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MTD F&%H flash IREhEES
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3.1 AR

NAND MTD/UBI ¥ahEE&®4E 5 KAH, sATE:

______________________________________________________________________

....................................................

direct char device acfes generic operation

3-1: UBI 2213

#BA: MTD standard interface: X% MTD REi#EAI%E# M FLASH bad block manager:

XapEXT flash IFRAVETEE FLASH SPL: FEEXIIETE boot0. bootl, AJFAF ioctl X

boot0. bootl BF4k SECURESTORAGE: FZE R4 FERMHFAEHIEMNEIE SPI: HOST
il = S as
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3.2 R4S

kernel JEF5H R linux-5.4/drivers/mtd/awnand/spinand

F— Kconfig

— Makefile

— physic

— bbt.c

— cache.c

— core.c

— ecc.c

— id.c

— Makefile

— ops.c

L— physic.h
secure-storage.c
sunxi-common.c
sunxi-core.c
sunxi-debug.c
sunxi-nftl-core.c
sunxi-spinand.h

(rrirrr——

NZERT

*-- include
Y-~ linux
Y-~ mtd
| -- aw=spinand.h

3.3 RBEIHEE X

3.3.1 flash IR& {5 S HIELEM

struct aw_spinand phy info {
const char *Model;

unsigned int DieCntPerChip;
unsigned int BlkCntPerDie;
unsigned int PageCntPerBlk;
unsigned int SectCntPerPage;
unsigned int OobSizePerPage;

#define BAD BLK FLAG MARK

#define BAD BLK FLAG FRIST 1 PAGE

#define BAD BLK FLAG FIRST 2 PAGE

#define BAD BLK FLAG LAST 1 PAGE

#define BAD BLK FLAG LAST 2 PAGE
int BadBlockFlag;

#define SPINAND DUAL_ READ

#define SPINAND QUAD READ

#define SPINAND QUAD PROGRAM

unsigned char NandID[MAX ID LEN];

0x03
0x00
0x01
0x02
0x03

BIT(0)
BIT(1)
BIT(2)

IR © HiB2EREROBIRAR. RE—INF
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#define SPINAND_QUAD_NO NEED_ENABLE BIT(3)
#define SPINAND ONEDUMMY AFTER RANDOMREAD  BIT(8)

#define HAS EXT ECC SEO1 BIT(0)
#define HAS EXT ECC_STATUS BIT(1)

int OperationOpt;
int MaxEraseTimes;

enum ecc_status shift ecc status shift;
int EccFlag;

enum ecc_limit err EccType;

enum ecc_oob protected EccProtectedType;

WER:

- wn e

ok W=

Model: flash 9 model &=F

NandID: flash A9 id 13

DieCntPerChip: # chip # die Mk

BlkCntPerDie: & die %1 block

PageCntPerBlk: & block %LU page
SectCntPerPage: & page B% /D1 BKX
OobSizePerPage: & page B obb A/

BadBlockFlag: FRIFEFEBREE block BIAR page &

BAD BLK FLAG FRIST 1 PAGE
BAD BLK FLAG(FIRST 2 PAGE
BAD BLK FLAG LAST1 PAGE
BAD BLK FLAG LAST 2 PAGE

OperationOpt: Z#5AVIE(E

SPINAND DUAL READ

SPINAND QUAD.READ
SPINAND QUAD PROGRAM
SPINAND QUAD NO NEED ENABLE

SPINAND ONEDUMMY AFTER RANDOMREAD

MaxEraseTimes: RAIRREIE

EccFlag: #4815 ecc status i EBRAE

GD5F1GQ4UCYIG i@ OFh + COh $£EX ecc status, MFEHFEE EccFlag
MX35LF1GE4AB i@ 7Ch + one dummy byte ¥XEX ecc status, WEE EccFlag =
HAS_EXT ECC STATUS

EccType: &E ecc BN NIPREX R

EccProtectedType: 7f spare XKi&FEU ecc fRIFHY 16byte £/ oob X

5 (MX35LF2GE4AD) :
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%%

z22

=

{
.Model = "MX35LF2GE4AD",
.NandID = {0xc2, 0x26, 0x03, Oxff, Oxff, Oxff, Oxff, Oxff},
.DieCntPerChip =1,
.SectCntPerPage = 4,
.PageCntPerBlk = 64,
.BlkCntPerDie = 2048,
.0obSizePerPage = 64,
.OperationOpt = SPINAND QUAD READ | SPINAND QUAD PROGRAM |
SPINAND DUAL READ,
.MaxEraseTimes = 65000,
.EccFlag = HAS EXT ECC_STATUS,
.EccType = BIT4 LIMIT5 TO 8 ERR9 TO 15,
.EccProtectedType = SIZE16 OFF4 LEN4 OFF8,
.BadBlockFlag = BAD BLK FLAG FIRST 2 PAGE,

3.3.2 flash chip #3E4EW

struct aw_spinand chip {
struct aw spinand chip ops *ops;
struct aw spinand ecc *ecc;
struct aw_spinand cache *cache;
struct aw _spinand info *info;
struct aw_spinand_bbt-*bbt;
struct spi device *spi;
unsigned int<rx bit;
unsigned int tx bit;
unsigned/int freq;
void *priv;

};

EMEXT flash chip ERYIIRRR SRS U chip EXY flash AYIRIERO.

e aw spinand chiprops: flash i#. 5. {BHRFEEO

e aw spinand ecc: flash ecc . BHMKREEEZEO

e aw spinand cache: ¥f4&7F page NEIE, EEIEEUE

e aw spinand info: flash ID. page size F=ERIREE EVIRIEEDO
e aw spinand bbt: flash IFRKRNEBFIR(EEO

e spi device: spi RIZEFINSIELEME

e rx bit: WREIRERE

o tx bit: BRERIEINE

IR © HiB2EREROBIRAR. RE—INF
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3.3.3 aw _spinand chip request

struct aw spinand chip request {

unsigned int block;
unsigned int page;
unsigned int pageoff;
unsigned int ooblen;
unsigned int datalen;
void *databuf;

void *oobbuf;

unsigned int oobleft;
unsigned int dataleft;

1

BREBNGEHME, NEMEIETHITFIRMEN block AN page BIZ /DR BIEIE
databuf/oobbuf

e block: fFHZ{FR

e page: THR{ER

e pageoff: #E{ER

e ooblen: #fE oob KE
o datalen: REHIEKE
o databuf: Z{EBIREIE
e oobbuf: #{EE+r00b

3.3.4 ubi/ec hdr

struct ubi ec 'hdr {
~ be32" magic;
_u8 version;
_u8 paddingl(31;
__beb4 ec; /* Warning: the current limit is 31-bit anyway! */
__be32 vid hdr_offset;
__be32 data offset;
~_be32 image seq;
_u8 padding2[321];
~ be32 hdr _crc;

} _ packed;

@magic: erase counter header magic number (%UBI EC HDR MAGIC)

@version: version of UBI implementation which is supposed to accept this UBI image
©@paddingl: reserved for future, zeroes

@ec: the erase counter

@vid_hdr_offset: where the VID header starts

WRAFRE © BseEREROERAE. RE—TNF 7
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@data_offset: where the user data start

MHER: WE

@image_seq: image sequence number
©@padding?2: reserved for future, zeroes
©@hdr_crc: erase counter header CRC checksum

EC: Erase Count, ieFHRIIBIXE, 7 ubiattach MRHEIEE— mtd, W% PEB £&H
EC, MIA¥EYM EC 8, BN EC ERETEIERINEHEA SE 1

3.3.5 ubi vid hdr

__be32
_u8
_u8
_u8
_u8
_ be32
__be32
_u8
_ be32
_ be32
_ be32
__be32
_u8
__beb64
_u8
_ be32
} _ packed;

struct ubi vid hdr {

magic;
version;

vol type;
copy flag;
compat;

vol id;
lnum;
paddingl[4];
data size;
used ebs;
data pad;
datafcrc;
padding2([41];
sqnum;
padding3[12];
hdr _crc;

@magic: volume identifier header magic number (%UBI VID HDR MAGIC)

©@version: UBI implementation version which is supposed to accept this UBI image
(%UBI VERSION)

@vol_type: volume type (%UBI VID DYNAMIC or %UBI VID STATIC)

@copy_flag: if this logical eraseblock was copied from another physical eraseblock
(for wear-leveling reasons)

@compat: compatibility of this volume(%0, % UBI COMPAT DELETE, %UBI COMPAT IGNORE,
%UBI_COMPAT PRESERVE, or %UBI_ COMPAT REJECT)

@vol_id: ID of this volume
@Inum: logical eraseblock number

©@paddingl: reserved for future, zeroes

WRAFRE © BseEREROERAE. RE—TNF 8
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@data_size: how many bytes of data this logical eraseblock contains

@used_ebs: total number of used logical eraseblocks in this volume
@data_pad: how many bytes at the end of this physical eraseblock are not used
@data_crc: CRC checksum of the data stored in this logical eraseblock
©@padding?2: reserved for future, zeroes

@sgnum: sequence number

©@padding3: reserved for future, zeroes

©@hdr_crc: volume identifier header CRC checksum

SR

@sqnum E LI L VID kN2 BF5IITEENE. 8% UBI E—MHH VID 3kZ| flash BY,
2RFTITHESEIEM, B EE— 1B eraseblock MRESE— N FAVIIER erase-
block BY, £BF5Iit#ERE—TERS 64 (¥, BiNBRREKZFA=RE. @sqnum(FF
3) BTFX D #IBARASBZHEIRFRIR,

ERMIER, FTEEE Z M eraseblock X4 [E]— N4 eraseblock, BIEEIRIRLHEIEE
1 @vol_id 1 @Ilnum & FRIZFHNTE —MZERERIR L, SHMSTIIBVIERIR P,

1. E7 UBI AJLUETIRRYIE ERVIRERIR, FRLLATREH LA TIE R L #2F18kR, Pl P #H%
HEZBR, AF L SN, B, BRSGIES—MIIEMVIZERIR P1, FRLL P1 BN, REFRT#
MNER AL, ER- 5 NIEMN eraseblock P #1 P1 X [E—NZ4ERY eraseblock Lo 1B
2 P1 WFEIISE KX, FRL UBI 7£7%# flash BYi%E#R P,

2. UBI AE#RIZEIRFRIRZ B EMIRIRERIR, LUARIRFEIBRIB Y, B0, MR UBI
¥ L M P %52l P1, £ P RMEBRZASAERTENER, BRMIERRR P
P1 W F L, UBL %Z7E flash EZITEFHP -1 @sqnum FEXTH PEB 2R
4589 (B2 P Y @sqnum ER) MEIZ, EREZFREEESFIISHYIZRIRRERIERY,
EARFENENSISAURAEEEFIIZAFE, FHit P PRKRIERRTE (P->P1 KEH
58) o (UVERFSRMIYNIZRIMRERSEH, RABENKIETRRIA EBEEFZE
[ Pl AINEZHIENER). i, FFENESATRAEEER P NINIFEpIEE, FrLL
ESSBAREN P, “KE5” 2 OK #Y, EMABRRENRE L.

UBI f£A @copy_flag FERTXMEERFRE—1EIA, UBI EitEHIERN CRC, HEKE
WIBThEY, FHREFHEEZEID (P1) Y @data_crc F. ALk, 3 UBI REMBKET (P 8¢ P1)
PIEFE—MIERERIRE, SKNEHIR (P1) BY @copy_flag. NREHKERR, HERMEET,
MBS BOET. MRIRETIZE, NWwERIAE (P1) B9EIE CRC, R CRC R ZIEHAT,
XMYIRIBERIRBOES (P1), BN, RFHERIER Po

NRBFHSE, @data_crc FREZJEBEEFFRAZTH CRC REEM, XNTFiisSE, EFES

WRAFRE © BseEREROERAE. RE—TNF 9
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CRC RGN, M—MFIMERRE, SYIRRRRNEIERERIIE FRABRIN, BiE
FREFAITEHIE CRC, HIEHZF#T @data_crc FEH,

@used_ebs FERNATHSE, ERTRENHREFESVDIERR, WFiSE, XIMFER
FARERHBELEZEE 0o

@data_pad ZEIZEREANFTEHITE, FHit, @data pad FEEERME LD TZENITIE
BRI AN H—DATE UBI B EEAEERAEG (Eb80, cramfs) B, XZ2IEEHEH,

LEB 5 PEB
block size =128k 115
PEB

' Y
EC VID DATA

X
2k 2k - 5045 [X

Y

LEB

super block =2 block =512 R

EC: Eksvdn REMEEFE

VID: Volume ID « logical eraseblock=

T8E T Fphysical eraseblock ¥ BY logical eraseblock

3-2: PEB-LEB

3.4 XpEEONA
3.4.1 MTD B0

3.4.1.1 aw _rawnand _mtd _erase

[static int aw rawnand mtd erase(struct mtd info *mtd, struct erase info *instr) ]

description: mtd erase interface

@mtd: MTD device structure

WA © BSEERERHERAE. RE—TF 10
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@instr: erase operation descrition structure

return: success return 0, fail return fail code

3.4.1.2 aw_rawnand_mtd_read

static int aw rawnand mtd read(struct mtd info *mtd, loff t from, size t len,size t *retlen
, u_char *buf)

description: mtd read interface

@mtd: MTD device structure

@from: offset to read from MTD device
@len: datalen

@retlen: had read data len

@buf: data buffer

return: success return max bitflips, fail returnifail code

3.4.1.3 aw_rawnand mtd_read _oob

static int aw rawnand_mtd_read oob(struct mtd_info *mtd, loff_t from, struct mtd_oob_ops *
ops)

description: 'mtd read data with’oob
©@mtd: MTD device structure
@ops: oob eperation descrition structure

return: success return max bitflips, fail return fail code

3.4.1.4 aw_rawnand_mtd_write

static int aw_rawnand mtd write(struct mtd _info *mtd, loff t to, size t len, size t *retlen
, const u char *buf)

description: mtd write data interface

@to: offset to MTD device

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 11
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@len: want write data len
@retlen: return the writen len
@buf: data buffer

return: success return 0, fail return code fail

3.4.1.5 aw _rawnand _mtd write _oob

ops)

static int aw_rawnand_mtd_write oob(struct mtd_info *mtd, loff_t to, struct mtd_oob _ops *

description: write data with oob

©@mtd: MTD device structure

@to: offset to MTD device

@ops: oob operation descrition structure

return: success return 0, fail return code fail

3.4.1.6 aw_rawnand mtd_block _isbad

[static int aw rawnand mtd block isbad(struct mtd info *mtd, loff t ofs)

description: check block is badblock or not
©@mtd: MTD device structure
©@ofs: offset the mtd device start (align to simu block size)

return: true if the block is bad, or false if the block is good

3.4.1.7 aw_rawnand_mtd_block markbad

[static int aw_rawnand mtd block markbad(struct mtd info *mtd, loff t ofs)

description: mark block at the given offset as bad block
@mtd: MTD device structure

@ofs: offset the mtd device start

WRAFRE © BseEREROERAE. RE—TNF
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return: success to mark return 0, or fail return fail code.

3.4.2 ¥EEEEO

3.4.2.1 aw _spinand_chip read_single page

static int aw spinand chip read single page(struct aw spinand chip *chip,
struct aw spinand chip request *req)

description: Read physics on a page
@chip: See 3.3.2
©@req: See 3.3.3

return: zero on success, else a negative error code.

3.4.2.2 aw_spinand_chip_write_single_page

static int aw spinand_chip write single page(struct aw spinand chip *chip,
struct aw spinand chip request *req)

description: Write physics on a page
@chip: See 3.3.2
©@req: See 3.3.3

return: zero on success, else’a negative error code.

3.4.2.3 aw_spinand_chip_erase_single block

static int aw spinand chip erase single block(struct aw spinand chip *chip,
struct aw_spinand chip request *req)

description: Erase physics on a block
©@chip: See 3.3.2
@req: See 3.3.3

return: zero on success, else a negative error code.

IR © HiB2EREROBIRAR. RE—INF
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3.4.2.4 aw_spinand_chip_isbad_single_block

static int aw spinand_chip isbad single block(struct aw spinand_chip *chip,
struct aw _spinand chip request *req)

description: Set to bad block
@chip: See 3.3.2
©req: See 3.3.3

return: zero on success, else a negative error code.

3.4.2.5 aw_spinand_chip_markbad single block

static int aw spinand chip markbad single block(struct aw_spinand chip *chip}
struct aw _spinand chip request *req)

description: Set to bad block
©@chip: See 3.3.2
@req: See 3.3.3

return: zero on success, else a negative error code.

WRAFRE © BseEREROERAE. RE—TNF
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KIRELE

4.1 uboot {EIRECE

Device Drivers-->Sunxi flash support-->
[*]Support sunxi nand devices
[*]Support sunxi nand ubifs devices
[*]Support COMM NAND V1 interface

MTE:
--- Sunxi flash support ©
| [*] Support sunxi nand devices |
| [*] Support sunxi nand ubifs devi
[ ] Support COMM NAND interfac
[*] I
[H]
[ ]
/]
4-1: u-boot-spinand-menuconfig
4.2 kernel {RIRECE
((Device Drivers->Memory Technology Device(MTD) support-->sunxi-nand )

L Fetain master device when partitioned
FAM/ROM/Flash chip drivers ---=
M=pping drivers for chip access ---=
celf-contained MTD device drivers ---=

< = OneNAND Device Support ----

< = Faw/Parallel NAND Device Support ----
op M A -

] emory drivers ---=
= = SPI-MOR device support ----
-*-  Fnable UBI - Unsorted block images ---= |

< == HyperBus support  ----

4-2: UBI

WA © BSEERERHERAE. RE—TF 15
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SUNX1-Nanc
§ ---= (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y
end: [*] built-in [ ] excluded <M= module < = module capable

<t~ AWMAND CHOICE (Allwinner MTD SPINAND Device Support)
[ ] create pstore mtd partition for aw ubi spinand

[ 1 check crcl6é for each page on spinand physical layer
[*] enable simulate multiplane

4-3: ker nand-cfg

AWNAND CHOICE .
Use the arrow keys to navigate this window or press the
hotkey of the item you wish to select followed by the =SPACE
BAR=>. Press <7?> for additional information about thas

(x)BAllwinner MTD SPINAND Device Support

Allwinner MID RAWMAND Devices Support

< Help =

4-4: ker spinand

((Device Drivers->SPL support )
S >

T ST MRS LTwld L TLIILT I LaQvT Wi avea - ==
< = sunxl system info driver
< = sunx1 smc interfaces

I2C support ---=
= = [ 3C sypport - - - -
| [*] SPI support ---= |

= = -PMI support ----
< = H-I support ----
< = PP5 support ----

FTP clock support ---=
[#] Pin controllers ---=
-*- GPIO Support ---=
w w Nallacte T_wira ciimnnrt _————
4-5: spi-1

WA © BSEERERHERAE. RE—TF 16
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B
reescale SPI controller and Aeroflex Gaisler GRLIE SPI controller
penCores tiny SPI
ockchip 5PI controller driver
1Five SPI controller
1lwinner 418 SoCs SPI controller
1lwinner 431 SPI controller
1 ntroller

AA A A AA
L' R TR T T

= UNXI SPI Controller
= = 1l1inx SPI controller common module
< = 1linx ZyngMP GQSPI controller
#%% SPT Protocol Masters #®##
< = ser mode SPI device driver support

4-6: spi-2

((Device Drivers->DMA Engine support )

< > Sound card support ----
HID support ---=

1 USB support ----

> MMC/5D/SDI0 card support ----

= Sony MemoryStick card support ----

1 LED Support ----

] tccessibility support ----

]l BEeal Tame Clock - _>

T -

MABUF options ---=

[ 1 fuxiliary Display support ----
= = lserspace I/0 drivers ----

[ 1 virtualizatiom.drivers ----

[ 1 virtio deivers --==

4-7: DMA-1

=¥ UMA Devicest ===
= -

<#> | Allwinner A31 SoCs DMA support

< = | Synopsys DesignWare AXI DMA support
< = |Freescale eDMA engifne support
< = Untel integrated PMA 64-bit support
< = Jualcomm Technologies HIDMA Management support
< = ualcomm. Technologies HIDMA Channel support
< = ynopsys DesigniWare AHE DMA platform driver
#xx DMA Clients #==
4-8: DMA-2
((bevice Drivers->S0C (System On Chip) )

WA © BSEERERHERAE. RE—TF 17
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|l amlogic SoC drivers
speed SoC drivers ----
roadcom SoC drivers ----
NYP/Freescale QorIQ SoC drivers ----
.M¥ SoC drivers ----
walcomm SoC drivers ----

<*= /llwinner sunxi sid support

=¥ NLlWinner SUnxXi arisc support

<*= /llwinner sunxi riscv suspend support
[ 1 7I s0C drivers support ----

ilinx SoC drivers ---=
4-9: SID
[File systems-->Miscellaneous filesystems--> ]
E*j d&éﬁcéa-éamﬁ;;;éién options for JFFS2
[*] FFS2 ZLIB compression support
[ ] FFS2 LZ0 compression support
[*] FFS2 RTIME compression support
[*] FFS2 RUBIN compression support
FFS2 default compression mode (priority) --->
<> UBIFS file system support
[ ] dvanced compression options
[ ] ccess time support

< = ogFS file system

< > Zompressed ROM file system support (cramfs) (OBSOLETE)

<*> (SquashFS 4.0 - Squashed file system support

ile decompression options (Decompress file data into an inter
ecompressor parallelisation options (Single threaded compress
quashfs XATTR support

nclude support for ZLIB compressed file systems

——
[——

4-10;menuconfig spinand ubifs

4.3 env.cfg

£ env.cfg RAHRMELTE, setargs nand ubi % copy —14 setargs nand BHRININ VT2

nand_root=
mtd_name
rootfstype

setargs_nand_ubi=setenv bootargs ubi.mtd=${mtd_name}
rootfstype=3

4-11: build-mkcmd
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