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HFNE Nand Flash 4128

6.1 #tik

H #7,Nor Flash # %% =1, 1 SDRAM F1 Nand Flash f7fig S8 FH% £85%, IXFEARAE—LL ] S 78
NAND Flash #4758 511018, 78 SDRAM FHUT FRF .

$3C2440A {1 3R 2 RS ] LLZE S ) NAND Flash 1776t #8437 A T 3K NAND Flash (1)
boot loader, s3c2440A It # T — AW ¥ SRAM 22 i % 44 4y “Steppingstone” . )i sh i,
NAND Flash _L- {1 4KByte 77K #l 2% 98 #1] Steppingstone -1 H 2478 %1 Steppingstone L[t
JA BRI S AT

—AHIR, sS4 P4 DI NAND Flash _F )P 2551 SDRAM. 1 FIT#{f¥) ECC, NAND
Flash [ EdE g0 A o £r s il DL SRt b, ERFIAE SDRAM ki AT .

6.2 $F%E

(1) BE1ESh: AL E S N9 %453 4kbytes [ Steppingstone . 154 G &4
Steppingstone - #4147

(2) NAND Flash 7884 0 S5 256 7. 512 ‘715, 1000 ‘7 F1 2000Byte I

(3) B o] LLE V7 W) NAND Flash, 1 WX AN E ar LA FH 1% NADN Flash
AT 28 I B R 2w R

(4) ¥: 8/16 11 NADN Flash f7fif #5811 i &

(5) M ECC AR, AR R CARAFA D

(6) SFR O i Nmtia, tf T i ECC Hdh A7 88 (75 1 217D, x 13

filh FFAERE TV
(7) Steppingstone #:H: SCRFR/NG, T8 PE VT
(8) Steppingstone 4kB P31l SRAM 2z T LA NAND Flash J& 805 8% H T34t H 1
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6.2.1 B
_ | —» nFCE
AN -— (:BC'C — | —» CLE
= NAND FLASH =
— : —» nFRE
SFR Interface —» nFWE
P Contraol & P
) 7| StateMachine [T T FRnB
m<:_:> AHB l—» 100 - /015
G Slave l/F [
[ ]
i ¥
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> Stepping Stone Controller + {4KB SRAM)
Figure 6-1. NAND Flash Controller Block Diagram
6.2.2 Boot loader IhfE
REGISTERS AUTO BOOT
CORE ACCESS Vi
(Boot Code) . r* .
Stepping Stone ¥
(4KB Buffer) - -—
MAND FLASH MAND FLASH
USER ACCESS | Controller Memory
Special Function
Registers

Figure 6-2. NAND Flash Controller Boot Loader Block Diagram

7 T 0115, NAND Flash 2 1l # 3 15 51 I AR 25 15 23 B2 NAND Flash ff) £ L (NCON (Adv
flash), GPG13(FUA/N), GPG14(MihkEI)), GPG15(MZESifs) - Z%5|MRLE) . 75 L
s LLS, NAND Flashiz il % H 338 4KBHIboot loaderfUit. 7r%é#kboot loaderfti%
J& ., HiArsteppingstone T # AT o

Vi E BTN, ECCUATAY A, [HNAND Flashify il 4KBHUIE — ik i i i

W,
6.2.3 5 E

OM[1:0]=00: 1 HENAND Flashf7fi& %% Ji 5
NCON: NAND Flashf7-fifi 2 F¢
0: IENAND Flash (256 /512 ‘745 50K/, 374 k53D
1: ScHENAND Flash (IKFRKFAT TR/, 475 ik A1)
GPG13: NAND Flash7fif # U 75 Sk $F
0: 71=256 % (NCON=0) m{7i=1K=* (NCON=1)
1: I=512 “Z45 (NCON=0) 5{j=2K=77(NCON=1)
GPG14: NAND Flash#fifi 5 il & #1126 %
0: 3/MHbHEFEH (NCON=0) =k 4 AMHbhkJE ] (NCON=1)



S3C2440A 3¢ Datasheet ¢ &5 44: admin@embeddedlinux.org.cn

¥75% Nand Flash 8% Forum: http://www.embeddedlinux.org.cn/
1: 4 /MhEEIH (NCON=0) = 5 /Mht 3 (NCON=1)
GPG15 NAND Flashf7-fifi 2% it £k 5 & 1B FF

0: 8 {7k
1: 16 fr ek vi i
7:: NCON,GPG[15:13]%5 | AL & 7 5 J 1) 2
FEIRHIRATR, 1KLL | I 0A 200 e B N DA 28 1100 3 3 g s N B R A X il

1
RERS, GRS A P
NAND Flash £ fi #% BC B 55
NCONO GPG13 GPG14 GPG15

0: Normal NAND 0: 256Words 0: 3-Addr 0:8-bit bus width
1: 512Bytes 1: 4-Addr

1: Advance NAND 0: 1Kwords 0: 4-Addr 1: 16-bit bus width
1: 2Kbytes 1: 5-Addr

T

#1: NAND Flashiic & ¥ &

= TN KN NCONO | GPG13 | GPG14 | GPG15
K9S1208VOM-xxxx | 512Byte/512Mbit 0 1 1 0
K9K2G16UOM-xxxx | 1IKW / 2Ghit 1 0 1 1

6.2.4 NAND Flash 774580 5
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Figure 6-3. CLE & ALE Timing (TACLS=1, TWRPHO0=0, TWRPH1=0)
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Figure 6-4. nWE & nRE Timing (TWRPH0=0, TWRPH1=0)
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6.2.5 HAFHE

S3C2440A B SCRFBRAF A AU ] o AT ALK, U n] BASE B8 1 U7 1) NAND Flash. NAND

Flash#7s i 2% 37 7 NAND Flashf7-i# % () 47 il 322 11 .
(1) Hin 4 %17 28=NAND Flashf7fif %% fiv & 4 1Y
(2) HHuhEZ5 A7 28 =NAND Flashf7fif %% bk 4 14
(3) G IR AFFA=5EIEEINAND Flash (5 &)
(4) HHHE %7 2%=MNAND FlashiZz¥#s G A0
(5) 1 FECCHTAF a4 I ECCHF /7-#5=MNAND Flashf#fifi 25 5 £ ¥5

e AERAFREA R, ORI A sl Wk AT IIRNBAR AN 5 1.

6.2.6 FIBFHARILE

(1) 16 f/ZNAND Flashff fif #e4 11

AFiin]

FAA NN fi1[31:24] £1[23:16] £7[15:8] £1[7:0]
NFDATA | /i 2nd|/O[15:8] | 2" I/O[7:0] | 1s1/O[15:8] | 1st1/O[7:0]
NFDATA | K 1stI/O[15:8] | 151/O[7:0] 27 |/O[15:8] | 2" 1/O[7:0]

B. -7 ]

T KA hr[31:24] fz[23:16] fz[15:8] Az[7:0]

NFDATA | K//uii Ey e o BB 15t 1/0[15:8] | 15t1/0[7:0]
(2) 817 NAND Flash {£fi##%3% 11
AT ]

T KN fr[31:24] £1[23:16] f1[15:8] £1[7:0]
NFDATA | /i 41 1/Q[7:0] 31/O[7:0] | 2"I/O[7:0] 1st1/0[7:0]
NFDATA | K 15t1/0[7:0] 27 1/Q[7:0] | 391/O[7:0] 4% 1/O[7:0]

B. 7 ]

T KA Hr[31:24] $z[23:16] Hz[15:8] Az[7:0]
NFDATA | /i TRl TR 2nd |/O[7:0] 151/0[7:0]
NFDATA | K TR A TRt 151/0[7:0] 214 |/Q[7:0]

C.5 15 Yi Il

T KN fr[31:24] £1[23:16] f1[15:8] £1[7:0]

NFDATA | K//Nii TRUE TRUE TRUE 151/0[7:0]

6.2.7 Steppingstone (4k Z5 SRAM)

NAND Flash 47|25 FH NAND Flash 154 i 8 2% v #% HAR AT DLKEE XA X 38k A A HoAth FH ik .
6.2.8 ECC (45iR44515)

NAND Flash il #5055 4 A~ ECC(HF A )it . /MR (— /N T data[7:0],—MH
T data[15:8]) W LABE T ( FR) 2048bytes (] ECC A BIL AL, HAME ML (—A
H T data[7:0], — > H T~ data[15:8]) nJ LABEH T C B 16bytes [ ECC &7 Ak 46 it (1) A=
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o
-28 fii ECC #ifiii=22 £ 47 &5 +6 7 41 A7 45
-14 {7 ECC #7ii=8 1117 %y 1H+6 A7 41 771

2048 7 ECC A B/ fic %

DATA7 | DATA6 | DATAS | DATA4 | DATA3 | DATA2 | DATA1l | DATAO
MECCn_0 | P64 P64’ | P32 P32’ P16 P16’ P8 P8’
MECCn_1 | P1024 | P1024’ | P512 P512'° | P256 P256' | P128 pP128’
MECCn_2 | P4 P4’ P2 p2’ P1 Pl P2048 | P2048’
MECCn_3 | P8192 | P8192' | P4096 | P4096’ | — — — _
16 FECCH L/ il R
DATA7 | DATA6 | DATA5 | DATA4 | DATA3 | DATA2 | DATALl | DATAO
SECCn 0 | P16 P16' P8 P8 P4 P4 P2 p2'
SECCn 1 | P1 P1' P64 P64’ P32 P32’ - -
6.2.8.1 ECC #ibui i
ECC il hia il 54725 ) ECC &iif7. (3 ECC #i. =¥ ECC 81 k=l
6.2.8.2 ECC FFHEE (K/Mip)
(1) 16 /7 NAND Flash 17 fif #e4: 11
AT f7[31:24] £i7[23:16] f7[15:8] £7[7:0]
NFMECCDO 2nd ECC for 2nd ECC for 1st ECC for 1st ECC for
1/0[15:8] 1/0[7:0] 1/0[15:8] 1/0[7:0]
NFMECCD1 | 4t ECC for 4t ECC for 3d ECC for 3d ECC for
1/O[15:8] 1/0[7:0] 1/0[15:8] 1/0[7:0]
T £i7[31:24] £i7[23:16] fr[15:8] R1[7:0]
NFSECCD | 2n ECC for 2nd ECC for 1st ECC for 1st ECC for
1/0[15:8] 1/0[7:0] 1/0[15:8] 1/0[7:0]
(2) 8 {ii NAND Flash f7fi 248 11
A £i7[31:24] £i7[23:16] £ir[15:8] Rz[7:0]
NFMECCDO - 2nd ECC for 1/0[7:0] - 1st ECC for 1/0[7:0]
NFMECCD1 - 4t ECC for 1/0[7:0] - 34 ECC for 1/0[7:0]
T f7[31:24] f7[23:16] £7[15:8] £7[7:0]
NFSECCD - 2nd ECC for 1/0[7:0] - 1st ECC for 1/0[7:0]

6.2.8.3 ECC Zmf21575)

(1D AT, ECCBEH N P A 135 Bds 42 i ECC A, Rk fRid s InitECC
£ (NFCONT[4]D % 1k ECC MfH, HAEESHdE 2 /i 0 theMainECCLock {7
(NFCONTI[15]) .

58 HE, ECC HIHLEZ (74 NFMECCO/1 41k ECC A iifid

(2) AL
(3) fEURCHMTESE —

E) . ECC

AHEIE BB E H ECCORE T AR IER S UE.
(4) AR R IX I ECC #iilifd, 5 0 (JE4isE) SpareECCLock £z (NFCONTI6])

TG (A2 N X 3 %45 ), theMainECCLock 7 & 1 (4
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(5) ANEELESHAE, WX ECC AL 77 {4 NFSECC I/F 1 ECC #7 {4
(6) FERSEHIEMBLE 25 N X 5 5, SpareECCLock £ & 1 (4iE) . ECC Al uie H
ECC
RET A EA SR AR
(7) — HSERAR T LA I G 25 55 3] 2% PR] DX 3 i A i i o
H¥: NFSECCD /& =5 W Xt ECC IRk4: G, 'S 35 X 8 ECC i 2 25 H X
B, XEEEA NFMECCO/L FR e —FF)  H A =258 X s b A= il

6.2.9 NAND Flash g5 4> i

OXFFFF_FFFF
Mot Used Not Used
0x6000_0000
SFR Area SFR Area
0x4800_0000
0%4000_OFFF e
0x4000_0000 | DOOSRAM (4KE)
SDRAM SDRAM
0x3800_000p | (DANKT, nGEST) (BANKT, nGCST)
SDRAM SDRAM
oa000_co0p | (BANKE.nGCSS) (BANKS, nGCS6)
SROM SROM
( 5 Py
0x2800_0000 | (BANKS, nGCSE) (BANKS, nGCS5)
SROM SROM
ox2000_co00 | (BANKS.nGCS4) (BANKK4, NGCS4)
SROM SROM
01500 0000 | (BANK3, nGCSY) (BANK3, nGCS3)
SROM SROM
N . )
ox1000_ooop | (BANK2, nGCS2) (BANK2, nGCS2)
SROM SROM
[ -~ )
0x0800_0000 | (BANK1,nGCS1) (BANK1, nGCS1)
SROM
BoatSRAM (4KEB
0x0000_oopp L (BANKD, nGES0) [ Boctsram (ke) |
OM[1:01=01, 10 OM[1:0] = 00

Figure 6-5. NAND Flash Memory Mapping

7E: SROM &k ROM Fl SRAM K AULE it 4%

6.2.10 NAND Flash & 5EE

RNB RIE o7 DATA[T]
nFRE —— RE OB DATA[E]
nFCE —— TE sk DATA[S]

CLE — CLE W04 [ DATAM]

MLE —— ALE o3 DATA[3]
nFWE —— WE 02— DATA[2]

o] DATA[1]
o0 DATA[D]

AR E HUhEI

Figure 6-6. A 8-bit NAND Flash Memory Interface

data[15:8]f1 data[7:0]5 [FlFE (K ik .
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RNE —— RIB W07 —— DATA[7] FnE — RIB O7 —— DATA[15]
nFRE — RE IlOF ——— DATA[E] nFRE — 1 RE OB —— DATA[14]
nFCE —— TE If05 ——— DATA[S] nFCE — CE 05 ——— DATA[13]
CLE — CLE W04 ——— DATAL4] CLE — CLE V04 — DATA[12]
ALE  ——— ALE V03 —— DATA[3] ME —— ALE O3 —— DATA[11]
nFWE —— WE o2 ——— DATA[Z] nFWE —— WE oz DATA[10]

W01 ——— DATA[1] Vo1 ——— DATA[S]

o0 —— DATA[D] VOO [ DATA[S]

Figure 6-7. Two 8-bit NAND Flash Memory Interface

RnE —— RIB o15 —— DATA[15]
nFRE —— RE o4 —— DATA[14]
nFCE —— TF yofa—— DATA[13]
CLE —— CLE 012 —— DATA[12]
AE —— ALE Y011 —— DATA[11]
nFWE —— WE yoto—— DATA[10]
yoa —— DATA[9]
roa T DATA[B]
vo7 —— DATA[]
o —— DATA[G]
yos —— DATA[]
yoa T DATAM]
yoz —— DATA[3]
yo2 —— DATA[2]
o1 [ DATA[]
op [ DATA[]

Figure 6-8. A 16-bit NAND Flash Memory Interface

6.3 NADN Flash 7528

(1) NADN Flash fc'# 27 {4 (NFCONF)

(2) NADN Flash #Z il &7 f7-# (NFCONT)

(3) NADN Flash #7427 f¢# (NFCMMD)

(4) NADN Flash Hihl %5 17 % (NFADDR)

(5) NADN Flash %#i %5 /745 (NFDATA)

(6) NADN Flash ¥4 [X i ECC % 7% (NFMECCDO0/1)
(7) NADN Flash ZF[H[X ik ECC 7 {7#% (NFSECCD)

(8) NADN Flash #1EIRA %5 /7 45 (NFSTAT)

(9) NADN Flash ECCO/1 IRZ&F 748 (NFESTATO/1)

(10) NADN Flash F#{li X IECCIR A Ff7-#4 (NFMECC)
(11) NADN Flash #¥H[XIRECCIR &7 (NFSECC)
(12) NADN Flash il 75 £ 4% (NFSBLK &NFEBLK)

6.3.1 NADN Flash Bt & #7752

NAND FLASH CONFIGURATION REGISTER (NFCONF)

A Huhk 545 iR SfrfE

NFCONF | Ox4E000000 | R/W | NAND Flashfif & &5 17 4% 0x0000100X
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NFCONF A P LGN
TR B [15:14] | fR¥ -
TACLS [13:12] CLE & ALE duration setting value (0~3) Duration = HCLK x | 01
TACLS
TR B [11] TR B 0
TWRPHO [10:8] TWRPHO duration setting value (0~7) Duration = HCLK x | 000
(TWRPHO +1)
TR [7] TR 0
TWRPH1 [6:4] TWRPH1 duration setting value (0~7) Duration = HCLK x | 000
(TWRPH1 +1)
AdvFlash [3] Advance NAND flash memory for auto-booting 0: Support | H/W Set
Hig) 256 or 512 byte/page NAND flash memory 1: Support | (NCONO)

1024 or 2048 byte/page NAND flash memory This bit is
determined by NCONO pin status during reset and wake-
up from sleep mode.

PageSize [2] NAND flash memory page size for auto-booting AdvFlash | H/W Set
(i) PageSize When AdvFlash is 0, 0: 256 Word/page, 1: 512 | (GPG13)
Bytes/page When AdvFlash is 1, 0: 1024 Word/page, 1:
2048 Bytes/page This bit is determined by GPG13 pin
status during reset and wake-up from sleep mode. After
reset, the GPG13 can be used as general I/O port or
External interrupt.

AddrCycle [1] NAND flash memory Address cycle for auto-booting | H/W Set
(i) AdvFlash AddrCycle When AdvFlash is 0, 0: 3 address | (GPG14)
cycle 1: 4 address cycle When AdvFlash is 1, 0: 4 address
cycle 1: 5 address cycle This bit is determined by
GPG14pin status during reset and wake-up from sleep
mode. After reset, the GPG14can be used as general 1/0
port or External interrupt.

BusWidth [0] NAND Flash Memory I/O bus width for auto-booting and | H/W Set
(B general access. 0: 8-bit bus 1: 16-bit bus (GPG15)

This bit is determined by GPG15 pin status during reset
and wake-up from sleep mode. After reset, the GPG15 can
be used as general I/O port or External interrupt. This bit
can be changed by software.

6.3.2 EHIFAAR

CONTROL REGISTER (NFCONT)

T Hok w5 i BEAE
NFCONT | Ox4E000004 | R/W | NAND Flashiz ] %5 f7 4% 0x0384

NFCONT o ik HIAG1E
TR B [15:14] | R 0
Lock-tight | [13] Lock-tight configuration 0

0: Disable lock-tight 1: Enable lock-tight,

Once this bit is set to 1, you cannot clear. Only reset or
wake up from sleep mode can make this bit disable
(cannot cleared by software).

When it is set to 1, the area setting in NFSBLK
(Ox4E000038) to NFEBLK (0x4E00003C)-1 is unlocked,
and except this area, write or erase command will be
invalid and only read command is valid.

When you try to write or erase locked area, the illegal a




