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1. ARM Device Tree & J7

Linus Torvalds 7£ 2011 4F 3 H 17 HIJ ARM Linux H5{£F %3 EFK “this whole ARM thing
is a f*cking pain in the ass” , 5| & ARM Linux #:X 1JHE, Ffij5 ARM #:XH#E4T 17— &7
I E KAZIE. 7Eid 21 ARM Linux #, arch/arm/plat-xxx Fl arch/arm/mach-xxx ' 78 J7 & K
HBLIRACHS, A4 2 B AR R AE R R IR 4T, TR AR e 40 TN R UE, A
R, WAk _EF platform ¥ 4. resource. i2c board info. spi board info DA A % Fhfif
1) platform_data. 152354 PP LG TH N WL s3¢2410. s3¢6410 FiR L Hx, g
R

A XA X PR T, T & PowerPC & HAh R R 444 T © 248 FH 1Y Flattened Device
Tree (FDT) #EA ARM # X 4L EF . Device Tree f& —Fh i i £F I B PR 450, B IR T
OpenFirmware (OF). 7E Linux 2.6 H, ARM Z2 ) FJ AR AR B A2F 2115 o 22 M 4ol 1 2 ) 7
arch/arm/plat-xxx fll arch/arm/mach-xxx, >KH Device Tree i, V2 WAF R4 7] LB %
eI Linux, 1A ZAE kernel FEET KB ITLR G

Device Tree H1— 254 v %4 ()45 /5 (node) FEME (property) 4L, 145 A5 Al 4
HFEE . FriEENE, HSEtE T B name Al value. 7E Device Tree 1, Wik 1115
J5| @% (JF X 865 B K Z 4 hard code F kernel H1) -
CPU HJHE A5
PN A R b 1k AT R /)
e E AN
AR
P DR 47 ) S AT P T el FH 15 000
GPIO #% il % 1 GP1O 1 FH 15 i
Clock %l #8 A1 Clock 1 FH 17

BEA LR E AR L CPU. B4k, WAARIIN, Bootloader 244 iX M 1£
B NAZ, RGN AT A IX AR, FFAR 4R B R T Linux %9 (1) platform_device.
i2c client. spi device 5%, MIXLEEHBIMNAF. IRQ ¥R, WMy fLEbsy ¥ Wi,
A% 2206 1R B8 B 5 45 5 45 g T I AH B ) 152 45

2. Device Tree ZH B F1 45 #4

HA- Device Tree ZEPETHI LLEL)™, BISEM 78 0 H T-Hd & & WG B RSCARK# R, X
WO T 9w X — XA L HE, R Bootloader tH 7 5 37 £t 4w 12 J5 [ Device Tree 1&i#: 45
Linux W#%.

DTS (device tree source)

dts SR —F ASCIH SC AR ) Device Tree fiiR, WA IR AL, &S A
BB . A E, £ ARM Linux 78, — .dts XS RN —/> ARM ) machme — K
B AE N AZ I arch/arm/boot/dts/ H 3% . HHT—4> SoC A X} ¥ Z 4> machine (—> SoC HJ



DAXE R Z2 AN P2 il AL B AR, 3B IR 28 dts SO 7R B & VR 2 LRI, Linux WAZON T 16
b, Ht SoC 2 FII 53 8L 2 4> machine J& R 70— e disi, BT C IS 1k
. HAth Y machine X} W .dts Bt include 1IX4N.dtsi. ZE41, XFF VEXPRESS 1fi & »
vexpress-v2m.dtsi BL# vexpress-v2p-ca9.dts fir51 H, vexpress-v2p-ca9.dts A 41~ —17:

/include/ "vexpress-v2m.dtsi"

HEK, FICIE S Sk REL,  disi 7] L include HoAR Y. disi, 241 )1LF A 1) ARM
SoC ).dtsi #5| | T skeleton.dtsi.

dts (B H include [.dtsi) FEA T3 BN ET SCHTIR 1) 45 fF JE k-
/4

nodel {

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

first-child-property;

second-child-property = <1>;

a-string-property = "Hello, world";

} 2
child-node2 {

}ic

fis

node2 {

an-empty-property,

a-cell-property = <1 2 3 4>; /* each number (cell) is a uint32 */

child-nodel {

}ic

fic

iR.dts SCHFIFEET A BEEZPHE, BHERARIE T — Device Tree Y5 RS54

1/ root &5 A"/

root 5 5 R & — R AN F 45 5, A A" "nodel" Al "node2";

gt i nodel" N N EH — R T45 5, AHIH N child-nodel" Al "child-node2";

K WA — &2V EtE. XEEMERRE NS, W an-empty-property"; FJ BN TFRFH,
U"a-string-property"; A e N TR ER A4, G0 a-string-list-property"; R HEN Cells (Hi u32
BEH D 5 tn"second-child-property", W] RN k%L, U1"a-byte-data-property" .

T PA— ™ ¢ 67 R ) machine SR E G S — A .dts SCAF . R IE machine FBC B W0
T

1 X% ARM Cortex-A9 32 1o &b i 2% ;

ARM [1] local bus F [ N A7BRS XI5 A 1 2 AN (O 362 0x101F1000 A1
0x101F2000) . GPIO ##2% (7T 0x101F3000) . SPI#=#1#% (T 0x10170000) .
Wriz g% (2T 0x10140000) F1—A> external bus #f;

External bus #f - X #%# T SMC SMC91111 Ethernet (7T 0x10100000) . I*C #5142

(fF 0x10160000) . 64MB NOR Flash (fiZF 0x30000000) ;

External bus Hf_3E#E 1 1°C #6183 Fral Rif) 1°C B4k b EHE T Maxim DS1338 SZif
B (I°C #b3kH 0x58)

HXF B ). dts SO
/4

compatible = "acme,coyotes-revenge";
#address-cells = <1>;

#size-cells = <1>;

interrupt-parent = <&intc>;

cpus {
#address-cells = <1>;
#size-cells = <0>;
cpu@0 {
compatible = "arm,cortex-a9";
reg = <0>;

}’



cpu@]1 {
compatible
reg = <1>;
¥
b

serial@101f0000 {
compatible = "arm,pl011";
reg = <0x101f0000 0x1000 >;
interrupts =<1 0 >;

iE

serial@101f2000 {
compatible = "arm,pl011";
reg = <0x101£2000 0x1000 >;
interrupts =<2 0 >;

iE

gpio@101£f3000 {
compatible = "arm,pl061";
reg = <0x101f3000 0x1000
0x101f4000 0x0010>;
interrupts =<3 0 >;

iE

intc: interrupt-controller@10140000 {
compatible = "arm,pl190";
reg = <0x10140000 0x1000 >;
interrupt-controller;
#interrupt-cells = <2>;

}7

spi@10115000 {
compatible = "arm,pl022";
reg = <0x10115000 0x1000 >;
interrupts = <4 0 >;

}7

—_n

arm,cortex-a9";

external-bus {
#address-cells = <2>
#size-cells = <1>;
ranges =<0 0 0x10100000 0x10000 // Chipselect 1, Ethernet
10 0x10160000 0x10000 // Chipselect 2, i2c controller
20 0x30000000 0x1000000>; // Chipselect 3, NOR Flash

ethernet@0,0 {
compatible = "smc,smc91cl11";
reg =<0 0 0x1000>;
interrupts =<5 2 >;

}’

i2c@]1,0 {
compatible = "acme,al234-i2¢c-bus";
#address-cells = <1>;
#size-cells = <0>;
reg =<1 0 0x1000>;
interrupts =<6 2 >;

rtc@58 {
compatible = "maxim,ds1338";
reg = <58>;
interrupts =<7 3 >;
fis
B
flash@2,0 {

compatible = "samsung,k8f1315ebm", "cfi-flash";
reg = <2 0 0x4000000>;



b
¥s

. dts S root 45 A"/ compatible J& 14 compatible = "acme,coyotes-revenge"; i€ X
TRGHLRR, ERHAEAN: <manufacturer>,<model>. Linux N ZiE L root 45 A"/
compatible J& 14 BV AT ) Wr & 3 8l ) & 44 machine.

1E.dts LRI, #85E — compatible JE 14, compatible J& I H ;3R sh A1 324 1
485€ . compatible J& R — N FRFHRIFIR, FIRPHE A FRH R T 85 AR
VI, AN " <manufacturer>,<model>", /& i 577 o AL AT e 28 1) o e 46 . AT RS
HITHI 2 R 4e, o A DI 56 58 ) VS Bl . @i /E arch/arm/boot/dts/vexpress-v2m.dtsi H ]

Flash 2% 55
flash@0,00000000 {
compatible = "arm,vexpress-flash", "cfi-flash";
reg = <0 0x00000000 0x04000000>,
<1 0x00000000 0x04000000>;
bank-width = <4>;
fie

compatible JEVERZE 2 N FFFH "efi-flash"BI R EL 55 1 AN T4 £ "arm, vexpress-flash" i i
3G BB B

FFEEAN, Freescale MPC8349 SoC & —/M i ¥ #%, BESEIL 1 B34k (National
Semiconductor) ] ns16550 ZF 7#s 2. N MPC8349 & 1154 [f] compatible J& 44
compatible = "fsl,mpc8349-uart", "ns16550", 1, fsl,mpc8349-uart #5481 HL A%,
ns16550 183& 1% 15 % 5 National Semiconductor [] 16550 UART {R#F T FF /7 28 25 .

$2 T K root &5 55"/ cpus T45 2R B 2 4 cpu 45 A, #5117 machine 1
2~ CPU, F H 31 compatible J& P N "arm,cortex-a9" .

VER cpus Ml cpus ) 2 /> cpu &5 s 4, EA1EMEMAHLIERN: <name>[@<unit-
address>], <>HNERVLIED, [JFHERNNATIEDT. name &—A> ASCII F&F &, H T
R GE SR AR, G 3com Ethernet & FC#S XTI 45 55 name EON ethernet, TMAJE
3com509. WIHR—ANgh iR 1w & A ik, W N iZ 25 H @unit-address. 2 AN AH R 2R A %
245 S name 7] LL—#F, HEZ unit-address ANFEPAT, AHHEE cpu@0s cpu@l BAK
serial@101f0000 5 serial@101£2000 IXAF 1 [A] 44 45 . K& I unit-address bk 48 5 72 1
SR 4 M) reg B P A H. ePAPR WML H T4 S &% M.

n] Fhk )& AE W N S SR TE Device Tree 2w id k(5 2. -

reg
#address-cells
#size-cells

Horb reg FIZHZIE N reg = <address1 lengthl [address2 length2] [address3 length3] ... >,
Hrp 4 —4H address length R ] [ W& —MHbbEEE . address 9 1 ANELZAS 32 fif
H%ERY (B cell) , 1M length A cell fIFIZRELE N (Fi#size-cells=0) . address il
length FBZE R ARK Y, Q45 S H#address-cells Al#size-cells 73 A Wi T T 45 ) reg J@PE
] address Fl length B . TEAHBIH, root 45 i fI#address-cells = <1>; Fl#size-cells =
<I>;¥R5E T serial. gpio. spi 2545 £ address Al length F-EX K E 3 5A 1. cpus &5 f i
#address-cells = <1>; Fl#size-cells = <0>; 1€ | 2 4> cpu ¥ 45 sl address 24 1, 1M length A4
=, TREMT 24 cpu ] reg = <0>;H1 reg = <1>;. external-bus 45 s [fJ#address-cells = <2>
Fi#size-cells = <I1>;1R 7€ T F F [ ethernet. i2c. flash [ reg T BN reg = <0 0 0x1000>;.
reg = <1 0 0x1000>; Al reg = <2 0 0x4000000>;. H:H1, address FEKEH 0, TFHEHE
cell (Ov 1. 2) @XTRMIHE, 224 cell (0, 0, 00 RMXTZAEMFEIMIE, 34
cell (0x1000. 0x1000. 0x4000000) A length. 4% 7 E B & () /& i2¢ 45 5 € X #address-
cells = <1>;fli#size-cells = <0>; XAEF | T 1°C M2k FiEH: RTC, ‘11 address F BN
0x58, W& I°C Hudik.

root 45 ki ()T 45 IR 12 CPU ALK, PRI root 45 ki) address [X 80k ELEEA T
CPU ) memory X3, {Hs2, Zid @ Zetfi/a ) address fH4E 7 24 #e45 A4 RE XS B[ CPU
] memory Wi} . external-bus ] ranges J&VEE L T 41T external-bus My & (1478 FEl 4]
Bt F) CPU ) memory [X 35



ranges =<0 0 0x10100000 0x10000 // Chipselect 1, Ethernet
10 0x10160000 0x10000 // Chipselect 2, i2¢ controller
2 0 0x30000000 0x1000000>; // Chipselect 3, NOR Flash

ranges sE I HEAE T, Fort RN T E 2 — A Tk Sk DA AE F kb A K
NSRS o RIS hk L SC bk 23 0l SR 1 ik 7 [E] ) #address-cells A1 H bk 7 [A]
fI#address-cells K/No X FAFIM 5, bk =% [A] Fi#address-cells 4 2, SCHbHEZS (] 1)
#address-cells {24 1, I 00 0x10100000 0x10000 fFIRT 2 4> cell 4 external-bus Ji5 Fi% 0
FARFZ 0, 25 3 A cell I external-bus J& Jik 0 bEAwFE 0 [ Hhk = 7] Wi 2] CPU K
0x10100000 fi7 &, 2 4 4™ cell FaRMs iR/ 0x10000. ranges A T 2 NI 5 X
ALK

Device Tree L F] LA WTERAS B, X T rhrsmldsm 5, eheatan T8 v.

interrupt-controller — XA &4, TR d 85 N Zm E g R E SR S s

#interrupt-cells — S#address-cells 1 #size-cells FAALL, ‘& 3% B I H2 b A W42 i) 245 1 150 £ 11
interrupts J& M1 cell K/

TE#E/~ Device Tree H, 5 WiAH G @ PE IS B4

interrupt-parent — W £ 45 m 7 1 B R A 2 B T BRI 2 i) 28 1) phandle, 445 SH
8 5€ interrupt-parent B, W MACZR 2 sk &K . ST T ABIM S, root 45 5548 5E T interrupt-
parent = <&intc>; X} W intc: interrupt-controller@10140000, T root 45 i [ 4 s H A 45
5E interrupt-parent, KL EATEREA T intc, HPAZT 0x10140000 [1)H Bz i) 25

interrupts — FHJ 2| 1 T ) Bk 45 mUE L B AR e T WS . AR TS, BRI EE S
HZ A cell, BB AP 1) A W% il 2% 45 i (W #interrupt-cells JEMEYLE o 1T BAREEAS cell X
A&, — RIS SLE kg, 1 H A2 7E Device Tree 1) binding SCEY R, 2
an, 4T ARM GIC Hh W% il #5110 5, #interrupt-cells Jy 3, ‘& 3 4> cell [ EARE X
Documentation/devicetree/bindings/arm/gic.txt %t U1~ 37 B :

01 The 1st cell is the interrupt type; O for SPI interrupts, 1 for PPI
02 interrupts.

03

04 The 2nd cell contains the interrupt number for the interrupt type.
05 SPI interrupts are in the range [0-987]. PPI interrupts are in the
06 range [0-15].

07

08 The 3rd cell is the flags, encoded as follows:
09 bits[3:0] trigger type and level flags.

10 1 = low-to-high edge triggered
11 2 = high-to-low edge triggered
12 4 = active high level-sensitive
13 8 = active low level-sensitive

14 bits[15:8] PPI interrupt cpu mask. Each bit corresponds to each of
15 the 8 possible cpus attached to the GIC. A bit set to '1' indicated
16 the interrupt is wired to that CPU. Only valid for PPI interrupts.

A, E/ERERE, DR EMZZ RS . X T ARM GIC &, 3R
AL T SPLE 168 169 5 2 ASrhilr, 1 5 #2 m H-F A, MHZ IR % 45 55 (9 interrupts
JEYERT E UM interrupts = <0 168 4>, <0 169 4>;

F& 7 F T LA, 78 ARM Linux 7 clock. GPIO. pinmux #8A] PLZE It dts H ) 45 S A S
VAT HIR .

DTC (device tree compiler)

i .dts gm i N .dtb 1 T H . DTC FIYRARESAL T W A% I scripts/dte H 3%, 7 Linux W% f#
A€ 1 Device Tree HITEHL T, P AN AZ I EAL T A dte 2wk, XM
scripts/dtc/Makefile H1 /] “hostprogs-y := dtc”iX — hostprogs 41 target.

7£ Linux W AZ 1 arch/arm/boot/dts/Makefile H, iR T 25 A SoC #hik G, WL dtb
SR R R, 15 VEXPRESS X (). dtb 45
dtb-$(CONFIG_ARCH_VEXPRESS) += vexpress-v2p-ca5s.dtb \

vexpress-v2p-ca9.dtb \

vexpress-v2p-calS-tcl.dtb \

vexpress-v2p-calS_a7.dtb \
xenvm-4.2.dtb



fE Linux &, FATAT LAY ¥ Device Tree A4 24FRATE Linux W% iz 4T make
dtbs i}, ZHATZ AT T ARCH_VEXPRESS, Lif.dtb #2 txd B [ dts g ok .
9 arch/arm/Makefile H1 & — dtbs %i 1% target T H .

Device Tree Blob (.dtb)

dtb J2&.dts # DTC % /5 1) — 3k il 4 =¥ Device Tree &, W] Linux WAZf#EHT. i@
WAERATN B /E NAND. SD 5 5 image I, £ 4.dtb SCHE BB R —AME /N X 35
PIfFI2 , 2 J5 bootloader 7£ 5] F kernel FIit 2, £t BiZ. dtb B A A7,

Binding

X} T Device Tree H (1) 45 U & 1 AR IS G0 o] SR I8 1A PR AR 4895 1), — M e 22 SR
RIEAT IR, SR JE 44— RON txte IXEE ST AT T WAL 1)
Documentation/devicetree/bindings H =%, H X/ NIRZ 7 H .

Bootloader

Uboot mainline M v1.1.3 4632 #F Device Tree, HXF ARM )37 & F1 ARM W% 2
¥ Device Tree [F 72K .

A T A#i g Device Tree, 7 24w B¢ Uboot HIHELE config SCAFH A

#define CONFIG_OF LIBFDT

£ Uboot #1, A LA NAND. SD 5{# TFTP EEE%MF’% dtb BN A, RIX.dtb X
NP AE I 0x71000000, 2 J5 AI7E Uboot 1247 /74> fdt addr dr 41X E.dtb (HihE, 40:

U-Boot> fdt addr 0x71000000

fdt Ay 2 B AR AT DL, 40 fdt resize. fdt print 55 .

XFF ARM ki, 7] LLi#EIT bootz kernel addr initrd address dtb_address 4K i 2l A
#%, BRIl dtb_address {4 bootz Bt bootm [N /G —IXS%L, F—"NSHNNIZBAZ AL,
B ANZHON inited FIHEE, B AAELE inited, WL -AE .

3. Device Tree 5| & ] BSP Il IK 3} 2% 56

H 1 Device Tree &, KEMWRIE BHAHTFE, Bt 24 % 1E arch/arm/plat-xxx
F arch/arm/mach-xxx S it (1 41~ 17 -

1. VEM platform device, #F3E resource, BINAE. IRQ ZEMRHE B .

%1t Device Tree J&, N

90 static struct resource xxx_resources[] = {

91 [0]={

92 .start =

93 .end =...

94 flags = IORESOURCE MEM,

95 i

96 [11={

97 .start =

98 .end =...

99 flags = IORESOURCE _IRQ,

100 }s

101 };

102

103 static struct platform device xxx_device = {
104 .name ="xxx",

105 .id =-1,

106 .dev ={

107 .platform_data = &xxx_data,
108 },

109 .resource = XXX_resources,

110 .num_resources = ARRAY SIZE(xxx_resources),
111 };

Z 1 platform_device A HIAF7E 2, H platform device 23 i kernel H3 @I . 1M
6 resource SEFRRYE T dts H B A 4 KUK reg. interrupts J& M.

(<F



ML, REHELEE “simple bus”# %, 1M7L SoC *%f 3 ) machine f#].init machine
A g, A of platform bus_probe(NULL, xxx_of bus_ids, NULL); Rl n] H 2l @ HF Fr &
1 platform device. 240, {RFATH N XXX SoC, M AI7E arch/arm/mach-xxx/[IHR SCLF
w77 R T dts TR 4 RO R platform_device:

18 static struct of device id xxx_of bus_ids[] _ initdata = {
19 { .compatible = "simple-bus", },
20 {1
214
22
23 void __init xxx_mach_init(void)
24 {
25 of platform bus probe(NULL, xxx_of bus_ids, NULL);
26}
32
33 #ifdef CONFIG_ARCH_XXX
38
39 DT MACHINE START(XXX DT, "Generic XXX (Flattened Device Tree)")
41
45 .init_machine = xxx_mach_init,
46
49 MACHINE END
50 #endif
2. JEM i2c_board_info, fi5E IRQ S5 K(E S .
e
145 static struct i2c_board _info _ initdata afeb9260 i2c¢_devices[] = {
146 {
147 12C_BOARD_INFO("tlv320aic23", 0x1a),
148 s {
149 I12C_BOARD_INFO("fm3130", 0x68),
150 }a {
151 12C_BOARD_INFO("24c64", 0x50),
152 },
153 };
Z ) i2¢_board_info A%, HETAHTFEHI, WA R 7 ZH tlv320aic23. fm3130.
24c64 XKLL 4% 25 IS A AR (1 1°C controller 45 & (1745 /5 B AT, ZRAULT BT i F1)

i2c@]1,0 {
compatible = "acme,al234-i2¢c-bus";

rtc@58 {
compatible = "maxim,ds1338";
reg = <58>;
interrupts =<7 3 >;
: ¥s
Device Tree ] I°C client £33 i I°C host B3 ¥ probe() 5 ¥+ 1
of i2c register devices(&i2c dev->adapter);#% H zl & IF .
3. {FM spi_board info, & IRQ FEMRA(E .-
1
79 static struct spi_board_info afeb9260 spi_devices[] = {
80 {  /* DataFlash chip */

81 .modalias  ="mtd_dataflash",

82 .chip_select =1,

83 .max_speed hz =15 * 1000 * 1000,
84 .bus_num =0,

85 b

86 };

2 25119 spi_board_info f0i%, HAITAEFEEI, 5 1°C 2L, BIFE R 7 4 mtd_dataflash
Z KNG, AF 9 SPL I # i+ 45 s BT, SPI host XZN ) probe BR%iiZ ik
spi_register master()JF /Mt master I, < B3R T &1 slave.

4. ZAEGEASE AR 1Y) machine, DA AH IR callback.



%, ARM Linux X5 AR HLES B 23 2 572 HH MACHINE_START Al
MACHINE_END 0, Bl 2 K {141 % 3X 4~ machine ] — &% callback, 2 41:

373 MACHINE_START(VEXPRESS, "ARM-Versatile Express")
374 .atag_offset = 0x100,

375 .smp = smp_ops(vexpress_smp_ops),
376 .map_io =v2m_map_io,

377 .Anit_early = v2m init early,

378 Anit_irq = v2m _init irq,

379 .timer = &v2m_timer,

380 handle_irq = gic_handle_irq,

381 .init_machine = v2m_init,

382 .restart = vexpress_restart,

383 MACHINE END

X R [A] ) machine 437 A [F i MACHINE ID, Uboot £ 2 5 Linux P %I £
MACHINE ID f7J#{F r1 774745, Linux & 31Hf £ VLA Bootloader £ ff) MACHINE ID Al
MACHINE_START 7 B ) MACHINE ID, %5 #47 #H 5. machine 17— R FIHT 46 1K 06 %5

5| N\ Device Tree 2 Ji, MACHINE START Z % & DT_MACHINE START, i
EH —A.dt_compat i, AT FIHI LA machine 5.dts F root 45 5. ) compatible J& P4 3
KK FR. WH Bootloader 141845 WHZ ) Device Tree H root 45 1. ) compatible J& M Hi B 7E
machine [].dt compat &', HHK M machine Bt 5% B [1] Device Tree UL, M5 &KX —
machine []— R HTEEAY R B AT

489 static const char * const v2m_dt_match[] _ initconst = {

490 "arm,vexpress",

491 "xen,xenvm",

492 NULL,

493 };

495 DT_MACHINE START(VEXPRESS DT, "ARM-Versatile Express")
496 .dt compat =v2m_ dt match,

497 .smp = smp_ops(vexpress_smp_ops),
498 .map_io =v2m_dt map io,

499 .nit_early =v2m dt init early,

500 Anit_irq = v2m_dt init_irq,

501 .timer =&v2m_dt timer,

502 .nit_machine =v2m_dt_init,

503 Jhandle_irq = gic_handle irq,

504 .restart = vexpress_restart,

505 MACHINE END

Linux 1834t X 24~ SoC. £/ HLEE IR 138 | DT machine, EJ—-> DT machine
[].dt_compat &7 2 > HLEE AR .dts SCHF1 root &5 54 compatible JB M F T H . ZJa, WRATHE
BRI aa 40 R A A —FE, B LLZEL int of machine is compatible(const char *compat) API
) o ELAA (1) L B AR 2 AT 4

B2 40 arch/arm/mach-exynos/mach-exynos5-dt.c ] EXYNOS5 DT machine [ 3 %%

"samsung,exynos5250" fl"samsung,exynos5440":
158 static char const *exynos5_dt compat[]  initdata = {

159 "samsung,exynos5250",

160 "samsung,exynos5440",

161 NULL

162 };

163

177 DT_MACHINE_START(EXYNOS5_ DT, "SAMSUNG EXYNOSS5 (Flattened Device Tree)")
178 /* Maintainer: Kukjin Kim <kgene .kim@samsung.com> */
179 Anit_irq = exynos5_init irq,

180 .smp =smp_ops(exynos_smp_ops),

181 .map_io = exynos5_dt map _io,

182 Jhandle_irq = gic_handle irq,

183 .init_machine = exynos5_dt machine init,

184 .nit_late = exynos_init late,

185 .timer = &exynos4_timer,

186 .dt compat = exynos5_dt compat,

187 .restart = exynos5_restart,

188 .reserve = exynos5_reserve,

189 MACHINE _END



‘B [).init_machine Ji% 71 B ZUHET X AN A B machine #EAT 7 AN A 73 SCAbBE

126 static void __init exynos5_dt machine_init(void)

127 {

128

149

150 if (of machine is compatible("samsung,exynos5250"))

151 of platform populate(NULL, of default bus match table,
152 exynos5250 auxdata lookup, NULL);

153 else if (of machine is compatible("samsung,exynos5440"))
154 of platform populate(NULL, of default bus match_table,
155 exynos5440_auxdata lookup, NULL);

156 }

f§ H Device Tree J&, RZNFE 225 dts HAR I 54 45 mOBEAT UL S, AT 51 K SRS 1
probe() BRI EIAT . X T platform_driver 11 5, 7FE AR —A> OF ULACER, 0T SCHY.dts SO
[f)"acme,a1234-i2c-bus" He 4 1°C 2 4 45 10 OF VLHC Al LU :

436 static const struct of device_id a1234 i2c_of match[] = {
437 { .compatible = "acme,al234-i2c-bus ", },

438 {3,

439 };

440 MODULE_DEVICE_TABLE(of, al234_i2c_of match);
441

442 static struct platform_driver i2c_al234 driver = {
443 .driver = {

444 .name = "al234-i2¢c-bus ",

445 .owner = THIS MODULE,

449 .of match_table =al234 i2c_of match,
450 b

451 .probe =i2c_al234 probe,

452 .remove = i2¢_al234 remove,

453 };

454 module_platform_driver(i2c_al234 driver);
XFF 12C F1 SPT N &M 5, FIFE A LLE LT of match table ¥8 JHVCEC K. dts )
AH R 45 Y compatible JE 1, 41 sound/soc/codecs/wm8753.c Hi ]
1533 static const struct of device id wm8753_of match[] = {
1534 { .compatible = "wlf,wm8753", },
1535 {}
1536 };
1537 MODULE_DEVICE_TABLE(of, wm8753_of match);
1587 static struct spi_driver wm8753_spi_driver = {
1588 .driver = {

1589 name = "wm8753",

1590 .owner = THIS MODULE,

1591 .of match table =wm8753 of match,
1592 },

1593 .probe =wm8753 spi_probe,

1594 .remove =wmg8753 spi_remove,

1595 };

1640 static struct i2c_driver wm8753_i2c_driver = {
1641 .driver = {

1642 .name = "wm&753",

1643 .owner = THIS MODULE,

1644 .of match table =wm8753 of match,
1645 },

1646 .probe = wm8753 i2¢c probe,

1647 .remove = wm8753 i2c_remove,

1648 .id_table = wm8753 i2c id,

1649 };

AL RN — S FH BB, 1°C A1 SPI /M IKEN A Device Tree 15 % 45 £4 11
compatible JEVEIE A —F g5 X ICEC77%, #UZHI A ULHAL. compatible J&PEFIZHLTE A
<manufacturer>,<model>, |44 H 9 mt & %38 compatible J&VEHE 5 87 ) manufacturer HI %% .
KTIX—ri, AJEAE drivers/spi/spi.c FIURACHY, BK%EL spi_match device() B Fx | H 2 417,
WA 44 HILAE ¥ % spi_driver [1] id_table BT, 3(# A4 5 spi_driver [f] name =B AH A,
SPI W £ AR ) #f 7] LAULHC



90 static int spi_match_device(struct device *dev, struct device driver *drv)

91 {

92 const struct spi_device *spi = to_spi_device(dev);
93 const struct spi_driver *sdrv =to_spi_driver(drv);
94

95 /* Attempt an OF style match */

96 if (of driver_match_device(dev, drv))

97 return 1;

98

99 /* Then try ACPI */

100 if (acpi_driver match_device(dev, drv))

101 return 1;

102

103 if (sdrv->id_table)

104 return !!spi_match id(sdrv->id_table, spi);

105

106 return strcmp(spi->modalias, drv->name) == 0;

107 }

71 static const struct spi_device id *spi_match_id(const struct spi_device id *id,
72 const struct spi_device *sdev)
73 {

74 while (id->name[0]) {

75 if (!strcmp(sdev->modalias, id->name))

76 return id;

77 id++;

78 }

79 return NULL;

80 }

4. & F OF API

{E Linux [f] BSP FIRFNAHS 1, B2 % 28 £ Linux #'— 4 Device Tree ] API,
X4 APLIEH HOE L of AR, EAIASEBUISAL T A% drivers/of H 3. 1X48H A
API 04
int of device is_compatible(const struct device node *device,const char *compat);
FIWT 1 25 45 S compatible JE M 2B compat 8 FI 7R . H—PNIRBN S
2 AR iR, XA A dts SO B K compatible J& PE# 2 AN BKE) OF LAS
#o KIILIKEN AT LLiE i Bootloader 141625 W% I Device Tree H ) B 1E 45 £/ compatible &
P DA R 7T 5 28— A B, AR AN R i 1 % R T HEAT AN R B9 40 3. 2
drivers/pinctrl/pinctrl-sirf.c Bl 3t %% T "sirf,prima2-pinctrl", %5 T "sirf,prima2-pinctrl", 7EIX
Bl A AH B 73 SCAE B
1682 if (of device is_compatible(np, "sirf,marco-pinctrl"))
1683 is_marco = 1;
struct device_node *of find_compatible node(struct device node *from,
const char *type, const char *compatible);
¥ compatible JE 1, RG4S . ) Device Tree F T A KW & 455, BFE
WA &5 SRR compatible J& M5 AR BN ASEILE, KREZHIEHMN T, from. type
N NULL.
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,
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);



BEHUAL 25 45 11 np W44 propname, ZKAYN 8. 16, 32, 64 fr B AUEAH ¥ )& k.
XF 32 ArabEEAR Sk k., &% /& of property read u32 array(). #17E arch/arm/mm/cache-

12x0.c H1, it a0 R iE AL L2 cache [¥]"arm,data-latency" J& 4 :
534 of property read u32 array(np, "arm,data-latency",
535 data, ARRAY_SIZE(data));

{E arch/arm/boot/dts/vexpress-v2p-ca9.dts #', 54 "arm,data-latency" J& 4 1] L2 cache
S5 RINE
137 L2: cache-controller@1e00a000 {

138 compatible = "arm,pl310-cache";
139 reg = <0x1e00a000 0x1000>;
140 interrupts = <0 43 4>;

141 cache-level = <2>;

142 arm,data-latency = <1 1 1>;

143 arm,tag-latency =<1 1 1>;

144 }

HEELT, BEBHNKETRERN 1, TE2AZN T FERHE, XA LR API
A 3 et T SN T B s B — B JEPE ) APL, ‘EAITA4 int of property_read u8().
of property read ul6()%%, =ZIT include/linux/of.h:

513 static inline int of property read u8(const struct device node *np,

514 const char *propname,

515 u8 *out value)

516 {

517 return of property read u8_array(np, propname, out value, 1);
518 }

519

520 static inline int of property read ul6(const struct device node *np,
521 const char *propname,

522 ul6 *out value)

523

524 return of property read ul6_array(np, propname, out value, 1);
525}

526

527 static inline int of property read u32(const struct device node *np,
528 const char *propname,

529 u32 *out_value)

530 {

531 return of property read u32_array(np, propname, out value, 1);
532}

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);
AT BRI A7 s m e, JR BT A7 s B4R M P 1038 index DA . 0
drivers/clk/clk.c H1[1] of clk get parent name()i%Eid of property read string_index()i [
clkspec &5 £ 1T A "clock-output-names" = #4F 55 £ 28 J& 14

1759 const char *of clk get parent name(struct device node *np, int index)

1760 {

1761 struct of phandle args clkspec;

1762 const char *clk_name;

1763 int rc;

1764

1765 if (index < 0)

1766 return NULL;

1767

1768 rc = of parse phandle with args(np, "clocks", "#clock-cells", index,
1769 &clkspec);

1770 if (rc)

1771 return NULL;

1772

1773 if (of property read_string_index(clkspec.np, "clock-output-names",
1774 clkspec.args count ? clkspec.args[0] : 0,

1775 &clk _name) < 0)

1776 clk_name = clkspec.np->name;



1777

1778 of node_put(clkspec.np);

1779 return clk_name;

1780 }

1781 EXPORT_SYMBOL_ GPL(of clk get parent name);

static inline bool of property read bool(const struct device node *np,

const char *propname);

W A 45 5 np & propname J&PE, W[ true, HNR[H false. —MH TR E
@ M R AFAE o

void __iomem *of iomap(struct device node *node, int index);

IV A% A i E AT W WA X Y ioremap(), index &WAFBIET . #HX&
g5 reg B 2 B, I index An7n B ioremap I EME— B, WA 1 BHEN, index
N 0. KM Device Tree J&, K&K &IRNEL of iomap()BEATWLES, AR E £S5 K
ioremap.

unsigned int irq_of parse _and_ map(struct device node *dev, int index);

i#Ed Device Tree BiH W& KIS, SLbr b M.dts 1] interrupts J& P AR BT L o
W5 . HEAMH T 2%, index fiE h RS 5.
A —% OF API, XHBA——%%, HAKWZ% include/linux/of.h Sk 3CfF.

5. B 45

i

ARM X — B 78 R (R RIS S 80 Linus B, (R4 X TE 2011 4£3] 2012 it
TT KER TAE. ARM Linux JF 5 %¢ Device Tree & JF, Device Tree 5 H C [ AL )i
%, ERESCHE N dts, YW1 JE 153 .dtb, Bootloader 7E 5| 5 Linux P AZ B EHE 26 . dtb Hihik
HHINZ . ZJ5WZ2REIT Device Tree F G FEM A X% £, Kk arch/arm/mach-xxx
1 arch/arm/plat-xxx H1 K& [ T35 platform. I°C. SPI #RZ&1E BACHDHE IR, THiBKEh
DL 89 77 ORI dts HheE SR & 4 AT ULIE .



