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Rockchip Developer FAQ Storage
1. ek
1.1 8 U
111 BRI FE A Loader 1I1EH
1.1.2 Flash JovkIE ek
1.1.3 JF 1 Nand JEi& IE% Bt
1.1.3.1 pin38 M HENHIH: (£ 6
1.1.4  ffrf ik N\ Maskrom #5 (
11,5 G S 4y X 4
2. AFAEAEBRE)
2.1 UL i)
21,1 spl ] £ 78 G 136 RRAS 9 J8008T G 3 R AR
2.1.2 JFURHESE IR He 3 7 2
2.1.3 f# HHF5k Loader 3K HX Flash {5 &
2.1.3.1 Dump All
2.1.3.2 Flash Stress Test
2.1.3.3 Flash Erase All
2.1.4 PX30 i rk_nand 4 rk_flash
2.1.5 SPINand % )3 8= 7E SPL fr B¢
3. XMFRGF
3.1 LA
3.1.1 UBIFS % X T+ 2 i A 32 A X
3.1.2 UBIFS S fil {EANULEC AT B flash A%
3.1.3 UBIFS gty X K
3.1.4 UBIFS [i] {4 2 5 b il 3R
3.1.5 UBIFS HidfR it K
3.1.6 UBI block #37. SquashFS #t/> ZLIB ¥
3.1.7 UBIFS 4 X & &l /MilfEsR G )5 itk
3.1.8 UBIFS it LZO it /2 ZLIB
3.1.9 UBIFS 15 IF K T4 X K/
3.1.10 JFFS2 UM R G #0H G
3.1.11 YAFFS U ZR G A i A% A
3.1.12 RK Nand Flash J7 £ #F YAFFS2 UM R 48
3.1.13 RK Nand Flash MTD HEZL[f) FFJR IR 2 A S Ff EXT X R4t
4. HAhE T v A
4.1 EMMC 7 UL i @
4.1.1 Kernel FHEZRMEH I EMMC 15 H 45
4.1.1.1 VDDI 4MZ% L2 K/~
4.1.12 FE&iG VCCQ L HAERPLEIAN
4.1.1.3 EMMC DATA £k 7 ESD %31
4.1.1.4 EMMC CLK/CMD & £ FH H A 7 8 (5 5 PR 25 KR
4.1.1.5 EMMC jELREKHAE CMD 30 CLK b H 32 Lh e K H R
4.1.2 FHL I AR I RS B 2R BURS SR Hh A
4.12.1 VCCQ Hi JE ik 4%
4.1.2.2 VDDI HLZ K/
4.1.2.3 EMMC F0ki 4542 ) i ol 3 5 4K
4.1.3 EMMC A i — BB 5 J5 H 38 B3 ] 4 5 O
4.1.3.1 EMMC iti A ] i
4132 RGBENEHEARZ, Pokiddr 5 7 HR
4.13.2.1 EXT CSDiHUTT 2
41322 EXT CSDHfn{s R
4.1.3.3 OTA JH I 72 58 i vy
414 FHESERMEREIA T, 3845 B 7E maskrom F1 A5 5
4.1.4.1 EMMC¥H R4 07845 PCBA )i
41411 BEAR



4.1.4.12 PCBI i
4.1.4.2 KEeFubootsl # trust
4.2 SPI Flash % . v 4t
42.1 SPI Flash i 5 # %
4.2.2 SPI Flash 5 {4 ThE i fr
4.2.3 SPI Flash 2-dies ki Lkl &%
4.2.4 SPINand HHRL e 2 M5 J
4.2.5 SPINand #{t ECC Jj ST
4.2.6 SPI Nand ] plane select 3t %% [ &
4.2.7 SPI Nor Hp.28 FH DU 25 A% 4 11 & 22 5
4.3 SPINor ZFF MRS
4.4 SLC NAND # I it
441 FLEHESK
4.42 FTL =A%
443 B ENAEEELL KR IR



1. [ {5 e

1.1.1 g i #E+ Loader HI1E H

riox_loader_vxoowoo.bin . €

\ ~ ddr.bin(rksx.ddr_vxxxbin)
< rloO(_miniloader_ws&.'bin__pr spl.bin

i ]

TRET HMEE RO
[

#

EF i i

D000 Parweter
[Tl Uhaat
0=00000000 surt

D000 Besouroe
Hernel
[EE Brat
[REETE T Busvary
000 Systen
sl n) Eachup

o e o
3
i

Loer ver:L05 | B | | oW GEEEE | mm 1.Af %1 ddr.bin s, #EALk ddr
%1 usbplug.bin FHAAT usbplug LIS |1SE4sE1E

oAl B

REMEEHE, A% ddr.bin 5 miniloader.bin $744/9 IDB.bin

1.1.2 Flash JovE IE & Fe %

Flash ok 1L H BE BA TR VO DE BT REGINEPREOL,  LLT 9@ 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 /* &
1: JFH Nand flash ID fH, W 5FM “ID Read” XL */

usbplug log: DPLL = 1300 MHz

usbplug log: sfc nor id: ff ff ff /* 1EIE

2: SPI Nor Jedec ID 1H, RIS FMxttL =/
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usbplug log: DPLL = 1300 MHz

usbplug log: sfc nand id: ff ff ff /* 1&TE
3: SPI Nnad ID fH, AI5FxftL */
usbplug log: UsbBoot ...11943
usbplug log: powerOn 664713
i) /53 H <

1. ddr.bin log WIH 5%, 15EBR DDR L2

2. SR T A7 N IE 0 SLC Nand. SPI Nand % SPI Nor, 15 F+4%id #% flash ID 94> FF, %N
flash vee L EL S5 L fo B BB T

3. 405 flash ID A IERGME, HATHSRIZE (RK SpiNor and SLC Nand SupportList ) R R~ N T4 &
SRR, WRT R FEE N IHRCAR,  RESIZBUR SRR, Ak

1. A2 %A~ SDK
2 AN FEP A 73 XY redmine ) FAE IUH ) U4 ) Nand flashSCFEFI3R ) IEFEXT MNP 65 1
patches
4. R ED ERIBTCIE R T8k, 1HECR RK fAl/NH TR

1.1.3 3 11 Nand T3 1E & e 5

1.1.3.1 pin38 T & 40 4% 1 G

fesk it A2 L log:

prog read s error: = 7fc00 1fff0e0 ffffffff

prog read d error: = 7fc00 0 ffffffff

phyBlk = 0Ox1ff die = 0 block in die = 0x1ff 0x80000000
prog read s error: = 7f800 1fef0e0 ffffffff

prog read d error: = 7£800 0 ffffffff

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

prog read d error: = 7f400 0 ffffffff

THHIA flash pin38 2 MV THBER, A& 75 A0 B Y FR 2 A REXT B HLT

o Lock#, HEHNICAR, Wi bhr, BT ZMESME LR, CLF i
o PT, W ARARN, WIS THL, W& ZMESNE TR, PLF ik
e NC, JLIhfgMl, iHEs

1.1.4 a7 3 A\ Maskrom %

1. A5 maskrom ZEE B A% : Soti% reset 48, 4% T maskrom #%58#, A reset (FFHEN T R EIR
maskrom) , FFA maskrom (RFIREE, AR |
2. 7 maskrom %8 % : maskrom $%88 7 “flash HIELE 100 JHHARE,
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1.1.5 @] S 29 X T 4

Android tool

Maskrom mode -5 H} [& 4

B 5T ETE v2sl

THiER FEENH SRVE

T |

BAEFIIS EliEeEs | | SHHEO0EE THATEE

A

—

1 K wEiEloader -
Eoot: |D:\work_hg\3568_1oader\rk3568_sp L . e

TloaderdhiafT

T#iBo ot TR

i=EIF]lashID iEIFlash{ZE EEIChip{EE i=EICapabili ty:

Ntz & EERE 3 A Mazkeom EEITEIESIR

| B —AMASKROM X %

Loader mode "~ 5t [l :
To7 F#k loader, T H B MM S H AR
Linux upgrade tool & Android_Console_Tool

Maskrom mode 5 H [#] 4

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

Loader mode |5 H [# 14

rl 0x0 0x10000 Exportimage.bin

e e
EtE:

o X HubEFAI A 512B per sector

2. 15l AT B B)

2.1.1 spl WA 5E 9t 135 AN DN 55 8T 9 16 Wi A

B g 7 30

SDK 141 FH 4w V&2 (1) spl [l 4, [ £Fbdk >y rkbin/bin/xx/ B 3%, BI$ A /build.sh u-boot i 423 Hi Sk 1
loader FT/6L AT FI 1) spl [E I Ee g 1k spl [E4F, AT LLZ25 DL dr A48 A 4 1 spl [ £F
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cd uboot
./make.sh rvl1126

./make.sh spl-s

uboot #4452 T SCHF: 1v1126_spl loader vxxx.xxx.bin uboot.img, &1l HIX4 loader.bin A1 uboot.img
L] #f A spl C 5 BT L

"U-Boot SPL 2017.09-gf899931b5f-201209 #ldq (Dec 10 2020 - 15:34:13)"

Al spl log BN, spl /& A SHHTN HAT W BERIRRA .

Wil F 4% 1% spl & 4 SDK spl

H4 9 1 J5 1) uboot/spl/u-boot-spl.bin 4t ./rkbin/bin/xx/xxxx_spl_xxxx.bin

2.1.2 FFURAE ZL R e 3245

PR B3R BN 7 5K

Nand flash JL T A AT BB BT ZH:VE 1Y flash block & A AIREE,  RECE] MR EYE B Aid s, W)
BERAEREL I flash page T (ISR HARC X 3825 BB #I 2 5 A R BARIC,  IXRERE SR LU LA il L

o FA%H flash RRFRCIXIE fo BATH, FHEAEHR—E M IE);
o FEAEFIRLRE BRI B IS SR YARIC K T SEVE A IR, flash block 7EASFEE1HOL T A — % BERT)
FRid BRG] AR ARIE o

mtd HEZE 2265 55— R o FREREI IR B 25— bad block table 2247, 4R )5 28 IR E A7 E 1 flash
block (5 B AT LLE 42 )\ bad block table ZZ A7 3R HUAHUE ., HE G FHJS, bad block table 287 X %
FEPE L, FTLARR I Z #NE K bad block table W AEAEAE S R IAEME B . (bbt BAFSH
drivers/mtd/nand/bbt.c)

SLC Nand bbt in flash
SLC Nand F{FHEZE PR K T 71 5 [0l flash (ISR ERRE R 5, B H(E BE R B HA T B
SPI Nand bbt in flash

THIFHESE 1 FF AN SRR SPINand 7T 5[] flash (OIRERE BT 3, BRIt, ok 3246 FHIRZIIRBVE B SRS, H
NSRS MR

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

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

AP BT A LUF UM

. BEETTYRMESY drivers/mtd/nand/bbt.c JRAE 2547 flash A HL(E S 1 bbt.cache HEZLF /)
. RiT5 4 Nand flash %5 4 4> block NIRHFAEAE AT P, 55— A9 XN AT AH R 1 5
BBk L HAE u-boot FREE R AE IR

BRI BIPA RER

AW N =
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5. u-boot FIRERLR NI H 921K mutex F122 2 FEAE L AT DAAS 28 J2 BP0 In) 3L

2.1.3 ¥ F % Loader 3XHX Flash {2 B

2.1.3.1 Dump All

¥FiK loader R4 dump_all.bin, S H RK ftl 45€ [ flash 15 ..

- BEROTETE v2.79

Toot “I:\fi rmware\test_bintrk3308_loader

#REFlashiD EHIFlaskiZ 2 EIChiplE S | EREICapability

MitizE EERE #AMaskron BEFIS

FLIDE EEEE FLHEORE

SitiEte

42— A~MASKROM B -
BT flash dump iTFEE,
FREA T EiRFEAIEREIS

2.1.3.2 Flash Stress Test

FF5k loader FE4%A stress_test.bin, flash & B S 2 [ K o

RKDevTo...

COM-24 x

Flash prog bloc
Flash prog block:
Flash prog block:
Flash prog block:
Flash prog block:
Flash prog block:
Flash prog block:
Flash prog block:
Flash prog block:
Flash prog block:
Flash prog block:
F]asn prog E}uct: EERN) EEV
Flasl ro ock: et L —
Flash grng block: \ BERGTRLR v2.79
F}asn prog g}oct: — eI
Flash pro ock: RER 4] =t b ot g [#iEoot:
Flash grog block: RS T (2 X ez, loader TdiBeotHiI
F}asn prog moci:
Flash pro ock: o = ] 3
Fiash grog Bock: Bost: [¥ WlTimucrkbinrv1126_spl Toader v1.05.108] | ... T# o foas
Flash prog block:
Flash prog block: Bt ‘ | » e
Flash prog block:
Flash prog block:
Flash prog block: [ [ If - 4T
Flash prog block:
Flash prog block:
Flash prog block: REIFLashTD | | JREMFlashEE | | SSEICipfEE | REMCepability
Flash prog block:
Flash prog block:
Flash prog

Fjash brog : At FERE | | BAesee | AEEHIS
Flash prog
Flash prog
Fjasp brog ; St EREE | | SeenEs
Flash prog

F}asn prog :

Flasl r ol : 0x136 RS —=| = s —

Flash prog plock: 0alt O LipalmNRIEE SR WRUERE ]
Flash prog block: 0x138

Default = (. reboot loader () rbrom () config 50 (. config ATk ﬂ@_&& P T —
acti X

d commands

- <

temp Produ

0 srnssEs:
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2.1.3.3 Flash Erase All

KK loader FEZEN erase_allbin, 5¢4#% flash $iE .

| BERFETR 273

TR HOE ST 1% loader [ KIMREIERELISZ
Boot !"\firmua\tnt_mﬂI26_=p]._1ud|r_vl.03 & Hg
it [ . i \ S
' 2. ST
(r s | thiT

ERHIFLashID WEIFlash{EE  REIChipfEE | REICepability

TR EEGE BANeskron | | HEFEE
Sitme 1 SH@ORE

SHiRs EEME | ‘ BE

erase bl T
erase bl 2 BL—/~MASKROM &% %
erase blk
erase blk
erase blk 2
erase blk v ml:l (coM #1
erase hqk W ECP FTEONL
erase blk .
erase blk 1022 @ USB Serial
erase blk 1023

L —_— e — . W USB Serial
Diansrese all finished +— 3 JRPRZEAL, ST erase finished #
i
= =

2.1.4 PX30 4 rk_nand 25 rk_flash

KF rk_nand Fl rk_flash fFAEHEZE I/ 4155 7%  (Rockchip Developer Guide UBoot Nextdev CN) 3CAY
Storage # 17, rk_nand FE T MLC. TLC % K% & Nand flash /=i, rk_flash ST SLC Nand flash
Fein, px30 $EHER SDK £ N K% & Nand B4, M SLC Nand flash, 173X 30 BLASAH B 25l -

B JCHE

1. rkbin 3% ] RKBOOT/PX30MINIALL SLC.ini it & 4740 K 1) loader [ 4

2. u-boot 2% Rockchip_Developer Guide UBoot Nextdev_CN Storage &7, & RKNAND IKXziK
RKFLASH

3. kernel Z51L, u-boot 152, X RK_NAND 4 RK_FLASH, dts f# i nandc0 ¥ 55

AT BEAFAE A B
e QI: u-boot TLVLIEH 5|3 boot?
Al: FRERAFEIRAN B dis WAHBCE LD, SN LT dr Ao Rk A -

=> dm tree

# IR N DL BT B

rksfc [ + ] rksfc |-- sfc@ff4c0000 **

blk [ + ] rkflash blk | |-- sfc@ff4c0000.spinand.blk
blk [ ] rkflash blk | "-- sfc@ff4c0000.spinor.blk
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2.1.5 SPI Nand ¥ % )& 8l £ 7E SPL [ B

W LAR log, JUIEEEA TP BT SDK AR INAT B spinand (30 SCRE, 13RI N IFAAEAN T, AN T7E

Redmine ) FAEWiH » i » Nand flashSZ #5113 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)

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 UiB] spl IXBIARSCRFZMURL, TEEFMIFE spl, HAZXIHEH

uboot, kernel XfMNANT

unrecognized JEDEC id bytes: ff, 98, ed
Tring to boot from MMC1L

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 #

3. XM R G

3.1.1 UBIFS 43 [X F+ 2 i) AR R BR A 45 X

THEAL AT UBIFS (815 I ZR S Ho oy OB EBR 2GS (8 A ubiupdatevol THTFZ GHERE) , JHH H

%1%\&[]—]::

[ 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

[ 4.685814] UBI error: cannot attach mtd5

.685753] ubi0 error: ubi attach mtd dev: failed to attach mtd5, error -22
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[ 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:

WL B SRA

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

3.1.2 UBIFS G4 HI/EAULEC X B flash FLAS

TER B ES RIS A B mkfs @52 Pl ) -e M1 -m 555 flash AREEREB—E, WA, RGH30A
K ICER B UBL OGRS, R LT -

case 1
[ 1.319729] ubiO: attaching mtd3
[ 1.549286] ubiO: 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: SLPr page size 4KB, 1% page size 2KB

0.517603] ubiO error: validate ec hdr: bad VID header offset 2048, expected

[

4

[ 0.517618] ubiO error: validate ec hdr: bad EC header
[ 0.517626] Erase counter header dump:

[ 0.517634] magic 0x55424923

[ 0.517639] wversion 1

[ 0.517645] ec 0

[ 0.517650] wvid hdr offset 2048

[ 0.517657] data offset 4096

[ 0.517664] image seq 2053699779

[ 0.517672] hdr _crc 0x2416c7£2

[ 0.517679] erase counter header hexdump:

[ 0.517701] CPU: 0 PID: 1 Comm: swapper/0 Not tainted 4.19.111 #2

case3: 3LPR page size 2KB, #if% page size 4KB

[ 1.678775] ubi0O: attaching mtdé
[ 1.679040] ubiO error: validate ec hdr: bad VID header offset 4096, expected
2048
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.679220] Call trace:
.679238] dump backtrace+0x0/0x178

3.1.3 UBIFS %1% bt oy X K

B/NEERBUE KX, AR AT

N

3.1.4 UBIFS [&] 14 2 3 9% B 20

G EHE DT, AR

3

5

.679157] erase counter header hexdump:

a3

.122162] ubi0O error: ubi attach mtd dev: fai
.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 0x9ab0c6
[ 2

[ 2

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

[ 1.679054] ubiO error: validate ec hdr: bad EC header
[ 1.679068] Erase counter header dump
[ 1.679079]1 magic 0x5542492
[ 1.679090] wversion 1

[ 1.679101] ec 0

[ 1.679110] vid hdr offset 4096

[ 1.679120] data offset 8192

[ 1.679131] image seq 362848614
[ 1.679141] hdr crc 0x9438b34
[ 1

[ 1

[ 1

[ 1

[ 1

led to attach mtd3,

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

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

error -22

name

[ 1.867789] ALSA device list:

[ 1.867830] #7: Loopback 1

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

[ 1.917155] UBIFS (ubi0:0): media format: w4/r0
1C1DDBB4-77E6-4AA9-855F-ED8F10EB5916, small LPT model

0 bytes (0 KiB)
(latest is w5/r0),

UUID
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3.1.5 UBIFS Hicff &g K

UBIFS JyHEXAF RS, WR HERE KT XN, FTRETVE L H HA
CPES kS 28

-j, --jrn-size=SIZE journal size

I H IR

[root@RV1126 RV1109:/]# mount -t ubifs /dev/ubi2 0 /record/
[ 65.788339] UBIFS error (ubi2:0 pid 890):
mounting /dev/ubi2 0 on /record/ failed: Invalid argument
(8388608 bytes),

ubifs read superblock: mount:
too large journal size only 3555328 bytes available in the main
area

[ 65.78 [root@RV1126 RV1109:/1# 8394] UBIFS error (ubi2:0 pid 890):

ubifs read superblock: bad superblock, error 1

[ 65.788413] magic 0x6101831

[ 65.788434] crc 0x663d9574

[ 65.788455] node type 6 (superblock node)
[ 65.788475] group_ type 0 (no node group)
[ 65.788493] sgnum 1

[ 65.788512] 1len 4096

[ 65.788531] key hash 0 (R5)

[ 65.788620] key fmt 0 (simple)

[ 65.788639] flags 0x4

[ 65.788660] big lpt 0

[ 65.788684] space fixup 1

[ 65.788706] min io size 2048

[ 65.788728] leb size 126976

[ 65.788755] 1leb cnt 39

[ 65.788773] max leb cnt 2048

[ 65.788786] max bud bytes 8388608

[ 65.788799] log lebs 5

[ 65.788812] 1pt lebs 2

[ 65.788826] orph lebs 1

[ 65.788838] jhead cnt 1

[ 65.788851] fanout 8

[ 65.788864] lsave cnt 256

[ 65.788877] default compr 1

[ 65.788890] rp_size 0

[ 65.788905] rp uid 0

[ 65.788918] rp gid 0

[ 65.788931] fmt version 4

[ 65.788945] time gran 1000000000

[ 65.788961] UUID DBCO8BAO-15FE-49BD-BC47-8A9200F1D625

3.1.6 UBI block 7 37 SquashFS #/> ZLIB 37 £F

FF 6 % CONFIG_SQUASHFS_ZLIB, ## R4

[ 4.564088]
[ 4.564102] rkispO:
[ 4.564181] ALSA device list:

rockchip-mipi-dphy-rx: No link between dphy and sensor

update sensor failed
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[ 4.564191] #0: rockchip, rk809-codec

[ 4.564200] #7: Loopback 1

[ 4.566057] squashfs: SQUASHFS error: Filesystem uses "zlib" compression. This
s not supported

.566158] List of all partitions:

.566179] £d00 31792 ubiblock0 0

.566181] (driver?)

.566196] No filesystem could mount root, tried:

.566197] squashfs

.566206]

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] [<b010£f47c>] (unwind backtrace) from [<b010b9%a8>]

(show stack+0x10/0x14)

[ 4.571677] [<b010b%a8>] (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

3.1.7 UBIFS =7y X & s id /INGIVE B A% 5 Bk #

UBIFS &/MyIX:

Minimum block num = 4 (FEEME) + B + 17 /* B - NIRHMEHMTEN flash blocks, 5
ubiattach - b ZHMHx ~/

AJ 3@ T ubiattach B $TED log SRAIWT, Fl40:

ubid4: available PEBs: 7, total reserved PEBs: 24, PEBs reserved for bad PEB
handling: 20 /* B = 20 */

54> X available PEBs + total reserved PEBs < Minimum block num, IR &I £ 448

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

3.1.8 UBIFS it /] LZO it 72 ZLIB

RK SDK Bl LZO K4, $55%E cace 103M JE4¢ F| 80M, 1 ZLIB AHT, #0G F& R4 R TR, Al
F SquashFS.

3.1.9 UBIFS 514 & 7 KT 43 X K/

HH 5 UBIFS L8] autoresize 5%, WIRAE LLT diy-xF W (KIHC B AR E 78R AN, ARAT
RE I BT A5 SR TTBR I 70 DR/ 7T g -
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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 // LFmRERAD, HH autoresize Frik
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 | F+ 25 2L 5)) Ji 1] gpt JC vk IE & %

RK SDK mtd JHZ) /7%, UWITE loader mode T F+2% “gpt ez (1 [l {4, W< S BT BT 1) H AxlE 4T+ 4%
7£ u-boot J3 BN BT AE B IHIRH i o< & b, K loader mode FAXSZHF gpt A s @ T+2%, 5
M, 1% maskrom mode N, WREAL, @EHEAFLLT 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] wversion 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] ubi0 error: ubi attach mtd dev: failed to attach
mtd6, error -22

[11:34:08:949] [ 0.662675] UBI error: cannot attach mtdo6

[11:34:08:949] [ 0.662691] UBI: block: can't open volume on ubiO -1, err=-19

3.1.10 JFFS2 X R G H:HHE E 1S

JFFS2 JHahid R Mk M, Fprtinl, 645 Is a2 #a b, HBH g .

3.1.11 YAFFS 3CfF R G A Ui H

A AEWAEH yaffs, THEALXEBAELET, @il UBIFS.

3.1.12 RK Nand Flash /7 £ 4~ YAFFS2 X1t &%

T JE A

 RK spinand V-7 UBIFS S R4, U8 A UBIFS
o YAFFS2 i} oob #HHEAME, page XHFZIRENEHE, BT EFRE

BHATIF & :
o WNREFTEI K YAFFS, MHREHIZWSHELLT B, WEHITHR:
kernel 4.19 B{ L FRRA, drivers/rfkash/

kernel 5.10, drivers/spi/spi-rockchip-sfc.c

3.1.13 RK Nand Flash MTD #E£ 22 ff) FF 5 BX 2 A 2 $F EXT XA RS

FEJEH: EXT A& S Raw-Nand ) FTL 535, ASCRPESIM . Bafillr, SAPVEBIZEX] Nand #
RN IR
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4.1 EMMC “# I, 7]

4.1.1 Kernel T H#EZ 4t B EMMC 315 H 44

XA AR AT e 2 AR, H RTRER] S SLs I

4.1.1.1 VDDI 4 #1258 K /)

EMMC Bk (i # /6 22— 1.2V AR TAERE, —fo@id LDO A VCCQ [#/545%], VDDI LHJr

BHEXS 1.2V AR R HfEER .

KHBSr EMMC BURi S A& VDD & il AT 35— B, AFS AR S EMMC, T
FEHI AR ANFEIFI A B2 00 BB AR, % VDDI A% LA EOR B AN ] .

— MRS 72 VDDI HLZS SR L R 3%

s AT R VDDI Hi %%
HS400 1-2.2uF (ANJI58RL 2-4.7uF )
JE HS400 &5 0.1uF - 2.2uF

2Hh% VDDI U RN EE AR AN, T RE B A 0K R R, e B DR H B P 5
o

XFT VDDI HUABUE I (B RRAE e 3 ERRAED -

BT TR VDDI HL %1
RK3399 HS400 2.2uF
HAh 7 & HS200, DDRS50, SDR 50 1uF

4.1.1.2 FEIF VCCQ kA RBBUK /D

EMMC 5.1 i 5 AR AR R, 1 AR, SR, VCC M VCCQ [FlF i B vl fE i it
400mA R BURITE 200mA 24D , IR FE I VCCQ L FE R KN, IAEFNL L HEE
{E R Al e 2 B B9 VCCQ R, 38 R 23 E EMMC Ui B0 Hi 4

4.1.1.3 EMMC DATA #;3: T ESD #1f

SD K& T ESD #3F, EMMC ISR b, A EIRIT N, A7FHER ESD. 44 ESD #${FHE
KK, EPHES, &% HS400 A1 HS200 (s 4.
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4.1.1.4 EMMC CLK/CMD 7 28 F1 H Ath 5 3 15 5 FE 5 KT

EMMC CLK/CMD EZFIHAh mi®{E 5 (tkin HDMD Kk, HTES T, 8 s B,

4.1.1.5 EMMC 7 2k A2 K 37 CMD B0 CLK b &3 s K s fE

EMMC 7 HS200 F1 HS400 4 2 I eh#F 2 200Mhz, E&ALK I H CMD 83 CLK F Bk H
B, 2Rl EMMC 52 BUEGHE 08 2500 AR /N, 18 H R RN R AR A0 s 25 ) HE B R 500 Hh A

4.1.2 TH 2 [ A I 3R A BIAF il 2 1 B 56 H

XA A R R LA, H TR LA A

4.1.2.1 VCCQ H J& i% 4 iR

VCCQ LA 1.8V #13.3V, ARy E3H0 10 U FEAL B ILRER, —BUdEd—4 10 # vCC gidthikik
¥, HihsE A,

VCCQ ik F % 10 TAER R G5 R

1.8V 1.8V 1EH

1.8V 3.3V Bk TR

3.3V 1.8V G AT REIE S, o i 2> A
3.3V 3.3V 1B

4.1.2.2 VDDI H 24 K /N

%% 1.1 VDDI #MZH 2 A/

4.1.2.3 EMMC 5k 5 4 v #5534 35 30

EMMC FiFif#)—%% DNU/NC BALL /& 75 2R, 7] R N2 el E VCCQ, i R ATAR I A F1 HiAth
10 HAE—E, AIAemt S A3 85 J0RL B 26 7 i i3 FRL YR T 6

F TSR EMMC PR 7] BEAFTE R AR, & AA

Ut 3k ] ol PR ok v B RS2 3 RO AR, RS

4.1.3 EMMC i FHl — B i o 453 04 s [ £ 25 2%

TR LR DL
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4.1.3.1 EMMC 4 7] @

TR 1] L — R AFAE P AT 0L -

Lo ASTURORLAFAE IR PRAE SR ], AR (] — B 18] J5 LB 4008 (R B T DME D Bl
EMMC BRLf) FW 8 CXFh G2, IR AR — B T T2 —

2. EMMC K FW A7, it E R EHIReE FW s, XM HEMERSEER, T2 FFU A4
EMMC 9 [E44 8% 2% 5 R

4132 RGH5ANHIE KL, Bk A 6y H 58 7 B0k

psil

MR (B android) W AAHBHREANSH, SAKLHE CMNUERHLS) , X EMMC
K, HNBORIRK, HanHE—XS 1KB, {H72& EMMC bR 25 A—4> page (16KB) , HiE—
RARE M, X RFB WAL, bR S AN FTRER 3 Ik, 48KB.

EMMC 5.1 Fitkiff) EXT CSD HL 147 ik 47 dw {5 &, DEVICE_LIFE_TIME_EST_TYP_B [269] .
PRE_EOL_INFO [267] MIDEVICE_LIFE_TIME_EST TYP B [268] .

4.1.3.2.1 EXT CSDi BL J5 ¥ :
1. Bt mme-utils T B H SBEL, 405 mme-utils T B H 717 15 B

2. linux#% | #cat emmcffiext _csd™i s, AR RS, XTSI EATREAE, 7T LAfind ext csd#kF].

cat /sys/kernel/debug/mmcO/mmc0:0001/ext csd

3. maskromFHIER T, FEHEIMHBHHEdump_ext_csdfiffilloader, S 3TED Hext csdfs 5

Linux upgrade tool & Android_Console_Tool

db xxxloaderxxx.bin

Android tool
B E5EFETE v281
THiESR HEEN SFEHE ?ﬁﬁwtgﬁ
1 K vkEloader : .
Boot: |D:\work_hg\3568_loader\rk356_ “Wio m"F?jloader#if_:ﬁ

B | [ ==

BIF]lashTD =EIFlash{EE ERIchip{E R Bl Capabili ty:

M=z EELE H# I Mazkrom RETFIETER

BAEFIS EliEeEs | | SHHEO0EE . THATEE

Sk ERER | EREE

gNR1tloader &5\ , BAILABIXNINRETIHAE)

BRI maskromi&Ezt

R Dx10000]

| &I —-MASKROMT% &
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4.1.3.2.2 EXT CSD% 17 12 &,

DEVICE LIFE TIME EST TYP B[269] #1 DEVICE LIFE TIME EST TYP B [268] iC.3xEMMCHii 5
EiFhr, VEAEE N TR

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] it3KEMMCHURL IR B EUE & 58, 1TEA{E LT 3&:

Value Pre-EOL Info. Description

0x00 Not Defined

0x01 Normal Normal

0x02 Warning Consumed 80% of reserved block
0x03 Urgent

0x04 ~ OxFF Reserved

4.1.3.3 OTA AL FE 7

ANDROID 7.1 Z J& OTA [ FF it & BT system 20 XFEATH 3 (ARJRSRIE TS0 3 , Wi
OTA FH I FE o A, 46 n] B2 i system 43 X B G HdR .
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414 TH PR R EA T

4.1.4.1 EMMC¥% A /2 # {7 8. % PCB

BOOTROMJE Bh& H8Zk# =, nHREMMC D1-D7H £&i% A #1T,

41411 EEAR
MAFEAVE 8, — R R G

4.1.4.1.2 PCB/1] it

FrE RN M8, — % 2PCBIA &,

2 3 4

12 B F maskrom | 2 A5 =,

A A i

i

HURIE R 83

Pt A £k i BodE 2838 3 T RFUELE DNUIball.

5 8 I8 9 W 12 93 4
AOO@@.:ﬁbOOOOOO

B O ened OOO0O000O0
cO®@OWO@OO000000

D (OO
E (GG
F (IO
s QOO
HOOO
s OO0
K OO0
L OO0

SISICICICIC,
(e (9
e )
& ()
() &
SAGISIOISIS

OO0
)
OO0
OO0
O
OO0
OO0
OO0

MOOO0@@O0000000
NO@WO®@EOOO0O0O0O0000
POO®@@W@wWwOOO0®O000

4.1.4.2 K B 55 ubootl, & trust

ubootE E trustV% A BEsk, BUE BEA B 1%, miniloader?% i S 31 Bllubooth 25k [Mlmaskrom T i 2 . i
T E DT EIE S0 LA 2 J8 3 Fmin

iloader, #R/GTEEJH .
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4.2 SPI Flash & UL |n] /3

4.2.1 SPI Flash i E 1 %

G ERI R W Sl 4 /DR

dd THM 2> 10MB =5 [A].

Tk 2k Y WA A 155 JURSaE JUNS ]

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

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

SPI Nor Linux 24.0MB/s (10 80MHz) 100~200 KB/s (10 48MHz)
SPI Nor RTT 35MB/s (I0 80MHz) 100~200KB/s (10 80MHz)
kL 2 Y REEZ B ML 4K B2 FEHL 4K 5
SPI Nor RKOS 13MB/s (I0 80MHz)

RER PR 585 2 1 (FEaE A
MRFABE: RK3308 V10 EVB

Wi%: 4.4 64 fi1

45X 352MB

FLASH K/): 512MB

i 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

TGS MR/, T3S EE 2.0 MB/s

4.2.2 SPI Flash 5 {3 Th e fa £

SPI Flash fbi ¥) 5 7 47 T B

o BAFERY, BRDEF SCRMESCIUT A8 A FE
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o T wp# THREINE (547, FB BRI R, RK IR LIEAEHZ pin I, R —E B, LAk
GPIO 4

RK 15t J7 RAIINE R 3HF

BNk S ag— 0, Hig Bt AT REE SRR e B ST N, HAFRBURL (R T 5 KH
FRBE, FIT AASTRINAR R (9 5 fR 7 AE2E o

4.2.3 SPI Flash 2-dies i %7 TGk 3 %%

PRI R 1 spiflash B die FIRURL G 200 ok, BUA IERIFHESGIE SR -

4.2.4 SPI Nand #¥) #l 3 2504 4] 25 ) i

FSCRPRIRLAT AR 255K«

L. Joki [ &4 ECC #E8, [AI2 RK SPI Nand {1 FSPI (IHFRSFC) E4#%H #Ep ECC Bk, FrLLR
FEWOKL A 471 5 ECC

2. EERRAT ESIN, EROAFE IS IR R ST AE flash EHE, 1—28J5) 2% SPI Nand $RH
1t flash BB, X0 RESIE ICIE S

3. &7 plane select bits Bl 7] /1% odd plane block, #B34> ki N 2 plane 454, 7 T4l EE E
plane slect bits 74 A1 H odd plane £, ZHURL RK “F S AFIEAEAF A, KB M A AR, A
AWAEH

4.2.5 SPI Nand #ff ECC J7

BB, B ECC XF Al ) LR E #Eh, X FEEEA SOERAINE BT B, (B RK 5 32 RAE ok
H 7 4 ECC.

*TF ECC fifr:

o spinand [IEHE 7 2 ECC K%, K24 Nand /A — e MEZE H I B0

o W ONREME ECC, WREREMIERNRL CRIMARBR AR » FTREAERTE host (] 4 LS )
XF B ECC MK

WiAR SPI Nand A SR ECC, RK 7 RBAIANASCRAZMRL, RN AT SEMEARAG, Wik & A g
£ ECC, &% EMix{t ECC:

o XPELTERA TR, AR E & FIREE ECC AR fail I 08 % N RIEBURH, BAFK D&
AR A B
o AN EUE A AT R IR, RONAT AT REAEARER TS 00, A fnd s B PR (Rl
HD L, XAMEOUECE ECC RARES, P DAL B0 UBIFS A B0 R 38U
Bt ECC BN 5

XF mise ST RGN IX, WIRPEAT SPINand #5470y, W A& ECC ML, SR FRARBL )
B Py, e R HAAT 2 A R R L
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4.2.6 SPI Nand [1] plane select 3ff 75 [ &

I 2 ¢

RV1126/RV1109 35 %t T34 2 plane Y)FR L5 (1) spinand F50RE ¥ S REAZAE A 1 1n) |, 75 22487 IDB
size 74 fE bring up, Jr LA AEHI %MK, X — & support list _E 23 (AL

MR T R

R — e EE B PRORL, RK AT MCRF RS AL, BIEZEY spl AR R SCHE, #KBTJS 1 defconfig Ay
configs/rv1126-spl-spi-nand_defconfig.

[
=

B LR
1 AR A5 287 S FF: £ 10 nand. emme. spinor. SD
2.gpt XRF
3.AB 4r[X

R, AUEDhRERER, LS, DY, UMETT R BLEThEE, #BIUrE, RERUUN A R R
JRRLE X

h

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

#f1\ splbin + ddr.bin 7 £ ¥] IDB K/ & 75 3 2 Z R -

uboot HF FHIALL T4, H ddrbin 508 B Az

./tools/mkimage -n rv1126 -T rksd -d
./../rkbin/bin/rv11/rv1126 ddr 924MHz v1.05.bin:./spl/u-boot-spl.bin
rv1126_idbl.bin

CL A7 7 1% 1] UUHY -

kL 24 Ef) DO ID1
MT29F2G01ABA, XT26G02E, F50L2G41XA 2C 24
DS35Q2GA-IB E5 7
DS35M2GA-IB E5 22
FM25S02A Al E5
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bootrom ¥ VEFEFIX LLFURL T block 1 3 5... BIATHL block I HI %
— block /& 128KB

FirLL— H IDB size #8id 128KB, 4R block, bootrom H E 244 % IDB #/0%d4E, Tk IERN4 IDB

4.2.7 SPI Nor B2 1 VU 2 4% Sy 14 Bt 22 57

TR EE: 10 K4 80MHz.

10 & i00~3 X[ i00~1 XA io0 i, iol K
ARGk 35MB/s 19MB/s 11MB/s
X RGERE 150KB/s 150KB/s 150KB/s

FER: SPI flash FLEL SRR EIFARARIEIE B T4 10 RAT—A, TSR — R &

4.3 SPI Nor SZFF I X R4t
F% T SquashFS RS RGiHL, SCREH JFFS2 ARG (ATHEEE)
o Linux 4.19 &IHAAAZ T LAJF 5 CONFIG_RK_SFC_NOR_MTD, JF/& MTD [ cache block, VE&#

K i XG55 21 64KB
o Linux 5.10, #&BR X SZFEXT 57 F] 4KB

4.4 SLC NAND 7 UL jn] @it

4.4.1 25 H R

iR (RIE R

ok 25 7Y RS 7 T BT ESE
SLC Nand Linux 16MB/s (I0 30MHz) 4MB/s (10 30MHz)

FERMNA A5G 5 3R 1 (T A
MAIAEE: RK3308_V10_EVB

PWiZ: 4.4 64 11

P 4rIX: 352MB

FLASH K/)h: 512MB

TR cace:
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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 R WA, 854 2.8 MB/s.

4.4.2 FTL 2= |8 # &

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

Forb 1IM 9 flash UFA#SCHAE ], REFRZCERS R, sys block 4 FTL % .
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