< Avuwiner

Linux SLCNAND
HA&ZisE

Rz=S: 1.2
A% HHA: 2024.03.08



@LWIIWER

XHEER: W

hRZs 75 58
hRZs S HHA FIMEITA REHR
1.0 2022.11.10 AW1669 HIBkRZS
1.1 2023.03.22 AW1669 110 a523 EE N B
1.2 2024.03.08 AW2155 BEHRZEOSEWEE S E

WEAFRE © BRiBeERHRRNERAE. RE—TIF



@LWIMIER

XHEER: W

1 B 1
11 REBEB ... e 1
1.2 EASEE . .. e e 1
13 HBRAR . e 1

2 RiE. SEEREE 2

3 RiEigit 3
3.1 ERRLEF e 3
3.2 GBREBEEND e 4

32,1 ARZARZS <LINUX5.4 . . . 4
3.2.2 EARZS ZLinux5.10 . . . . . e e 4
33 KBEUETEN . . e 5
331 flashi@BEBEIREM . .. .. .. .. ... . . e 5
332 flashchipBIBLEM . . . . . . . ... e 7
333 wubi_ec_hdr. ... ... . a 9
3.3.4 ubivid_hdert o e, L 10
34 KREHEONREAAL . . e 13
341 MTIDBEO .4 . . . . e 13
34.1.1 aw_rawnand . mtd erase . .. ... ... ... ... ... 13
34.12 aw_rawnand mtd read . .. ... ... ... ... 13
3.4.1.3 aw_rawnand_mtd _read_oob . .. ... ... ... ... ... ... 13
3.4.14 aw_rawnand_mtd_write ... ... ... ... ... ... 14
34.1.5 aw_rawnand/mtd_write_oob . ... ... ... ... .. .. ... 14
3.4.1.6 aw_rawnand_mtd_block isbad ... ... ... ... ....... 14
3.4.1.7 aw rawnand_mtd_block_markbad . ... ... ... ... .... 15

342 WPIBRIEO . . . e 15
3.42.1 aw_rawnand_chip_read_page . ... .. ... ... .. ... ... 15
3.42.2 aw_rawnand_chip_write_page. . . ... .. ... ... ... 15
3.4.2.3 aw_rawnand_chip_erase . ... ... ... . ... ... . ... 16
3424 aw_rawnand_chip_block_bad . ... ... ... .. ... ..... 16
3.4.2.,5 aw_rawnand_chip_block_markbad . . .. ... .. ... ..... 16

343 Uboot A ED . . . . . . e 17
3.43.1 sunxi_flash_nand_probe . ... ... ... ... ... .. .. ... 17
3.4.3.2 sunxi_flash_nand_init . . .. ... ... ... ... .. L. 17
3.4.3.3 sunxi_flash_nand_exit. ... ... ... ... .. ... ... ..., 17
3.4.3.4 sunxi_flash_nand write . . . . . . ... ... ... 17
3.4.3.5 sunxi_flash_ nand read ... ... ... .. .. . . ... ... ... 18
3.4.3.6 sunxi_flash_nand_erase. .. .. ... ... ... ... ... .... 18

WEAFRE © BRiBeERHRRNERAE. RE—TIF ii



@LWIMIER

XHEER: W

3.4.3.7 sunxi_flash_nand_force_erase . . .. ... ... ... .. ..... 18

3.4.3.8 sunxi_flash_nand_flush . . ... ...... ... ... ... .... 18

3.43.9 sunxi_flash_nand_download_spl . ... .............. 19

3.4.3.10 sunxi_flash_nand_download_toc .. ... ... ... ....... 19

4 (ERECE 20
41 ubootfEHRECE . . . . . 20
42 kernelBIRECE . . . . . . e 20
4.2.1 WIZARZS <LINUX5.4 . . . . o o 20

422 WIZARZS ZLinux5.10 . . . . ... 22

43 envcfg .. 24
4.4 SOoCISEMERE . . . . . . e 25
45 board BIGEWECE . . . . . . .. 25
451 SFIEIPINMUXERE . . . . . . . e 26

452 nandi@BTEECE . . . . . o 26

5 {EREH 28
6 ERREHE 29

WEAFRE © BRiBeERHRRNERAE. RE—TIF



@LWIMIER

XHEER: W

3-1
3-2
4-1
4-2
4-3
4-4
4-5
4-6
4-7
4-8
4-9
4-10

UBIZRA . 3
PEB-LEB . . . . 12
u-boot-spinand-menuconfig . . .. .. ... L o 20
UBI . . 21
ker_nand-cfg . . . . ... .. 21
ker_spinand. . . . . ... . 21
menuconfig_spinand_ubifs. . . . ... ... o 22
rawnand-config. . . . . ... 23
linxu5.10-menuconfig-spi . . . . . . . ... .. 23
linxu5.10-menuconfig-dma . . . . ... ... . 24
menuconfig_spinand_ubifs. . . . ... ... o 24
build-mkemd . . . . . e e 24

WEAFRE © BRiBeERHRRNERAE. RE—TIF iv



@LW/MIER

TR W

1.1 &wEEHMN

748 Sunxi SLCNand mtd/ubi IREhi&it, 5 @HEXIREHFIN B A A &R

1.2 ;ERAEHE

AIgIHERATF UBI 5% SLCNAND &

1.3 fxXAR

Nand RIRF R A, RNBAFRAGEF

WEAFRE © BRiBeERHRRNERAE. RE—TIF 1



( Auwiner
XHLER: W

Bl RiS. SESERES

MTD: (Memory Technology device) BRTFIHRITFMHEIZER linux FRES. FIRHRE MTD FH
48 flash IXBHERSY

UBI: UBI FRZEET MTD F&%B, 7£ MTD LI nand 4ENEIRIELE, M LRE#Kk nand
Y41

1£3R (Bad Block): HIfELZH nand SRR SEEH MERERIEFEH S EIFIR

R
\.\“'\“ﬂe

WEAFRE © BRiBeERHRRNERAE. RE—TIF 2



( Auwiner
XHLER: W

gt

3.1 AR5

NAND MTD/UBI IRchEEG3E 5 KAH, WTE:

direct char device generic operation

mlaad/inlna

_______________________________________________________________________________________

3-1: UBI Z8#4

PR

MTD standard interface: ¥4 MTD BiBRIEE &0

WEAFRE © BRiBeERHRRNERAE. RE—TIF 3



@LW/MIER

XHIEER: W

FLASH bad block manager: IRajE%¢ flash IR RV EIE
FLASH SPL: X B2
SECURESTORAGE: FERH FRIRHABIIENEIRE

SPI:

HOST imfzhlesE RIS

3.2 R4

3.2.1 AZhRZAS <Linux5.4

kernel JBF5E R linux-5.4/drivers/mtd/awnand/rawnand

—— Kconfig
—— Makefile
F——rawnand

——aw_rawnand_base.c
——aw_rawnand_bbt.c
——aw_rawnand_ids.c
——aw_rawnand_nfc.c
——aw_rawnand_nfc.h

—— aw_rawnand_securestorage.c
F——aw_rawnand_spl.¢

F—— Kconfig

—— Makefile

Sk t7E: linuxds.4/include/linux/mtd/

include/linux/mtd/
—— aw-rawnand.h

3.2.2 AZhRZAS =Linux5.10

kernel JEFB B R bsp/drivers/mtd/awnand

——— Kconfig
—— Makefile
F——rawnand

——aw_rawnand_base.c
——aw_rawnand_bbt.c
——aw_rawnand_ids.c
——aw_rawnand_nfc.c
F——aw_rawnand_nfc.h
——aw_rawnand_nfc_v0.c
——aw_rawnand_securestorage.c
F——aw_rawnand_spl.c
——bootloader_update_demo.c
F—— Kconfig

—— Makefile

MiES boot0. bootl, BIATF ioctl ¥F boot0. bootl BIFK
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SLXH1E: bsp/include/linux/mtd/

F——aw-rawnand.h

3.3 XPEHEENX

3.3.1 flash ig&E 2 HIBSHY

struct aw_nand_flash_dev {

char *name;
union {

struct {

uint8_t mfr_id;
uint8_t dev_id;

L

uint8_t id[RAWNAND_MAX_ID_LEN];
k
intid_len;
unsigned int dies_per_chip;
/*main data size, eg. Page Size:(2K+64)byte ==> pagesize=2K byte,
* sparesize=64byte*/
unsigned int pagesize;
unsigned int sparesize;
unsigned int pages_per_blk;
unsigned int blks_per_die;
unsigned int access_freq;
enum error_management badblock_flag_pos;
unsigned int pe_cycles;
unsigned int options;

b
WER:

e name: flash B98I F

e id: flashByid g

e dies_per_chip: & chip B9 die M4%

e pagesize: —NTIA/N

e sparesize: spare XA/

o pages_per_blk: & block %/~ page

e access_freq: T{ESfiZ

o badblock_flag_pos: IFRIFEZMAES D block BIFE page &

PST_FIRST_PAGE
PST_FIRST_TWO_PAGES
PST_LAST_PAGE
PST_LAST_TWO_PAGES
PST_FIRST_AND_LAST_PAGES
PST_FIRST_TWO_AND_LAST_PAGES

SR e
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No ok wN =

8.

9.
10.
11.
12.
13.
14.
15.
16.

pe_cycles: flash ZHHEFRREL
options: ZHFRVIR(E

RAWNAND_ITF_SDR

RAWNAND_ITF_ONFI_DDR

RAWNAND_ITF_ONFI_DDR2

RAWNAND_ITF_TOGGLE_DDR

RAWNAND_ITF_TOGGLE_DDR2

RAWNAND_TOGGLE_SUPPORT_ONLY // TOGGLE only suppor
RAWNAND_ONFI_TIMING_MODE // ONFI timing mode, used in both asynchronous and syn-
chronous mode

RAWNAND_ONFI_FEATURE_EXT_PARAM_PAGE //ONFI features
RAWNAND_MULTI_WRITE // Chip allow multi writes (80h - 11h ~ 80h - 10h)
RAWNAND_MULTI_READ // Chip allow multi reads

RAWNAND_MULTI_ERASE // Chip allow multi erase (60h-60h-doh)
RAWNAND_MULTI_ONFI_ERASE // Chip allow onfi multi erase (60h-d1h ~60h- dOh)
RAWNAND_JEDEC_MULTI_WRITE // Chip allow multi writes (80h —11h ~81h - 10h)
RAWNAND_ROW_ADDR_2 // Device needs 2rd row address cycle
RAWNAND_TOGGLE_DDR_TO_SDR // Default Toggle DDR1.0., SDRneed to set
RAWNAND_NFC_RANDOM //Open nfc randomizer

BIF (TC58NVG1S3HTAQ0) :

{
.name = "TC58NVG1S3HTAO0Q",
.id ={0x98, Oxda, 0x90, 0x15, Ox76},
.id_len=5,
.dies_per_chip=1,
.pagesize = SZ| 2K,
.sparesize =128,
.pages_per_blk =64,
.blks_per_die =2048,
.access_freq =40,
.badblock_flag_pos = PST_FIRST_PAGE,
.pe_cycles =PE_CYCLES_100K,
.options = RAWNAND_ITF_SDR | RAWNAND_NFC_RANDOM | RAWNAND_JEDEC_MULTI_WRITE |
RAWNAND_MULTI_ERASE,

}’

(388

4R flash SHECESEZSE (NAND 18 _ iRitism)
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3.3.2 flash chip B4t

struct aw_nand_chip {
struct mutex lock;

/**************************

*

mtd layer

chip

*| --blkn----|--blkn+1--|

*| (planeA) | (planeB)|

ATy

struct mtd_info mtd;
#define SLC_NAND (0)
#define MLC_NAND (1)

int type;

uint8_t id[RAWNAND_MAX_ID_LEN];
unsigned int dies;
#define MAX_DIES (2U)
uint64_t diesize[MAX_DIES];
int chips;
uint64_t chipsize;
uint64_t simu_chipsize;
int chip_shift;
int simu_chip_shift;
int chip_pages;
/*simulation is for multi, seé line@48 rawnand multiplane layout.”/
int simu_chip_pages;
int chip_pages_mask;
int simu_chip_pagés_mask;

/*main data size/

int pagesize;

int simu_pagesize;

/*main data size shift*/

unsigned int pagesize_shift;

unsigned int simu_pagesize_shift;

int pagesize_mask;

int simu_pagesize_mask;

/*main data size + spare data size*/

int real_pagesize;

unsigned int erasesize;

unsigned int simu_erasesize;

unsigned int erase_shift;

unsigned int simu_erase_shift;
unsigned int erasesize_mask;

unsigned int simu_erasesize_mask;
unsigned int pages_per_blk_shift;
unsigned int simu_pages_per_blk_shift;
unsigned int pages_per_blk_mask;
unsigned int simu_pages_per_blk_mask;
int avalid_sparesize;

int ecc_mode;

int random;

int row_cycles;

enum error_management badblock_mark_pos;
unsigned int pe_cycles;

WRIFRE © HiBEERIRRNBMRAR. RE—IRF



@LWIMIER
' MR

unsigned int options;
int clk_rate;

int operate_boot0;
int boot0_ecc_mode;
int uboot_end;

struct select_chip selected_chip;
struct ce_info ceinfo[MAX_CHIPS];

struct aw_nand_chip_cache simu_chip_buffer;

struct rawnand_data_interface data_interface;
#define BBT_B_INVALID (2)
#define BBT_B_BAD (1)
#define BBT_B_GOOD (0)
uint8_t *bbt;
/*mark whether the corresponding bbt bit is updated*/
uint8_t *bbtd;

uint8_t bitflips;

void (*select_chip)(struct mtd_info *mtd, int chip);
bool (*dev_ready_wait)(struct mtd_info *mtd);
int (*dev_status)(struct mtd_info *mtd);

int (*block_bad)(struct mtd_info *mtd,.int block);

int (*simu_block_bad)(structmtd_info *mtd, int block);

int (*block_markbad)(struct mtd_info *mtd, int block);

int (*simu_block_markbad)(struct mtd_info *mtd, int block);
/*scan device to update bbt*/

int (*scan_bbt)(struct mtd_info *mtd);

int (*erase)(struct mtd_info *mtd, int page);
int (*multi_erase)(struct mtd_info *mtd, int page);

int (*write_page)(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlen, uint8_t *sdata, int slen, int page);

int (*multi_write_page)(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlenjuint8=t*sdata, int slen, int page);

int (*cache_write_page)(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlen, uint8_t *sdata, int slen, int page);

int (*read_page)(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlen, uint8_t *sdata, int slen, int page);

int (*multi_read_page)(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlen, uint8_t *sdata, int slen, int page);

int (*read_page_spare)(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *sdata, int slen, int page);

int (*write_boot0_page)(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlen, uint8_t *sdata, int slen, int page);

int (*read_boot0_page)(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlen, uint8_t *sdata, int slen, int page);

int (*setup_read_retry)(struct mtd_info *mtd, struct aw_nand_chip *chip);
int (*setup_data_interface)(struct mtd_info *mtd, struct aw_nand_chip *chip,
int chipnr, const struct rawnand_data_interface *conf);

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 8
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struct aw_nand_flash_dev *dev;

void *priv;
struct list_head node;

I8

IEEEME X T flash chip ERWIEREEIRLE LI chip BT flash RYERIEREO.

e type: raw nand B9ZEEY (SLC_NAND. MLC_NAND)
e pagesize: TIA/I

e simu_pagesize: super page K/)\

e intreal_pagesize: main data size + spare data size
o erasesize: IERRA/)

e simu_erasesize: super block #BBRA/)

e pages_per_blk_shift: block % page #EIFE iR EK

e ecc_mode: ecc R

BCH_16

BCH_24

define BCH_28
define BCH_32
define BCH_40
define BCH_48
define BCH_56
define BCH_60
define BCH_64 (8)

© e N kA WD

random: BENLIIEE
options: ZFFRVIRIE

BRER R X N IR R IR O PR

3.3.3 ubi_ec_hdr

struct ubi_ec_hdr {
__be32 magic;
__u8 version;
__u8 paddingl[3];
__beb4 ec; /* Warning: the current limit is 31-bit anyway! */
__be32 vid_hdr_offset;
__be32 data_offset;
__be32 image_seq;

WRIFRE © HiBEERIRRNBMRAR. RE—IRF
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__u8 padding2[32];
__be32 hdr_crg;
} __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

@data_offset: where the user data start

@image_seq: image sequence number

@padding2: reserved for future, zeroes

@hdr_crc: erase counter header CRC checksum

EC: Erase Count, i2RRMIERRXEL, 1E ubiattach MIBHMEISE— mtd, #ISRPEB L3&% EC,
NAFIH ECE, BN EC AR EERMRIIHEA S8 1

3.3.4 ubi_vid<hdr

struct ubi_vid_hdr {
__be32 magic;
__u8 version;
__u8 vol_type;
__u8 copy._flag;
__u8 compat;
__be32 vol_id;
__be32 Inum;
__u8 paddingl[4];
__be32 data_size;
__be32 used_ebs;
__be32 data_pad;
__be32 data_crg;
__u8 padding2[4];
__be64 sgnum;
__u8 padding3[12];
__be32 hdr_crg;

} __packed;

@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)

WEAFRE © BRiBeERHRRNERAE. RE—TIF 10
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@copy_flag: if this logical eraseblock was copied from another physical eraseblock (for wear-
leveling reasons)

@compat: compatibility of this volume(%o0, %UBI_COMPAT_DELETE,
%UBI_COMPAT_IGNORE, %UBI_COMPAT_PRESERVE, or %UBI_COMPAT_REJECT)

@vol_id: ID of this volume

@lnum: logical eraseblock number

@paddingl: reserved for future, zeroes

@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
@padding2: reserved for future, zeroes

@sgnum: sequence number

@padding3: reserved for futureyzeroes

@hdr_crc: volume identifier header CRC checksum

SH05EA

@sqnum Z8IELL VID kN FEFYIITHEENE. 8% UBIE— 1 VID k5| flash BY, £/
5t EhessR =g, thinHeiE—NBEM eraseblock BRET | — NRAIHIIER] eraseblock A,
2RFIIITHBE— LS 64 (IR, BIMRREKEFSEE. @sqnum(F5IS) BFX%H
1Bk A BV IZ EEIRER IR,

BRMIER, BJeER Z1TIE eraseblock X3 [E—1MZEE eraseblock, BITEEARIRLHHEAERERN
@vol_id fl @lnum &, RIRENTE—MEEMIRIRIR L, THMISTEIMIRRIIERIR P,

1. &R UBI Al AR IRBRYIIE_ERVIRBRIR, FRUARTRERILLATIERL BT 1BER, FRLL P % HE
B, RE LTSN, B, MEES—MIENIRERIR P1, FRULPL®E N, REFATRINE
BRE, ER-BRMNIIEM eraseblock P # P1 33 [E—MNZ4EH eraseblock L, B2 P1 #
FFHISEAXR, FrLl UBI E&EH flash BYi&Z P,

2. UBI RESHIREEIRFRIRG B HAYIRIRFRIR, DUREIRFEIIBRIBE M, F1a0, MR UBI K
L M P#zhEl P1, £ P WMEBERZAISRERTENER, G- MIIERRE P # P1 XY
[F L, UBI AT flash EZEFEEF—1, @sqnum FEEFRTH PEB @F1EH (BA P
B @sqnum E1f) MEl4d, EREEFEAETESRYISHYBERREREN, BAFTENE
oI SHEREEER T IZAFE], Ft P PREIERIAIR (P>Pl&EHIE) . NUEER
SRIENIBZFRRERBEN, EABENEIEAIEERIB (ZEREEFIZEM P1 RINESEHIE

WEAFRE © BRiBeERHRRNERAE. RE—TIF 11
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BB Lo, RFENERARIRERETTIRR P NINIF KRR E, FIAESSERRERN P,
“RER” = OKH, EBIMHABRRENIER.

UBI £ @copy_flag FEERTX MZEIZFRE— 1 EIAR. UBIEITEEIERN CRC, HEIERY
chEY, HIEEEMHERIZA (P1) B @data_crc FE&. Ak, & UBIFEMFAE (P 3 P1) HikEFE—
MNMPIBIRERIREY, SKEFIR (P1) B9 @copy_flag, MMRE#MBER, BRAMERT, FHNHSW
e, WMRIGETZE, WRERIZE (P1) B9%IE CRCo IR CRC RIGFNZBIEMIY, X NYIRIRR
RIFIER (PL) BN, RLxFRER P,

MREFFSE, @data_crc FEREEFEIRFRIRARH CRC RIEM. NFI&sE, EFESE CRC
RIeFFN, M—RFINMERE, HYBERRRNBUEREBRIYE FRABN, BREFR
FITEEIE CRC, HEHEFME @data_crc FE&EH,

@used_ebs FERNATHESE, EXRTZENHIETESZ D NERR, NFHEE, XPFERR
WERHBEZZEEE 0o

@data_pad E8/ZENERXTEHITE, EHit, @data_pad FERABEMMBD TIZEMEER
BRIRBIR/ N H—PATE UBl & LEREEIRIEM (E0, cramfs) BY, XEAFE T @Y.

LEB 5 PEB
block size =128k 115
PEB

-

' N

EC | VID DATA

2k 2k 5043 [X
Y

LEB

super block =2 block =512 R

EC: Efsvdn . REMEERER

VID: Volume ID « logical eraseblockS

T8E T Ephysical eraseblock ¥ BY logical eraseblock

3-2: PEB-LEB

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 12
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3.4 XiEEOMEA

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
@instr: erase operation descrition structure

return: successreturn 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_tlen,size_t*retlen, u_char *buf) ]

description: mtd read interface
@mtd: MTD device structure

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

@retlen: hadread data len

@buf: data buffer

return: success return max_bitflips, fail return fail 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

WRIFRE © HiBEERIRRNBMRAR. RE—IRF 13
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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: offsetto MTD device

@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

[ static int aw_rawnand_mtd_write_oob(struct mtd_info *mtd, loff_t to, struct mtd_oob_ops *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: trueif the block is bad, or false if the block is good

WRIFRE © HiBEERIRRNBMRAR. RE—IRF

14



@LW/MIER

XHEER: W

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

return: successto mark return 0, or fail return fail code.

3.4.2 YEEEO

3.4.2.1 aw_rawnand_chip_read_page

int aw_rawnand_chip_read_page(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlen, uint8_t *sdata, int slen, int page)

description: Read physics on a page
@mtd: MTD device structure
@chip: See3.3.2

@mdata: ZRHBIEERT

@mlen: EiSHEHIEKE

@sdata: EifH spare XEIEEE
@slen: EiEH pare KEUEKE
@page: EixEYRYBAT page

return: zero on success, else a negative error code

3.4.2.2 aw_rawnand_chip_write_page

int aw_rawnand_chip_write_page(struct mtd_info *mtd, struct aw_nand_chip *chip,
uint8_t *mdata, int mlen, uint8_t *sdata, int slen, int page)

description: Write physics on a page

@mtd: MTD device structure
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@chip: See3.3.2

@mdata: EREHIBEER
@mlen: EERHEBIEKE
@sdata: EifE spare XEIBEERE
@slen: EifH pare KEIEKE
@page: EIXEVBIEAT page

return: zero on success, else a negative error code

3.4.2.3 aw_rawnand_chip_erase

[ int aw_rawnand_chip_erase(struct mtd_info *mtd, int page) ]

description: Erase physics on a block
@mtd: MTD device structure
@page: 1k page XILZHY block

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

3.4.2.4 aw_rawnand_chip_block_bad

[ int aw_rawnand_chip_block_bad(struct mtd_info*mtd, int block) ]

description: aw_rawnand_chip_simu_block_bad - read bad block marker from the chip
@mtd: MTD device structure
@block: simu block offset from device start simu block

return: BBT_B_BADreturn1l, BBT_B_GOOD return 0

3.4.2.5 aw_rawnand_chip_block_markbad

((intaw_rawnand_chip_block_markbad(struct mtd_info *mtd, int block) )

description: aw_rawnand_chip_block_markbad - mark a block bad in mark pos and update
bbt&bbtd

@mtd: MTD device structure
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@block: block offset from device start

return: zero on success, else a negative error code

3.4.3 Uboot RZFEN

3.4.3.1 sunxi_flash_nand_probe

( static int sunxi_flash_nand_probe(void) )

description: MTD layer and SPINAND || RAWNAND initialization, Set the storage type,

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

3.4.3.2 sunxi_flash_nand_init

( static int sunxi_flash_nand_init(int boot_mode, int res) )

description: MTD layer and SPINAND || RAWNAND initializations
boot_mode: Workingmode
res: The defaultis 0

return: zero on success, else anegative error code.

3.4.3.3 sunxi_flash_nand_exit

((intspinand_mtd_exit(void) )

description: Release registration is a resource for applications.

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

3.4.3.4 sunxi_flash_nand_write

( static int sunxi_flash_nand_write(uint start_block, uint nblock, void *buffer) )

description: mtd write data interface.
start_block: want write start block

nblock: want write block count
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buffer: data buffer

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

3.4.3.5 sunxi_flash_nand_read

[ static int sunxi_flash_nand_read(uint start_block, uint nblock, void *buffer)

description: mtd readdata interface.
start_block: want read start block
nblock: want read block count
buffer: data buffer

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

3.4.3.6 sunxi_flash_nand_erase

[ static int sunxi_flash_nand_erase(int erase, void *mbr_buffer)

description: erase boot || partition data.
erase: erase flag
buffer: The defaultis NULL

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

3.4.3.7 sunxi_flash_nand_force_erase

[ int spinand_mtd_force_erase(void)

description: erase boot & partition data.

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

3.4.3.8 sunxi_flash_nand_flush

((int ubi_nand_flush(void)

description: Flush physical cache data to flash.
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return: zero on success, else a negative error code.

3.4.3.9 sunxi_flash_nand_download_spl

[ static int sunxi_flash_nand_download_spl(unsigned char *buf, int len, unsigned int ext) ]
description: write boot0.

buf: boot0 data buffer

len: boot0 data len

ext: storage type

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

3.4.3.10 sunxi_flash_nand_download_toc

[ static int sunxi_flash_nand_download_toc(unsigned char *buf, int len, unsigned.int ext) ]

description: write uboot.
buf: uboot data buffer
len: uboot datalen

ext: storage type

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

4.1 uboot RIRECE

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

MNTE:

--- Sunxi flash support
| [*] Support sunxi nand devices |

Support sunxi nand ubifs devi
Support COMM NAND interfac

4-1: u-boot-spinand-menuconfig

4.2 kernel {FIRECE

4.2.1 AZhRAS <Linux5.4

[ Device Drivers->Memory Technology Device(MTD) support-->sunxi-nand
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FAM/ROM/Flash c
Mzpping drivers
Self-contained
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L]

Faw/Parallel NAND

evice when partitioned
hip drivers ---=
for chip access

MTD device drivers
Support
Device Support

S
-

P PODRZ PCM memory drivers ---=
< = SPI-NOR device support ----
-*-  tnable UBI - Unsorted block images ---= |
< = HyperBus support  ----
4-2: UBI
_sunxi-nand -
s ---= (or empty submenus ----]}. Highlighted letters are hotkeys. Pressing =Y

end: [#*] built-in [ ] excluded

<M= module = = module capable

<i> AWNAND CHOICE (Allwinner MTD SPINAND Device Support) 5
[ ] create pstore mtd partition for aw ubi spinand

[ 1 check crcl6 for each page on spinand physical laye
[#] enable simulate multiplane

P |

4-3: ker. nand-cfg

AND CHOICE -
navigate this window or press the

1sh to select followed by the <SPACE
1onal information about this

Allwinnzr MTD RAWMAND Device Support

< Help =

4-4: ker_spinand

[ File systems-->Miscellaneous filesystems-->
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[*1 Advanced compression options for JFFS2
[*1 JFFS2 ZLIB compression support

[ 1 JFFS2 LZ0 compression support

[*1 JFFS2 RTIME compression support

[*1 JFFS2 RUBIN compression support
defau ompression mode (priority) --->

UBIFS file system support

[ ] Advanced compression options

[ 1 Access time support

< = LogFS file system

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

<*>  SquashFS 4.0 - Squashed file system support

File decompression options (Decompress file data into an inter

Decompressor parallelisation options (Single threaded compress

Squashfs XATTR support

Include support for ZLIB compressed file systems

4-5: menuconfig_spinand_ubifs

4.2.2 AZRZAs =Linux5.10

[ Allwinner BSP --->Device Drivers --->Memory Technology Device(MTD) support ]
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( Auwimer

Memory Technology Device (AW MTD) support
---= (or empty submenus ----). Highlighted letters are hotkeys.
1: [*] built-in [ ] excluded =M= module = = module capable

Pressing <Y=

--- Memory Technology Device (AW _MTD) support

< > MID tests support (DANGEROUS)

Partition parsers --->

#*% |Jser Modules And Translation Layers ***

Caching block device access to MTD devices

FTL (Flash Translation Layer) support

NFTL (MAND Flash Translation Layer) support

INFTL {Inverse NAND Flash Translation Layer) support
Fesident Flash Disk (Flash Translation Layer) support
NAND SSFDC (SmartMedia) read only translation layer
SmartMedia/xD new translation layer

Log panic/oops to an MTD buffer

Swap on MTD device support

Fetain master device when partitioned

*

A
W

— A A A A MM A A
=WV WY YWY

FAM/ROM/Flash chip drivers ---=
Self-contained MID device drivers ---=
LPDDR & LPDDR2 PCM memory drivers ---=

< > SPI NOR device support ----

-*-  Enable UBI - Unsorted block images ---=
< = HyperBus support ----
t1lwinner MTD SPINAND Device Support
=  Allwinner MTD RAWNAND Device Support l ‘

]

Fernel 1images are stored on physical

create pstore mtd partition for awfub

enable simu 1plane

upload o check after ot® 1img

upload ot to check aft uboot 1mg
A a

4-6: rawnand-config

-

— e T

———— A

[ Allwinner BSP --->Device Drivers --->SPI Drivers

—— 7

SPI Drivers

-> {or empty -1,

[*] built-in

Highlighted letters are hotkeys. Pre
uded <M= module < > module capable

4-7: linxu5.10-menuconfig-spi

[ Allwinner BSP --->Device Drivers --->DMA Drivers
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-= (or empty submenus ----). Highlighted letters are hotkeys. Press
[*] built-in [ ] excluded =M= module = > module capable
|<8- pMA Support for Allwinner SoCs|
4-8: linxu5.10-menuconfig-dma
[ File systems-->Miscellaneous filesystems--> ]

] dvanced compression options for JFFS52
] FFS2 ZLIB compression support
] FFS2 LZ0 compression support
] FFS2 RTIME compression support
] FFS2 RUBIN compression support
FFS2 default compression mode (priority) ---=
4> UBIFS file system support
dvanced compression options
ccess time support
ogFS file system
ompressed ROM file system support (cramfs) (0OBSOLETE)
<*>= quashFS 4.0 - Squashed file system support

[
[
[
[:k:
[
E

A

VoV e

[
[
<
<

ile decompression options, (Decompress file data into an inter
ecompressor parallelisation options (Single threaded compress

guashfs XATTR support
Include support for ZLIB compressed file systems

——

4-9: menuconfig_spinand_ubifs

4.3 env.cfg

£ env.cfg PARINER FE, setargs_nand_ubi %t copy —19 setargs_nand BRSNS N T £

E&42: device/config/chips/F& (v833) /configs/default/env.cfg

4-10: build-mkecmd
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4.4 Soc FigEMELE

Soc FIKEMRENZIZETHFIEFEREIREE, TRAZRZAE Soc RigEMFAEREZERE,
B FE— nand 1ITH2EKG, FIREMNPEESHIRN, FEIRENXHREZN:

o NIZhra <Linux-5.4

[ kernel/linux-x.x/arch/armxx/boot/dts/sunxi/CHIP.dtsi(CHIPEF A XS, f0sun50iwl0pl%). ]

o RNIZhRZAS >Linux5.10

( bsp/configs/PiZhRAS/CHIP.dtsi(CHIPHFRZRS, fsun55iw3plE): )

nand0:nand0@04011000 {

compatible = "allwinner,sun55iw3-nand";
device_type ="nand0";
reg = <0x0 0x04011000 0x0 0x1000>;/* nand0 */
interrupts = <GIC_SPI 38 IRQ_TYPE_LEVEL_HIGH>;
clocks = <&ccu CLK_PLL_PERI1_400M>,

<&ccu CLK_NANDO_CLKO>,

<&ccu CLK_NANDO_CLK1>,

<&ccu CLK_NANDO=>,

<&ccu CLK_NAND_MBUS_GATE>;
clock-names = "pll_periph","mclk","ecc", "bus",“mbus";
resets = <&ccu RST. BUS_NAND>;
reset-names = "rst";
nandO_regulatorl = "none";
nandO_regulator2 = "none";
nand0_cache_level = <0x55aaaa55>;
nand0_flush_cache_num =<0x55aaaa55>;
nand0_capacity_level = <0x55aaaa55>;
nand0_id_number_ctl =<0x55aaaa55>;
nand0_print_level = <0x55aaaa55>;
nand0_p0 = <0x55aaaa55>;
nand0_p1 = <0x55aaaa55>;
nand0_p2 = <0x55aaaa55>;
nand0_p3 = <0x55aaaab5>;
chip_code ="sun55iw3";
boot_crc="okay";
status = "okay";

I

4.5 board FigFHECE

FRE &R N /device/config/chips/{IC}/configs/{BOARD}/board.dts, B FRFE— MR
BRBFERUNEENHT. EANEEEEFEESES LE Soc RRRINEEEES.
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4.5.1 5|f PINMUX BC&

nand0_pins_default: nand0@0 {
pins ="PC0", "PC1", "PC2", "PC5",
"PC8", "PC9", "PC10", "PC11",
"PC12","PC13","PC14", "PC15",
"PC16";
function ="nand0";
drive-strength = <30>; //IOJREhEE S
1

nand0_pins_rb: nand0@1 {

pins ="PC4", "PC6", "PC3", "PCT";

function ="nand0";

drive-strength = <30>;

bias-pull-up; /* only RB&CE should be pulled up */
k

nand0_pins_sleep: nand0@2 {
pins ="PC0", "PC1", "PC2", "PC3",
"PC4","PC5", "PC6", "PCT",
"PC8", "PC9", "PC10", "PC11",
"PC12","PC13","PC14", "PC15",
"PC16";
function = "io_disabled";
drive-strength = <10>;
I

4.5.2 nand iEEZTSELE

&nando {
compatible = "allwinner,sun55iw3-nand";
device_type ="nand0";
pinctrl-names ="default", "sleep";
pinctrl-0 = <&nand0_pins_default &nand0_pins_rb>;
pinctrl-1 = <&nand0_pihs_sleep>;
nandO_regulatorl = "vce-nand";
nand0_regulator2 = "none";
chip_code ="sun55iw3";
status = "okay";

5

REMECESHRA:

FEEIN IhgE
pinctrl-0 BRIARYS |IIECEIRDS, ¥ M5 CHIPdtsi KB R TH

CHIP-pinctrl.dtsi, AP A& pinctrl P& IIIRTIEE ST, £TF
fI, —f% nand CE. RB S|fIZRIA EhL

pinctrl-1 PRERE RIS VRS, —fRARERF BN
nand0_regulatorl VCC-NAND BBRECE, 1RIELFREHRIBE SN, FJEREEETNAY
board.dts &
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AcEIN

nand0_regulator2

nand0_cache_level
nand0_capacity_level

VCCQ HBIRECE, WRIBLMREMGRIEEEN, AIEEEXIMNE
board.dts 1

21N 0x55aaaab5, ATIAREE cache &, TEMNAF B
2N 0x55aaaab5, MO XMEREBHGIR+HZ2—; KR 1 1. &
MIXNREGLHB+RZ—N+=02— 2. ELHTHINE
RERER. FERINBAPEK

nand0_flush_cache_num EAIA 0x55aaaa55, FEWNAFEK

nandO_id_number_ctl

nand0_print_level
nand0_px

chip_code
boot_crc

2XiA Ox55aaaab5, &4 two plane, interleave. dual channel g
B, TENAFEN

ERIA 0x55aaaab5, 1EAEEITENFR, FEWNAF 1B

A& nand0_id_number_ctl —#EfEHE, f&e flash $7Z, two
plane, interleave. dual channel &2&, RENAFIEX
BETE, FERNABPER

“disabled” XHFABIHNIZIEDT crc ThEE, BRIAFTF
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£ ubi L5 mtdblock 8%, EHIRIGEXHRS

£ sys_partition*.fex RAHRMAX (K/NERXIFFE 504 BX) ;

ERZECEHFTHF CONFIG_MTD_BLOCK. CONFIG_MTD_UBI_GLUEBI;

diE. T8, RREH,;

XJ R ARG /9 /dev/mtdblock® , B{&FESEILIMEERIXI N sys_partition*.fex XIS

X

5. N8 sys_partition*.fex FR B E downloadfile, HEHAMEER RN 1b: mkfs.vfat /dev/
mtdblock12

6. HHPSX: mkdir /mnt/testl & mount -t vfat /dev//dev/mtd12 /mnt/testl;

Hw e
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(ot
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R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( &) zaEENHIE
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, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F ESHERZTFEHIR~ N, FEKES RVER~mhY
HizH, AIRERERTF[E=ZFHNFFE, BEBETEE = ANFANREEXNIFR, £&EFE
BUARAMERRTREEZ S IR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIAEBEEMNX S,
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