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YAFFS2 SUfF R4 RK 77 BAME SR
EXT CfF %t Nand J5 2 A
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1. [ e ¢ 19 2R

1.1 BT FE ' Loader HITEF

riox_loader_vxoowoo.bin . €

\ ~ ddr.bin(rksx.ddr_vxxxbin)
< rba_miniloader_wa&.bin or splbin

\ ETRAETR 279
TRER HOEYE SO0
[
o et EF i i
| o0nag Parweter
[~ monmonen Uksat
[ n=ocooaco surt
[ socunaoco mi
| o0nag Bessuroe
[ monmnen Fernel
[ n=ocooaco Beat
[ socupaoco Busvary
| o0nag Systen
[ | meonnaoed Fnchp
z g wmr BT /5, loader.bin
Loer ver:L05 | B | | oW GEEEE | mm 1. =% ddr.bin E| R
oAl B

EWt, &3% ddr.bin 5 miniloader.bin ¥T&#3 IDB.bin

1.2 5%3% Flash T B4

Flash Foi IEH BER BA TR VO LE BT REGINEFREOL,  LLUT @A Flash sk 1 log:

ddr.bin log: DDR Version V1.30 20191125

ddr.bin log: REG2C: 0x00000031, 0x00000031

ddr.bin log: In

ddr.bin log: 451MHz

ddr.bin log: DDR2

ddr.bin log: Col=10 Bank=2 Row=13 Size=64MB

ddr.bin log: msch:0

ddr.bin log: ouT

usbplug log: Bootl Release Time: Dec 7 2020 11:25:17, version: 1.25

usbplug log: chip 1d:000000,0

usbplug log: DPLL = 1300 MHz

usbplug log: ...nandc_flash init enter...

usbplug log: No.l FLASH ID:ff ff ff ff ff ff /* 1EIE
1: M Nand flash ID {&, W5F/ “ID Read” XLt */

usbplug log: DPLL = 1300 MHz

usbplug log: sfc nor id: ff ff ff VAR 717

2: SPI Nor Jedec ID fH, W[ 5FMXILL */
usbplug log: DPLL = 1300 MHz
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usbplug log: sfc_nand id: ff ff ff /* TEIE
3: SPI Nnad ID {H, A[5FMxttt */

usbplug log: UsbBoot ...11943
usbplug log: powerOn 664713
i) 53 7 -

1. ddr.bin log WG 5%, 5B & DDR TF2)

2. iR FTF 7% A9 10 SLC Nand. SPI Nand 5§ SPI Nor, HWIRF+24idFE flash ID N4: FF, WZ N
flash vee L% L o HF R BURE R

3. W% flash ID A IEAG{E, HATAPRILE (RK SpiNor and SLC Nand SupportList ) H ERMHNF & 2
XHE, MR BN IHRRA, REBINZE S R, wlik:

1. [7]25 %4> SDK
2 AL ERP AR 40408 redmine ) FAE UH ) (Y ) Nand flashSCR¢F136 ) 180 BT 6 1)
patches
4. QR FL AR IR TR IE B T8, IR RK A7-f /N TR

1.3 %3 SLC Nand &B TLIE B 3

1.3.1 pin38 Th BE B4 1 &8

fes it A2 L log:

prog read s error: = 7fc00 1fff0e0 ffffffff

prog read d error: = 7fc00 O ffffffff

phyBlk = 0x1ff die = 0 block in die = 0x1ff 0x80000000
prog read s error: = 7f800 1fefOe0 ffffffff

prog read d error: = 7£800 0 ffffffff

phyBlk = Oxlfe die = 0 block in die = 0Oxlfe 0xc0000000
prog read s error: = 7f400 1fdf0e0 ffffffff

prog read d error: = 7f400 0 ffffffff

TN flash pin38 52 TN THRER, 2 75 A0 B OV RR 25 REXT R HL

o Lock#, M NICAR, WEES ER, 1ESaZMEsME Ehrd e, LA A
o PT, EENEAN, WSS T, HE%MESME T H B, ULy
o NC, JTCIhREM, TH&%

1.4 $5&5% SPI Nand %1% /3 3 K7 SPL Br Bt

WA LR log, A BT SDK AR AING N spinand AU SCRE, 153 HCH M AIAEERN T, T 72
Redmine » FAE WiH ) 3C#4 ) Nand flash>Z £F7158« T .

DDR Version V1.04 20201030

DDR, 328MHz

BW=32 Col=10 Bk=8 CSO Row=15 CS=1 Die BW=16 Size=1024MB
change to 328MHz

change to 528MHz

change to 784MHz

change to 924MHz (final freq)
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out

U-Boot SPL board init

U-Boot SPL 2017.09.g2d25c32e07-201118 #huke (Feb 26 2021 - 13:51:03)
unknown raw ID phN # 1% log WM spl WRBIARCFAZIRN, FEMHMIFE spl, HZWIHFEH
uboot, kernel XfNANT

unrecognized JEDEC id bytes: ff, 98, ed

Tring to boot from MMC1

Card did not respond to voltage select!

mmc_init: -95, time 9

spl: mmc init failed with error: -95

SPL: failed to boot from all boot devices

### ERROR ### Please RESET the board ###

# Reset the board to bootrom #

1.5 a3\ Maskrom 13

1. B maskrom FZEB B : S KI% reset 1%4#, T34 T maskrom #2868, A reset (SFFHAN T HER
maskrom) , B maskrom (RFIRBEE, BHFE) |
2. & maskrom %48 1% %5 : maskrom %8 “flash F3E LR 100 FIE AL E .

1.6 401 B0 2 B0 K, spll ] 14

B o BT
SDK i I 4 P47 4 spl 425, [ 4kt rkbin/bin/xx/ H 3%, E#H] /build.sh u-boot fir 44 % Hi Sk 1
loader ¥/ AT FI 1) spl [ A S gm 1% spl 45, wTLLZ25 DL dr A48 A E 4 1 spl i £F

cd uboot
./make.sh rv1126
./make.sh spl-s

uboot #42 T4 H 1. 1v1126_spl loader vxxx.xxx.bin uboot.img, i## FiX4" loader.bin F uboot.img

WA AN spl B 5 7 A 3h

"U-Boot SPL 2017.09-gf899931b5f-201209 #ldq (Dec 10 2020 - 15:34:13)"
Al spl log BN, spl J& A BEHT N HAT M BERIIRA .

Al Fi B 4 % spl & #: SDK spl

4w PF J5 [ uboot/spl/u-boot-spl.bin # it ./rkbin/bin/xx/xxxx_spl_xxxx.bin

1.7 4{AT 3R HX Flash 314 5% debug 15 5

1.7.1 Export Image

Android tool

Maskrom mode F 5 Hi [F] {4
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B &5E0TETE v2 sl

THESR FHEEN SR

1 K #Eloader -
Eoot: |D: work_hg'3568_loader \rk3565_splih . e

B | | e

TiBootF A
TEloadeFhElT

[ gmpriatm | | gmmaenizs :ﬁﬁuchiprgg fﬁmcepabilityi
Miiss | HEIFE it Maskr om EENTEIEIE

HEREIS RESES  SHEOEE 1T

s

—

| I —MASKROMZZ %

Loader mode 5t [ifl 4
o7 N3 loader, L H BHEHAMIS B 5%
Linux upgrade tool & Android_Console _Tool

Maskrom mode F 5 H [E {4

db MiniloadAll.bin
rl 0x0 0x10000 Exportimage.bin

Loader mode 5t} [ £F:

rl 0x0 0x10000 Exportimage.bin

R
o JH X LA 512B per sector

toolskit

9 ESETEEE v1.85(RVI106)
TIEE  EED
ElisTs EfsliE  SDEIE

® useigE Ml ' X i24# A maskrom mode
v v

O mOe=

EF it BiE

(2 X #4% loader

[3 X 0 Figeg vart B[HSE

T

- iz SEieiatbll, 27 Bytes
iz | =

= =B ;

EEEE | | #H#AMaskrom

(6 X iz=Huly, 2 Bytes
|

hisE| |==capability

4% =72 Download.bin

Loader... FHR 531DBlock

| | Parameter... TR HBGPT




1.7.2 Dump All

FFIR loader FEZ5ly dump_all.bin, S H RK ftl 455E [ flash 15 2.

1.7.3 Flash Stress Test

sy BEROTETR v2.79

Foot “[:\fﬂ rmwarehtazt_bintrk3308_load
B |
ME | iz
iRHIFLashID EHIFlaskiSE REIChipfEE | SHNCapsbility
MiatiE ERiRE i A askron HEFIIS
FHIIB 1EREE SHHEORE
SR figge [ | RE#:

5 B — 4 ~MASKROM 5 74
T flash dump 2L,
FRLA T RRAAIEEIR

¢ 5k loader FE4E N stress_test.bin, flash fi] B 5 2 R R .

COM-24 x

Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog bloc
Flash prog

Flash prog

Flash prog

Flash prog

Default - reboot loader rbrom

nd comm n

1.7.4 Flash Erase All

RKDevTo...

temp Producti

- <

b A e
0 Ere) BN
v BURTELE v2.79 _
THEE FHREN SRTE e SEEEIET loader Egg:::gﬁg
Boot: ‘Y ‘rk—Linur\rkbintrv1126_spl loader v.05 ma| . T e
B If il
il \ I T
GRELeshID | EENFlash{EE | EEIChidEE | EERCapability
Wi D= A Maske on HEFS
SHs 1SR SHESEOEE
[+ ] CREEE, MRSEHA ML log MAGLIES 3 s ]
e W &‘”kﬁd&é 2459 maskrom mode
= e

¥FiK loader FEZX N erase_all.bin, 5E4-#[% flash Kk
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. BSEFETR RT3 o .
THAR FEE SR 1.3% % loader [ME-wE KMZEIERIRTIRE

T&iBootiliTh
Book: v \f\'rmua\tnt_mﬂIEG_sp]._ludcr_vl.Oi T
S | ]

W [P hiF

2. RAEHAT

EREIFLashID IREIFlashiEE  REIChipiEE | iREICepebility

iR EEGE BANskron | | HEFES
Sitme 1R StEOEE

SRS EEHME | ‘ BES

% BL—/~MASKROM B %

rese bl ® =l cou i

erase blk @ ECP$TEONL

erase blk R
erase blk 1022 E USB Serial
# USB Serial

erase blk 1
W EEEO

023 .
flash erase all finished g =
softReset, 2078835 us 3-%—%&%7{:5‘2 '
= Roooid
= s

Send commands to acti sion x [==R g

<

R[] E 7 erase finished

2. XM R Gt n) iR

2.1 UBIFS 43 X F+ B R R B X

FH2R AL UBIFS (4545 TR Sk 2 X BN RR 03 1 ] ubiupdatevol T HEFH4¢ (H#EdE) , 7
EISS NN

B
EE
i

[ 4.452318] ubilO: attaching mtd5

[ 4.685258] ubiO error: ubi attach: bad image sequence number 1251817256 in
PEB 543, expected 1051610977

4.685317] Erase counter header dump:

[

[ 4.685334] magic 0x55424923

[ 4.685348] version 1

[ 4.685361] ec 1

[ 4.685374] vid hdr offset 2048

[ 4.685386] data offset 4096

[ 4.685400] image seq 1251817256

[ 4.685413] hdr crc 0x88225c8a

[ 4.685426] erase counter header hexdump:

[ 4.685753] ubiO error: ubi attach mtd dev: failed to attach mtd5, error -22
[ 4.685814] UBI error: cannot attach mtd5

[ 4.695772] ALSA device list:

[ 4.695796] #7: Loopback 1

[ 4.696063] VFS: Cannot open root device "ubiO:rootfs" or unknown-block(0,0):

error -19
[ 4.696091] Please append a correct "root=" boot option; here are the

available partitions:
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WL R SRA

e windows rkdevtool v2.79 K L I
e Linux_Upgrade Tool v1.59 KU\ I

2.2 UBIFS B4 HI/EAULE X . flash RS

FE R E BRI A (1 mkfs @iy 4 Ffriif (9 - A1 -m 555 flash #RE RG2S 8L WA 8L, R4Ea)E
LR B UBL OGS 2, @ HHRE LT -

case 1
[ 1.319729] ubilO: attaching mtd3
[ 1.549286] ubi0O: scanning is finished
[ 1.549326] ubiO error: ubi read volume table: the layout volume was not found
[ 1.549464] ubiO error: ubi attach mtd dev: failed to attach mtd3, error -22
[ 1.549499] UBI error: cannot attach mtd3
[ 1.563848] #7: Loopback 1
[ 1.564173] UBIFS error (pid: 1): cannot open "ubiO:rootfs", error -19VFS:
Cannot open root device "ubiO:rootfs" or unknown-block(0,0): error -19

case 2: SEPR page size 4KB, %1% page size 2KB

0.517603]

.517618]
.517626]
.517634]
.517639]
.517645]
.517650]
.517657]
.517664]
.517672]
.517679]
.517701]

O O O O O O O O o o o

ubiO error: validate ec hdr: bad VID header offset 2048,

ubi0 error: validate ec hdr: bad EC header

Erase counter header dump:

magic 0x55424923
version 1

ec 0

vid hdr offset 2048

data offset 4096
image_seq 2053699779
hdr crc 0x2416c7f2

erase counter header hexdump:

CPU: 0 PID: 1 Comm: swapper/0 Not tainted 4.19.111 #2

case3: SLBR page size 2KB, %if% page size 4KB

1.678775]
.679040]

=

.679054]
.679068]
.679079]
.679090]
.679101]
.679110]
.679120]
.679131]
.679141]

— ok, ok, —m ke e ek o= N

[ T e e S R S =

ubilO: attaching mtdo6
ubi0 error: validate ec hdr: bad VID header offset 409¢,

ubi0 error: validate ec hdr: bad EC header

Erase counter header dump:

magic 0x55424923
version 1

EE 0

vid hdr offset 4096

data offset 8192

image seq 362848614
hdr crc 0x9438b345

expected

expected
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.679157] erase counter header hexdump:

.679195] CPU: 0 PID: 1 Comm: swapper/0 Not tainted 4.19.172 #8
.679207] Hardware name: Rockchip RK3566 For 360 X200 (DT)
.679220] Call trace:

.679238] dump backtrace+0x0/0x178

ﬁrﬂrﬂﬁﬁq
L e

2.3 UBIFS &4 L4 X K

PENEAR B K X, JE R R T

2.121208] ubiO error: vtbl check: too large reserved pebs 824, good PEBs 767

N

.121295] ubiO error: vtbl check: volume table check failed: record 0, error

.122162] ubi0O error: ubi attach mtd dev: failed to attach mtd3, error -22
.122278] UBI error: cannot attach mtd3

[

[

9

[ 2.121338] Volume table record 0 dump:
[ 2.121375] reserved pebs 824

[ 2.121412] alignment 1

[ 2.121449] data pad 0

[ 2.121529] wvol type 1

[ 2.121568] upd marker 0

[ 2.121605] name len 6

[ 2.121642] name rootfs

[ 2.121680] «crc 0x9ab0co6a3
[ 2

[ 2

2.4 UBIFS [E 14 & S B 3R

%0 R B D T R R, AR R .

[ 1.867789] ALSA device list:

[ 1.867830] #7: Loopback 1

[ 1.916907] UBIFS (ubiO:0): UBIFS: mounted UBI device 0, volume 0, name
"rootfs", R/O mode

[ 1.917010] UBIFS (ubi0:0): LEB size: 126976 bytes (124 KiB), min./max. I/0
unit sizes: 2048 bytes/2048 bytes

[ 1.917061] UBIFS (ubi0:0): FS size: 103231488 bytes (98 MiB, 813 LEBs),
journal size 9023488 bytes (8 MiB, 72 LEBs)

[ 1.917106] UBIFS (ubi0:0): reserved for root: 0 bytes (0 KiB)

[ 1.917155] UBIFS (ubi0:0): media format: w4/r0 (latest is w5/r0), UUID

1C1DDBB4-77E6-4AA9-855F-ED8F10EB5916, small LPT model

2.5 UBIFS HidEE Tk

UBIFS N HEXAF RS, R HERE T2 XN, ATRETIEIE R 3

LA LRI S
-j, —-—-jrn-size=SIZE journal size

AR T
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[root@RV1126 RV1109:/]1# mount -t ubifs /dev/ubi2 0 /record/

[

65.788339] UBIFS error

(ubi2:0 pid 890): ubifs read superblock: mount:

mounting /dev/ubi2 0 on /record/ failed: Invalid argument

too large journal size

area

[

ubifs read superblock: bad superblock,
65.
65.
85,
65.
65.
65.
GO
65.
65.
65.
65.
65.
65.
85,
65.
.788786]
65.
GO
65.
.788838]
85,
65.
65.

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

(8388608 bytes),

65.78[root@RV1126 RV1109:/14# 8394] UBIFS error (ubi2:0 pid 890):

65

65

65

65

788413]
788434]
788455]
788475]
788493]
788512]
788531]
788620]
788639]
788660]
788684]
788706]
788728]
788755]
788773]

788799]
788812]
788826]

788851]
788864]
788877]

.788890]
69 o
65.
65.

788905]
788918]
788931]

.788945]
65.

788961]

error 1
magic 0x6101831
crc 0x663d9574
node type 6 (superblock node)
group type 0 (no node group)
sgnum 1
len 4096
key hash 0 (R5)
key fmt 0 (simple)
flags 0x4
big lpt 0
space_ fixup 1
min io size 2048
leb size 126976
leb_cnt 39
max leb cnt 2048

max bud bytes 8388608

log lebs
lpt lebs

orph lebs
jhead cnt

fanout

lsave cnt

default compr

rp_size
rp_uid
rp_gid

5

O O O B N oo =N
€]
[e))

fmt version 4

time gran

UUID

1000000000

DBCO8BAO-15FE-49BD-BC47-8A9200F1D625

2.6 UBI block & 37. SquashFS #t/> ZLIB X #¥#

JF 5% CONFIG _SQUASHFS_ZLIB, ¥ #R4es i T

[ . > T ~ N T o

[ . > T ~ T T o

.564088]
.564102]
.564181]
.564191]
.564200]
.566057]

rockchip-mipi-dphy-rx:

No link between dphy and sensor

rkisp0: update sensor failed
ALSA device list:

#0: rockchip, rk809-codec

#7: Loopback 1

squashfs:

supported

.566158]
.566179]
.566181]
.566196]
.566197]
.566206]

SQUASHFS error:

List of all partitions:
31792 ubiblock0 0

£d00

(driver?)

Filesystem uses "zlib" compression.

No filesystem could mount root, tried:

squashfs

only 3555328 bytes available in the main

This
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[ 4.566225] Kernel panic - not syncing: VFS: Unable to mount root fs on
unknown-block (253, 0)

[ 4.570008] CPU: 3 PID: 1 Comm: swapper/0 Not tainted 4.19.149 #3

[ 4.570547] Hardware name: Generic DT based system

[ 4.570993] [<b010f47c>] (unwind backtrace) from [<b010b%a8>]
(show_stack+0x10/0x14)

[ 4.571677] [<b010b9a8>] (show stack) from [<b0827b68>] (dump stack+0x90/0xa4)
[ 4.572317] [<b0827b68>] (dump stack) from [<b01264fc>] (panic+0x114/0x2a0)

[ 4.572962] [<b01264fc>] (panic) from [<b0c013a8>]
(mount block root+0x2a4/0x2f4)
[ 4.573629] [<b0c013a8>] (mount block root) from [<b0c015d0>]
(

prepare namespace+0x150/0x1

2.7 UBIFS T4 X A= /MMEEG G TIEHER,

UBIFS /My [X:

Minimum block num = 4 ([EEWHE) + B + 17 /* B - NRPEHINHN flash blocks, 5
ubiattach - b ZHAHx */

Al @ ubiattach B 4T ED log SRAIWT, Fl4n:

ubid: available PEBs: 7, total reserved PEBs: 24, PEBs reserved for bad PEB
handling: 20 /* B = 20 */

W4 X available PEBs + total reserved PEBs < Minimum block num, W44 <4t

mount: mounting /dev/ubi4 0 on userdata failed: Invalid argument

2.8 UBIFS i£fH LZO it & ZLIB

RK SDK ERiANiEH LZO E46, H57E cace 103M [E4E 2| 80M, 1 ZLIB K48 K AT, WA E & IEL4H R T
3K, A{#H SquashFS.

2.9 UBIFS &8 RBH K T4 X KN

I H H1F UBIFS S8 (£ 1] autoresize 514, W1RAE LLT %k W R HE B SCAF R E 7B AN, ARWT
eI B (5 R T Hl I 70 DX/ T i -
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ubinize -o ubi.img -m 2048 -p 128kiB -0 2048 ubinize.cfg

//ubinize.cfg
[ubifs]
mode=ubi
image=ubifs.img
vol id=0
vol size=192MB // LFIRERAD, I autoresize FiE
vol type=dynamic
vol name=rootfs

vol flags=autoresize

RS B

2.345243] ubiO: attaching mtd2
2.415631] ubiO: scanning is finished
2.419742] ubiO error: vtbl check: too large reserved pebs 1586, good PEBs

2.419785] ubiO error: vtbl check: volume table check failed: record 0, error

.420000] ubiO error: ubi attach mtd dev: failed to attach mtd2, error -22
.420024] UBI error: cannot attach mtd2

2.419792] Volume table record 0 dump:
2.419798] reserved pebs 1586
2.419803] alignment 1
2.419808] data pad 0
2.419813] wvol type 1
2.419818] upd marker 0
2.419823] name len 6
2.419829] name rootfs
2.419835] CEQ 0x23e79%9a61
2

2

e e e e e e e e T N e O N e T s R ]

UBIFS 7£ loader mode T F+ 2% 243 J5 ) gpt Tk IE & HH,

RK SDK mtd A3l /7%, U7 loader mode N4k “gpt LB AR, T2 3 E BT+ 11 B AwE 4T+
7E u-boot J3 BN BT AL B IHIRH i o< & b, K loader mode FAXSZHF gpt A s @ T+2%, 5
M, %% maskrom mode NFHEL, WREIAL, WHEAGLUT log:

case 1:
[ 0.659432] ubilO: attaching mtd3
[ 1.264467] ubiO: scanning is finished
[ 1.271151] ubiO warning: ubi read volume table: static volume 0 misses 1 LEBs
- corrupted

1.302342] ubiO: volume 0 ("rootfs") re-sized from 613 to 636 LEBS
.303492] ubiO: attached mtd3 (name "rootfs", size 85 MiB)

.303526] ubiO: PEB size: 131072 bytes (128 KiB), LEB size: 126976 bytes
.303533] ubil: min./max. I/0 unit sizes: 2048/2048, sub-page size 2048
.303540] ubiO: VID header offset: 2048 (aligned 2048), data offset: 4096
.303547] ubilO: good PEBs: 677, bad PEBs: 3, corrupted PEBs: 0

L e

[
[
[
[
[
[
[ .303559] ubiO: user volume: 1, internal volumes: 1, max. volumes count: 128
[ 1.303568] ubiO: max/mean erase counter: 1/0, WL threshold: 4096, image
sequence number: 980761742

[ 1.303578] ubilO: available PEBs: 0, total reserved PEBs: 677, PEBs reserved
for bad PEB handling: 37

[ 1.303599] ubiO: background thread "ubi bgtOd" started, PID 80



case 2:

[11:34:08:93111[ 0.661124] ubilO: attaching mtdé6
[11:34:08:931] [ 0.662524] ubi0 error: ubi attach: bad image sequence number
67638577 in PEB 1, expected 980761742

[11:34:08:931][ 0.662571] Erase counter header dump:
[11:34:08:931]1[ 0.662578] magic 0x55424923
[11:34:08:931]11[ 0.662584] version 1
[11:34:08:931] [ 0.662590] ec 0
[11:34:08:931][ 0.662595] vid hdr offset 2048
[11:34:08:931][ 0.662601] data offset 4096
[11:34:08:931]1[ 0.662606] image seqg 67638577
[11:34:08:947] [ 0.662611] hdr crc 0x3a38lcee
[11:34:08:947] [ 0.662616] erase counter header hexdump:
[11:34:08:949] [ 0.662645] ubiO error: ubi attach mtd dev: failed to attach
mtd6, error -22
[11:34:08:949] [ 0.662675] UBI error: cannot attach mtdé6
[11:34:08:949] [ 0.662691] UBI: block: can't open volume on ubiO -1, err=-19
2.10 UBIFS SPI Nor ¥
PRI
SPI Nor £ A} JFFS2 {E A7) 155 S RStk £ .
DA

CONFIG MTD SPI NOR USE 4K SECTORS = n

HIETAR:

mkfs.ubifs -r data/ -m 1 -e 65408 -c 62 userdata.ubifs

ubinize -o ubi.img -m 1 -p 64KiB -O 64 ubinize userdata.cfg

= ubifs cat ubinize userdata.cfg
[userdata-volume]

mode=ubi

image=userdata.ubifs

vol id=0

vol size=2MiB

vol type=dynamic

vol name=userdata

vol flags=autoresize

e

o 4KB #ERTICIE T FRFE, c->leb size < UBIFS MIN_LEB Sz, H:f1 UBIFS MIN LEB SZ 15KB,
1M leb_size B mtd J& 1


af://n200

2.11 UBIFS userdata 3% FHRAGBE H REIN

userdata R E R T L
o RIS B SCAFAFE AR R — N3 X
o B AR ISR 9 X
o N HBEHE, ZRUT I AETEE.
o M LIX
o HUB AL O EUE LA SCRF B 4R BI8 4T
i m25%:

W

ubidetach -m 7

ubiformat -y /dev/mtd7

ubiattach /dev/ubi ctrl -m 7 -d 7
ubimkvol /dev/ubi7 -N userdata -m

mount -t ubifs /dev/ubi7 0 /userdata

2.12 UBIFS vol name KRB L SHRE

S log:

[ 6.278922] VFS: Cannot open root device "ubiO:rootfs" or unknown-block(0,0):
error -19
[ 6.278943] Please append a correct "root=" boot option; here are the

available partitions:

YL

o 1% log A rootfs 47 [X vol name & XN rootfs 1M T

2.13 UBIFS squashfs JFHLFER K

X T A ERBOCH R G FEdE,  HTFHLI (A AU SPI Nand 7 i, 2% squashfs ST R Gt B
f¥1 UBI B2 A5 il {1 i 1] static volume J& 14, b RIREARAE XS SCAF 2R 48 10 56 B AR (O 56 »

o RK %47 SDK BN H ZE M
o WITHBHOZIF:, B AT B e R

ey

B BRI K I spinand SZFFH UBI 5514 _E 1) squashfs U R4, EHUINERFER K, 1A2|#/10MB
gel, Bl SOMB UBI 82550 X, INEGEE] 57

Vil
#ill/E UBI 8214 1) a4 static 8% dynamic volume, .

o static SCRFAREE, H_EHUEEBUIRE S0 BRI cre SEBEMERLR:, I8 G kernel/iniramdisk 5T
ARG R B P BB
e dynamic X FFHEEE
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UBIFS B 77 U )

UBIFS B J7 R4 15 A

Why a dynamic volume is faster to access than a static volume of the same size?

Static UBI volumes were originally designed to store blobs of data like configuration files. Static volumes
provide CRC-32 protection for the stored data, and static volumes know how much data they store. E.g., if
you have a static volume /dev/ubi0 1 of 254KiB in size consisting of 2 127KiB LEBs, and you store a
200KiB file there, and you read whole /dev/ubi0 1 , you'll get exactly 200KiB. If /dev/ubi0_1 was a

dynamic volume, you'd read 254KiB. So static volumes make it easier to store blobs of data.

Thus, static volumes are slower to access (comparing to dynamic volumes) because UBI has to check the
data CRC-32 checksum. And note, it is not a good idea to use static volumes with R/O UBIFS because
UBIFS also protects all the information it stores in the UBI volume with CRC-32 checksums, and using

static volumes with UBIFS would only slow down UBIFS mount speed.
il

o T ubifs H7F cre K48, FTLAAEB UBL Gifg ] static volume J& PR AHHE—25 CRC K
[Fi) 2

o T squashfs ST R G0 LA XA BAGAE CBEMALES, BT L BUHIVER UBT B54Z 8 8N static
volume J& P

S
TESTOI: J5 B A0
RV1106 #H¢ spinand, {#H dynamic volume UBI%i14%, SZF squashfs

o JAZNIEW
o BN REBA BN GEIEIE (AED
o BRETUARM CRC AL, INES[a] 1EH

TESTO2: squashfs A K4 fif 540, AR & CEMERLR, AU static J& 1
M 77 =
o il £77 dynamic volume J& 4 ) squashfs UBI %1%
o JERLBIEFR A, B HEE
o BFEIR
o JAZNEEHEE
RIS SRR S B, ubifs A e BV S .
TESTO3: squashfs A E4affIE4E, AR TERMERL, AU static JETE, BB LA
M 77 =
il {717 static volume J& 14 ) squashfs UBI %14
SERLENH AR SO, B s o s
o BFEIR
JA B JE AU
RO F LI FE UBL JZ 58 MO T 4T BV B HE A A 2

[ 6.358100] ubi0 warning: ubi eba read leb: CRC error: calculated Oxae6dc941,
must be 0xf62e2df5
[ 6.358212] ubi0 warning: ubi open volume: volume O on UBI device 0 is

corrupted


http://www.linux-mtd.infradead.org/faq/ubi.html#L_dyn_faster

P F: static 5 dynamic 1850 S

[rootfs-volume]
mode=ubi
image=rootfs.squashfs
vol id=0

vol size=60MiB

vol type=static

vol name=rootfs

vol alignment=1

vol flags=autoresize

[rootfs-volume]
mode=ubi
image=rootfs.squashfs
vol id=0

vol size=60MiB

vol type=dynamic

vol name=rootfs

vol alignment=1

vol_ flags=autoresize

2.14 UBIFS 1% 4KB Wt 2KB T FkL [F) #E K/ X 5 A TU R 2]
2

A, RN ubifs [ & & 2> 08 B i 2 2051 flash block FAFEREAREE, Fr DUAHF K/ 431X, 4KB page
size BURLAT A FHKITCR S HEZ

2.15 JFFS2 X ARG HREEE

JFFS2 JHahid R M M, Fprtintl, 645 Is a2 # b, HBH g .

2.16 JFFS2 43 X R #ER

TR TRRRAS, SBrRA TR JFFS2 B8 AL TH AT #ERR 7y [X

mount -t jffs2 /dev/block/by-name/userdata /userdata

[ 2.232850] jffs2: Empty flash at 0x002cl1204 ends at 0x002c2000

[ 2.232931] jffs2: CLEANMARKER node found at 0x002c2000, not first node in
block (0x002c0000)

[ 2.233065] jffs2: Empty flash at 0x002c200c ends at 0x002c3000

[ 2.233075] jffs2: CLEANMARKER node found at 0x002c3000, not first node in
block (0x002c0000)

[ 2.233428] jffs2: Empty flash at 0x002c300c ends at 0x002c4000


af://n302
af://n304
af://n306

2.17 JFFS2 5 SPI Nor 4K B

HHT JFFS2 f/MER G559 8KB, 1fi SPI Nor AZHELE H 37 #F 4KB or 64KB %) 55 .

T LA S - 75 EA# H JFFS2, SPI Nor Wi%ZANREFFJ& CONFIG MTD SPI NOR_USE 4K SECTORS %%
B, BIHAEH 64KB 48R4 5% .

2.18 YAFFS X RG A2 i3UF A

e AEBAER yaffs, JFUEAEXERA LYY, 2 UBIFS.

2.19 YAFFS2 Xt &% RK 5 EAMEXF

FHJFA -

 RK spinand “F-&7E UBIFS SCRFECAMEA, #E1UU# A UBIFS
o YAFFS2 # J oob MIKHEME, page LFFZIRE NEHE, H ATtk

BHATIT A :
o MR EITAR YAFFS, MRS EAELT Hax, HETITR:

o kernel 4.19 B{ UL FhitA<, drivers/rfkash/
o kernel 5.10, drivers/spi/spi-rockchip-sfc.c

2.20 EXT /&%t Nand 5 R ik 1fE H

FEEH: EXT WA &S Raw-Nand ) FTL 535, ASCRFESUIIM . Bakll. SAHVEEISEX] Nand #
FM R I FIRIE ]

2.21 EXT2 X/ &4t SPI Nor 2

5«
TCEEIR AT, THA, BT 4KB
i

e JFJi CONFIG MTD_SPI NOR USE 4K SECTORS %

o SPINor 3C#F ext2, HFFH#E 4 X H:4/E mtdblock ##¢ FRIA]

o EERAMEMOCAT RG S HAE, SPI Nor iliH P/E &4 5% 'S o 100K IR, 16 B AT WHAS 7 5 S
i

2.22 EXT2 AN FF dicard 821 S B CH R4 5 B3 5 E X 81 B FK

ext2 NIFF discard, BFEHEGHN linux REWARIESFE, ATl ext2 XHRGE T, WS flash 47 (A4 5
Wi, MIBR SCAHHNAE LY inode, A discard MLl 2218 51)E JE A W S AEA R FIRRENE, — B BT 46
EEEY s SHE, ICER.
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L

o WHEEMA, BEMELE, BFBAA—H e, mRLEEEME, RS E e
AN NG AL, mkfs.ext2 <1 discard B[]
o HLEHHLEITHI extd, FEEHTTF discard 3

2.23 SquashFS E 4% X & H A&

AN B RRIS S5, S2bn i 46 3003 S 80 S A5 R 2R 5 -

Method Ratio Compression MB/s Decompression MB/s
gzip 2.92 15 128
1zo 2.64 9.5 217
1z4 2.12 94 218
XZ 3.43 55 35
xz 256 KB 3.53 5.4 40
zstd 1 2.71 96 210
zstd 5 2.93 69 198
zstd 10 3.01 41 225
zstd 15 3.13 11.4 224
zstd 16 256 KB 3.24 8.1 210

R RIR: squashfs: Add zstd support

3. EMMC | 55

3.1 EMMC Kernel FAEZR M H B[S H 45

XA AT e AT ZRRE, B RTRER A2 R
VDDI $h 8 B A K/

EMMC FOki il 2e 75 B — 1.2V EA TAERE, —fEs LDO )\ VCCQ 4 E15%), VDDI _EHH
RN 1.2V TAF B R PR AL E i .

KHRSr EMMC BRI A& VDD B Il AT 8B g, AR ZAAFR S K EMMC, T
FEHI A ANFEIAD A B2 1 AN, %) VDDI SMZ LA I ER B AN .

— MR KT 41 VDDI HUZS (2R WL R %
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af://n410
af://n411

BATER VDDI B2

HS400 1-2.2uF (AMARRL 2-4.7uF)

4l HS400 =X 0.1uF - 2.2uF
M 5hEz VDDI LA AR/ AR, st mT R HH I A SORIVEA I8, 4 B JBORE A H B 2 M 815
H.
XtF VDDI A BE I ( RRRESFH BT FIRED -

EA BATHER VDDI H 7 {H
RK3399 HS400 2.2uF
HAt V& HS200, DDRS50, SDR 50 1uF

F U VCCQ kB AR B AN

EMMC 5.1 BE5EEHEAER R, mHEEFEBKR, SHEMR, VCC Ml VCCQ HIBER R I gL
400mA CREATBRIAE 200mA £4) , WREEE VCCQ Ll FRBEEE K/, AL LB E
i I AT RE 2 B E 4% VCCQ Hale, i pl 45 3 EMMC 53 Hi 4

EMMC DATA 283 7 ESD 284

SD /& E4% ESD 284F, EMMC eMGrEt b, BHHERIT N, AHEH ESD. H 4 ESD SR
KK, TEEFWES, A HS400 A1 HS200 {5 Hi4 .

EMMC CLK/CMD & 28 F1 3 Ath 5 33 (5 5 FF 58 Kk
EMMC CLK/CMD FEZfIHAL & H E S (thim HDMD Ki, HTES T, @il s i,
EMMC £ £ A% K I CMD 5% CLK b B KHEHE

EMMC 7£ HS200 A1 HS400 FE 2 B 41 #02E 200Mhz, ELAEKIFH CMD 8i# CLK k& i kL
BE, £x3& R EMMC SO0 O A 208 DR/, 7 A H AR FE AR A IS 25 &) HH A0 e 4

3.2 EMMC F 2% [ {4 B $% A 277 fils 24 B B HH 4

&R AN R B R R L, H araE R R LA S
VCCQ kB4R

VCCQ > #E 1.8V #13.3V, [FRf EiM 10 U FER B ILRHER, —BUET—4 10 # VCC githikik
¥, Bk EMHAE,

VCCQ H & F 10 TEER ELPS

1.8V 1.8V 1E%

1.8V 3.3V B TAE

3.3V 1.8V IR AT REIE W, reige i 2 e
3.3V 3.3V 1EH

VDDI & K/
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% 1.1 VDDI 4MEH K/
EMMC kLR 2 17 8 5 & 17 38

EMMC FikLf#]—% DNU/NC BALL /2 75 2R, TR/ N ER & ElE VCCQ, S ATHR I A F1 HAth
10 HAE—E, AIfgmt S A3 Y5 S0k B 26 7 i sl 3 FRL YR 8

F TSR EMMC PR o] BEAFTERRAE, & A

U 3ok [ 7 P 0 3o T R A2, R R , AN

3.3 EMMC 1 H] — Bt i & 350 B 1 & 2R

=R JUFR R O
EMMC Bk A 18] /5
SUASE i) R — A7 AE PR 0«

Lo DRIBURLAAAE IR BAEJF], AEAE ] — Bei 18] Jm AR AR CEOBT T B A R AT LMB D Bl
EMMC BURLf FW R R ARG ZH0RD , M R — N T T —.

2. EMMC (] FW fZ4E M8, &Rt &M EBRSE FW B, XFEMR SRR, FE FFU 74
EMMC H 448535 BT .

RABGABIEARL, BR A aHH% T #®%

M (F android) WITAAHEBFREAGH, SAKZHE CMNUERHLE) , % T EMMC
Kk, BNBOKHER, WHE XS 1KB, {H/& EMMC SZFR7E 25 N4 page (16KB) , HE—
RS S RGE AR, EhRES AT R 3 K, 48KB.

EMMC 5.1 ikiff] EXT CSD il A ki %7 {5 2., DEVICE_LIFE_TIME_EST_TYP_B [269] .
PRE_EOL_INFO [267] fIDEVICE LIFE TIME EST TYP B[268] -

EXT CSDELHUTT
1. B mme-utils TR B S, M2 % mme-utils T B H 7 1 H B

2. linux$% il #5cat emmcffext _csd i &, NE RS, XN AKALE AT REARE, B Llfind ext csd#k 3.
cat /sys/kernel/debug/mmc0/mmc0:0001/ext csd

3. maskromJF AT, FESCHEA A dump ext csdffjifiloader, & 43T El Hext csdfs B

Linux upgrade tool & Android_Console_Tool

db xxxloaderxxx.bin
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Android tool

| Binnsiv-am=SteRy
THiER HEEE SHYE ?ﬁ:ootgﬁ
1 K vEFloader . . —
Boot: |]J:\work_hg\3568_loader\rk356_ pl_loader w10 m TEHiloaderdhim T

B [ || ==

j=HIF]lashID =HIFlashi= 2 E=EIChip(E 2 jmEICapabili ty:

MhitizE EERE 3 A Mazke om EEITEIESIR

B EliEeEs | | SHHEO0EE ] THATEE

SwEe | EMER | EREE

gNR1xtloader &5 , BAJLABRIXNIDRELIHAE]

S maskromigizt

RES: D 10000]

| &I — A MASKROM¥ %&

I

EXT CSDZ {5 B

DEVICE_LIFE_TIME_EST TYP B [269] #1 DEVICE LIFE TIME EST TYP_B [268] ic. s EMMC5ik i
A, THERN T R:

Value Description

0x00 Not defined

0x01 0% - 10% device life time used
0x02 10% -20% device life time used
0x03 20% -30% device life time used
0x04 30% - 40% device life time used
0x05 40% - 50% device life time used
0x06 50% - 60% device life time used
0x07 60% - 70% device life time used
0x08 70% - 80% device life time used
0x09 80% - 90% device life time used
0x0A 90% - 100% device life time used
0x0B Exceeded its maximum estimated device life time
Others Reserved

PRE_EOL_INFO [267] 1sKEMMCHRL IR SR B 5, HE4IE W T &



Value Pre-EOL Info. Description

0x00 Not Defined
0x01 Normal Normal
0x02 Warning Consumed 80% of reserved block
0x03 Urgent
0x04 ~ OxFF Reserved
OTA JH {127 W

ANDROID 7.1 Z J& OTA [Ef:FF& it & B4 system 20 X AT H 3 (ARJRSRIE TS0 3, Wi
OTA FHJ I FE R H A, 6 n] B2 i system 3 X B dEHdk .

3.4 EMMC #2814 5 J5 3115 B fEmaskromAE =,

EMMC# A 8 & 4F 5% PCBH [ &

BOOTROM i 543 I8k iR, WISREMMC D1-D74 Lk A s, miidtid o HIsLkiiat.
PR L

AFIRENLA L, — R RN R 5

PCBIi i

FTERENLEE 198, —RORPCBIA R, B A 28 i #2618 T T RFU#E DNURball .
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9 10 11 12 13 14
AOO@@.:ﬁbOOOOOO

B O@em@wemed OOO00000
c O®0OWO®O0000000
b (OO OO0
E UL UOWEGE OO
F (IO = » OO0
cO0O0 ® = O0O0
HOOO @& @ OO0
1 O00 @ & O0O0
kKOO0 8EeeelE OO0
L OO0 OO0
MOOO0@@xO0000000
NO@WO@OOOOO0O0000
POO®@W@EOO0®O000

ubootB F trust¥E A ek, EE BRI BEEY R, miniloaderi% i B 5 Fllubootif 2R [Blmaskrom T A . i@
i & OF] ENE B AT LAE 216 5 2 B)miniloader, 4R JEEE S -

4. Flash [a] B3

4.1 Flash i 5 # %

AN (EE&R) :
dd THML 2> 10MB =5 [A].
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R K Y TP 85 SRR EE

SLC Nand Linux 16MB/s (10 30MHz) 4MB/s (10 30MHz)

SPI Nand Linux 10.8MB/s (10 80MHz) 4.0 MB/s (10 48MHz)

SPI Nor Linux 24.0MB/s (10 80MHz) 100~200 KB/s (10 48MHz)
SPI Nor RTT 35MB/s (10 80MHz) 100~200KB/s (10 80MHz)
ALK R R BE ML 4K 32 BEHL 4K 5

SPI Nor RKOS 13MB/s (10 80MHz) 100~200 KB/s (10 48MHz)

RIS E R 1 (ERIEmA)D
MXFABE: RK3308 V10 EVB

PWi%: 4.4 64 11

P4y X: 352MB

FLASH K/)h: 512MB

R cace:

Sub Main
while (1
crt.Screen.Send "rm /userdata/test && sync"
crt.Screen.Send chr (13
crt.Sleep 2000
crt.Screen.Send "time dd if=/dev/zero of=/userdata/test bs=1M count=350
&& sync"
crt.Screen.Send chr (13
crt.Screen.waitForString "real"
crt.Sleep 2000
wend

End Sub

MALE 1 N, 35 A 2.0 MB/s

4.2 Flash 1R 68

Flash 550Ri i 5 £R 37 Th B

o WAFEARY, FORLEF B ST 0% R
o TEM; wpH INREMIE R4, BRI HRE, RK FETIEHZ pin B, R —E B, LA
GPIO st
RK 7t H RAG BRI X #

KON S g H, Big Eth AR5
FRBE, FIT AASERIIAR R (9 5 PR AEPE o

o SRR S BRSAT 08, HASRROR ORI 7 S KA

e
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4.3 Flash 3P Fr e OB T VA R A

PIRIIRIZR AL Y flash B die HURURLWUR AT i, DA OERIFREZR TG SO

4.4 Flash WA RERTGEACAS BLZh & LT ER

B, ARtk R (CREEEEASEXN md X A1) , KRG Tistr, HEREERE
ramdisk FIMRICAF RGENHT TR, JHRA waiting for root...... FHIFTEN,

4.5 Flash 5 77 fiff v 2% 75 5 25008 Q0 o 1 R B0 v

fopen ¥ O_SYNC B(# O_DIRECT #'5, B 5E#E/5U M fsync, WA dd dw &AL H, #il
%ﬁﬂﬂ LJF ﬂag:

* iflag=nocache F oflag=direct

4.6 Flash 5 #Y)BL i) 1 81

X T XEF RS TA/SA Yk X 5

RK SPI Flash #1285 IP NFEAM: 1P, T/A AESHMIIETF GRS, S/IA AR TG, B
T/A S/A K] flash # AT S5 .

><F Nand flash ¥ &
RK FURL 36 = B IEREThRE . IBFERE F R & FIFa e, Pt DLEAR RS S % £ B 16T X flash fiuist
— B, BT

o G52k, W flash fIRE SEWRZER, AR spec ZR
o R EARYE, 22500k
{Rockchip Developer_Guide Linux_Flash Open_Source Solution CN.pdf)

4.7 Flash TFTP T # B 4% 75 e AL

HI5 78 AL 1) 1 <
o FELL R BTN mdSsum 15 8, JEXTLE:
o HVEF 8 S5V I mdSsum
o TFTP F#E M, [F/FZIN mdSsum

o WURLEXTRH, PREE ML dram 1)@
o flash 5 MG AL IR, M8 I mdSsum

o UUREESSEE, MRSE flash TAESW, Y flash B, BNk EHE— DA
o £ N\ maskrom mode, [EIiEEEALRIN mdSsum

» 456 “flash KT [ AFEELIIEE 047

WP REEDN flash 7] :
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o PRHEPFRLEN, BVNERFESHIMSSHE. WE flash R EFEATE, HREEFE LT
BRANC & RE TAF
o MMPEEFERLTCRL, HRAR RK 7 STAE i B TREEE— 20 e

4.8 Flash uboot B B mtd # 0%} b mtd_block 1

NOR Epe s R —. L]
Seins EN
SLCNAND sk i 2B B2 B — |

SsovE  EEHEIII
P/E FL S AN VG P ]

Nor Flash f1 Nand Flash —#f, #2& & /MER: (Erase) SiH/NSHiE (Program) AA—8, FrbAFHEH%E
P/E &4r. #lln: 5 Nor FFE—/ 4K sector H1[1) 256B, 75 EAHERR 4K, [FII 256B Huhb 411  (4KB -
256B)  H# FE E UL R IF RS .

mtd A1 block 1

o mtd HEOER FEHITEH PE
o block # O SMBRE/NEE BB X, 525 %5 XA 2520 HoAh 5 X (835 5 17402 P/E RiFEAULAD)

o linux HEZLA $24t—/> mtdblock #2171, &% 5 X HKIE] 512B (AJARIM 4, #4484 P/E X
A, WHRIEBGATE—A 512B X EE ] P/E R A VAL in) 75D
o RK SDK u-boot Z# linux HEZE 52 S FH M2 55

4.9 Flash {RIBEN R H

WS EACIE T VCCIO Flash sel b Rz HL-F 2 15 75

4.10 Flash & &R maskrom %58 5 T fl B 52 e B35 45 3

maskrom 588 N B THFE AN Ty il O (o7 B, 36 G R i 2 M) 5000 A

5. Flash % 1] 2% ) 3

5.1 Controller FSPI K} % 5 =S LA S 50%

i L ST B RN B R S PLL 20K, WOARFEO I, B 5 25 BEAN— 58 O 50%., RSN e
PR 5, AR A 2 H O 50%
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5.2 Controller FSPI Joi%k/EA@EF SPI #5123

FSPI (IH#K SFC) AXZZFFFF & spi memory I FFAIN ], Bl emd + addr (FJ36) + dummy (AJ36) +
data (i) , JLHE AN HFres assert J5 B input HIHEAE”, AT AURZ NS 7 .

5.3 Controller FSPI & . £ K8 Fr AN &

uboot I kernel BBk FSPI S0P BRIANER BB B A VU 2654, WAL E N —30, Host SLRAFF R LR
PR (A R B A — 2.

R
1) FSPI 3Rk LA

FSPI SPI mode 0 (CPOL clock HEHMEH, CPHA KAEH— AW , X NEERE EHEEA ISR A
— R

R X ZXAFFRS SHIFTPHASE,

SCLK
Internal

SCLK
sample

IO CSN

Fig.1-5 SPI mode

2) DLL (delay line ) 753K

fE io I ZE (FSPI B /72950 FILa K73 FUkE output delay ZRE 1L T, SRS 5 G RIS R A I
Ft, FrLATR EE AN delay line SZHF R HU B S ARFFINF[A]

3) DLL $§81
RK host controller FSPI SZ #f i3 K AE 32 HF delay line:

o DLL7EC T WHEI, Fril 10 LR &2 ZEE
e DLL %2 PVT M LZ5m, FrildEe d, WIEgians
o FEMNF BB BAELE "FSPI 2 KA SRt B ke b

zi b, DLL HAKIER kit 5, HASHIAERES L.
4) DLL %5k
H 10 #E =it 50MHz DTS2 8E, AU DU 4E

o FANEAFMBLER 2 2 tuning
o L%t flash id 1

&k
AN RK Host FSPI 15 £ ) £ O[] 32 222 AN :

o FSPIIO TAERHEPKE 4= T 50MHz, J&FH DLL, it CASEBrise B gt a eikie, %>
DLL %5 & #fiid
o fILT 50MHz, 3T "FSPI i BRERAL" AR R TR
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5.4 Cotroller FSPI &% 2 F i F ik 43 B HEA [F 2844

SR %0 )7 2 R FSPI #5428 97 & CSIN IO, 1P it Bt auyid, (B4 CSON ik b seft:
A bootdev, HIUH#E LS HEEREZ 10, ES5ZAFEAETI, ST ERIEEEARM, HH
S T R R R A

6. Nand |a] &3

6.1 PX30 Nand & 1B HUCN rkflash 7765 2K3)

KT rk_nand Fl rk_flash fFEHESE I/ 28152 %  (Rockchip Developer Guide UBoot Nextdev CN) A%
Storage %17, rk_nand FE T MLC. TLC % K% & Nand flash /=i, rk_flash 4T SLC Nand flash
7= im, px30 $EfLfY) SDK £ K78 & Nand [ £F, W&H SLC Nand flash, £7fif K5 NAEFH N 245) -

FEBHA:

1. rkbin #%f] RKBOOT/PX30MINIALL SLC.ini At & 74t K (%) loader [E 1

2. u-boot % Rockchip Developer Guide UBoot Nextdev CN Storage %17, £ RKNAND 3KzK
RKFLASH

3. kernel 28164 u-boot 158, £ RK_NAND & RK_FLASH, dts f#E nandc0 7 /4

Al REAATE DL MBS
e QI: u-boot TLikIEH 5|7 boot?
o Al: FRERAFEIRBNEF dts WAFECERY), H\ LT a2 MO R A

=> dm tree

# IR B NAT AR T B

rksfc [ + ] rksfc |-- sfc@Rff4c0000 **
blk [ + ] rkflash blk | |-- sfc@ff4c0000.spinand.blk
blk [ ] rkflash blk | "-- sfc@ff4c0000.spinor.blk

6.2 Nand uboot f F H E 1T M TE

RS RBOAIREE, T LA R E R A mtd $% DE S 32, (HE70 % 7 F74E uboot R A ZC %45 B
R, HAELUN g

o B X, RIEH MRS
o FEILF
o ANEEFFN vendor 431X, EGiE RS

N T kD SRR S S Nand 7= S A7 IR0, E2

o CHIE—MRFERMIX, £ vendor /3 X SEELIES, JEASZF: arch/arm/mach-rockchip/vendor.c, #ZI

22 mtd_vendor storage init 1 mtd vendor write.
a4 vendor 43 [X SZH R HL .

o WAV FRAR IR B IELE vavm 27 X,  WAEAETEME vendor 310


af://n741
af://n743
af://n744
af://n762

o RGP, BHREGNKBRALRX RO, BN BN T, SRR AR

6.3 Nand SFTL &= &) #i %)

gAY idblock user data reserve data sys block TR
128MB 2MB 107MB 11MB SMB 14.8%
256MB 2MB 218MB 24MB 12MB 14%
512MB 2MB 464MB 31MB ISMB 9%

Hr 1M 4 flash AFAESHAE A, BRIRSCIRE 2, sys block N FTL L H.

6.4 Nand FERBHBERA RS H D ILFER — IR

JERE |- e A B 4 ST H 58 AT 7 SR
o flash BAFIZAT AR AR BRI BRT- X0 223X, BT EATUbe AT R 5 2 — 31
R e RS SCRF B AT T R BN ST IR ) Rk 3T A 05 3K

o K ILIIBLEIT R all_in_one R (WHEH W XMEED , ARERFAWITRA K2 X
AR, R, REDIIRER

o difkekas] FIRML demo BLHATIT A
RK # i — ek &% all in one HIFT 875 2.
o VEAHZ% spinand KEs & 1 SO

20210804 flash programer

6.5 Nand FFIRHEZEIR TR R & H

FREFEH TR

Nand flash JLF i 47 N ERE AN BT Z VR 1Y flash block & 75 AREE,  TSRECE MR HUE B A id g, W)
FEREREL M flash page 7 (ISR HbRC X 3825 FOB A A2 5 A R BRIC,  IXFRREA R LUR LA A L

o I3 flash IREARIC X IR fo ATy, 5 ZEHRE TR — i RN A 5
o FEAEAREAEF LA B LI R RHARIC K R EEVEA R, flash block £EANFEE 15 UL T A — € BERT)
pric B AR B HR BRI .

mtd HEZL 20K 55— R o FREREX AR B 24— bad block table 2847, SR )5 5 I EE B AL E I
flash block (& B AT LLE 42 )\ bad block table 2217 R BUAHUE ., HE )G EHUE, bad block table 4%
15 X EE P ES, AR AME R bad block table WAELEAE 5 R HIfEAE L . (bbt ZE(E 5%
drivers/mtd/nand/bbt.c)

SLC Nand bbt in flash
SLC Nand FFUEHESE gl A2 Bl 1 7] 5 1] flash FIABRFE H 7, W IRPE DA s BEAN B8

SPI Nand bbt in flash
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TFIRHEZL F IFANSZRF SPI Nand A5 [8] flash FORBRAEEL T30, BRIE, ok 3840 7R IR BV B S RE,  HL
BOATT R, VELAARAS .

u-boot:
drivers/mtd/nand/bbt.c

kernel:
drivers/rkflash/sfc _nand mtd bbt.c

SIPRE T A LT LM

1. Z56HFIRHESE drivers/mtd/nand/bbt.c R A 1247 flash SRS S 11 bbt.cache HELLE 735
2. N Tl 4 Nand flash £z )5 4 > block AIREEAFME P B, BeJa— A7 XSG AH B 18 %2
3. 55— L H{E u-boot IAEE A RIA B

4. BIRE FI AR R

5. u-boot IR KA A E M) mutex F122 LRFEIE AT AAS S35 J HE4 i) 7

7. PP SLC NAND |q] &5

7.1 PX30 SLC Nand IDB &I /E q] 55

ANFE A IR 7 AR
1. IDB S4HIE: Bkl oob 730G H idb 815, bk flash block 0, K FEIEH M 2 flash block.
2. HAhBEGHIME: M1 programmer_image tool MM -1 ZHUCRAS uiE 554 75 5

i .

o px30 IDB KR A5 AR Al 1E, FEZFNIHFE X sl nand [ IDB Be% X AN T 1 page 1
flash info {£ /5, FFHM4HFK ECC, programmer image tool %A M (H1°F &% A XA flash
info) , FTLAAFEE

7.2 SLC Nand B R T A EESE K B ISR R

# P 8UR]F SLC Nand flash #f 75 A bE sk 4 58 HoAh T RAS IS A0 RK 7 dh A R B B 1 ARid

SR xR K, RK FTL A Id ) SLC Nand, RK APl FHIRHERE HART, Al A sk
ANBEFFE I spare 0 AYMEAE 75 2R BARIC, FT LAPR NRORL, 28 =7 T H AW ANHERR Y, Bt LASEPrfi
o A8 B 1] e A0 B DL AT
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7.3 SLC Nand R ERA LR 815

<518 R A data £
1.SPI Nand K F RS ECC, FrLAR PRk BB 8N data 204, ECC AKHUR v

2.SLC Nand {8 3= 2 i 4 ¥ BCH 4 ECC £8/47, i H. one page 223 RK BCH 4b#E 5 data 1
oob (including meta #(#&H1 BCH code) <1418 LR A7 -

2KB Page size

Mand flash |IKB data 2B user meta [30B ECC 1KB data 2B user meta [30B ECC unused area

KB Page size

Mand flash |IKB data 2B user meta [30B ECC 1KB data 2B user meta [30B ECC |1KB data 2B user meta [30B ECC |IKB data 2B user meta [30B ECC unused area
.
AR

e Re-layout: J5A data + oob [JERINA J& 2441 514 data + oob + data + oob ... FIEHUAG R, JERH
oob first byte YRHAR 1L Ak B K7 A7 J= U 4b T H5 s X

o BEst[E 1FJE ) SLC Nand Joidk 3% B8 IR ) BRIN PR ER AR 1T I 5 W, tk /2 first oob byte
o RK #AH#iiA bad block 5= N5EHEIN BCH fail, F-#fiIA first oob byte AR HbRIC

WASE, FEas Rl EER ok IE R skip bad block.

7.4 SLC Nand R 285X BGNE IR X ITUR oob FHE

oob ¥ (meta data 1 BCH) 7EHMEEGIN X —EEIN, FeEsEig s & rexsil% N data 77 oob”
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RRE cata st R
=l

EREmPCERETE ' |
. programrr;er_toci mEERRERS B s

'
' LI page :

___________

s

$ET oob EUEANE 4 H:| K
& o . o o o "I

___________

FAL

SLC Nand

s T BB ECT =i s

i

st s 00 £CT

£z

§*
i

ECC RK Nand Layout

7.5 SLC Nand SDK % B 85 8 E EIE CNEETUR oob FiE)

oob H#i (meta data 1 BCH) fEfEHISX—EdmN, o AREZEGS R EE data,
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M=

data Eig

ESRLPCERTE

festlas [

MandC il oob ,

(£13% BCH and '
meta data} , EET
<= re-layout

one pags

SLC Nand :

ECC RK Nand Layout

7.6 SLC Nand ¥4+ ECC Layout

RREEE
EREEIEE

RK SDK slc nand (F:11) 4112 host controller ££ %11 beh #ERAiT ECC, FFXE N 16bits/1IKB, im0

1X&]

<.
2KB Page size
Nand flash |2B user meta [30B ECC |2B user meta |30B ECC unused area
2KB Page size
Nand flash 2B user meta [308 ECC 28 user meta [308 ECC

P e

28 usermeta @3 ECC |ur|used area

7.7 SLC Nand rkflash 77 R WM BL it 5 R0 40

i cpu 1A
1. SEAAAERNT . B
R T

2. {&24 drivers/rkflash/nandc.c X5l 1] usleep_range M 20-30 E| 5-10

LRREIHE (HR ik ) A& g %)

W% usleep FLE IR CPU

[z, WARIEK usleep I, JUFEAR 10 #3785 00 T 19 CPU 713

7.8 SLC Nand mtd 5 & spl B BCisA% i R 404k

HR

1T PP Nand BURIARAEA—, FTLL NandC # i 4SHC E 2SR, JBRAEENE, QR fhxl R A

B ESR, AT LAMHOE 2 3R AL -
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EHANT #IA

LLRV1126 Jf, uboot ¥INEN T, 4P S8 spl 3 FF 30MHz 10 3%

diff --git a/arch/arm/mach-rockchip/rv1126/rv1126.c b/arch/arm/mach-
rockchip/rv1126/rv1126.c

index 84df82abl38..e3ae330e413 100644

-—- a/arch/arm/mach-rockchip/rv1126/rv1126.c

+++ b/arch/arm/mach-rockchip/rv1126/rv1126.c

@@ -77,6 +77,7 @@ DECLARE GLOBAL DATA PTR;

#define CRU CLKSEL CONS50 0x1c8
#define CRU_CLKSEL CON51 Oxlcc
#define CRU_CLKSEL_ CON54 0x1d8
+#define CRU_CLKSEL CON59 Oxlec
#define CRU CLKSEL CON61 0x1f4
#define CRU_CLKSEL CON63 Oxlfc
#define CRU_CLKSEL CON65 0x204

@@ -749,6 +750,11 @@ int arch cpu init (void)
udelay (1) ;
writel (0x00100000, CRU BASE + CRU_SOFTRST CON10) ;

+#ifdef CONFIG SPL BUILD

+ writel (0x00££004, CRU BASE + CRU CLKSEL CON59) ;

+ printf ("NandC gpll=768,div=(%d+1)\n", readl (CRU_BASE + CRU_CLKSEL CON59)
& Oxff);

+#endif

+

return O;

}

#endif
diff --git a/drivers/mtd/nand/raw/rockchip nand spl.c
b/drivers/mtd/nand/raw/rockchip nand spl.c
index 6e39287ef39..d6ed7038914 100644
--- a/drivers/mtd/nand/raw/rockchip nand spl.c
+++ b/drivers/mtd/nand/raw/rockchip nand spl.c
@@ -92,7 +92,7 Q@ static u32 nand block num;

static void nandc_init (struct rk nand *rknand)

{
= writel (0x1081, rknand->regs + NANDC REG V6 FMWAIT) ;
+ writel (0x1061, rknand->regs + NANDC REG V6 FMWAIT) ;

static void rockchip nand wait dev ready(void  iomem *regs)

=R
HT spl BBt NandC &, gii— Tk

L ESRE, Bl ES S5 e spec 3R
2. BENUEM, B PLE AL reboot HIJ3A,



7.9 SLC Nand BT £ MTD 5 R & LIEIEHR TIE

WRAIZN 4.19 FCE, 5 e 5 BB BL T AN T

commit e323080273ble6ad2862158c2c634bf9f36671b2
Author: Jon Lin <jon.lin@rock-chips.com>
Date: Tue Aug 29 15:56:56 2023 +0800

mtd: rawnand: rockchip: Modify the judgment of the last page
Incorrect judgment without affecting bad block judgment logic.

Change-Id: I123bel2cc50e52e6a24c4276a5ac68208239%af42

Signed-off-by: Jon Lin <jon.lin@rock-chips.com>

8. SPI Nand & W ] i

8.1 SPI Nand 5% plane select #) 8} 38 2 i) /&

[ER

RV1126/RV1109 5 % T-&B43 2 plane #FE 45K spinand FORL Y S REAFAE 2L B, 75 E#:3Y IDB
size " bring up, BT AANETE S FZ ML, 1X— 55 support list F 23 (AT

I

ISR — 8 ] BIRXMOBURL, RK A SRR PR AL EE, RIET spl MO N SZHF, #8Y )5 H) defeonfig
configs/rv1126-spl-spi-nand_defconfig.

FEHE.
1 HABAEAE2E TS HF . £ 10 nand. emme. spinor. SD &
2.gpt FF
3.AB 71X

Gk, AUAEThREF R, ATUAERE, AHEGEREY, DMETTE B DR, BBTUrE, RKERCUT A MR R
J UL E S
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CONFIG MTD SPI NAND=y
CONFIG_SPI_NAND GIGADEVICE=y
CONFIG_SPI NAND MACRONIX=y
CONFIG_SPI_NAND MICRON=y
CONFIG_SPI_NAND TOSHIBA=y
CONFIG_SPI_NAND WINBOND=y
CONFIG_SPI NAND DOSILICON=y
CONFIG_SPI NAND ESMT=y
CONFIG_SPI_NAND XTX=y
CONFIG_SPI_NAND HYF=y
CONFIG_SPI NAND FMSH=y
CONFIG SPI NAND FORESEE=y
CONFIG _SPI_NAND BIWIN=y

#\ spLbin + ddr.bin & 35 IDB K/MN 2 BB ER:
uboot H3& FHIALL T ar4, HH ddrbin BCN H bR
./tools/mkimage -n rv1126 -T rksd -d

./../rkbin/bin/rv11/rv1126_ddr_ 924MHz_v1.05.bin:./spl/u-boot-spl.bin
rvl126 idbl.bin

) 50 A7 7 1% 1) 7B U -
Wk 22 E IDO ID1
MT29F2G01ABA, XT26G02E, F50L2G41XA 2C 24
DS35Q2GA-IB E5 72
DS35M2GA-IB E5 22
FM25S02A Al E5
DS35Q2GB-IB E5 F2
DS35Q4GM ES F4

H— PR

bootrom P IEFAHEFIX LE R block 13 5... &4 block FHIE IR
—™ block #& 128KB

T LA— E. IDB size ##id 128KB, @%4R#5 block, bootrom & & &3I4 IDB #7054, ik IEHINEL IDB

8.2 SPI Nand ki 1V8 ¥k}l &Y

1V [RTRLA 2 KSR, ) TEE A 1V8 77 . RK CASRFA 7 ZXBRLE) 5 LARHT flash SR
TR

1V8 Bk SZkF, BT domain FCE A io (LML EELLT, 1AGIKs AN 3V3 368, PRI E :
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20230705

20230705

20230705

20230705

20230705

20230317

20230317

20230217

20220901

20220818

20220818

20210918

20210911

20210911

20210911

20210911

20210911

200701

200831

200831

XTX

XTX

XTX

FORESEE

FORESEE

HYF

HYF

Dosilicon

MXIC

MXIC

MXIC

GigaDevice

Dosilicon

Dosilicon

Dosilicon

GigaDevice

GigaDevice

Dosilicon

MXIC

MXIC

XT26Q04DWSIGA

XT26Q01DWSIGA

XT26Q02DWSIGA

F35UQA002G-WWT

F35UQA001G-WWT

HYF1GQ4IDACAE

HYF2GQ4IAACAE

DS35M12B-IB

MX35UF1GE4AD-
741

MX35UF4GE4AD-
741

MX35UF2GE4AD-
74l

GD5SF2GM7REYIGY

DS35M2GA-IBR

DS35M1GA-IBR

DS35M1GB-IB

GD5F2GQSREYIG

GD5SF1GQSREYIG

DS35M1GA-IBR

MX35UF1GE4AC-
741

MX35UF2GE4AC-
741

4GBits

1GBits

2GBits

2GBits

1GBits

1GBits

2GBits

512MBits

1GBits

4GBits

2GBits

2GBits

2GBits

1GBits

1GBits

2GBits

1GBits

1GBits

1GBits

2GBits

512MB

128MB

256MB

256MB

128MB

128MB

256MB

64MB

128MB

512MB

256MB

256MB

256MB

128MB

128MB

256MB

128MB

128MB

128MB

256MB

1.7v-
1.95V

1.7V-
1.95V

1.7V-
1.95V

1.7V-
1.95V

1.7V-
1.95V

1.70V-
1.98V

1.70V-
1.98V

1.7V-
1.95V

1.7V-
1.95V

1.7V-
1.95V

1.7V-
1.95V

1.7V-
2.0V

1.7V-
2.0V

1.7V-
1.95V

1.7V-
1.95V

1.7V-
2.0V

1.7V-
2.0V

1.65V-
1.95V

1.7V-
1.95V

1.7V-
1.95V

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND

SPI
NAND



8.3 SPI Nand Jifi HYF1GQ4UTXCAE Y1t} 75 5 e o] {5

JR ) IEFER HYFIGQAUTXCAE Fiki 5 i fail, FiA N R HkL upstream /0% HWP_EN 3§

commit 72986913fc4ba3e0clc276aa63e2040££8290201
Author: Jon Lin <jon.lin@rock-chips.com>
Date: Mon Aug 14 14:52:36 2023 +0800

mtd: spinand: Enable HWP EN for skyhigh devices
HWP EN must be enabled first before block unlock region is set.

Change-Id: I6b107d97de48bb2644da865f353d2adace95224e

Signed-off-by: Jon Lin <jon.lin@rock-chips.com>

8.4 SPI Nand ¥4 Soft ECC J5 Z Tt

BRI, B ECC XF Al ) L E #Bh, X FEERA SOERAINE BT B, (B RK 5 32 RAE ok
H I ECC.

*T ECC fifr:

o spinand 4 7 2 BCC K4, N2 Nand 90 B — @ LA H BLAZ 0%
o W ONEEME ECC, WIRERGEMARRL CRI 7 BURCAATER) » AT RESRAAE host (il B )

X T B ECC I R:

U5 SPI Nand 3% B IE4: ECC, RK 7 REGAASCRRIZIORL, FAH ISR, RPN O aF
£ ECC, &% EMix{t ECC:

o XPELTERA R, AR E & FIREME ECC AR fail A48 % N RIBUTH, AR D&
AR TR

o AIENEIE R S AH R HIWAR S, RUOVH ATREERIRIG O, febfmideg b Pl H (R
B, XFMEOLE LT ECC ARARE, P LUECA B0 UBIFS A B0 R 38 L )

B ECC WM 75

XF mise ST RGN IX, WIRPEAT SPINand #5479, W A& ECC ML, SR FRARBL )
BRI, A0 s R HAAT A R Bt CR I L

8.5 SPI Nand #/4 BBT store in flash 153 H15#1

R

RK SPI Nand SDK 3ZHF bbt &A7fif flash SRHAEE, HEHZS%
{Rockchip Developer FAQ Storage CN.pdf) “YRHFE B TR =,

B
LI TR PR ARG T B EE -

e oob first byte
o JPAFLE bbt A R AR magic
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XL T RRCAR :

u-boot:

commit 78cacldffdc0bd64e47294e41d2432b7760e7186
Author: Jon Lin <jon.lin@rock-chips.com>
Date: Sun Jun 28 20:13:39 2020 +0800

mtd: nand: Remove bbt option property if scan fail

Change-Id: Ifb5b500b6ffee55laeabbbaeceat29b3d0eab207
Signed-off-by: Jon Lin <jon.lin@rock-chips.com>

kernel:

commit fe246b156492ee509bb1d071c176d324542d3193
Author: Jon Lin <jon.lin@rock-chips.com>
Date: Thu Dec 17 16:05:27 2020 +0800

drivers: rkflash: Fixed bbt operation calculation error

Fixes: 008340a82 ("drivers: rkflash: Change to use the api which the oob area
available")

Change-Id: Il40aa76a2acb73271ba04b7060030dc06a2353e6
Signed-off-by: Jon Lin <jon.lin@rock-chips.com>

(RS

5 FE ¥ SPI Nand fFEAFRERS, BIMMREIF AR T AR B 52, (EIRPRAT REE BB VE 52
Wi, i DASKE AR o 1 3 5 1) LR B

%7 BBT HEZE:

bbt init

fail

format_bbt

pass

Y

update bbt scan fail

Y

5Can SUCCess




BEINELR LR

o I hash B, BEIARESE L
o format_bbt {4 flash ELIRTLAZ SN, X F IR B AT B AT BESRHE I — R B I L A
o update_bbt FHTIRRER, SIRTIGIN B BRI E], KRR MR ITTARE R

et T Rk
uboot/kernel B BtiE AN LA R4 1%

o MR IR T
o T bbt ML FE A flash AR HUE B 75
o L bbt write IXFES N FH . hash [HFEH . [FEFH . FlEL hash HEH

HoAh s W -

o HIT spl T BORBRRASHFRM, TUAATEAEBIAESIE, SO AN BRI
o PENLEIERHER R KR I LR RN ER(E B

AT ZANT
uboot:
commit 55ef8700b677919%fal6f3bfeldcab3ad554a92d

Author: Jon Lin <jon.lin@rock-chips.com>
Date: Sun Sep 24 20:11:20 2023 +0800

mtd: nand: bbt: Add mechanisms to protect bad block tables

1.Add hash check
2.Add anti-shake mechanism to avoid damaging the bad block tables
3.Add anti-shake mechanism to optimize the reliability of bad block table

Change-Id: I6ac9554ae0f642d6a89d21a8£79a2a87d607£993

Signed-off-by: Jon Lin <jon.lin@rock-chips.com>

kernel:

commit cclf433fb9%ade372b06e9d62651ed8d71%aaac94
Author: Jon Lin <jon.lin@rock-chips.com>
Date: Sun Sep 24 20:24:00 2023 +0800

drivers: rkflash: Add mechanisms to protect bad block tables

1.Add hash check
2.Add anti-shake mechanism to avoid damaging the bad block tables
3.Add anti-shake mechanism to optimize the reliability of bad block table

Change-Id: I888cebab4e5bbc55283850316e27560c484a9cfb
Signed-off-by: Jon Lin <jon.lin@rock-chips.com>



8.6 SPI Nand R B[ EF X H B AZF—ESHEHEBL

@I RK programmer_image tool T H il {EGesk #8555, mAEi@t & /77 ek 5il% . ACFF—
M-S SPI Nand #141F B A 8545 1 R R BA linux F mtd AEZ8\ubifs 25 75 226 SR B 1Y) 4 B2 3% R 43
DX SRAR M T o

B30 :
3rIXE X 8MBa 4rIX (HrEA — MR 128KB) | 8MB b 47 [X

SRIGAIRESE: TMB A Bif% 71 TMB B#i1%.,

B #HI/E A TMB_A + 1IMB JU4 + TMB_B I total 8518, #e% R 3, HSALE skip bad block J5:
A GRA BB e HE, 0

B 5if8 A R sk ih ik, 8MB + 128KB

R S5 X 2 8MB #Ehf, A4 b2 7E SMB flash offset [¥I A2 aa HuhE TF 46 DA, X FEBEAR
HUEE AL T o

HIEME:

0 HuhbFesR A 70 rBif%, SMB Hhliblesk B 7 rBif%, e M or X A2 ah write skip bad blcok ké% 8%
A% B 23 DRI 73 X BRI S, 23 DXEE A6 read skip bad block N £t

T8 S SRS AR A MG TE B — B

8.7 SPI Nand SDK #i B 815 A EIE CREETUR oob FHE)

T BJF . SPI Flash #4888 B4 ECC, Bl LA R BE MR 3% i) ECC fEiHe,
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Em% data %%.1'%
S, PCIEETH
ot R—
page0| 1 2 Pon
SPI Flash {5428, oo N
FSPI (B3R SFC)
E ‘;rE page : ---------
Aada {pagel {
%ﬁ*ﬁ!fﬁ | (data oobl 1 pobl 2 oob : oob
E area) | | | 1 0 . ]
FHRIAEREERL ECC X ' :
page $f data area I
oob area &—{f ECC
1B
‘WME‘ ] ECC [
- ECC {MNER ZEHRAFIEE

-{8%1 oob RK AEMIBERSEEFR, THEIFERE E8

8.8 SPI Nand rkflash 77 R W% M B2 5 E R4k

10 HHRCRIEAE R, SChr E#fseR A Em N CPU A, (H2 0] DO 4 — 2% flash Ak

CPU .

- [/homel/ldqg/rk-linux/kernel] git: (develop-5.10) X gd

diff --git a/drivers/rkflash/sfc nand.c b/drivers/rkflash/sfc nand.c
index Obclc6b43fd7..cal90cll5ad3 100644

--- a/drivers/rkflash/sfc_nand.c

+++ b/drivers/rkflash/sfc _nand.c

@@ -274,7 +274,7 Q@ static int sfc nand wait busy(u8 *data,

*data = 0;
= for (i = 0; i < timeout; i++) {
+ for (1 = 0; i < timeout; i+= 20)

ret = sfc nand read feature (0xCO,

if (ret != SFC OK)

@@ -285,7 +285,7 Q@ static int sfc _nand wait busy(u8 *data,

{

if (! (status & (1 << 0)))

return SFC_OK;

&status) ;

int timeout)

int timeout)

53

=
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= sfc delay (1) ;
+ usleep range (20, 30);

return SFC_NAND WAIT TIME OUT;

8.9 SPI Nand mtd 77 R N Z M Bt flash 8 B KA HE B

N eSERSE

cat /sys/devices/virtual/mtd/mtd5/bad blocks

# 1ls /sys/devices/virtual/mtd/mtd4/

bad blocks ecc_step size numeraseregions subsystem/
bbt blocks ecc_strength offset type
bitflip threshold erasesize oobsize uevent
corrected bits flags power/ writesize
dev mtdblock4/ size

ecc_ failures name subpagesize

8.10 SPI Nand mtd 5 & N EX mtd write fail

AL 75 09 LA BUR

e S35ML01G3, ANVIGCPOCLG, HYFIGQ4UTXCAE, YX25G1E
e S35ML02G3, ANV2GCPOCLG, HYF2GQ4UTXCAE, YX25G2E

IZRURIN T 84h T & SCHFHUA LR, CHInAh T 3CRF, HAE R HIE SR 3R

commit 328145662f6d6154fbf4329a0d53£9¢c152673648
Author: Jon Lin <jon.lin@rock-chips.com>
Date: Fri Jul 7 12:06:40 2023 +0800

mtd: spinand: skyhigh: The vendor requires the devices to be patched

1.Double OIP=0 after page 13H
2.The nand flash does not support 84H and 34H command

Change-Id: Ie805f42a36e1a864115988087bdc43592cc94ded

Signed-off-by: Jon Lin <jon.lin@rock-chips.com>

8.11 SPI Nand mtd 7 RIR X R4 H I HEF KA EMMC F R

BRIN SDK ASCHRE, Wi —E 25 EMMC, Z1UE uboot iR FIFIRIZEALE EMMC it /& spi-nand J&,
# root B L% 4T kernel ] bootargs.


af://n1220
af://n1225
af://n1234

8.12 SPI Nand mtd 77 & env 7 X R F 5 A3 A 4K pagesize ki
idb 1%

4KB pagesize Tk 75148 H Rk Ay 242 1 idblock B2 FH U, T4 55

./tools/programmer_ image tool -i rv1106_download v1.14.108.bin -b 128 -p 4 -2 -t

spinand -o ./

AR

o it idblock.img Hr#E&
o IRHTH SDK ER iM% iM%

8.13 SPI Nand 15 HF RN ARB I IRRE

SPI Nand page read #5040, spl PRIETT KA LI uboot, ALK B PR B 3 37 A7 AE He 45 I it
WA AL

commit c727046502a699211dfd8ad3c2£882£22247c40c
Author: Jon Lin <jon.lin@rock-chips.com>
Date: Thu Dec 17 16:05:27 2020 +0800

drivers: rkflash: Fixed bbt operation calculation error

Fixes: 008340a82 ("drivers: rkflash: Change to use the api which the oob area
available™)
Change-Id: Il40aa76a2acb73271ba04b7060030dc06a2353e6

Signed-off-by: Jon Lin <jon.lin@rock-chips.com>

8.14 SPI Nand & /" H € X MTD A E T ZH K HHRR) X FERE

i R R -

T ONAEAE S XN BEHLHEE S ANAT N, Flln: 2MZ&EA R/NAES,  PAS12K N HAL Fnandwrite 73K 5 N,
5 — I N —KnandwritefmF2 512K, 405 0br Fpa] B R RE BG4 5 BlubootiX iimtd read 28I .

L

ZOR KT, B E B AT R BUE B

NTESR —IREF A

BAERANKS T3 XSk — R BN SAFAETCIEA BRI AT B, € bad block 8:

o write 7 8, SZFR write 7 9
o write 9, SEZPR write9 XFE 9 B EE write, SE 9 B FEPE AL ECC fail.

9. SPI Nor 1] &3
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9.1 SPI Nor Fiki 1V8 256Mbits & DA _E 2 B YRl ik R

MX25U25645GZ41-00 256MBits 32MB
MX25U51245GZ4100 512Mbits 64MB
GD25LQ256CW1G 256MBits 32MB

W25Q256JWEQ 256MBits  32MB

KT XT25W512BSFHGU — 512Mbit 1.65~3.6V AR LGIE
dosilicon DS25M4BA-1AIB1 256Mb A4 iE

dosilicon DS25M4BA-1AIB4 256Mb A4l

A RLRIX B AT A FF 6% 7 Fa R EORORL, A48 RK RIGAE B0 A] DILESR BERE  I0IE, C3CHF
(RIRTRL 512 LLE T flash SCHRFAIR 9 HE.

9.2 SPI Nor rkflash 7 & 5N # 4.4 KB R mtd FREHEZENTEL

IHARCAS N AZ T IEAE 2SS REBUR A IR, H mtd HEZRE5HHE, B L RKORMGERC. AHELZ T, rkflash 7
it 7 R ARALZ spiflash kL

9.3 SPI Nor mtd /575 u-boot | sf iy 2 K AH =8 OS2

RK SDK u-boot 1 Fij fJ5= DM_SPI_FLASH HE%2, 37#F spi_flash.h FJ:

e spi_find bus_and cs fl spi_flash probe bus_cs FI¥IEHLE DI
o spi_flash_read 5i%E #1

nfarfe AR SCHE T, % emd/sf.c PR & u-boot i

cmd_sf
LLRV1106 J9f3il:
AT

- u-boot git: (next-dev) X gd

diff --git a/arch/arm/dts/rv1106-u-boot.dtsi b/arch/arm/dts/rv1106-u-boot.dtsi

index b0632e9ce9..03bc933125 100644

--- a/arch/arm/dts/rv1106-u-boot.dtsi

+++ b/arch/arm/dts/rv1106-u-boot.dtsi

@@ -167,6 +167,7 Q@
spi-tx-bus-width

I Il
N A
N
A2

spi-rx-bus-width
spi-max-frequency = <80000000>;
+ status = "disabled";
}i

spi nor: flash@l {
diff --git a/configs/rv1106 defconfig b/configs/rv1106 defconfig
index 9b20bcfb65..b1£3933all 100644
--- a/configs/rv1106 defconfig
+++ b/configs/rv1106 defconfig
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@@ -148,3 +148,4 @@ CONFIG SPL LZMA=y
CONFIG_SPL_GZIP=y

CONFIG_ERRNO_ STR=y

# CONFIG EFI_LOADER is not set
+CONFIG_CMD SF=y

g

Aé\:

=> sf probe 2:0 10000000 3
SF: Detected sfc nor with page size 256 Bytes, erase size 4 KiB, total 16 MiB

=> sf read 0x400000 0x200 0x200
device 0 offset 0x200, size 0x200
SF: 512 bytes @ 0x200 Read: OK

9.4 SPI Nor mtd 757 RiEM mtdparts ¥

—> mtd partition # /& —> mtd &%, WHRIT/E mtd block [FIFIEET M block B4, BEAARTE N A5t
fe K

add mtd_device:

e device register 0.15ms
e mtd nvmem_add 0.08ms
e device create 0.12ms

e mtdpstore notify add 0.5ms

9.5 SPI Nor mtd 5% uboot 5 #EH K |g

uboot M UIAE ] JFFS2 A £48, A LLZ44 SPI FLASH USE 4K _SECTORS %%, U 64KB #f554%
1738

9.6 SPI Nor H.28 10 28 4& 4 1 B 2 7

MRAEE: 10 K4 80MHz.

10 f# H i00~3 R |1 i00~1 X[ io0 Y, iol &
ARG 35MB/s 19MB/s 11MB/s
Y RGEERS 150KB/s 150KB/s 150KB/s

FER: SPI flash SLZL SRR EIFARARMECE B T4 10 R —A, TS — R &
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9.7 SPI Nor IR S EEX N R E

PLFRFR 104 MHz 3 5iki 1

o FRIARFRAE 104MHz, {HR2H /N2R LR 83MHz
o XZEFRIEEATINR, B1780MhzE Mt AR E

WK B 5

80 MHz IO T4l
FSRERHIA
USSR

o MR KZI B SPI Nor i 7 id B o085 5, 45 clk. dO. dl. cs, Flf AR IMECRAREIA I RZ I
BiESHEERAWHEAN S A

i
G5 A T A 8, #i:
o WRA: R EUEUR FE AR 60MHz, il— LSRR T auto reboot WK, B EEIE I N AE pass

o WMAB: EFES AR FARFRFEFE 100MHz, {5 auto reboot X, 1EXTHE, RAEUER BT
EE= geZeaie- LI}

o MRFHMIKXLE R, g 60M 2 HEE

o U1k AB # fail, R AMERRIR T HIBEAFAFER &, F3 spinor % FAZL, H—PHINMES

o U1 AB #S pass, ZEAERINE M 8OMHz fail HITETE KA, AR 2 10 BT KE bR

o IR A fail B pass, NI4kE:[8(E A USRS 40M, 4K:01iR, 40 40MHz pass, N A FEARIR
FEE, B AR E

AR AR T A 5 R Ak — P Ab B
o WURIMGARXT RAF, HAfE AR AR, BT 60MHz 5 7395 2 7 il P e ZER

10. T E jn) &%

10.1 upgrade_tool T B B phfI{E GPT B4

i F linux upgrade tool, WA v1.67 & UL E

./upgrade_tool gpt parameter.txt gpt.img

10.2 boot_merger f#4 loader

./tools/boot merger unpack -i rk356x spl loader v1.01.102-528M-1115.bin -o .
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10.3 ZEF2% T B LoaderToDDR IhfE

T E F/ loader TiA PAFHEC & 77 5\

1. loader S| SAHERThEE, I H M loader 5514 F f#HT H idb.img F+2%
2. loaderToDDR —— X A7 51 F T+ 1) T fe

10.4 idb_bootconfig T B/

romcode ERIA UL ELER AL 77 Sn#E, SPI Nor LI HIE 4F, X #F idb 3T B84 L 8N bootconfig KR H (&
25 D0 2 Ton 7% &4
idb_bootconfig AIA 52 7E idb B8 H ¥ nor flash J5 BN id AC & AR o

1T spinor bootconfig ZHUAN R spinor flash Bt B AF], Fr AR T TR E SR G IH R4, sE i A
idb_bootconfig FHERIN, 75 W5 75 ZE M RURL ) & — > spinor 16 B i) & X .1 bootconfig Z4L .
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