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https://www.kernel.org/doc/Documentation/de
vicetree/usage-model.txt

The “Open Firmware Device Tree” , or simply Device Tree (DT), is a data
structure and language for describing hardware. More specifically, it is a
description of hardware that is readable by an operating system

so that the operating system doesn’t need to hard code details of the
machine.
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S everywhere

arm, microblaze, mips, powerpc, sparc, x86
Openrisc, c6x

X86: arch/x86/platform/ce4100 (intelix s b FE 45)
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static struct resource dm9000_resourcel[]

{
start = 0x20100000,
.end = 0x20100000 + 1,
flags = IORESOURCE_MEM
Start = IRQ_PF15,
.end =IRQ_PF15,
flags = IORESOURCE_IRQ | IORESOURCE_IRQ_HIGHEDGE
1
5
static struct platform_device dm9000_devicel = {
.name = "dm9000",
id =0,
.num_resources = ARRAY_SIZE(dm9000_resourcel),
.resource = dm9000 resourcel,

s

static struct platform_device *ipOx_devices[] __initdata = {
&dm9000_devicel,
&dm9000_device2,

s

static int __init ipOx_init(void)
{

}

platform_add_devices(ipOx_devices, ARRAY_SIZE(ipOx_devices));
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FEALEE AR FR AT I SRALE ) 2= 3540 M dts T 5 2E Biplatform_device:
of_platform_populate(NULL, of _default_bus_match_ table,
NULL, NULL);

eth: eth@4,c00000 {
compatible = "davicom,dm9000";
reg = <
4 0x00c00000 0x2
4 0x00c00002 0x2
>,
interrupt-parent = <&gpio2>;
interrupts = <14 IRQ_TYPE_LEVEL_LOW>:
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static int dm9oo0_ probe(struct platform_ device *pdev)

{
db->addr_res = platform_ get_resource(pdev, IORESOURCE_MEM, 0);
db->data_res = platform_get_resource(pdev, IORESOURCE_MEM, 1);
db->irq_res = platform_get_resource(pdev, IORESOURCE_IRQ, 0);
¥
static struct platform_ driver dm9ooo_driver = {
driver = {
.name = "dmoooo",
pm = &dm9ooo_drv_pm_ops,

.of _match_table = of _match_ptr(dm9ooo_of_ matches),

¥
.probe =dm9o000_probe,
.-remove = dmo9ooo_drv_remove,

b
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Gaah. Guys, this whole ARM thing is a
f*cking pain in the ass.

Linus, 2011,
http://lkml.org/lkml/2011/3/17/492

= 2011-07-25 arm/dt: Add ditb make rule Rob Herring2-0/+13
= 2011-07-25 arm/dt: Add skeleton dtsi file Grant Likely1-0/+13
= 2011-07-25 arm/di: Add dt machine definition Grant Likely1-0/+7

= 2011-05-23 arm/dt: probe for platforms via the device tree Grant
Likely6-4/+135

= 2011-05-23 arm/dt: consolidate atags setup into setup_machine_atags
Grant Likely2-29/+47

= 2011-05-11 arm/dt: Allow CONFIG OF on ARM Grant Likely7-1/+92

= 2011-05-11 arm/dt: Make  vel atags also accept a ditb image Grant
Likely2-10/+22



http://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/commit/?id=5fd1a2ed0ec6fb5449c71a988cc15edb8671b3d0
http://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/commit/?id=2b4180af3faaf6088162d8a6b8d3f571bd7c2004
http://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/commit/?id=85cad1b0b6409c62bce4828da2fd8a535e2148b0
http://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/commit/?id=93c02ab40ae6e06cb24d14845d9f008fdd24f43d
http://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/commit/?id=6291319d4864848efc7b5d81389e2404fb478cb9
http://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/commit/?id=9eb8f6743b076b67f00776cda4330c802e157b41
http://git.kernel.org/cgit/linux/kernel/git/torvalds/linux.git/commit/?id=4c2896e88d976d0e5b2213c64cde885f5677fa2b
http://lkml.org/lkml/2011/3/17/492
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C | @ Z=£ | https://github.com/hno/Allwinner-Info/blob/master/A20/A20-OLinuXIno-script.fex

standby_mode = 1

[dram_para]
dram_baseaddr = ©x40000000
dram_clk = 384

dram_type = 3
dram_rank_num = 1
dram_chip_density = 4096
dram_io_width = 16
dram_bus_width = 32
dram_cas = 9

dram_zq = @x7f
dram_odt_en = ©

1024
0x42d899b7

dram_size

dram_tpr@
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d Ff‘ee BSD https://wiki.freebsd.org/FlattenedDeviceTree

# Starting agplication at Ox40101

veworks 7 5w S4Bt

Core Kermel version: 1.0
Build date: May 30 2014 10

05

Copyright wind River Systess, Inc
e 1984-2014

Board: wind River Dev xit W8
CPuU Count: 8
05 Memory Size: 18998
EDER Policy Mode: Deployed

Adding 5

l\::::k..}‘ X 1o L (RENO CPU » DaS U-Boot -

290 sywbols for standalone

40104cdbc0 401020c8 3¢ 0 4
0102207 3¢ 401( 8¢ 0
: ERek the Universal Boot Loader

tshello 40105c1d30 401021508 0 3]
fpcom_tick> 4010574990 4010208 3¢ 0
tvxdbgrask 057dc20 401020¢8 X« 0
et 0443078 401020 204 0
ipcom_sys 1> 401020a384 0

tNetCont
=1 1BusMoni

401020c8 3¢ 0
4010215640 0

04d5e08

1pcom_egd 401058 3c20 0

tidleTasko 1 0

tidleTaskl 0 1
tidletask? 0 2
tidleTask [ 1
tidlatask4 0 4
tidlarasks 0 5
tidleTaske 0 9
tidleTask” 224800 0 7

[vxworks J#



dtsi flldts

/\

include include.

nclude
T include
soc-abc soc-abcl- soc-abc2-
< boardﬁﬁjts/> < boardb.dts > / < boardd.dts >

include

soc-abc2-
boardc.dts

@

RETUARE R R
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(compiler) (binary blob)
—s dtcC » |.dtb

“(source)
.dts

’ dtb vmlinux
loader: J
dthbh' — dthb

= FDT
memory : (flattened
device
tree)

expanded
DT
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compatible = "samsung,s3c2440-1
reg = <0x7f004000 0X1000>;
interrupt-parent = <
interrupts = <18>;

clock-names = "i2¢";
clocks = <&clocks PC
status = "disabled";
#address-cells =

g762@3e

compatible = "gmt,g762
reg = <0x3e>; H @H
clocks = <&g762_clk>;
53
3 vicl: interrupt-controller@64000 {

interrupt-controller;
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FEHRIR FIDTHRAr R4 E Fimachine;

platform identification root i K flcompatible#E, Lftmachine_desc
Fjdt_compat
Ee .

compatible = "ti,omap3-beagleboard",
" »

"ti,omap3450", "ti,omap3";

BT ACE chosen ™7 s (] J& 14
runtime configuration chosen {

bootargs = "console=ttyS0,115200
loglevel=8";
initrd-start = <0xc8000000>;
initrd-end = <0xc8200000>;
I
WEERES serial @70006300 {
device population compatible = "nvidia,tegra2o-uart";
reg = <0x70006300 0x100>;
interrupts = <122>;

}s



ach-meson/meson.c

ach-mvebu/board-v7.
ach-mvebu/board-v7.
ach-mvebu/dove.c
ach-mvebu/kirkwood.c
ach-mxs/mach-mxs.c
ach-nomadik/cpu-8815.c
ach-nspire/nspire.c

ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.
ach-omap2/board-generic.

ach-orion5x/board-dt.c
ach-picoxcell/common.c
ach-prima2/common.c
ach-prima2/common.c
ach-prima2/common.c
ach-pxa/pxa-dt.c
ach-pxa/pxa-dt.c
ach-qcom/board.c

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

T &40 - DT MACHINE

_START(MESON, "Amlogic Meson platform")
_START(PXA168 DT, "Marvell PXA168 (Device Tree Support)")
_START(PXA910 DT, "Marvell PXA910 (Device Tree Support)")
_START(MMP2_DT, "Marvell MMP2 (Device Tree Support)")
_START(ARMADA 370 XP DT, "Marvell Armada 370/XP (Device Tree)")
_START(ARMADA 375 DT, "Marvell Armada 375 (Device Tree)")
_START(ARMADA 38X DT, "Marvell Armada 380/385 (Device Tree)")
_START(DOVE DT, "Marvell Dove")
_ START (KIRKWOOD DT, "Marvell Kirkwood (Flattened Device Tree)")
_START(MXS, "Freescale MXS (Device Tree)")
_START(NOMADIK DT, "Nomadik STn8815")
_START(NSPIRE, "TI-NSPIRE")

_ START(OMAP242X DT, "Generic OMAP2420 (Flattened Device Tree)")
_START(OMAP243X DT, "Generic OMAP2430 (Flattened Device Tree)")

_ START(OMAP3 N960 DT, "Nokia RX-51 board")
_START(OMAP3 DT, "Generic OMAP3 (Flattened Device Tree)")

_START(OMAP36XX DT, "Generic OMAP36xx (Flattened Device Tree)")
_START(OMAP3 _GP DT, "Generic OMAP3-GP (Flattened Device Tree)")

"Generic AM3517 (Flattened Device Tree)")
_START(TI81XX DT, "Generic ti814x (Flattened Device Tree)")
_START(TI816X DT, "Generic ti816x (Flattened Device Tree)")
_START(AM33XX DT, "Generic AM33XX (Flattened Device Tree)")
_START(OMAP4 DT, "Generic OMAP4 (Flattened Device Tree)")
_START(OMAP5 DT, "Generic OMAP5 (Flattened Device Tree)"
_START(AM43 DT, "Generic AM43 (Flattened Device Tree)")
_START(DRA74X DT, "Generic DRA74X (Flattened Device Tree)")
_START(DRA72X DT, "Generic DRA72X (Flattened Device Tree)")

_ START(ORION5X DT, "Marvell Orion5x (Flattened Device Tree)")
_START(PICOXCELL, "Picochip picoXcell")
_START(ATLAS6 DT, "Generic ATLAS6 (Flattened Device Tree)")
_START(PRIMA2 DT, "Generic PRIMA2 (Flattened Device Tree)")
_START(ATLAS7 DT, "Generic ATLAS7 (Flattened Device Tree)")

_START(PXA DT, "Marvell PXA3xx (Device Tree Support)")

_START(PXA27X DT, "Marvell PXA2xx (Device Tree Support)")

_START(QCOM DT, "Qualcomm (Flattened Device Tree)")

_START(AM3517 DT,




¥ & il - mach-omap2/board-generic.c

#ifdef CONFIG_SOC_OMAP2420

static const char *const omap242x boards compat[] initconst
"ti,omap2420",
NULL,

}i

Bll MACHINE START(OMAP242X [if], "Generic OMAP2420 (Flattened Device
.reserve = omap_reserve,
.map io omap242x map 1io,
.init early omap2420 init early,
.init _machine omap_generic_init,
.init time omap2 sync32k timer init,
.dt compat omap242x boards compat,
.restart omap2xxx restart,
MACHINE END
#endif

#ifdef CONFIG_SOC_OMAP2430

static const char *const omap243x boards compat[] initconst =
"ti,omap2430",
NULL,

}i

Bll MACHINE START (OMAP243X [}, "Generic OMAP2430 (Flattened Device

.reserve
.map io
.init early
.init machine
.init _time
.dt _compat
.restart

MACHINE END

#endif

omap_reserve,
omap243x map 1io,
omap2430 init early,

omap generic init,

omap2 sync32k timer_init,
omap243x boards compat,
omap2xxx restart,
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LA common machine
omap2420-n800.dts
rjdts-vl/;

#include "omap2420-n8x0-common.dtsi"”

/A
model = "Nokia N800";

compatible = "nokia,n800", "nokia,n8x0", "ti,omap2420", "ti,omap2";

};

MR 2 3l

(board_caps & NOKIA N800)
(board_caps & NOKIA N310)
(board_caps & NOKIA N810_ WIMAX)

static void board check revision(woid)

{

#define board_ is_ [isisle] ( )
#define board_is n810/()
#define board_is n810_ wimax()

if (of have populated dt ()W {
if (of machine is compatible("nokia,BEEE"))
board caps = NOKIA N800O;
else if (of machine is compatible("nokia,n810"))
board caps = NOKIA N810O;
else if (of machine is compatible("nokia,n8l0-wimax") )

board caps = NOKIA N810 WIMAX;
¥

if (!board caps)
pr_err{”"Unknown board -
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H P % Ebootargs

int fdt_ chosen(void *fdt)
{
int nodeoffset;
int err;
char *str; /¥ used to set string properties */

err = fdt_check header(fdt);

/¥ find or create "/chosen" node. */
nodeoffset = fdt_find_or_add_subnode(fdt, 0, "chosen");

str = getenv("bootargs");
if (str) {
err = fdt_setprop(fdt, nodeoffset, "bootargs", str,
strlen(str) + 1);
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#define CONFIG_OF_LIBFDT /* Device Tree support */
Usage:

fdt addr <addr=> [<length>] - Set the 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

fdt print <path> [<prop=>] - Recursive print starting at <path=>
fdt list <path> [<prop=>] - Print one level starting at <path>

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
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X% R - B Jfplatform_device
customize_machine()&# init_machine(Q)& i Hof_platform_populate()
HREEA “simple-bus” 5 S4B B Hplatform_device

struct platform_device *of_device_alloc(struct device_node *np,
const char *bus_id,
struct device *parent)

struct platform_device *dev;
int rc, i, num_reg = 0, num_irq;
struct resource *res, temp_res;

dev = platform_device_alloc("", -1);

if (!dev)
return NULL;

/* count the io and irq resources */ &%wmaﬂﬁj& ﬁ #
while (of_address_to_resource(np, num_reg, &temp_res) == 0)
num_reg++; g

num_irq = of_irq_count(np);

/* Populate the resource table */
if (num_irq || num_reg) {
res = kzalloc(sizeof(*res) * (num_irq + num_reg), GFP_KERNEL);

dev->num_resources = num_ reg + num_irg;
dev->resource = res;
for (i = 0; i < num_reg; i++, res++) {
rc = of_address_to_resource(np, i, res);
WARN_ ON(rc);
b

if (of_irq_to_resource_table(np, res, num_irq) != num_irq)
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i2zc_register_adapterQBE#H & FHof _i2c_register_devices()

H A B Fiz2c device

static struct i2c_ client *of_i2c_register_device(struct i2c_adapter *adap,
struct device_node *node)

{

1f (of _modalias_node(node, info.type, sizeof(info.type)) < 0) {
h

addr = of_get_property(node, "reg", &len);

i.r.lfo.addr = be32_to_cpup(addr);

;(;,sult =i2c_new_device(adap, &info);

return result;
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spi_register_master() B8 #{ < 1A F of _register_spi_devices()
NFH REBAE spi device

static void of _register_spi_ devices(struct spi_master *master)

{
for_each_available_child_of node(master->dev.of node, nc) {
spi = of_register_spi_ device(master, nc);
if (IS_ERR(spi))
dev_warn(&master->dev, "Failed to create SPI device for %s\n",
nc->full_name);
b
by

static struct spi_device *
of _register_spi_device(struct spi_master *master, struct device_node *nc)

{

rc = of_property_read_u32(nc, "reg", &value);
if (re) {
dev_err(&master->dev, "%s has no valid 'reg' property (%d)\n",
nc->full_name, rc);
goto err_out;
¥
spi->chip_ select = value;
rc = spi_add_ device(spi);
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ranges{U#E T localihl Fiparentiiht i) 7% ¥
ranges N R 1: 1B 5 ;
FTrangeft R A £ memory map X i,

reg 3% FCPU ranges (localhiit, parentdihik, size)

reg #FFlocal
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ranges(cont.)

. QNP 0x19020000

ranges = <O0xXx00000000 0x19020000 0X00003000>;
#address-cells = <1>;
#size-cells = <1>;

SCu@0000 {
compatible = "arm,cortex-ag-scu"
reg = <0X0000 0X100>;

15

timer@0200 {
compatible = *arm,cortex-ag-global-timer";
reg = <0X0200 0xX100>;
interrupts = <GIC_PPI 11 IRQ_TYPE_LEVEL_ HIGH>;

tinterea ox19020200
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of_platform
_bopulate()

7ég FFCPU ranges (local®ihiib, paxentrfihit, size)

reg #H T local

simple—bus

- of _i2c_regist

er_devices ()

:

of _register_s

pi_devices()

simpl'e—bus
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eth: eth@4,c00000 {
compatible = "davicom,dm9000";

{ .compatible = "davicom,dm9o00", },
{ /* sentinel */ }

I3
MODULE_DEVICE_TABLE(of, dm9ooo_of matches);
#endif

static struct platform_ driver dm9ooo_driver = {

.driver = {
.name = "dmgooo",
.pm = &dm9ooo_drv_pm_ops,

.of_match_table = of_match_ptr(dm9ooo_of_matches),

b
.probe =dm9o00_probe,
-remove = dm9ooo0_drv_remove,

}s
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static int platform_ match(struct device *dev, struct device_driver *drv)
{

struct platform_ device *pdev = to_platform_ device(dev);

struct platform_ driver *pdrv = to_platform_ driver(drv);

/¥ When driver_override is set, only bind to the matching driver */
if (pdev->driver_override)
return !stremp(pdev->driver_override, drv->name);

/¥ Attempt an OF style match first */
if (of _driver _match_device(dev, drv))
return 1;

/* Then try ACPI style match */
if (acpi_driver_match_device(dev, drv))
return 1;

/* Then try to match against the id table */
if (pdrv->id_table)
return platform_match_id(pdrv->id_table, pdev) != NULL;

/* fall-back to driver name match */
return (strcemp(pdev->name, drv->name) == 0);
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drivers/dma/sun6i-dma.c dma: dma-controller@01c02000 {
static struct sun6i_dma_ config sun8i_a23_dma_cfg ={ compatible = "allwinner,sun8i-a23-dma";

.nr_max_channels = 8,
Jrmax_requests = 24,
.nr_max_vchans =37,

b

static struct of device_id sun6i_dma_match[] = {
{ .compatible = llwinner,sun6i-a3i-dma", .d
{ .compatible = "allWigner,sun8i-a23-dma";*
{ /¥ sentinel */ }

= &sunb6i_a31_dma_cfg },
ata = &sun8i_a23_dma_ cfg },

¥

static int sun6i_dma_ probe(struct platfor

{

device = of_match_device(sun6i_dma_match, &pdev->tey);
if ('device)

return -ENODEYV;
sdc->cfg = device->data;

sun6i-a31.dtsi
dma: dma-controller@01c02000
compatible = "allwinner,sun6i-ag1-dma";
reg = <0xX01c02000 0X1000>;

1




soc@o {
#address-cells = <1>;
#size-cells = <1>;
ompatible |- "intel,ce4100-cp";
anges;

ioapici: interrupt-controller@fecoo0000 {
#interrupt-cells = <2>;
compatible = "intel,ce4100-ioapic";
interrupf-controller;
reg = <0xfec00000 0x1000>;

}s

cpus {

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

compdtible = "intel,ce4100";
reg = <0>;
lapic = <&lapico>;

¥

i2c-controller@b,2 {
#address-cells = <2>;
#size-cells = <1>;

12¢@0 {

reg = <0 0 0X100>;
¥




| X
#address-cells = <1>;

v B. C. DfVinterrupt-parent;2A; #size-cells = <1>;
i _ =
v E. FHJinterrupt-parent/ZB compatible = "t drazce”

N interrupt-parent = <&gic>;
E: EHA

F: A5

B: GPIO/ Bt
ooty e

tps659038: tps659
compatible = "ti,tps6590
reg = <0x58>;
interrupt-parent = <&gpio1>;
interrupts = <0 IRQ_TYPE_LEVEL_LOW>;

AzﬂFﬁfl

controller
.

h




GPIO,DMA, CLK, pinctrli it 77 3\

s
oo
«
of _get_named_gpio(np, "cd-gpios", 0);

of _get_named_gpio(np, "wp-gpios", 0);

| \ alts

wp-gpios = <&gpioo 1
I0_ACTIVE_HIGH>;

#gpio-cells = <2>;
ios = <32>;

b
gpio1: gpio@e0050080 {

gpio-controller;
#gpio-cells = <2>;
L ) ngpios = <32>;
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v ¥E—H3%: arch/arm/mach-demosoc

v' Jnarch/arm/mach-demosoc/Kconfig. Makefile
config ARCH_DEMOSOC
bool "Linuxer demo soc(made by baohua)"
help
Support for Linuxer demo soc(made by baohua)

v' Jnarch/arm/mach-demosoc/common.c
static void ___init demosoc_init_late(void)

{

¥

#ifdef CONFIG_ARCH_DEMOSOC

static const char *const demosoc_dt_match[] __ initconst = {
"linuxer,demosoc",
NULL

-~

}s

DT MACHINE_ START(DEMOSOC_DT, "Linuxer DEMOSOC (Flattened Device Tree)")
/* Maintainer: Barry Song <baohua@kernel.org> */
Anit_late = demosoc_init_late,
.dt_compat = demosoc_dt_ match,

MACHINE_END

#endif



il — 1 # M1 SoC fDTS(cont.)

v’ Jindtsifildts
linuxer-demosoc.dtsi
linuxer-demosoc-evb.dts

-~

v Hdtsgm i
(T
arch/arm/boot/dts/Makefile

dtb-$(CONFIG_MACH_DEMOSOOC) +=\
linuxer-demosoc-evb.dtb

v i Edtb

fdtdump linuxer-demosoc-evb.dtb
H

dtc —-I dtb —O dts ....



S
{5 Hith %5 uH

(Linuxt2k. ¥4, IKEEH) EFPPT =
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http://www.devicetree.org/Device Tree Usage

http://events.linuxfoundation.org/sites/events/files/slides/petazzoni-device-tree-
dummies.pdf

(Linux/ 2k, 1575 IXBhBiA) Fi%:
http://edu.csdn.net/course/detail /5329



https://mp.weixin.qq.com/s?__biz=MzAwMDUwNDgxOA==&mid=2652661781&idx=1&sn=b8abac35061eedec80fbf529d5aa9517&chksm=810f2e88b678a79eaac389a5a57fd793e36ed213e070cf07c9a5f0575604f7962290341f19c1#rd
https://mp.weixin.qq.com/s?__biz=MzAwMDUwNDgxOA==&mid=2652661748&idx=1&sn=254816ad66a30d6599d4695b87e9ec93&chksm=810f2169b678a87f84b732f70ee20a81caf773f7b0aa8bb85f8a1abb8dc8d13bc0cecc3411e7#rd
http://www.devicetree.org/Device_Tree_Usage
http://events.linuxfoundation.org/sites/events/files/slides/petazzoni-device-tree-dummies.pdf
http://edu.csdn.net/course/detail/5329
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