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48 TinaLinux EEXH, BEEHE.
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Tina XA Kconfig #l#, ¥ SDK MR#Z#HITECE,

&A%, AJLE%E Keonfig HEIRMEXTE,

2.1 tina menuconfig

Tina Linux SDK MiREBRT, $1T make menuconfig &< a[# A Tina Linux WEE R HE.

T RARAE:

<f> (Ry) @ RTEZRGERKESEEMSD.
<M>(2 m) . RTZREFEERFE, BEFzESEERT,
< >(#&n) | REERGEASHRHRIZ.

FEXHRFE:

(target/allwinner/${borad}/defconfig )

make menuconfig BEHINMF, 2FREFE LREEE XM,

2.2 kernel menuconfig

Tina Linux SDK BI#EERT, 11T make kernel menuconfig a8 A # AWM AZWEE R
Ho

D1 EMAM linux kA2 5.4, BEEXHSREFE:

[ device/config/chips/${chip}/configs/${borad}/linux/config-5.4 ]
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3.1 3iBA

sys_config BBEBX M, REFEESEM configs BRT, A cconfig BT X,
BRIEAN:

[ device/config/chips/${chip}/configs/${borad}/sys config.fex )

AR, FIEAZAEINEEHISENEE,
BRIAEBRPEEM sys_config.fex XHXAFHIT—LEISHEE,

ENEREER: HTEMERIE sys config EEEE#H boot0, uboot, optee F bin XHAILE
=R, BIUNEH dram B, vart B,

BEARES X IFEESZE sys_config.fex BAYERE,

WRAFRE © BseEREROERAE. RE—TNF 3
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4.1 Device tree 43

ARM Linux H, arch/arm/mach-xxx FZHRFEAXEFRRREA TR, MXLRE
MH X FRZFKH, stEHK, MR LR platform & &. resource. i2c_board info.
spi_board_info MUK EMIEHH platform data,

RZEX AT REXNEE, 58T PowerPC FHMERLEN FTELFEHR Flattened Device
Tree(FDT), XM Device Tree 5, FZBEHNAT I UEEEDTEEIELS Linux, MABEE
7 kernel T RKEMNTFRHL,

Device Tree B—MERABEHNEIESEN, ERIA—FHBRIRE cpu. B4k, REFHMAY

1, Device Tree H—&RFIHmBE LS (node) FEM (property) 4H5%, ME RS HAIEEF
e, FrBEM, HELMEMITHIA name # values £ Device Tree 1, FIHERANEER
&

CPU W EF A5
ATFEE RN A
ISt

MK

FhiTiEHI 28

GPIO #7%l28
Clock =28

Bootloader R XRMEBL AL, WZEILURZIXRN, HREFEEEAYE Linux AZHPH
platform device. i2c client. spi device Fi&#&, MXLIZFEAINAE. IRQ FXR,
BT dtb FBA T W%, ARSEXLETRETE L BRFENIEE.

Device tree ZEHLMARFAIRELLIRZH, Xt device tree FVIBfR, RIS 5 NP E:

BAFHEREHIEEERNXAIER, W dts/dtsio

AR DTC ITE,

Bootloader ‘EAEBZ#HFINXHE NEIEENHNEME,
RZBT R B X4, REVEHFIEEES.
&R AN fE R,

AN
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4.2 Device tree source file

.dts XHR—H ASCII XA&MEA Device Tree iR, £ ARM Linux F1, —4.dts XHEITN
— ARM B machine, * ARMv7 Z2#F, dts XHEFREBEERZH arch/arm/boot/dts/B R,
* ARMv8 Z2#F, dts XHHREERIZE arch/arm64/boot/dts/E R, * RISCV ZZ#TF, dts
XHBEERIZB arch/riscv/boot/dts/BE Fo

BAF— SoC BJEEX N % machine (— SoC BN Z N =@ BRIR) , HXLE dts
XHEASFZHERES, Linux RZATEH., 1 SoC 2B E % machine H[E
HIER D —ARIR IR . .dtsi, RMUF C BSBIEAXH, HMEY machine X¥[AY.dts i include X
4. dtsi.

REMEZE—TMEETRMBENESEHREH,. BUERERE—EX, MHRaURENESEEN
FHR. fla, LI —1.dts SIVRIE S

@

a-string-property = "A string"”;

4‘.- node1 a-string-list-property = "first 8tring"”, “second string™;

a-byte-data-property. = 009 0x23 0x34 0x56];
first=child-property;

__O child-node siecond-child-property =<1;

' a-sfring-property =" Hello world ";

—'0 child-node2

a-empty-property
-node2

a-celkpropery=<12 3 4>;

o child-node

4-1: dts f&@ EHRHA

XM ERARLZH AR, RACHLERAEAARA, EEHRERT TRI—LEEMK:

—PMEMBRT R /7

mNFTH R “nodel” 1 “node2”,

1 nodel BFT 4. “child-nodel” #1 “child-node2”,
— D ETER BB

o wh e

BHEEEERE—EX, CHEAUATHECRE—MEFTR. BABIERLEHGEHRDH
HELEN, BEREMEXFRNEILNERBBIERTA I

WA © BSEERERHERAE. RE—TF 5
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XAFRE (TERFT) ATUANSISRER: a-string-property="hello world”,
ZHEIEIER A ES RE.

FRRTAAEIER LUIERE S EE—i.

ESHWAATFLEFRIBEYIR: a-string-list-property="first string”,”second string”,

W N

4.2.1 Device tree &4 E
4.2.1.1 TEA (node names)

HSE: device tree FENMTRNBRRBXIEM—THEE: node-name@unit-address
HE:
1. node-name: THRWEBIR, /N 31 FHEKENFFHFER, JUSREEFARFER. DTRIFFH

BEFNUNRRXFTE, AAAEHE/NG, BF, TRNSINZIRIECHRAIBNZETAFR
8o

Character Desdnplion |
-9 digil
a-z lewercase letter
A=, u_l:r]:ncrcasc—lctrcr
' cOMmMMma
| 7. N I period
|| _unclerscore
/ plus sign
- dash

4-2: TRBMKFTFH

2. @unit-address: MR ZT R EARMNEEE— i, WK ZME&&FMuE (unit-
address) . BE, KFMUMBARIGAZIEEHNEMI, HEZMUBET B reg
BHERYIEH,

3. AT RpBRNNEE—H, EREMIFRRE, 2T UER—FERRMR (Fla
serial@101f1000 #0 serial@101f2000)

4. BT E%%E node-name & unit-address, ©i@id “/” FiR5,

L

WA © BSEERERHERAE. RE—TF 6
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l 2

cpus

cpu@0

O
—.Q cpu@1

ether net@fed01000

i

ethernet@fe002000

4-3: TTRBFIERGI

ARAIF, —METR/TE 3N FTR; TERIZFAN cpu TS, EidHhat 0 #0 1 KX30; ¥
HZN ethernet BT, @Eidiht fe001000 1 fe002000 KX H,

4.2.1.2 &FHAR (path names)

£ device tree AM—IRGIT AN S — 1A%, BEE T SEEMBET R 22T AR,

device tree FYE 7 EREFRASH:

( /node-name-1/node-name-2/.../node-name-N )

S

WNE 2-3 TRBEERA,
EERTREE: /

IERE cpu#1 BIEEEKR: /cpus/cpu@1

& ethernet#fe002000: /cpus/ethernet@fe002000

(1 388
. MRRENBRETIUBHRRTEIFAENT R, B4 unit-address T &

4.2.1.3 B (properties)

Device tree 1, TiRA] UARBMERIERIZT RBFE, BERRMBIHR: JFAE.

B4 % (property names)

WA © BSEERERHERAE. RE—TF 7
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MKE/NTF 31 NFARFRAER. BERMRNFRNTE:

Character Description

0-0a digit

a-z lowercase letter
A-7 uppercase letter

’ COMIMma
period
underscore
plus sign

- dash

4-4: BEBMZFFN

FEIRERNBMERN, FEEE— TR, BRRFIEMNARHENEEX T ZEM,

flan:

fsl,channel-fifo-len 29

linux, network-index

ibm,ppc-interrupt-server#s 30

E14{& (property values)

BHER— I ESRBERXERINA, HARES 0 MHEZNFT,

HEMRANTRBEENGEEN, BRERSEANTE, XTE, BHEENEEEREFE, mE

L EBHABIERAEXER To

value description

<empty> BEFREEMER, HAMERSEFEEMEILIRG

<u32> Aimt&UHY 32 %k, Ha0: {8 0x11223344 , N address
11; address+1 22; address+2 33; address+3 44;

<ub64> KiGHETURY 64 [UEE, M <u32> A, F— <u32> &K
Tafil, £ <u32> FpHifi, Fu0,
0x1122334455667788 AN EITLHMN
<0x11223344,0x55667788> address 11 address+1 22
address+2 33 address+3 44 address+4 55 address+5
66 address+6 77 address+7 88

<string> FRIEBAITEN, HEBRER. 5190: “hello” address 68

<prop-encoded-array>
<phandle>

address+1 65 address+2 6¢ address+3 6¢ address+4
6f address+5 00

IR ERRBMEEX

—1 <u32> {B, phandle ERHET 5| BigEHPEMT
R E. BEENX phandle B%E, EAT EB0 LA EM
TE5A.

WA © BSEERERHERAE. RE—TF 8
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value description

<stringlist> BH—#&7%| <string> EHET—IE, 80" hello”,”world”.
address 68 address+1 65 address+2 6C address+3 6C
address+4 6F address+5 00 address+6 77 address+7
6F address+8 72 address+9 6C address+10 64
address+11 00

4.2.1.4 inEREMERE

Compatible

1. EM: compatible
2. EHB: <stringlist>
3. HER:
WPEESNRI—MEENTREBEE— compatible B4,
compatible BYRIRERFARAEFERMMEERMRABET —MEE LHWXBEE,
compatible B—MFHBIIR, 2HE—NFRBEE T XN T RAMARTBIINES, ZFEAFRHEH:
“<HIEmE>, <BS>”
FHTHFRENNRTEES ZERBILE.
f51%0: compatible = “fsl,mpc864l-uart” , “nsl6550";
RABSLSETHRFs1, mpc8641-uartBILEMIRED, NRINAE s FILEBEHRY, BREns1655048ILEHIIRES,

Model
1. EM: model
2. EHB: <string>
3. AR

model BMER<string>,ZEIEE T NS, HENERAERNT:
“manufacturer, model”

Hop, FRmanufacturer®n/ @HNEFR, FmodelFRRigENE S,
f5140: model = “fsl,MPC8349EMITX” ;

Phandle

1. B%: phandle
2. B3 <u32>
3. WiEA:
device tree #1, EXTphandleEM, BEE—1Tu3289E,
BT S LUUABE—MEXMphandle, BIENERE—IRIR, (LHRLIMPERBEHHERE).
phandle ERFEBNHERHILEN, BEATEMEENPHNEET S,
BN, EREWD, picHRIMTAR:
pic@10000000 {
phandle = <1>;
interrupt-controller;
T
EXpicTimBphandle A1, BBAEMIGET S5 ApicT R, REEEART SHHRM:
interrupt-parent = <1>;

Status

IR © HiB2EREROBIRAR. RE—INF 9
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1. EM: status
2. BB <string>
3. iHAR:

ZIE SRS BT

RS, &R

value description
“okay” RIBIGEOIETT
“disabled” %EH %éIFJUT_J ’f‘I, 1 7]‘\14:/WjE) \LE—_I-L/{L'f—J'EIJo
“fail” RGEATIETT, REFCETEHIR, IRREE, B—EHF
AIEBETT
“fail-sss” RFIGEAIETT, REFETERIR, UERBE, K—
AIE17.sss WAEFEIRFMEX, BIPEIRQNEZ M,
#address-cells #1 #size-cells
1.BM%: #address-cells, #size-cells
2 .{EHE: <u32>
3.i5%B8:
#address cells Fl#size-cells BUHEEREREZFHIANRT AL, AXEAZTFHRRNNEHEILET,
RéEmM#address-cells H#size-cells DHAET FERMreg B4address flength FEIKE,
flgn:
H
mlmpallbl:= |__ e Coy ol easEeTiee <P 10115000
. aible="armplo22™

inl:rrupl-par:nl @RI,
pusq
ressAaslE
e-ce S
cpuB04
comp atible = "arm,c
feg= <0o

:EPU@'I {
gomp atible = "arm,c

rg: <1 -
k

L:rial@ﬁﬂ OO0y
comipatible = “acmplinb s
reg= <01 01 00 (IO =
interrupts=<10 >;

Lrulﬁmﬂlﬂ-ﬂlﬂ{
comipatible = "ar i
reg=<{x1 {1 rmmmm-:-:-»
interrupts=<20=;

L:iﬂ@ﬁﬂ B3.000 {
comipatible = "arm,pl 0617
reg=<0xl 0173000 0x 1000
10001 O e 0o 0 30eD 1 0=
interrupts=<30 =;

inte: i nterrupt-controllerd 10140000 {
comipatible = "arm,pl 1907
reg=<0ul 014 0000 Dol D00 >;
inter ru pt-con troller;
#interrupt-alls= <2»;

4-5:

o be-as”;

or tes-a5"

reg= <0n 1011 5000 0x 1 00D =
interrupts =<4 0>;

k
t:l:rnal I:us{

-l sSfells =<2

ran;il,i: = ﬂ:l OO 10100000 0x1 0000 4/ Chipselect 1, E thernet
1 00x10160000 0xl 000 4/ Chipselect2 i 2c controller
2 0 030000000 01 GOO000 >, / f Chipseled 3 NCR Flash
ethernet®0,0 {
compatible="smcsmc1c1117;
reg =<0 0 Ol 0=
interrupts=<5 2=;

E
2e@1,04
c{:-rrpa'lll:-lt— acme 1234-12 c-bus';

reg ={1 l:l -::|x1-:n::-:n;
interrupts=< 6 2=;
rio@sa |
compatibe="m
rq:{ﬁ*};
interrupts =< 73 =;

axim,ds13387;

k

flash@2 0 {
comp atible="samsung k81 31 5ebm
reg =<2 0 Qo0 D00 0elc-;

' ehi-Tlash®;

address-cells 1 size-cells 73l

IR © HiB2EREROBIRAR. RE—INF
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root Zmf#address-cells = <1>Ff#size-cells =<1>;
RETserial. gpio. spi F4mMaddress fMlength FERMKERDFIH1,

cpus #Fmf#address-cells = <1>fl#size-cells = <0>;
RET2 fcpu FLEmMaddress A1, Milength AZ, FEREM T2 cpu Mireg = <0>freg = <1>,

external-bus ZHM#address-cells = <2>H#size-cells = <1>;

RETHTFHethernet. i2c. flash BMreg FEFHreg = <0 0 0x1000>;reg = <1 0 0x1000>Freg = <2 0
0x4000000>,

Hrf, addressFEKENO, FEMEL N cell (0. 1. 2) BWHMFIE, $2 cell (0, 0, 0) BAEWIZFIEMNEM
i,

%3 fcell (0x1000. 0x1000. 0x4000000) Alength,

BIEREMNRi2c AP ENXK #addresscells= <1>H#size-cells = <0>;
XEREITI2C 24 EEEMRTC, ©Maddress FEEH0x58, BIREMI2C Hbtt,

Reg

1. B%: reg

2. {BZA: <addressl lengthl [address2 length2] [address3 length3] ... >
3. iiEA

reqg BUERTIRSREERMNES, HhMES—4Haddress length REATIREFERAMN—HUSEEL
address #1 ME %32 {UMWER (Blcell) , Mlength MAcell MFIRFENT (BE#size-cells = 0) ,
address Flength FERIEATKMN, R&EHM#address-cells F#size-cells

PHRET FESMreg BEMaddress #Mlength FERIKE,

Virtual-reg

1. BM: virtual-reg
2. BFEE: <u32>
3. BiBA: virutal-reg BMIEE—NEKAVMULIRGIEIIE N,

Ranges

1. EM: ranges
2. {ERB: <empty>ZFE<prop-encoded-array>
3. HER:
FifiregEHiRIAR, HNBEFEWRMAIEE D ECbil, BB FIREXEMINE R 21%& T Szttt
ENE & B ERUANG X ERAIRET B CPU B2 A RYHIIE,
IRTRIGLEARNE CPU MANMIETE, BHTRNTFTRELFERANSE CPU ML,
FRENFARETEEMET. fi, serial@lolfo000 &EMEEHIESACH 0x101f0000 ik,
BLERTRERTFIINTAMEEER CPU b, A TRE—NREFERS L,
KB IHEE M—MAE S —MEAL RN A%, T ranges BMEERALEMAE.
HELAE2 - SHYIG & HR I
ranges = < 0 0 0x10100000 0x10000 // Chipselect 1, Ethernet
1 0 0x10160000 0x10000 // Chipselect 2, i2c controller
2 0 0x30000000 0x1000000 >; // Chipselect 3, NOR Flash

ranges f—PMHULFEIRTIR, ranges RAWE—IMEBE—NEEFHME. RQAEFIEFbibzs 8 P Xg A/ ETh.
BN FEMNESBUATFTRE #address-cells . XT=M) #address-cells fMFTH R #size-cells,
LAZs IRy sbER S L3RR, FiHbiEE #address-cells@2. Xithiit#address-cellsE 1 . KifiK/#size-cells
21
A= ranges WEFRAN:
MFE 0 FEMHEREE 0 WS AMIEERE: 0x10100000. .0x1010fFfff
MEE 0 FFEMREEE 1 WS AMIEEE: 0x10160000. .0x1016Ffff
MEiE 0 FIEHmEE 2 WIS OHIEERE: 0x30000000. .0x10000000

IR © HiB2EREROBIRAR. RE—INF 11
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Fh, Rt EF Fit =B R AR, BARTRALURM—T=RN range El%.
— =M range BMEKEFHALEHR 1:1 ST Mi=sE,

J

4.2-2 ﬁ%%ll\\%iu

FiA device tree #LITHRBE—MRT R, ELAERT R FUEUTHTR:

1. Cpu s
2. Memory T2

4.2.2.1 BT = (root node)

REWHBOABE—TRTR, WPHENTRERRTRIENR, RTKNTEREIZE,

BHREBUTEY:
BRI REEA BHEEE EX
#address-cells FE <u32> RILT 1 RS FeaE PRt
#size-cells = <u32> RIFHRBFREMEFRRIARN
model RE <string> BE— I FRBEARIRGFRERT
compatible e <stringlist> EEFENRETIER
Epapr-version EE <string> XPMEMMNEE FIAFRH

“ePAPR-<ePAPR version>" HM,

<ePAPR version> BF&8EMH
PAPR FSBRAS, f40:
Epapr-version ="ePAPR-1.1"

4.2.2.2 HET = (aliases node)

Device tree FRAF BT ARXEXIKETRERENNZ, B TANNERTAMNEZF, M

BiAR A aliases BT =&,

/aliases TRABTEBMEEX T — T8, BENRBRFIEE TR, BIEERET device tree

FIRET REVEERZ. fla0:

[serial@ = “/simple-bus@fe000000/serial@l1c500”

IEEIXEKIRT serial@llc500 KRBT ALKRENFR A serial0, HAFBMEMNRZE “FEM™MIK
B serial” By, XEMNELREMSTRF[RITEK, KM aliases TRIEE—MIETALREHNZ!

B, FRMEXNEHEAEMEET

WRAFRE © BseEREROERAE. RE—TNF
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4.2.2.3 AEHS (memory node)

ePAPR FEHIEE T AFTI R device tree RUMHI TR, AETREL T RARAYIEREFNGE
B, MRAZDPEZIAFEE, BA device tree HAIERBIBEZINETR, HEET—TE

IMHAET RPET reg BHEEEARFIEE. TTREBFFLIZE memory,

AETREMNT:
BB ERER BEER EX
Device type RE <string> B EXIN " memory”
reg =E <prop-encoded- BEERHENAXRIET
array> HHEFN L ZS (8] A/ NI RS
Initial-mapped- C1pricz3 <prop-encoded- 18R iR MRET X B A TE Y
area array> HEFN4E =S (AT A/

BRig—1 64 (URSGEFUTHYERFR:

1. RAM: iEtattit 0x0, KE 0x80000000(2GB)
2. RAM: it 0x100000000, E 0x100000000(4GB)

RETENEX AT URBEUTAR, BRig #address-cells =2, #size-cells =2,

A1

memory@0 {
device type = "memory"j
reg = < 0x000000000 0xPOOOEOOO 0xOOOOOOOO O0x80000000
0x000000001 0x00000000 Ox00000001 Ox00000000>;

i
B 2:
memory@0 {
device type = "memory";
reg = < 0x000000000 Ox00000000 Ox00000000 0x80000000>;
}i
memory@100000000 {
device type = "memory";
reg = < Ox000000001 Ox00000000 O0x00000001 O0x00000000>;
i

4.2.2.4 chosen ¥=

chosen TRHAFNER—THEERNKRE, RERFA—THEGNRERSZ BT REIERNMT, L
905|528 chosen TTRENIIBEAAREMH. B, chosen TR .dts IBRXHFFAE, H

WRAFRE © BseEREROERAE. RE—TNF
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ERMIET. EXMERTANEZF. TREMNT:

BB HR EEFEA EESit EX

bootargs C1priz3 <string> HAFEFEE boot &

Stdout-path CIprizes <string> B boot =% &It .
7

Stdin-path CIprices <string> 187 boot =HI SN
7

BlF:
chosen {

};

bootargs = "root=/dev/nfs rw nfsroot=192.168.1.1 console=ttyS0,115200";

4.2.2.5 cpus ¥s

ePAPR #ISBIE7E cpus T =2 device tree AT =, BHARARFFELILE, JLUE

fi# cpus TRMNIEAERFT A cpu BH— 1588, TaEMHINTF:

BRI EEER B33
#address-cells AT <u32>
#size-cells A <u32>

4.2.2.6 cpuiHs

Device tree F&E—1 cpu T RIER—EENEHFHRITET. 81 cpu T=HE compatible [
ME— ) ERANFEFE, HIEETHYIMN cpu, FMETNEMN compatible BM—#, NR&R

%09 cpu HRINEWRE SR, EATE binding SXAHIFAIR A,

cpu TRFTRBENEN:
BHRR =5 EEit) EX
Device type WA <string> EBHEHIZE “cpu” HNF
i
reg WATRL <prop-encoded- E X cpu/thread id

array>

Clock-frequency AT <prop-encodec-

z

array>

HE%E cpu HUBY PRI

WA © BSEERERHERAE. RE—TF
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B2 FR =5 BEXE EX

Timebase- AT <prop-encoded- FERE HHI timebase HIZ

frequency array> ENEETESESS)

status <u32> R cpu BPIRES
okay/disabled

Enable-method <stringlist> 8T cpu M disabled
K% E enabled 95T

Mmu-type A3k <string> &7 cpu mmu HISEH

cpu TImSEfHI:

cpus {
#address-cells = <1>;
#size-cells = <0>;

cpu@d {
device type = "cpu";
compatible = "arm,cortex-a8";

reg = <0x0>;

};

};

4.2.2.7 soc B

XM THEARKRTNRARGH (soc) , MRAEBRMEB—NEKLRSH, BAXNT AN
TEE, soc TRHNTIEER soc EFAIEIKERINMER,

THREAFWUIANEE soc AYEHA H L ”soc” FRFH ko

SuLN

50c@01c20000 {
compatible = "simple-bus";
#address-cells = <1>;
#size-cells = <1>;
reg = <0x01c20000 0x300000>;
ranges;

intc: interrupt-controller@91c20400 {
compatible = "allwinner,sun4i-ic";
reg = <0x01c20400 0x400>;
interrupt-controller;
#interrupt-cells = <1>;

pio: pinctrl@01lc20800 {
compatible = "allwinner,sun5i-al3-pinctrl";
reg = <0x01c20800 0x400>;
interrupts = <28>;
clocks = <&apb0® gates 5>;
gpio-controller;
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interrupt-controller;
#address-cells = <1>;
#size-cells <0>;

#gpio-cells

<3>;

uartl pins a: uartl@o {
allwinner,pins = "PE10", "PE1ll";
allwinner, function = "uartl";
allwinner,drive = <0>;
allwinner,pull = <0>;

4.2.3 Binding
XF Device Tree ML R B BRI RER IS EEGHATR, —RFBEXEKEITH

iR, XEETRIMI T AZA Documentation/devicetree/bindings &R Fo

4.3 Device tree block file

4.3.1 DTC (device tree compiler)

¥.dts miFN.dib I HE. DTC BVBRMHRAFHZM scripts/dtc B, £ Linux R1ZE
BET Device Tree MIBER T, WIENZN BN S4HIF dtc, Bid scripts/dtc/Makefile FHY
“hostprogs-y := dtc” :X— hostprogs #&i¥ target,

£ Linux W1Z8Y Makefile &1, #A7T HED SoC #ikH/g, WL .dtb XHSIWMRIFLHK,

4.3.2 Device Tree Blob (.dtb)

.dtb 2.dts # DTC %iFENZ#FIEH Device Tree iR, AIH Linux NiZ#EiT. BETE
AV RBEMREIE NAND. SD /F5) image B, =7.dtbh XHRIME T — MR/ X LUTFERK
Z, 2Ia bootloader 5|5 kernel FiZiEH, SAiEENZ.dtb EIRTF,

4.3.3 DTB BIAERE

Device tree block AEHRBARIMT (GtitM EFTEE), HITATUESR, dtb XHEEEE
B4 MDA, — NIk, — memory reserve map. —*" device tree structure
« — device-tree strings, XJ/LMEPHAK—NEE, —EMHFFAREFP,
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base ->» | struct boot param header |

(base + totalsize) ----- B e e e e e e

4-6: dtb REM/E

4.3.3.1 Xf{¥3-boot_param_header

T

¥l

RIZY BRI e MM AERXIEE structure boot param header XM EM{AF A IR

include/linux/of fdt.h

/* Definitions used by the flattened device tree */

#define OF DT HEADER 0xdo0dfeed //* marker */

#define OF DT BEGIN NODE 0x1 /* /Start of node, full name */

#define OF DT [END NODE 0x2 /¥ End node */

#define OF DT PROP 0x3 /* Property: name off, size,* content */
#define OF DT NOP 0x4 /* nop */

#define OF_DT_END 0x9

#define OF DT VERSION 0x10

struct boot param header {

_be32 magic; /* magic word OF DT HEADER */

__be32 totalsize; /* total size of DT block */

_ be32 off dt struct; /* offset to structure */

~ be32 off dt strings; /* offset to strings */

~ be32 off mem rsvmap; /* offset to memory reserve map */

__be32 version; /* format version */

__be32 Tlast comp version; /* last compatible version */

/* version 2 fields below */

_ _be32 boot cpuid phys; /* Physical CPU id we're booting on */
/* version 3 fields below */

__be32 dt strings size; /* size of the DT strings block */
/* version 17 fields below */

__be32 dt struct size; /* size of the DT structure block */

};

WRINFE © HRB2ERRRNERAR. RE—IF
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BAXNEMEELR, EEUEREER,

4.3.3.2 device-tree structure

X—HAoFEEFRETENEANER. S—1"4ERBTIUREFLE R, HPNESUU
OF DT BEGIN NODE f#if2tair&, ETRMEBERB. NRESFTEREM, WMAMERE
MELSEY, HLL OF DT PROP AiRiaiTE. RENFEREBRERFERZE, B2
OF DT BEGIN NODE #2#4, OF DT END NODE if&&—4 S ML L,

off_struct -——--—---—--——---——-—-
| OF DT BEGIN NODE |

4-7: device-tree BJ structure £

LEHRE—MERBEN, S—TNBEAWNTREM:

Scripts/dtc/libfdt/fdt.h

struct fdt property {
uint32 t tag;
uint32 t len;
uint32 t nameoff;
char data[0];

4.3.3.3 Device tree string

Ka—#2FRE String, RABEE. EXERIE—EQAHNFHRLERH, UNY=E,

WRINFE © HRB2ERRRNERAR. RE—IF 18
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4.3.3.4 dtb Efj)

offset contents
0x00 Oxd00dfeed magic number
0x04 totalsize
0x08 of_dt_struct
0x0c of &H‘hg
dt_struct size
dt_string_size

off_mem_rsvma

address0 memory reserve table
+0x04 len0
+0x08 =
o end marker
00000000
0x00000000-
00000000
off_dt_siring
md 1“1 181 1..“1 L. ] ﬂ_‘_mlﬂ
In nﬂ n 1..“1 1g1 1-
+ixlc w o
+dt_string_size
off_dt_stuct of_dt_struct
+0x04
" root node
+ixlc
"model"

+x10

4-8: dtb Al

BILAE dtb £f9H 4 NERIEM.
memory reserve table: AT kernel REEFRANAEXIHTIE.

Of device-struct: & BEET device tree WEM. 8T =L OF DT BEGIN NODE
MEFS BEERETSNEN IRTREEY, BAELREANETANEY, &
NEMEL OF DT PROP #iEHIK, EEERHREETTAPHNFTR, FRRBEMU
OF DT BEGIN NODE ##4, L\ OF DT END NODE %%, ®/EL#F% OF DT END #F

WA © BSEERERHERAE. RE—TF 19
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TMRT RER.

NENEMY, /%€ OF DT PROP Z/G, H—1 32 (UMKIEREEZMERERS
of dt_string ZtfkiLsatthut % L byte B G, ZFFILURARXMME, BRANEBRSTREE
REMEEREER, bl compatible. reg %, XETRMNBIFMR—NMIFRER, BAR
REBETEN, RA—MRBE, RIEEEHE of dt string MHE- M, 1E of dt string FRTF
BRE—MBEEEMAILUT, BFFER block SRAN=IEL

4.4 NixEH API

4.4.1 of device is compatible

[R3!

[int of device is compatible(const struct device node *device,const char *compat); ]
EER{EF

FIBTIg &L =B compatible B4 EEEE compat IEENF R, I— MRz 2 MHED
BEMEHE, XEERE.dts 4RI ER compatible EBIE&fS# NIKE) OF LAZR, FUILIRES
BILUEE Bootloader ££3£25N1ZHY Device Tree HBYEIFZE 28 compatible B LUBER S

EWM—MigdE, MMIREFRRIREEEHTAEBLE,

4.4.2 of find compatible node

RE

struct device node *of.find_compatible node(struct device node *from,
const char *type, const char *compatible);

ERER{EF

IR#E compatible B, FKBI&ELE S, B Device Tree FAAEMIEEE SR, BEEWMINE LM
A, compatible BMSARIBPIMNSHILE, KZ#HIBERT, from. type /5 NULL,

4.4.3 of property read u32 array

i

int of property read u8 array(const struct device node *np,
const char *propname, u8 *out values, size t sz);
int of property read ul6 array(const struct device node *np,

IR © HiB2EREROBIRAR. RE—INF 20
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const char *propname, ul6 *out values, size t sz);
int of property read u32 array(const struct device node *np,

const char *propname, u32 *out values, size t sz);
int of property read u64(const struct device node *np,

const char *propname, u64 *out value);

g {EF

RENKELE S np BEMR A propname, FEEA 8. 16. 32. 64 [UEBHBEMEM, WTF 32
IAMEEERIE, REAMZ of property read u32 array().

4.4.4 of property read string

RE

int of property read string(struct device node *np,
const char *propname, const char **out string);
int of_property_read_string_index(struct device_node *np,
const char *propname, int index, const char **output);

EEh{EF
AIERNFRREGE, FERMEMFEMARMTHE index NFFFH,

4.4.5 bool of property read bool

[RE

static inline 'bool of property read bool(const struct device node *np,
const char *propname);

g {EF

WNRIGELE S np &8 propname B, MER[E] true, FNR[E] false, —RATRETEMRE
EFE.

4.4.6 of iomap

[FE
[void __iomem *of iomap(struct device node *node, int index); ]
I EF

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 21
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B EE R EEH#HITIRENFXER ioremap(), index RAFERNERSl, HIFFLERM reg
BMEZEK, FHEN index #RE ioremap MEW—E, FH 1 BMIER, index A 0, XA
Device Tree [5, KZRZEIRENEL of iomap() FHITHET, MAFEILEHR ioremap,

4.4.7 irq of parse and map

[R3

[unsigned int irg of parse _and map(struct device node *dev, int index); ]

ERER{ER

51 Device Tree SEIKFNARETS, LFrLEEM.dts PR interrupts BEMBITEFES. &
BEMFERAT SR, index IEETMNZRSIS,
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5.1 5|5

5.1.1 ‘REBH

148 Device Tree BRE. 18FWcIWAIFXEX Device Tree ECEEEERNE, LA BEHERE
Device Tree EeE SR A%

5.2 TRIRIT4E
Device Tree R—HHSABHAVSIBLAN, BTMBENAREA RS —FNRAN, FTUE

MEERARRSD T, AZAILGRFXRN, HiREEREIE Linux RIZHH platform device
%,

5.2.1 1RIRINEENT A

Device Tree B¥Z TE3 A hardcode/AE HW BEEE B AR RZRBI AL, HET
arch/arm64 FAZMTREE, FFEZN B UEELFTF driver Ak, FARIZEEM main-
line kernel F9FISE,

5.2.2 HXRKIENEA

ANEB/4EEIE R FRI5 R
FDT #AR PowerPC A1, ATENAZARE && @A

PowerPC F&HFL A, #H T Standard for Embedded
Power Architecture Platform Requirements (ePAPR) #x
#, YT Open Firmware BYffts=, 7£ U-boot 5INT RF
&M FDT #0, EA— 121/ FDT blob WRIEARRREM
5B EBA N,

DTS device tree X, BEHAFEEES. Tina #/A device B
£ T8 board.dts, BP
device/config/chips/chip/configs/{borad}/board.dts.
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ARIE/FEHENE fERE A

DTB DTS # DTC 4mi¥E —#HI1ELEY Device Tree AR, ATH
Linux RZ#r, HFRISERREFEEHERERE .

5.3 WfAIECE
5.3.1 BEEXHIE
BRI, TR RARENER T,

o ARMv7 2T, dts XHBEERZE arch/arm/boot/dts/HR-
e ARMvS T, dts XHMREENZB arch/arm64/boot/dts/B Fo
e RISCV Z2¥gTF, dts XEEMEBEERIZE arch/riscv/boot/dts/B Fo

—RAZER TMRETFEQ/HEE, W

[ lichee/linux-5.4/arch/riscv/boot/dts/sunxi/sun20iwlpl.dtsi )

lunch #EREKAERR, I LUERREGSBEZER:
((cdts )

AEBERENREZT device BR T, RiFi B NEIRZF,

[ device/config/chips/${chip}/configs/${borad}/board.dts ]

5.3.2 EEEXHFXA

soc KECEXH (¥0 sun20iwlpl.dtsi) 5 board KEEXH (board.dts) &2 dts EEEXH,
X FHEEIRET RNERTREEEES X R, Bit, FEXNESHEH XIS HIEZHREHRL
2, BT—REEmMHER:

o 1. —f&ih, soc RELEXHRELAHAE, board FEEXHREESLEE, NRAHEE
FTRERFETE, N—REEET board KEEXH B4 7, ABAREE board KEEX
HHEEMEENERENTR, MREFRENA, WHNRENEHANR: mNEEEXGHRR
FNEMEHERBIREZNEEXH, EHAREMEED; HEMNEM, MHT1EE board
REBXHHEEERE, B board BE soc KiBEBMHREED, NTF:
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SOCREN :
/1
soc {
thermal-zones {
xxx {
aaa = "1";
bbb = "2";
}
}
}
}
board&E X :
/1
soc {
thermal-zones {
xxx {
aaa = "3";
ccc = "4";
}
}
}
}
REER:
/1
soc {
thermal-zones {
xxx {
aaa = "3';
bbb = "2";
cce = "4";
}
)
}
}

o 2. MR soc BRENLAHEET EZHEBD HRIVIFHER, BFERAXMAREEENEMSESR
R%, BIEBIEERK, FBARNIZET board HEEXMHER, {FF/delete-node/ BRI
soc RMIACE, HEMEN T

soc {
thermal-zones {
xxx {
aaa "1,
bbb = "2";

}

boardRE X :
/1
soc {
/delete-node/ thermal-zones;
thermal-zones {
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xxx {
aaa = "3";
ccc = "4";
}
}
b
}
REER:
/1
soc {
thermal-zones {
xxx {
aaa = "3";
ccc = "4";
}
)
)
}
HBRT RAYIE AU T
(/delete-node/ #=E; )

FEIRHE:

(1) /delete-node/5¥i mBAZiBIB T,

(2) IRTRPEHIMER, TRBEHEFEMLE.
PR E 1R EE AT

[/delete-property/ Bia; ]

5.4 #EOimR

Linux &4 device tree 12t THRER API 0,

5.4.1 HASMEREO

ERANZIEMEMN device tree 0, #5|H Linux 2SR MEMN device tree #EOEXHE, 88
BARRFUUTRE:

#include<linux/of.h>
#include<linux/of address.h>
#include<linux/of irqg.h>
#include<linux/of gpio.h>
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5.4.1.1 irq of parse_and_map

]l N
RERREY unsigned int irq of parse and map(struct device node
*dev, int index)
28] dev: ZEPETSHIILZE; index: dts IEXHHFTR
interrupt BH4EZRS];
pE] NRARMTELTN, REIFETS, BNRE 0,
DEMO:
Lltimer¥i s AflF:
DtsECE:
/{

timer0: timer@lc20c00 {

interrupts = <GIC_SPI 18 IRQ TYPE_EDGE_RISING>;

b
}i
REhARD B,
static void  init sufxi timer init(struct device node *node){

int irq;

irq = irq_of parse_and map(node, 0);

if (irg <= 0)
panic("Can't parse IRQ");

}

5.4.1.2 of iomap

]l g

ERIERRE void iomem *of iomap(struct device node *np, int
index);

B8 np: EMHAEFENIEE TS, index: dts BEXHEHFTR reg B
MERSI;

1R[g] WNRBRESALTN, R[E] I0 memory BIEIMMEHE, FNR[E]
NULL,

DEMO:
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Ltimer® R AGlF, dtsEE:
/1
timerQ: timer@lc20c00 {
reg = <0x0 0x01c20cO00 0x0 O0x90>;

BT
};

K timerAflF, WohXESHEL:

static void  init sunxi timer init(struct device node *node){

timer base = of iomap(node, 0);

5.4.1.3 of property read u32

]l 48

ERIERRE static inline int of property read u32(const struct
device node *np, const char *propname, u32
*out_value)

2 np: BEREVEMENT=; propname:. EBMHERT;
out value: BE
R [E] WREVERTN, 1R[E] 0,
DEMO::
/ /A timerTimABlF, dtsEREGIF:
/1
soc_timerQ: timer@lc20c00 {
clock-frequency = <24000000>;
timer-prescale =.<16>;
T
I8

// M timerT S RHF, IREhFFREXclock- frequencyBIEERBIF:

int rate=0;

if (of property read u32(node, "clock-frequency", &rate)) {
pr_err("<%s> must have a clock-frequency property",node->name);
return;

5.4.1.4 of property read_string
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x5 N4a
ERIERRE static inline int of property read string(struct
device node *np, const char *propname, const char
**output)
2 np: BEREVEMHENT =; propname:. BMER;
output: FAXRFHREIFFTE
1R[o] WMRBUERKLN, 1R[E 0
Ihgefak ZERBATFRRTAFENRE. GXEMEAFRSR)
DEMO:.:
//BI0FkEXstring-propBy/EIE{E, DtsEE:
/1
50Cc@01c20800{
vdevice: vdevice@0{
string prop = "abcd";
+
I8
18
FIRARS:
test{
const char *name;
err = of property read string(np, "string_prop", &name);
if (WARN ON(err))
return;
}

5.4.1.5 of_property read_string_index

el A

RIERREY static inline int of property read string index(struct
device node *np, const char *propname,int index, const
char **output)

S8 np: EERINEMEMNT S Propname: BYREFE; Index: A
RZES|BETE dts FEM N propname BI{E, Output: AR
FERREIFRTE
iR[g] WNRENERIN, R[E 0,
IhgetEk ZERBATRARTATEEE. EHXNBHEAFTHR)
DEMO:.:
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//BIaN3kEXstring-propfU/E 14, DtsHiiE:
/A
50Cc@01c20800{
vdevice: vdevice@0{
string prop = "abcd";
+i
};
}i
BIRAES
test{
const char *name;
err = of property read string index(np, "string prop", 0, &name);
if (WARN ON(err))
return;
b

5.4.1.6 of find node_by name

]l nea
RIERREY extern struct device node
*of find node by name(struct device node *from, const
char *name);
S clk: FHE(ERE#AIA, From: MEBTIRFFiRIkEE
Name: BESHT RHNEF
R[E YNSRAE TN, R [E T mEEM (R, KIOR[E null,
Ihaetdid TZ KA T HREVE E B FRA9 T o
DEMO:
//FRBEZF AvdeivceM TR, dtsERE
/A
50c@01c20800{
vdevice: vdevice@O{
;é;ing_prop = "abcd";
i
};
}i
BIRAIEEE:
test{

struct device node *node;
node = of find node by name(NULL, "vdevice");

if (!'node){
pr warn("can not get node.\n");

};

of node put(node);
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L J

5.4.1.7 of find node by type

]l TR
RIERREY extern struct device node
*of find node by name(struct device node *from, const
char *type);
=28 clk: FHEEHBTEEN; From: MBI mFFAIE type:
HMEEHT mH device type BESMER S
z[E RN, RET R, KBORE null
IheeER ZREE FIREUEE device type B9,
DEMO:
//FRBEZF AvdeivceM s, dtsEE,
/A
50c@01c20800{
vdevice: vdevice@0{
device types= "vdevice";
stringdprop = "ab€d";
+
}i
};
BIRABERE:
test{
struct device node *node;
node = of find node by type(NULL, "vdevice");
if (!'node){
pr warn("can not get node.\n");
+
of node put(node);
}

5.4.1.8 of find node_ by path

]l N

ERIERRE extern struct device node *of find node by path(const
char *path);

S path: BFIEERFEEHRT S,

IR [E] RN, RET R, KBORE null,
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XAEER:

>§
>

E:

[\
od

Thegfmik R ER T IREE E B 1R AT o

DEMO:

//FRNEFRHvdeivceMTE, dtsEB,
A
50Cc@01c20800{
vdevice: vdevice@0{

device type = "vdevice";
string prop = "abcd";
+
};
BIRAHD B

test{
struct device node *node;

if (!'node){
pr_warn("can not get node.\n");

of node put(node);

node = of find node by path("/soc@01lc2000/vdevice@d");

5.4.1.9 of get named gpio_flags

] e

ERIERRE int of/get named gpio flags(struct device node *np,
const char *propname, int index, enum of gpio flags
*flags)

B8 np: BEMEEETH GPIO BT A propname: 8% GPIO 5

EHEM Index: B propname FEMEMZES| Flags: H

SRIZM gpio BY flags

IR [E] WMEMII, &[E gpio /S, flags 7 gpio BEEEE, KKIE
IEI nullo
IheEEIAR ZRE T IREEE B FRRY gpio 58,
DEMO:

//FBEFAvdeivceMTa, dtshiE,
/{
50Cc@01c20800{
vdevice: vdevice@0d{
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device type = "vdevice";

string prop = "abcd";
}i
}i
+
BIRARD A ES:
test{
struct device node *node;
node = of find node by path("/soc@01c2000/vdevice@d");
if (!'node){
pr_warn("can not get node.\n");
}i
of node put(node);
}
/A
50Cc@01c20800{
vdevice: vdevice@O{
test-gpios=<&pio PA'1 1 1 1 0>;
+i
};
}i
static int gpio test(struct platform device *pdev)
{
struct gpio config config;
node=of find node by type(NULL, "vdevice");
if('node){
printk(" can not find node\n");
}
ret = of get named gpio flags(node, "test-gpios", 0, (enum of gpio flags *)&config)
if (!gpio is valid(ret)) {
return -EINVAL;
}
i

5.5 Hfth

5.5.1 sysfs E&T =

device tree £f#tf dtb X, FH7E/sys/devices BR FERWMIEET =, HT
M

i

GEE=P)
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5.5.1.1 “Ejpithit. HmB”

TRENEHE Bt HRB”, F%0 1¢28000.uart. 1f01400.prcm,

XM R RZ09i&%E, £ device tree BN T REERES reg B

uart@: uart@01lc28000 {
compatible = "allwinner,sun50i-uart";
reg = <0x0 0x01c28000 Ox0 0x400>;

};
prcm {
compatible = "allwinner,prcm";
reg = <0x0 0x01f01400 Ox0 0x400>;
};

5.5.1.2 “TRB. HES”

TRENEGHE “TTRE. 5", B9 soc.0. usbc0.5,

XM RRZ09i&%E, £ device tree BN T REE RS reg Bl

S0C: S0Cc@01c00000.4
compatible = "simple-bus";

usbcO:usbc@d {
compatible = "allwinner,sunxi-otg-manager";

};

RS BIRIRE device tree HBIHIIRFMN 0 FiakES, SRABEXE—TTR, KSHMIEM
1, W soc TREH 1 THIEY, FILRSE 0, M usbcO 25 6 NHIAY, FRLIRSE 5o

device tree ZEFLUX A, 2FE A device tree FAFRERZ TS, FIUEE RSB ot
HERSKXDXLERBZ T =,
IRARFRE © HBLTHERHERAT, RE—YHF 34
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XAEER:

NBIEREMEE Device Tree BBBEEEEZEH T

6.1 MR

Kernel Menuconfig E¢&:

Device Drivers-->
Device Tree and Open Firmware support-->
Suppot for device tree in /proc

6.2 RIFFTEMER

‘Ri¥BY, device THY board.dts £# N ERZF, AILUERERTHEEERNZ dts BRTH

board.dts

#AIA pack BB fR, =&REIFE—, HWHE:

((out/<75%>/image/ . sunxi.dtb

6.3 R4YiEn)boot Mk

Y firmware T#Z| target device Zf5, target device B&hZE| uboot FIEHE, HEIIUEE

dtb EEEEE.

7£ uboot FYIEH| I

(fdt --help )
AILUEE uboot IRIEMFILIEER. X dtb BWAE:

fdt - flattened device tree utility commands

Usage:

fdt addr [-c] <addr> [<length>] - Set the [control] fdt location to <addr>

fdt move <fdt> <newaddr> <length> - Copy the fdt to <addr> and make it active

fdt resize - Resize fdt to size + padding to 4k addr

WRiFE © HELERRRHDBIRATE, RE—IF 35
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fdt print <path> [<prop>] - Recursive print starting at <path>
fdt list <path> [<prop>] - Print one level starting at <path>
fdt get value <var> <path> <prop> - Get <property> and store in <var>
fdt get name <var> <path> <index> - Get name of node <index> and store in <var>
fdt get addr <var> <path> <prop> - Get start address of <property> and store in <var>
fdt get size <var> <path> [<prop>] - Get size of [<property>] or num nodes and store in <
var>
fdt set <path> <prop> [<val>] - Set <property> [to <val>]
fdt mknode <path> <node> - Create a new node after <path>
fdt rm <path> [<prop>] - Delete the node or <property>
fdt header - Display header info
fdt bootcpu <id> - Set boot cpuid
fdt memory <addr> <size> - Add/Update memory node
fdt rsvmem print - Show current mem reserves
fdt rsvmem add <addr> <size> - Add a mem reserve
fdt rsvmem delete <index> - Delete a mem reserves
fdt chosen [<start> <end>] - Add/update the /chosen branch in the tree
<start>/<end> - initrd start/end addr
fdt save - write fdt to flash
B
fdt print - -FTENEEARIR &,
fdt printf /soc/vdevice --$TEN “/soc/vdevice” BRE FHRREES.
fdt set /soc/vdevice status "disabled" --1ZE “/soc/vdevice’ FstatusEMMEME,

fdt save

--fdt setZF@EEHITFdt saveABEEIES A flashiFZ.

6.4 RZB28E0 kernel M EE

NZECE T CONFIG PROC DEVICETREE =y 2[5, ff/proc/device-tree X3 FHIX {4

TRALUREE dtb NERE S
(1 38R

I%\ (o)

F: BXHNRPEEESREETRES.
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HRE

iE£#%, Tinalinux FESEBEHF 45,

R
\.\"’\\Ne
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8.1 ECENXFERE

Tina THYECE X4 RIBER LT EKIZ.

S BRIABRE XM ERR:

((device/config/chips/${chip}/configs/default/{env.fex/env-5.4.fex} )
BB EIEEXHREF:

[ device/config/chips/${chip}/configs/${borad}/linux/{env.fex/env-5.4 . fex} )

RARMREE, BINAERRAATETHNEEXY, KEAFERSE, WERTHRIARE.

8.2 HAEEDURH

FeEIN &X

bootdelay BMEFEEHN uboot apLITRIERFETE], B, Fl0:
79 0 Bt Ezhin#EAZ, 7 3 WEER 3 70, HAEiRErIiREE eI
# Nuboot &<17,

bootcmd ZAiA run setargs nand boot normal, {8 uboot £iRIEL

setargs xxx

boot normal
boot_fastboot
console
loglevel

PR/ R IEMEEN setargs nand, #J " update bootcmd
"o B, ERFREMHT bootcmd SWIEAL run

sunxi sprite test, BILtBRNA=EMBAZ, MEEWITRR
EHer<,

2 A% E bootargs. console. root. init. loglevel.
partitions, XEHMEAZEZEZAINIFETE, HAP
partitions 2tRIED XK#H1THIEN,

[EEBINERNZ,

I[EEB&iN# fastboot,

EAZNED,

RERZB log &5,

IR © HiB2EREROBIRAR. RE—INF
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8.3 uboot FREAA

#HN uboot @5 L1THIT env XIS UEE, B, *R7EF env MIETE, FHNGSUW:

env print --{TENFRE IR T2,
env set bootdelay 1 --i%E bootdelay M1,
env save --REFETE, env setZz/FFEHITenv saveA BEEIEE AflashiRkz,

8.4 AP =EMERAEIN

Tina #i2{# 7T uboot-envtools F{EE1, EAEIA]:

[make menuconfig ---> Utilities ---> <*>uboot-envtools

RIEAF i8], M fw setenv A fw printenv, 3 env #1TiEE,

fw printenv A E:

Usage: fw printenv [OPTIONS]... [VARIABLE]...
Print variables from U-Boot environment

-h, --help print this help.

-v, --version display version

-c, --config configuration file, default:/etc/fw env.config
-n, --noheader do not repeat variable name in output

-1, --lock lock node, default:/var/lock

fw setenv ERAA:

fw_setenv: option requires an argument -- 'h'
Usage: fw setenv [OPTIONS]... [VARIABLE]...
Modify variables in U-Boot environment

-h, --help print this help.
-v, --version display version
-c, --config configuration file, default:/etc/fw env.config
-1, --lock lock node, default:/var/lock
-s, --script batch mode to minimize writes
Examples:
fw_setenv foo bar set variable foo equal bar
fw_setenv foo clear variable foo

fw _setenv --script file run batch script

Script Syntax:
key [space] value
lines starting with '#' are treated as comment

A variable without value will be deleted. Any number of spaces are
allowed between key and value. Space inside of the value is treated
as part of the value itself.

IR © HiB2EREROBIRAR. RE—INF
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X W
Script Example:
netdev etho
kernel addr 400000
foo empty empty empty empty empty empty
bar
‘|Elfi
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E{E =R
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