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1.1 XHEfET

AXHEEENA raw nand £F& nftl SRENARER, SFTWIMED, EANFAXTRNER

a)ieo

1.2 BtriEE

nand A& 544F A&, nand WahFE A G )

1.3 ERSE

\/s,
2]

7= 1-1: EREFEmYI&R

B AZhRA RN

A100 Linux-4.9 modules/nand/commonl/*
A133 Linux-4.9 modules/nand/commonl/*
A133 Linux-5.4 modules/nand/commonl/*
T507 . Iinux-4.9 modules/nand/commonl/*
H6 1% Linux-4.9 modules/nand/commonl/*
H313 Linux-4.9 modules/nand/commonl/*
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2.1 BIRINEETER

NAND FHEEHMARRFRID. XHEFSLBIENEME, AEHE NDFC 2HI2818(F, NFTL B
% (BERE. ERTE. uteE) , RRNFRESRGERNET,

2.2 HRRNENEH

2.2.1 FEHRIE &

p

2.2.2 BHERIE

NE R
NFTL NAND Flash Translation Layer
gc Garbage Collection Hi&[alug

wl Wear Leveling EEiR %
O

2.3 BRECENTR

2.3.1 sys config.fex Bt &7 EH

7z

2.3.2 Device Tree E2& 1B

REWPEENRZECHAEFEENEREE, KN XHHNEZEN: kernel/linux-
4.9/arch/armxx/boot/dts/sunxi/CHIP.dtsi(CHIP A& S, i sun50iwl0pl &),

IRIXFE © HB2ERERHBIRAR. RE—INF 2
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AT

nand0:nand0@04011000 {

compatible = "allwinner,sun50iwl@-nand";

device type = "nand0";

reg = <0x0°0x04011000 0x0 0x1000>;/* nand® */

interrupts = <GIC SPI 38 IRQ TYPE LEVEL HIGH>;

clocks = <&clk pll periph@x2>,<&clk nand0>,<&clk nandl>;
pinctrl-names =
pinctrl-0 = <&nand® pins a &nand0® pins b>;
pinctrl-1 = <&nand0 pins c>;

nand® regulatorl-supply = <&reg dcdcl>;
nand® regulator2-supply = <&reg eldol>;
nand® cache level = <0x55aaaa55>;

nand® flush cache num = <0x55aaaa55>;
nand@ capacity level = <O0x55aaaa55>;
nand® id number ctl = <O0x55aaaa55>;

nand® print level = <0x55aaaa55>;

"default", "sleep";

nand® p® = <O0x55aaaa55>;
nand® pl = <0x55aaaa55>;
nand® p2 = <0x55aaaa55>;
nand® p3 = <0x55aaaa55>;
chip code = "sun50iwl0";
status = "okay";
i
BCE I Thik >
pinctrl-0 NS |IHECERTS, ¥ kernel/linux-
4:9/arch/armxx/boot/dts/sunxi/CHIP-pinctrl.dtsi, FEF A&
i pinctrl H{&ck5 |fIRENEES), LTI, —#% nand CE. RB
5| BN ER AL HI
pinctrl-1 REEBY VS IR, —M A RERF BN

nandO regulatorl-
supply
nandO_regulator2-
supply

nandO cache level
nandO capacity levels

nandO flush cache num

nandO id number ctl

nandO print level
nand0 px

chip code
boot crc

VCC-NAND HBRERE, WRIBLIREGRIEEED, AJEREENLN
B board.dts #

VCCQBFEE, RIBLIMEGRIEEREN, AIEEEXIMNAY
board.dts 1

ZXIA 0x55aaaab5, ATFIAEE X cache #E, FEMNAFEK
#AIA 0x55aaaabb, BN HXHFREBLHIZR+H22Z—, B8R 1:
1. MO XNRGLHBR+D 22— +=02—. 2. ERAET
FENE RE LSRR, FEINAFEN

RN 0x55aaaabsb, REINAFEXR

ZXik 0x55aaaab5, &K two plane, interleave. dual
channel it&, AENAFEXR

#XIA 0x55aaaabb, BIREEITENEFES, FEINAF &R

fd& nand0_id number ctl —#EfEMA, &K flash A=, two
plane, interleave. dual channel B2&, FENXHAFEN
HFEFE, FENAFENR

“disabled” XFABaMIZIETT cre THEE, ERIAFTH

IRIXFE © HB2ERERHBIRAR. RE—INF 3
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2.3.3 board.dts BZE5iEA

board.dts BFREE—MREFEMIZEREFEE (W demo ik, perfl k%) , EEAMNEEREE
2EZE FEM Device Tree BIANEREEE.,

&nand0 {
nand® regulatorl-supply
nand0 regulator2-supply

<&reg_dcdcl>;
<&reg_eldol>;

Ib¢
3. VCC-NAND/VCCQHERRRE, RIESSITREFRIZEEEN, AP EEAA R IRERERTHAENRER

2.3.4 kernel menuconfig B2& %A

Device Drivers->Device Drivers->Block devices->The sunxinand driver-->
choice spinand or rawnand-->

choice Spir@d or rawnand
Use the arrow keys to navigate this windag

2-1: menuconfig it &

2.4 JRAELETT A

modules/nand/commonl/
— aw nand_type.h

— nfd

|  nand base.c

| F—=inand base.h

| 4= nand_blk.c //5blockERIztiE
| ““F— nand blk.h

|~ }— nand_boot.h

7 N\ - —
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| ““F— nand _class.c //MiAT5SS2H

|~ — nand _class.h

| |— nand _dev.c //nandi@&EE

| F nand dev.h

| | nand_lib.h

| F— nand _osal for linux.c //nandhRzZ&IE
| b nand_osal for linux.h

| |— nand ota burn.c //0TAtEX#EOLM

| | nand_ota burn.h

|  |— nand_panic.c //panicBdfRfzlogZInand#IiEOSEE
| F nand panic.h

F— nftl v8.S //nand nftlEZHCLH
— phy2nftl.c

— phy2nftl.h
L— phy-nand

|— rawnand //raw nandf9i2{ESCIR
— controller //NDFCiz#Ig8sCEl
|  }— Makefile

| b ndfc base.c

| | ndfc base:h

| F— ndfc_internal.h
| | ndfcops.h

|  }— ndfc timings.c
| |— ndfc_timings.h
|  ndfc vipx.c

| L— ndfc v2px.c

— Makefile

— rawnand_base«€

— rawnand base.h

— rawnand’ boot0.c

— rawnand bootl.¢

— rawnand boot.h

— version.c
L— version.h

2.5 IXTHEZRAER

p
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3.1 NAND ReadBootl()

o {EFA: I%£EX uboot HIREIFIAF =8
o B

o BE1: KE
o B 2: RIFHAL
e IR[O]:

o IFE: KK
o =F: I

A &
ZIEO2EF nand_ioctl HAFBIAR, Iz uboot

3.2 NAND ReadBoot0()

o {EF: I%EEY boot0 HiR[EE|HFE(E]
o BH

o« B 1. KE o

o SE 2: NIFEHIAL

e JR[O]:

o IEE: KK

o Z: I

A BE

ZiEORE2 nand_ioctl HAFPEBIAM, LIHEH booto

3.3 NAND BurnBoot0()

o EF: ¥E# boot0

WRAFRE © BBEERERHERAE. RE—TNF
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o B

o« B 1: KE

o BER 2: NIFHAL
o IR[H]:

o IE=: KK

o F: pkIf

A EE

EEORET nand_ioctl HAFRBIEA, EMEHH booto

3.4 NAND BurnBoot1()

{EFE: E#1 uboot
o B

.« BM1KE ]

o B 2: RNTFMLL O
e 1R[O]:

o IET: KK

o =: HIY

A BE
ZEOSET nand ioctl HAPEIRR, EMEH uboot

3.5 nand secure storage read()

o {EF3: i%BY secure sto<1>age RS
o B

o B 1:key HKH

o B¥R 2: NIFEHIAL

o B 3: KE

o JR[O]:

o IEE: KK

o =: I

A B

EEOREIT nand_ioctl HAFREIFA, EILRA secure storage

WRAFRE © BBEERERHERAE. RE—TNF
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3.6 nand secure storage write()

o EF: E# uboot
o B

o B 1:key B9%HB
o BER 2: NIFHAL
o« B 3. KE

o IR[E]:

o IEF: KW

o =: I

A BE

ZIEOREE nand_ioctl HARPEIAR, LIMEFHZLIMIT secure storage

g

3.7 shutdown flush write cache() o

{EFA: Rl nand 3Xz) cache #3EZ nand flash &, FRIEEIE—ZE
o BE:

e B¥1: L&

o JR[O]:

o =: I

A BgE

ZEOREE shutdown EWRIZEE

<BV

WRAFRE © BBEERERHERAE. RE—TNF 8
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5.1 WIAGE
5.1.1 X TR

p

5.1.2 FAidT =
5.1.2.1 {%gEtHX
e /sys/block/nand0 /queue/scheduler 10 JEE2S

B#i 5.4 3 mg-deadline kyber mg-bfg none, TE#H5, AFRXWHETS, BiIGER
mqg-bfq, HMiz=EA mg-deadline;

¢ /sys/block/nandO/queue/read ahead kb

RATURERE, 2L KB, RAFMIN 128K, EHITAXHHIRIREIERAILIEHARIZE, 2
FHELSRIR(FIERE

¢ /sys/block/nand0O/queue/max hw sectors kb

B ERANAIERES, BWAPAUMBXMRAHELN, REIRGMHEE, BRI

5.1.2.2 NAND debug 8%

e nand debug =

/sys/devices/platform/soc@2900000/4011000.nand0O/nand_debug

WRIRFE © HRB2ERRRINERAE. RE—TIMF 10
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“‘ eg: echo flush > nand debug E&hRl cache flush cache

eg: echo engcall > nand debug RN AZEOENIREIW, NRTATSZE 128M MR
£ flash gcc all invalid page count equal or large than page per blk / 2 for samll slc
nand(128M)

eg: echo gcall xxx > nand _debug gcc all block of invalid page count equal or large
than xxx

eg: echo gcone xxx > nand debug gcc one block of invalid page count equal or large
than xxx

eg: echo priogc xxx b xxx p> nand debug prioritize to gcc the xxx p pages in xxx b
,when next time gc

eg: echo test 1 > nand debug fTH—LEAIRXITED open some debug gate

eg: echo showall > nand debug $TENFAE block 58, SIFEMRRE, HS, THRANEHE
output the free block‘and invalid block information

g

O
eg: echo showinfo > nand debug E&EOTEN zone BEEER, tnE W block Mg, IF
RN, gec 58, nand EEEEE S output the zone_informationjafter echo test 1 >
nand debug

eg: echo smart > nand debug EROTEN smart WEBER, 81FSHE gc BIRE, gc
BITIE, wl BREFARE3REHEES output the smart information,after echo test 1 >
nand debug “

e nand gcall

nand gcone explain: use it can gc allsblock, which invalid® page count large than the input value;

usage: echo xxx > nand_%all
e nand gcone

nand gcone explain: use it can gc one block, which invalid page count large than the input value;

usage: echo xxx > nand_gcone

nand_badblock cat ZEERIFRME
sunxi ndfc reg cat Z{EE NDFC F#F83

sunxi nftl version cat nand REpHRA~S

sunxi nand pio reg cat nand 5|RfEXMF 7S

WRIRFE © HRB2ERRRINERAE. RE—TIMF 11
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5.2 H i)

5.2.1 NAND Ixzpfig=|al

R A=iE =flash BFE *10%. X1 10% WLEHIRZMEENGEE, SM%E flash KR
1B MR EBURRREMEN, TAZHEIRMA,

25K BAEAAATHAR 8GB By flash REHAENR:
EPXABEWT (£ sys partition.fex XEHEE):
boot-resource: 32MB

env. 16MB

boot: 16MB

system. 768MB

data: 1024MB (E-) #FfE-) NEEHETE-) SBE)
misc: 16MB

recovery:. 32MB

cache: 512MB QQ
databk: 128MB

UDISK: FRA=

(1)nand Bzh & NS E =8G*10%=819.2M
Q) HESXHANRAEEZ = (32+16+16+768+1024+16+32+512+128) MB=2544MB
(3)UDISK 7 XHJAE =8G - 819.2M - 2544MB = 4828.8M

N UDISK NEXE5LMAEEFRA, AT flash BEEREFR, LENGFEPRBEET IR
REVITE, RREBEWM LA 8 FIKERAY,

5.2.2 FMFR=IEHIER
e

P LY nand flash 2 XBiHEEHEET flash —HELEEFRIETR, MR flash &S BIFREL
%, BMEMAHLUK flash MAERFN, SEKARR flash ZEFRRTEFRANESR.
(1) FF1R

Nand flash FFH[ R#SE—ELLGIRIFR, EEAIEFHEETERR, FREFBHRE
B, FRE%, JAN=EmatEL,
(2)Inter-leave #E (MH%%, —F flash &% die)

MRIRF EWMBEZFA flash HEE flash FEZ 1 die %F1E, nand RzM=FHA Inter-
leave 1%,

Inter-leave 23 A[E bank ZE&EAIE chip A block W4ER, HUMEWR, FET—NF
R, MESWBARK 2 1, nand RepFIE—IR,

WA 2 1, XEFENRIFMRELZ, ERMEERE, M—BNTERERNERNFZER

BAE, 200M LIAREIEE,

WRIRFE © HRB2ERRRINERAE. RE—TIMF 12



Auwiner
g X MR

596, Inter-leave BRI FESHBRIRTAAERN 2 &, SHEBZTEBEARAEEKN 2
(=
(3) BE X #F two-pane

BLE flash 3% two-plane, 1R nand RN EIAFBUIHRIENIE, LEFMEIREE,

two-plane #{E2¥48E bank FEIARE plane B block #4f—iE2EAH, WMEBIRME~E
— MR, BEWBRKRK 2 1,

nand REhFAEE— MR, WRWHARK 2 1, XBNMRFRESLZ, ERMIEL, M—ROTH
RIERMNERNARRAE,

200M LARELEE,

54h, twoplane RIERXSHBRIREANERN 2 &, SRERETEEHEAREERDN 2 E
(4)flash A& block K/NERREK

£ block X, FR#Z, FEEFANTEEIMES, FRTEMAERRLTRSZ, HAM
SEMME T B EN B ERFE,

XM,

Two-plane 0 inter-leave R{ERILIEIINER, BAXIFRNBSRFEERAIER, B3 flash
RS EENRS, ME—MA flash W HFRERD, KB MRIENOZBERHTEET,

O
B nand REHE—MREIAFFE two-pane 12IEH, 2% RE flash THtwo-plane, S
e, XWIRER T 3% two-plane B flash EXW N EELHRIREESEER

23R4 A _ LR EEW B 2RISR : 3§ kernel B loglevel iIEBNRSEH, @I HOTED
8 kernel log FtEEE B EEFTIR S MR E ZIFER AKIFRIE R, TEZGIEA:

WRIRFE © HRB2ERRRINERAE. RE—TIMF 13
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[ 6.497359] [SCAN_DBG] ==============fland Architecture Param€teg==============
[ 6.505381] [SCRN_DBG] Nand Chip ID: OxaT7l4dead Oxffffiad2
] 6/512535] [SCAN_DBG] Nand Channel Count:  Oxl
[1 6.517941] [SCAN_DBG] __ Wand Chip Count: oz =1
€.523358] [SCAN_DBG| Wand Chip Connect: o
£.528764] [SCAN DBG] Nand Bb Connect Mode: 0x2
6.534664] [SCAN DBG]  Sector Count Of Paged 020 2
£.540178] [SCAN DBG]  Page Count Of Block:\/0x100
7 SCAN DBG] Block Count Of Dier 0x800
CAN_DBG) Plane Count Of Die: 0x2 3
[[_6.556793] (ScAW_DBG] _ Die Count OF Chip: _ Oxl |04

AN _DBC]  Bank Count Bf Chip:  Oal

Optional Operaticn:  Ox3lce

Access Frequency: ox28
08G]  ECC Mode: 0x5
DBG]  Read Retry Type: 0x40704

_DBG]  DDR Type: 0x0

2] [SCAN_DBG]
[PAY_DBG] CH 0 Nand flash chip id is:0x98 Dade 0x94 0x33 0x76 0x50
d id of twe channel is not the same, set To 1 channel mode

AN_DBG] Nand flash chip id 13:0x98 Oxde 0x94 093 0x76 0xS0
B4] [SCAN DBG] NandTwePlaneOp: 1, DriverIwePlaneOPCEQ: 1, OXffdffest |/'j
.203016] nand paral, id_number ctl, nand type err! 0
E807] _UpdateExtAccessFreqPara: no para.
13762 NFC_ResetChip: 0x1000101, 0x100 0x10035

8.1455.]] LND]2:-n=->nnnd_:h1p->b1kjer_ch1p; 517
£.151991] [ND]zone->nand chip->bytes per page: 16384
§.157783] ([ND]zone->nand_chip->pages_per_blk: 512
£.163299] [ND]zone->nand_chip->max_erase_times: 3000
£8.169090] [ND]zone->nand_chip->support_read_reclaim: 43690
£.175472] [ND]zone->test: 0

B.178854] [ND]zone->zone_no: 0

B.182562] [ND]zone->zone_attr: 0

B.186426] [ND]zone->blocks: 514 b
£.180207] [NB}zone->bad block: 3 T’

£.194071] cliD] zone->1logic_cap in sects: 7667712

£.199380]" [ND] zone->backup_cap_in_sects: 753664

€.2047D2] [ND]zone->free_block num: 14

£8.209144] [ND]zone->gc_strategy.start_gc_free blocks: @
£,215237] [ND]zone->gc_strategy.stop_gc_free_blocks; 30
9.267779] [ND]zone->nand_chip->blk_per chip: (1519
%.273294] [ND]zone->nand chip->bytes per page:” 16384
9.279086] [ND]zone->nand_chip->pages_per blk: 512
9.284625] [ND]zone->nand chip->nax_erase-times: 3000
9.290432] [ND]zone->nand_chip->support/read_reclaim: 43690

9.296801] [ND]zone->test: 0 8
9.300196] [ND]zone->zone_no: 1 Q
9.303866] [ND]zone->zone attr: 0 0

9.307729] [ND]zone->blocks: 1496 /7 >

9.311605] [ND]zone->bad_block: 23

9.315565] (ND]zone->logic_cap_in_sects: 22052864
9.320983] [ND]zone->backup_cap_in_sects: 2457600
$.326388] (ND]zone->free_block num: 1419

9.331035] [ND]zone->gc_strategy.start_gc_free_blocks: 30
9.337213] [ND]zone->gc_strategy.stop_gc_free_bioSks: 1000
9.343401] [ND] zone->gc_strategy.gc_page:gl

9.34822%1 [ND]zone->ac strateav.oroce@s:s 1

& 5-1: RAW ECEE

t5E 3 WA T bR FRXHF two-plane #B1EW, MAnE 5 WiHBBRENHFTH T two-plane #

F; BEtEE 2 ATLOTEHRIIA/N, thFIF block size=secttor size * sectors * pages, =

0x200.% 0x20* 0x100 = 4M; #FE VHBATIRF EWMT /L DRF, minE 4 MBS DR F

FEEL die, MRENPER—PHEKRT 2, BEHE inter-leave 1E; trE 6 FiRE

7 1R T IRREE, M%Zﬂﬂﬂm%ﬂ%% , LEBIRIRREE =234+3=26 1 @id LA EAYIR

EHT%D IR HF interleave B1E, FIRIRFEENE, 3% two-plane 12E, IFIRIGFEBR XED
, EIEERIIFRIRFE = IFIREL * block size 22 = 4M *26*2*2 =416M

5.2.3 IREARBTENTGE
5.2.3.1 X%

MEZTHHBEGZERAILUEL, ATREAFAERNEE, KT EAREIH flash 5, RE
ENMEEERES M EEIRIA); ELEARPLENARS, N7 IS EELEIENR
EEMBR, ENPEXNEHELLRANEE, IRERSHAFTHARE, AIUSENT!

1. system 2 XFE T 768MB, RI1SEFR system PXFFHEHA/NA 454M, BLERITHE

WA © BSEERERHERAE. RE—TF 14
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89 512MB BB, XFEAUET
768MB-512MB=256 MB

2. cache ZPXK/NMET 512MB, ZHXEERTF recovery & OTA A%k, HRERTFK

FRBEBIAN;

WEHE cts WTEEXRM, FH recovery & ota RNSEREE, ATFALATEENIISE

%H, —MRZRTAREDE, WE 128MB 25,
XAFE LA T 512MB-128MB=384MB

3. databk SXMET 128MB, ZHoXETERTFEMHERTAERENRERDN, NRAFREZ

Thie, BCE 16MB BN,
AL T 128MB-16MB=112MB

ERZFPXRMER, —EBERELFERLLE, UENELEERFERH, HttoXSAT

B3, B—RRAEREE NG

SMUE, AIUZSH (256MB+384MB+112MB)5/4=940MB, 940MB6/7=806MB, Bl
AFPRZEANUZ I 806MB =ERADXANECERERER 7 R IMME R RINGET

RIKTE o O

5.2.3.2 NAND ft&

NEEEYTES 2

nand0_capacity level=0x1 1. 8 P ENRBUEHE+DZ—HN+=02
—o 2. ENEH TR ERESEE,

nandQ id number ctl = 0x2 1. X twoplane ##E, MMR/LDEBRIRIIA

nand0 pl = Oxeeeeee N, FEREBBERBONERN-DZ— 2. &

RIFEEE.

Note: EFFEMFHESETENKER, URENFALERNF I,

5.2.4 Hfth

A2Z (NAND £ _ H&EiEm)

WRAFRE © BBEERERHERAE. RE—TNF
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E1E =R

WRAXFAE © 2022 HKRiEEERHRHBRAT. RE—TINF,

AN RNBERERRUERP, HEENBKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo
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