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»

T
1. i &

1.1 %% H &

-2 devicetree T2 & . % & X 55 4n {7 3% Bl devicetree Be & 2 B & W 2, 1L A F B # ¥ 4 devicetree
B 5% f 77 ik

1.2 & F 3% B

1% F T A64/H64/R18. B100/G102. A20E/V40/T3/T3A/T3L/R40. H5. A63/A63vr. H6. H616. A100.
A1 ERAHARTFE,

1.3 /K AR

linux T B 4 F] %, linux WAZA T2 A Ao

1.4 #HRAE

AE I Es ik REULHA

DTS Device Tree Source File, 1% & # JE A5 5L £
DTB Device Tree Blob File, 1% & #f — #t 4| X 1
Sys_config.fex Allwinner B & >
FDT ik & # FDT & 0
SERBE B E, BRLR 1
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2. ERAN4

Device tree & — MR E 42 EWEIELEN, T RIAN—FdEER L CPU, B&. KE&EHRN
#f, Device tree B — & 7|4 4 4 BI 4 & (node) F1& tE (property) 4 ik, T4 B A H T LLEE T4 5. T
EBEM, MELFEN, W2 & HILH name 7 value, & Device Tree T, T4 UL T2 K.

o CPU # & fn £ 7|
P A7 A 3 A
¥4

ViN%e

o T 4 ] 2
GPIO #= %l 2
clock &= | &

Bootloader & # X R & # % W %, WAZE DLRAI X RA, FHRE TR Linux WAZF 0
platform device. i2c client. spi device ¥ &, MX XX & HAZ WA HF. IRQ. FFRBERE, e
Wit DTB F# e WAZ, AKX LT IRAE L RITHMEM X%, B, *f device tree IWHE A, 7 A
AT 5 F#4T

o A THRBEHXERE R X AR, % dts B dtsi

AR DTC T A

Bootloader 2717 £ \. DTB HY

WAZ A R IT X, KRB IR &5 B0 (5 Device'tree # ## 47)
] & X o) a6

2.1 Device Tree source file

drs B.dtsi X2 — 7 ASCII X A& #% & S # Device Tree #1%, £ ARM linux ¥, —/.dts XX
Xt —4 ARM B machine, & T —" SoC ¥ & % iZ £ 4> machine, [Flt.dts X FEZ @& 1F %
EEWH 2. Linux A T E/, XAT CEEEELHH AR, ¥ SoC NEWIH o RF £ A
machine 3t [7] 89 & 2 $8 & # .dtsi, 89 machine %t iz #.dts %t include X A>.dtsi BRF . X & # & — A8,
GHEMBHENEEMREN, BERRE -EX (BFH), MELTURNEERBHRMTE L. Fl
tw, DU gt 2 — AN A .dts SCH B S

AR PR ITH, B K 2
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.]f

a-string-property = "A string™;
node1 a-string-list-property = "first string", "second string™;
a-byte-data-property = [0x01 0x23 0x34 0x56];
first-child-property;

{_ ) chid-node1 4 second-child-property =<1>;
a-string-property = " Hello world ™;

. ) child-node2

" a-empty-property
node2 a-cell-property =<1 2 3 4>;

}mmmn

Al 1: dts & 2R

ZHRMER TR LRE, HHECHRTHERAEMAT, ECHIEINT T AN — LB

o —INEIHIART R

o FA-F & “nodel" # “node2"

® ﬁjﬂ‘/l\ nodel E"]%:‘—ﬁ,ﬁ
o —ENBMEMEWNE KL

JB V= B g — AR,

**child-nodel" #1 **child-node2"

CHETUAZRFEAE—NMERF TR BAKEXREIFRA RDH

BAEEM, EAEREMIFES TR L ERERERTH A

XAFHE (LERME) FALULANRG| 5 &K a-string-property="hello world"
“HEBEATETRE

TERFVAOHETUEAESEE R

157 TRl F %5 %k a-string-list-property="first string","second string"

AR PR ITH, B K 3
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2.2 Device Tree % /28 24 =&

2.2.1 % & 4 (node names)

#MI%: device tree F &M% B4 4 L E FLLT RN

% m ARk
node-name@uint-address

JR -

e node-name: &5 m &M, NT I FRKENTHE, TUAETRFNTR. SRl ETRHLEM
REXTH, BEE R LN ZEAZT AHEHNRE.

Character Description

0-9 BT

A-Z AEFH

a-z /NG T

, ¥ EE
XA 5

. X TR

4 iie=2

- HF

e @uint-address: W1 R iZ 4 SR %A H — A HAE, W% % & Hodk (uint-address). i F, %
HHHE R E R R P 2R A E AR, FFHZHMA S K reg B F I H .

o AIRELSHNG LU MaE—0, BEREMITE, 2N AL HRLTUAERE, 4 (cpu@0
cpu@1).

o 7 &% A node-name #7 unit-address, T &=L /M EIEE],

SE A5

AR PR ITH, B K 4
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O

. cpus
40 cpu@0
. @

cpu@l

K
i

. ethernet@fe001000

. ethernet@fe002000

Bl 2: dts 4 & 4 & A5 =)

WBIFH, BRATFTLULEER], —AMRELE/THEIANTFE A SHRLHA cpu s AB T H A 0 F0 1
KX 4, 4B LW A ethernet By 45 B, 33T #i 4k fe001000 F2 2002000 % X 4

222 B L

T device tree #, " — iR A% AW 5 — DM A ER A RN BE, BIESE AR EMRESE 24
B R B AR, Device tree T 4 &Y T BB F M FKILT A

~

/node-name-1/node-name-2/.../node-name-N
Zhl: RATE2 dts% R % M~ Bl Fopu@l W T EH 4w T
/cpus/cpu@1

H: wREZEBETUARRARNTRARN S 20T, 4R 5 H a7 DA e

SEMEBAFTH, ENL R 5
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2.2.3 B £ (properties)

£ Device Tree ¥, % 27 LLA B MR B R 124 RO, BB T HK: LHE,

2.2.3.1 EMH L

BHEAHEKENT I HWFHEAR. BELARIHENTHEER 1R, BESHRT UL AT
HRUELHRAEATERBELN, FRENEELR, FEEZ—AE—WEE, ARRAAZH N0 E
A EXT % B E. Flhn:

fsl,channel-fifo-len 29.
ibm,ppc-interrupt-server#s 30

/O¢

linux,network-index
allwinner,pull = <1>

2.2.3.2 EHE

BRI EeBEMREENERA, HATHA NI LN FH. GBURNTHEANWE
BB, BREETUNZE. X, BREENFERTFAE, RELRGHRBUNERERT . Bl
ETURATEFHHX:

value. ¢ Description

=

A S 4% 3B 32bit 2K

K 3 A% Y 64bit E 3
FRE, BEHERA
IRAFE B AR X

—AME, RMEIIFALEETE
H— RIEEIRAE— &

AR PR ITH, B K 6
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3. L& 77 %
N )—[_ A) Ay
3.1 W& S R R
o SoC R E X fF: X T SoC REE, ik & B ab . F U & FIRE, T2 K, % sun50iwlpl.dtsis
o board FME X fF: RXTHRAME, Go—EREEREL, BHEZRUEEHEZH, W
board.dts.
e WEMXMHHWEERZ SoC i #EWEAEE, T ARM64 cpu M &5, & & # (U
@Q sun50iw10p1 7‘3@) B BEAE Ky kegé@l/linux-4.9/arch/%§ﬂ964/boot/dts/sum%ié§%n50iw10pl-clk.ggs?o
$ & S & S &
S . PN o X . S . N
S e AT E B SoC FrE 7 EHE A EE, 1 ARM32 cpu i 5, % %Kt (U sun8iwl6pl
A1) B8 4% K. kernel/linux-4.9/arch/arm/boot/dts/sun8iw 16p1-clk.dtsi.
o WK% % # (board.dts) # & : /device/config/chips/al00/configs/b3/board.dts
device tree HVIRAGZE M K R0 T
board.dts
[--mmmmm- sun50iw10p1.dtsi
[-==--- sun50iw10p 1 -pinctrl.dtsi
[-==m-- sun50iw10p1-clk.dtsi
K
$0\\§Q
N
Bl 3: % & Ak R B
R R N L R N
& & AR AH, ERL R & ST
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tHERT A GTENREREEE L, £+

o HFAHE dtb X, W #H T board.dts, T board.dts X 4 sun50iw*.dtsi, 2% board & I & >C 1 IR
SoC RELE X EIAFE T & B R, Board RIELE LW EME S £E % SoC KA FEE M
1,

3.1.1 7 1£ sys_config.fex Bt & 1§ 1,

417 1 sys_config.fex i, — {0 EBRIEE 7 LLEHE = H0

o SoC REEXfF: EXT SoC HEE, ik &t4r. FUEHIE 2 sun50iw*.dtsi,

o board KELE X tF: EXTHREAME, Bé&—EREEFE L, wE board.dts.

e sys_config.fex BL & X, HE AR Y uvart0 WELE, H A4 sys config.fex BB E 2 £ boot M £
R, AERERANELRE, T~EDIE sys configfex X B &, Z I E % board.dts.

3.2 Bt & sys config.fex

[ | [TH: ZrRsEFEEH |

[parent] ,,-/J /
=0

parent_used

T8 wAEEE |

arent/Vdevice] —— e
‘[\iieuicef_used | =0 l i R |
Vdevice prop = “abce” ”’/l ‘ THEFEGPIO ‘
Vdevice_gpiol = port:PBUl~:1><defau|t><default><defau|t:'§”f
Vdevice_pin1 = DDrt:FBUZcZ:»cdefauIt><default>‘:default=_;#_|_, THEPN |
Vdevice pin3 = port:PB03<2><default><default><default>

Kl 4: frame

7¥: sys config.fex /a4t AR ¥ boot B A B &, WAL FERAZ X, TEWNAZRNE X
FREZXHLIRE

AR PR ITH, B K 8
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3.3 Bt & devicetree

[ Label, It 4k 4 <7 262 Flisys_config.fex E 4 —F ‘

P gg— ; [45E BUAREE &L, 4F U Hlabel —5 |

devicetype= SWdevicel [ R APINER

ce_pins_a>; | #ARE

g:tﬂ:‘-’:k;?mmﬁ@%@m |

S
\\6

/%

& 5: frame

AR PR ITH, B K
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4, B O #%

Linux % %t 4 device tree £ 4t 7 A7 /EHY APT £ 1,

4.1 % R a

1 F| N AZ 18 B9 device tree # 10, #0705] A Linux 2 %t &4 device tree 3 1 3L U, &4 B AR
T AT 3k X

#include <linux/of h> )
#include<linux/of address.h>

#include<linux/of irq.h>

#include<linux/of gpio.h>

Device tree ‘& 0 40 /44,

4.1.1 irq_of parse and map

PROTOTYPE

unsigned int irq_of parse_and® map(struct device node *dev, int index);

ARGUMENTS

o dev FAEAT H W= WY IR &
e index dts J& > ¥ F & interrupt & M 1E K 5,

RETURNS

o WRMM A, REIFHT, HNEEO.

AR PR ITH, B K 10
Copyright © 2020 Allwinner Technology. All rights reserved.
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DEMO

DL timer 7 & 4 1 F -

DtsFt & :
I
timer0: timer@1¢20c00 {

interrupts = <GIC_SPI 18 IRQ_TYPE_EDGE_RISING>;

TR

static void __ init sunxi_timer_init(struct device node *node){
int irq;

irq = irq_of parse and map(node, 0);
if (irg <= 0)
panic("Can't parse IRQ");

4.1.2 of iomap

PROTOTYPE

void __iomem *of iomap(struct device_node *np,int index);

ARGUMENTS

o np EMA A FNRET A;
e index dts X F ¥ 2 reg BHE XTI

RETURNS

o W RBRAT AL TN, & E 10 memory By R W AE, % K [E NULL,

AR PR ITH, B K 11
Copyright © 2020 Allwinner Technology. All rights reserved.
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DEMO

DL timer 7 & 4B F, dts BLE:

H
timer0Q: timer@1¢20c00 {

reg = <0x0 0x01c20c00 0x0 0x90>;

DA timer 4 7] F W R A Bk

static void __ init sunXi_timer_init(struct device ‘hode *node){

timer_base = of iomap(node, 0);

}

,/(///

4.1.3 of property read u32

PROTOTYPE

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

ARGUMENTS

o np BERFEHMET A:
e propname /& £ 4 #7:
e out value B M fH.

RETURNS

o WREEKY, £EO,

AR BRI TH, LT
Copyright © 2020 Allwinner Technology. All rights reserved.
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DEMO

DL timer 7 & 4 | F, dts BEE B F:

I
soc_timer0: timer@1¢20c00 {
clock-frequency = <24000000>;
timer-prescale = <16>;
3
35

DA timer #7 & 4 6] F, X309 3K B clock-frequency J& 14 B HY 5 F

int rate=0;

v, /(/¢

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

}

4.1.4 of property read string

PROTOTYPE

static inline int of property read string_index(struct device node *np,
const char *propname,const char **output);

ARGUMENTS

o np BEIRIBMER T A
e propname /&£ 4 #1:
e output i & 7 7K 1R B F4F & o

RETURNS

o WREEKY, £EO,

AR PR ITH, B K 13
Copyright © 2020 Allwinner Technology. All rights reserved.
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DESCRIPTION

o WHHATHRIT RFBMEE. (HXBUHEHTHE)

DEMO

PLtimer 7 @ A BT, dts BEEF] 7 -

H
soc_timer0Q: timer@1¢20c00 {
clock-frequency = <24000000>;
timer-prescale = <16>; L
Bs \e}b\
IS

LA timer %7 & A B F, W3+ 3% H clock-frequency /& 1 & #F] T :

const char *name = NULL;

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

}

4.1.5 of property read string index

PROTOTYPE

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

ARGUMENTS

np BERIBE AT 2

propname & £ 4 ¢

index | & & 5| E £ dts F B £ 7 propname HJ{E:
output | & 7 7K B F /4 &,

AR PR ITH, B K 14
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RETURNS

o WRIEARY, £E O,

DESCRIPTION

o FERBATRIRE &b B, (4Bl A FHE)

DEMO

17 4 3% B string-prop # & EH, Dts BL & :

H
soc@01c20800{
vdevice: vdevice@0{

string_prop = "abcd";
35
3
iE

IR IR B KA

test{
const char *name = NULL;

err = of property_read string_index(np, "string_prop”, 0, &name);
if (WARN_ON(err))
return;

4.1.6 of find node by name

PROTOTYPE

AR PR ITH, B K

Copyright © 2020 Allwinner Technology. All rights reserved.
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extern struct device_node *of find node by name(struct device node *from,

const char *name);

ARGUMENTS

o from: M B 16K AL
e name: B EEK T KWL F.

RETURNS

o WE R IR EF B MK K KR E null.

DESCRIPTION

o ZHHF TR T AT R

DEMO

B L F A vdeivee BT &, dis FTL &

it
soc@01¢20800 {
vdevice: vdevice@0{

string_prop ="abcd";
3
1
5

AR B

AR PR ITH, B K 16
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test{
struct device node *node;

node = of find node by name(NULL, "vdevice");
if ('node){
pr_warn("can not get node.\n");
3
of node_put(node);

4.1.7 of find node by type

PROTOTYPE

extern struct device node *of find node by name(struct device node *from,
const char *name);

ARGUMENTS

o from: A 2 I de KA
o type: MEE KT A F device type & & M F I &,

RETURNS

o WR IR ET LM KIKE E null.
DESCRIPTION

o ZEH A T HE G E device type BT H o

DEMO

FE 4 F A vdeivee 9 &, dts B B

AR PR ITH, B K 17
Copyright © 2020 Allwinner Technology. All rights reserved.
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H
soc@01c20800
vdevice: vdevice@0{

device type = "vdevice";
string_prop = "abcd";
b
3
|8

RS B

test{
struct device_node *node;

node = of find node by type(NULL, "vdevice");
if ('node){
pr_warn("can not get node.\n");
3
of node_put(node);

4.1.8 of find node by path

PROTOTYPE

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

ARGUMENTS

o path 48R B2 R &,

RETURNS

o WREI, BEF mEMK, KIKEE null

DESCRIPTION

AR PR ITH, B K

Copyright © 2020 Allwinner Technology. All rights reserved.
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o ZHHATHEMEEBENT .

DEMO

KB4 F A vdeivee 90 &, dts TR &

A
soc@01c20800{
vdevice: vdevice@0{

device_type = "vdevice";
string_prop = "abcd";

35 \&
B ,\\6&’\
5 \\}\\
TR BB
test{

struct device node *node;

node = of find node by_path("/soc@01c2000/vdevice@0");
if ('node){
pr_warn("can not get node.\n");
3
of node put(node);

4.1.9 of get named gpio flags

PROTOTYPE

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

ARGUMENTS

e np @& FTFE EEK GPIO W A

AR PR ITH, B K 19
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e propname ‘&4 GPIO 1z &t & 4
e index /& & propname F B EH &L 5I:
o flags f 3k 77 i gpio HY flags.

RETURNS

o t R & 3h, KE gpio w5, flags ik gpio L EF E, KKE[E null,

DESCRIPTION

o ZH B A T IIE LM gpio 5 &

DEMO

B4 F H vdeivee B4 &, dis B B

I
soc@01c20800{
vdevice: vdevice@0{

test-gpios=<&pio PA 1111 0>;
35
3
iE

BIR KA 7 B

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");

}

AR PR ITH, B K 20
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ret = of get named gpio_flags(node, "test-gpios", 0,
(enum of gpio_flags *)&config);
if (!gpio_is valid(ret)) {
return -EINVAL;
}
35

AR PR ITH, B K 21
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5. B At

5.1 sysfs K& &

device tree & #E AT dtb U, F 1E/sys/devices B K T & A& kAT % & &, HF A6 2004
T (1) "BomHdl TEA" W EGWENE" A, TR A", Fl4e 1c28000.uart, 1f01400.prem.
ok X Fp B 4% 4, T devicetree 2T AL E B A reg B4,

vart0: uart@01c28000 { N\
compatible = "allwinner;sun50i-uart"; N
reg = <0x0 0x01c28000 0x0 0x400>;

prem {

compatible = "allwinner,prcm";

reg = <0x0 0x01f01400 0x0 0x400>;
b5

(D) "FEL WE"FTELHNENE T EL. ", i soc.0. usbc0.5, B R XM T H LMK
%, 1& device tree ERY T A B E X F reg B .

soc: soc@01c00000 {
compatible = "simple-bus";

usbc0:usbc0@0 {
compatible = "allwinner,sunxi-otg-manager";

U5 Z LB device tree FEIHIINF N O T #4645, BHFBNEIHF—ATE, "homEml, W
SoCH EAZF 1 MNEIHH, LA SE 0, T usbc0 £F 6 NHIH, FTLLREE 5. device tree Z f7
L 2, 2B N devicetree # A FHER LT R, FINTFEREIE THIRERT AR ;X LE 4
T E. UE N ANZ BRI AR

AR PR ITH, B K 22
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arm64_device_init()
->of platform_populate()
->of platform_bus_create()
->of platform device create pdata()
->of device_alloc()
->of device make bus_id()
of device_make bus_id()

reg = of get property(node, "reg", NULL);
if (reg) {

dev_set_name(dev, "%lIx.%s", (unsigned long long)addr, node->name);

return;
} N
magic = atomic_add_retutn(1l, &bus_no_reg magic); \&;\\
dev_set name(dev, "%s.%d", node->name, magic -1); »
) N
\

AR PR ITH, B K 23
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6. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This document neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of any kind, including fitness for any
particular application.

AR PR ITH, B K 24
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