB,
MT29F2T08CVCCB

Features - Read Unigue [D @
- Copyback
+ Open NAND Flash Interface (ONFI) 3.2-compliant! - Read Retry
= |EDEC NANID Flash Interface Interoperability « First block iblock is valid when ship-
(JESD230) compliant ! uired ECC, see

Multiple-level cell (MLC) technology
Organization

- Page size x8: 18,526 bytes (16,384 + 1872 bytes)
- Block size; 512 pages (8149,

- Plane size: 2 planes x pe . status byte provides software method for
blocks; el B
peration completion
Pass/fail condition
- Write-protect status

- Device size: 1280
2560h: 4192 blo
+ Data strobe (DQS) signals provide a hardware meth-
od for synchronizing data DO} in the NV-DDR/NV-

er

.
Z
=
[=]
|= B
=
ks

- Up to NV- imi DDR2 interface
- Clock rat ] . + Copyback operations supported within the plane
: : fromm which data is read
- Read/wri -
« NV-DDR 1I/(Y = Quality and reliability
- Up to NV- - Data retention: JESD47 compliant; see qualifica-
- Clock rate: . tion report
- Read/wrlie th MT/s = Endurance: 3000 PROGRAM/ERASE cycles
« Asynchronous 110 * Operating temperature:
- Up to asynchronous timing mode 5 - Commercial: 0°C to +70°C
— RC/'WC: 20ns (MIN) = Industrial (IT): -40°C 1o +85°C
- Read/write throughput per pin: 50 MT/s * Package )
* Array performance - 152-ball BGA
- Read page: 115ps (MAX) - 272-ball BGA
- Program page: 1600ps (TYF) Notes: 1. The ONFI 3.2 specification is available at
- Erase block: 3ms (TYF) www.onfl.org,

2. 1BV Vgog up to NV-DDRZ timing mode & for
333IMTSs. 3.3V Vieeg up to NV-DDR2 timing
mode 3 for 166MT/s.

3. 1.BV Vg up to NV-DDR timing mode 5 for
200MT/s. 3.3V Vg up to NV-DDR timing

- Hﬂgram mc-hﬂ mn’de 4 fm 166MT/S.

- Read cache sequential

- Read cache random

= One-time programmable (OTP) mode
- Multi-plane commands

- Multi-LUN operations

& 6-1: NAND Flash Memory
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NAND Flash Memory - FortisFlash™

MT29F256G08EBHAF, MT29F512G08EEHAF, MT29F1TOSEMHAF

Features * Data strobe (DQS) signals provide a hardware meth-
od for synchronizing data DO in the NV-DDR2/NV-
* Open NAND Flash Interface (ONFI) 4.0-compliant’ DDR3 interface
* JEDEC NAND Flash Interoperability (JESDZ308) * Copyback operations supporied within the plane
compliant® from which data is read
= Triple-level cell (TLC) * On-die Termination (ODT) *
= Organization * Quality and reliability®
- Page size xB8: 18,592 bytes (16,384 + 2208 bytes) - Testing methodology: JESD47
- Block size: 2304 pages, (36,864K + 4968K bytes) - Data retention: See qualification report - May
— Plane size: 2 planes x 504 blocks vary for targeted application
-~ Device size: 2560G0h: 1008 blocks: 512Gh: 2016 - Endurance: 1500 PROGRAM /ERASE cycles §
blocks; 1Th: 4032 blocks; - SLC Endurance: 40,000 PROGRAM/ERASE cycles
= NV-DDR3 1/O performance’ * Operating temperature:
= Up to NV-DDR3 timing mode 9 - Commercial: 0°C to +70°C
- Clock rate: 3ns (NV-DDR3) * Package
- Read/write throughput per pin: 667 MT/s — 132-ball BGA
= NV-DDR2 1/O performance* W
~ Up to NV-DDR2 timing mode 8 Motes: 1. The ONFI 4.0 specification is available at

www.onfi.org,

- Clock rate: 3,75ns (NV-DDR2)
a . - . 2. The JEDEC specificatién)is available at
Read/write throughput per pin: 533 MT/s jedec.ongs Srip———

Asynchronous /0 performance f . ) )
- Up to asynchronous timing mode 5 3. :‘:;?E“ s onty avallable with

- "RC/™WC: 20ns (MIN)

— Read/write throughput per pin: 50 MT/s
* TLC Array performance

- SNAP READ: 51ps (TYP)

— READ PAGE: 76ps (TYP)
= Effective Program page
— Erase block time: 13
Operating Voltage B
- Vet 2.7-3.6V

hrenous functionality is
1.8V Voo
ality is supported only in NV-

NV-DDR3 mode.

Retry and Auto Read Calibration oper-
ations are required to achieve specified en-
durance and for general array data integri-
ty.

For minimum required ECC, see Error Man-

agement section.

~d

host prior o
First block (b

= RESET (FFh)
er-on

+ Operation status b ides are method for
detecting
- Operation completion
- Pass/fail condition
- Write-protect status

6-2: NAND Flash Memory-FortisFlash
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NAND Flash Memory

MT29F256G08CBCBB, MT29F512G08CECBB, MT29F512G08CFCBB,
MT29F1T08CMCBB

Features - Multi-LUN operations
. — Read Unique [D

* Dpen NAND Flash Interface (ONFI) 4.0-compliant! - Copyback

= JEDEC NAND Flash Interoperability (JESD230B) - SLC Mode®
compliant? - Read Retry’

= Multiple-level cell (MLC) — 0 Calibration

* Organization
- rgpage size x8: 18,592 bytes (16,384 + 2208 bytes) * First block (block address 00h) is valid when ship-
- Block size: 1024 pages, (16,384K + 2208K bytes) Eed from factory. For minimum req uired ECLC, see
- Plane size: 4 planes x 548 blocks per plane Error Management (page 174)."
— Device size: 256Gb: 2192 blocks; 512Gb: 4384 * RESET (FFh) required as first command after pow-

blocks; 1Th: 8768 blocks er-on

« NV- I;J'JE';E 170 pl',l'[l]l'l'l'::'lw" * Dperation status byte provides software method for
~ Up to NV-DDR2 timing mode B detecting
= Clock rate: 3.75ns (NV-DDR2) - {}peratb_nn mn_‘n[_ﬁ-letiﬂn
- Read/write throughput per pin: 533 MT/s - Pas:slfml condition

« NV-DDR /O performance * = Write-protect status
- Up to NV-DDR timing mode 5 * Data strobe (DOS) signals pm&a hardware meth-
— Clock rate: 10ns (NV-DDR) od for synchronizing data DQ incthe NV-DDR/NV-
- Read/write throughput per pin: 200 MT/s DDR? interface

* Copyback operatio
from which datigis

within the plane

Asynchronous 1/0 performance *

= Up to asynchronous timing mode 5

= 'RC/"WC: 20ns (MIN)

- Read/write throughput per pin: 50 MT/s

* Array performance
= Single-Plane EXPRESS RE

without/with Vpp 64/

on: See qualification report — May
targeted application
ce: 3000 PROGRAM/ERASE cycles
rating temperatire:
- Commercial: 0°C 1o +70°C
- Industrial (IT): -40°C 10 +852(
* Package
- 48-pin TSOP
— 132-ball BGA

Motes: 1. The OMFI 4.0 specification is available at
wiwwl.onfl.org.
2. The JEDEC specification is available at
www jedec.org/standards-documents.
3. Contact factory for technical details regard-

- Program cache ing Randomization, Array read times listed
-~ Read cache sequential are without internal randomization.

= Read cache random 4. TSOP packaged devices only support inter-
- One-time programmable (OTP) mode face speeds up to 200MT/s in the NV-DDR
- Multi-plane commanids and NV-DDRZ interfaces.

& 6-3: NAND Flash Memory-2
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1.1 Features

Table 1:

64Gb Device Features

For devices operating above 100 MHz, Vg Is 1.8V

Description

Organization

+ Memaory cell array

(16,384 + 1280) bytes x 256 pages x 1066 blocks per plane per die

* Register

{16,384 + 1280) x 8 per plane per die

+* Number of planes

2 physical planes per die

+ Block size

(4M + I20K) bytes

+ Page size (16,384 + 1280) bytes

* Pages per block 256 pages

Modes

Block Erase ID Read Page Program
Cache Program Multi-Block Erase Page Read
Cache Read Multi-Plane Copy(2) Reset
Copy-Back Program Multi-Plane Page Program Set Features
Get Features Multi-Plane Read Copy(2) Status Read
Mode control

|Serial input/output and command control
Number of valid blocks (Nygp) per die

[Min: 2040 blocks
Number of valid blocks (Nygp) per plane
[Min: 1020 blocks

[Max: 2132 block&d

Power supply

Access time
+ Cell array to register (tR)’

+ Block Erase,
Operating

lizmm % 18mm x 1.4mm

Mote 1. See Figur
2. To determine a device supports toggle mode, refer to the marketing part numbers on
the cover page and Figure 1, "Part Numbering Decoder with Example Part Mumber,” on page 3.
L. TSOP only supports DDR1 mode up to 100 MHz.

& 6-4: 64G Device Features
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- 2 1Z 2bpc 64Gb 2-Plane Mobile/Tablet MNAND Flash
San)disk s

1 Features

Table 1: 64Gb Device Features
For devices oparating above 100 MHz, Voog is 1.8V

Feature [ Description

Organization

Memory cell array (16,384 + 1280) bytes x 256 pages x 1074 blocks per plane

Register (16,384 + 1280) x B bits per plane

Mumber of planes 2 physical planes per die

Block size Z2bpc: 4096KB

Page size 17,664 bytes = (16,384 + 1280) bytes

Pages per block 256 pages

Modes

Block Erase ID Read Page Program

Cache Program Multi-Block Erase Page Read

Cache Read Multi-Plane Copy(2) Reset

Copy-Back Program Multi-Plane Page Program Set Features

Get Features Multi-Plane Read Copy(2) Status Read

Mode control .
|Serial input/output and command control N\

Number of valid blocks (Nygp) per die
[Min: 2064 blocks

Number of valid blocks (Nygg) per plane

|Min: 1032 blocks

anr supply

Toggle Mode DDR2.O
Toggle Mode DDR1.0/Legacy Mode
Legacy Mode w/relaxed timing

‘Access time

100 MHz (200 MB/s) |DDR2: 266 MHz (533 MB/s)
Hz (50 MB/s)

1200s per page
sSms ;Gr block

Block Erase,
Operating t

2°C to 70°C

TSOP! [48-pin TSOP

Mote 1. TSOP only supports DDR1 mode up to 100 MHz. See the marketing part numbers on the cover
page and Figure 1 on page 2,

6-5: 64G Device Features-SanDisk
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FEATURE
«  Organization
TCHENVGEDCITADD
Deviee capacity 17664 = 256 = 2092 = 8 bits
Register 17664 = 8 bits
Page gize 17664 bytes
Block size (4M + 320 K) bytes
+  Modes
Head, Reset, Auto Page Program, Auto Block Ernse, Status Read, Page Copy
+ Mode control
SBerial inputfoutput
Command control
«  Number of valid blocks
Min 2018 blocks (TENTATIVE)

Max 2092 blocks (TENTATIVE)

Power supply
Voo=2TVite 36V

LMl ashi@ Vel pinfld, HI0mEMEMAI AV

Access time
Cell array to register

Serial Read Cyele

Program/Erase time
Auto Page Program
Auto Block Eraze

Operating current
Read (25 ns cyele)
Program (avg)
Erase (avg.)
Standby

50 ps typ. (TENTATIVE)
100 ps max (TENTATIVE) @
20 ng min

1700 psipage typ. TENTATIVE) a
5 ms/block typ.{ TENTATIVE)

& 6-6:/64G Device Features-2

E REFER TO THE APPLICATION NOTES AND COMMENTS (17).
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u H27UCGB8T2M Series
hynix 64Gb (8192M x 8bit) NAND Flash
Product Feature
m Open NAND Flash Interface (ONFI) 1.0 m Package Information
Compliant - Package type : VLGA
- Chip count : SDP(1CE, Single) = 1 stack
B Supports only asynchronous interface - Ball{Pin) Count : 52 ball

- size : 14mm x 18mm x 1mm
u Multilevel Cell{MLC) technology

m Endurance:

m Device size - 1,000 PROGRAM/ERASE cycles
- 64 Gbit = 4,096 blocks - Data Retention: 10 years
m Organization m Operating Temperature:
- Page size : 8,640 Bytes(8,192+448 bytes) - 0°C to 4+70°C (Commercial)
- Block size : 256 pages(2M+112K bytes) - =25°C to +85°C (Extended)

- Plane size : 2,048 blocks

- -40°C to +85°C (Industrial)
- Chip size : 2 planes (4,096 blocks)

m Supply Voltage

WHFlashiR BVecl pinld, & 100 BT WA Iy
- 3.3V device : Vec = 2.7V ~ 36V

®m Read Time
- Random Access (tR): 200 1= (Max.)
- Sequential Access4 20 ns (Min.)

m Write Time

- Page program : 1600 = (Typ.)
- Block erase & 3.5 m= (Typ.)

6-7: hynix-Product Feature
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+  Product Organization
Table 1 Product Organization
Parameter TCS8TEGEDDL

Part number (Toees: 0~7T0C) TCSBTEGSDDLTADD

Device capacity 17664 =256=4212+8 bils

 Page size 17664 Byles

Black size (4M + 320 K) Bytes

Plane size 9,523,298, 304 Bytes

Plane per one LUN 2 Planes

LUN per one target 1 LUNs

 Targat par one davice 1 targat

Mumber of valid blocks per

hlevice (min) 201B(TENTATIVE)

Number of valid blocks per al

sovice {max) 2148 (TENTATIVE)

Package weight TBD g

NOTE:

1) The device occagionally containg unusable blocks,

2} The first block (Block 0) is puaranteed to be a valid bleck at the time of shipment.

) The specification for the minimum number of valid blocks is applicable over the device lifetime,
4) The number of valid blocks includes extended blocks.

« Modes

Page Read Operation (with Random Data Output), Data Out After Status Read, Sequ ache Read

Operation, Random Cache Read Operation, Page Program Operation (with Ran
Cache Program Operation, Block Erase Operation, Copy-Back Program O
Set Feature Operation, Get Feature Operation, Read 1D Operation, R

Reset LUN Operation

utl,
m Data Input),
. Reset Operation,

i ulti Page Random Cache Read
am Operation, Multi Block Erase Operation,

us Enhanced Operation, Read LUN #0 Status Operation

Serial inputfoul

Command control

+«  Power supply
Voo=2TVio 36V

Voog=27Vited6V/ 17 Vio 1,95V

6-8: Product Organization
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1.2 Features

Feature

32Gb eX2 (1-Plane)

Organization:
Memory Cell Array
Reqgister
Number of Planes
Block Size
Page Size
MNumber of Pages / Block

(16384 + 1280) bytes x 256 pages x 1060 blocks per die
(16384 + 1280) x 8 per die

1 physical plane (2 pseudo planes for 8KB page) *

(4M + 320K) bytes

(16384 + 1280) bytes

256 (16KB page)

ID Read, Status Read, Page Read, Cache Read, Multi-Page Read,

Modes Page Program, Cache Program, Multi-Page Program, Page Copy (2),
Copy-Back Program, Block Erase, Set Feature, Get Feature, Reset
Mode Control Serial input/output, Command control

Number of Valid Blocks

Min 1017 blocks; Max 1060 blocks per die

Power Supply

VCC=27Vto36V
VCCQ=27Vto36V/1.7Vio1.95V

Access Time

Cell Array to Register: 160 ps max
Data Transfer Rate: 100 MHz (200 MB/s) max for DDR1
200 MHz (400 MB/s) max for DDR2

Serial Read Cycle: 20 ns min
Page Program: 1400 ps per page typ.
Program/E Til
FRTESTo. Sim. Block Erase: 5 ms per block typ.
Read (20 ns cycle):
Operating Current Program (avg.):

Erase (avg.):

Package

48-Lead TSOP, 1

-9: Features
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e www.onfi.org - ONFI 4 0 Gold
¢ Allwinner Technology - AWxxxx NDFC Specification

R
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