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Development of MPC8247 embedded Linux system based on device tree

ZHANG Maotian' , ZHANG Lei', GUO Xiao', SUN Jun®

(1. College of Communications Engineering, PLA University of Science and Technology, Nanjing Jiangsu 210007, China;
2. Unit No. 94654 of PLA, Nanjing Jiangsu 210000, China)

Abstract: Concerning the MPC8247 target system based on PowerPC, the device tree was discussed and an embedded
Linux system was developed, including the transplant and deployment of U-Boot, Linux kernel, Device Tree Blob ( DTB) and
Ramdisk file system. The actual operation of the system shows that the device tree file is correct, and the system design is

rational and efficient.
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PowerPC include /asm—ppc /ppeboot. h
bd_info o
bd_info
32 afch/ppc ) 64 afch/ppc64  BowerPC
arch/powerpc
PowerPC Linux Open
Firmware ‘.
2.1
P CPU. .
“/77 R
IEEE standard 1275 ° .
Ldtb )

[fevice Tree

Source DTS .dts )

DTC ) o
MPC8247
arch/powerpc MPC8247 DTS
mgcoge. dts MPC8247
4
model = "MGCOGE";

compatible = "keymile , km82xx";
#address—cells = <1 >
#size—cells = <1 >;
cpus {
#address—cells = <1 >;
#size—cells = <0 >;
PowerPC,8247@ 0 {
device_type = "cpu";
reg= <0>;

};
localbus@ 0010100 {
compatible = "fsl, mpc8247ocalbus"
"simple-bus";
#address—cells = <2 >
#size—cells = <1 >
reg = <0xf0010100 0x40 > ;
ranges = <0x0 0x0 0xff000000 0x01000000 > ;
/* 16MB * /
flash@0,0 {
compatible = "cfiflash";
reg = <0x0 0x0 0x1000000 > ;
#address—cells = <1 >;
#size—cells = <1 >;
bank-width = <2 >
device-width = <1 >
partition@ 0x0 {
label = "free space";

reg = <0x00000000 0x00£00000 > ;

[fevice Tree Compiler

, "fsl, pq2-ocalbus",

partluon@ 0x00f00000 {
label = "u-boot";
reg = <0x00f00000 0x00080000 > ;

read-only;

memory {
device_type = "memory";
reg=<00>;
b
soc@ 0000000 {
#address—cells = <1 >
#size—cells = <1 >
compatible = "fsl, mpc82474mmr" | "fsl, pg2-soc",
"simple-bus";
ranges = <0x00000000 0xf0000000 0x00053000 > ;
device_type = "soc";
cpm@ 119¢0 {
#address—cells = <1 >
#size—cells = <1 >;
#interrupt—cells = <2 >
compatible = "fsl, mpc8247-¢pm" ,
"fsl,cpm2", "simple-bus";
reg = <0x119¢0 0x30 >
ranges;
smcl: serial@ 11a80 {
device_type = "serial";
compatible = "fsl, mpc8248smc-uart"
"fsl, cpm2-smc-uart";
reg = <0x11a80 0x20 0x87fc 2 >
interrupts = <4 8 >;
interrupt-parent = < &PIC > ;
}s
<... e >
chosen {

linux, stdout—-path =" /soc/cpm/serial@ 11a80"; } ;

‘(/ ”
compatible address—cells
size-cells ( ) cell
3e ) reg
ranges
.CPU . .
. /chosen o
MPC8247 flash. smel  /
chosen flash
2.2
3 3
4
3
o 32

OF_DT_BEGIN_NODE
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OF_DT_PROP OF_DT_END_NODE
o OF_DT_END
0xd00dfeed | %1% .- OF_DT_BEGIN_NODE  |Z5#43
totosize | . 000 AR
off_struct | OF_DT_PROP
off_strs | ZFFFEIRE 0x00000005 pixiil
off_rsvmap Vqﬁ{;ﬁ%i&{ﬁﬁ 0x00000008
version ‘m’, 'y, ‘b, ‘o,
last_comp_ver )
boot_cpu_id_| : 3k OF_DT_END_NODE
size_strs : OF_DT_END
3
2.3  Linux
> arch/powerpc
PowerPC o
3 o machdep
_calls probe_machine () machine _
desc .probe () o
.probe ()

of _platform

o of _platform

o arch/powerpc/platforms

of_platform_bus_probe ()

struct_of _

device struct_of _platform_ driver
of_platform
3 Linux
o PowerPC Linux
1) ;
2 ) Linux
U-Boot - Linux N
3 ) o
3.1
X86 Linux Fedora 16
PowerPC Linux o
4 o
FAL Ebrti
3 Eos il
e Tl N
= TFTP = e Ul
o BEL ] NES B o Linux 4%
TR ’-»{BDI2000 |<+{iTAG] *DTB
o RIHRSE
X86 Linux PowerPC Linux
4
DENX ELDK Kmbedded Linux

R T FOTVON

MPC8247 o
1 ) eldk5.2
$/install. sh /1 Jopt powerpc
environment-setup-powerpc-inux

2)

$export ARCH = powerpc
$export CROSS_COMPILE = powerpcdinux—
3 ) hello. ¢
hello hello. c.
3.2 Bootloader

$powerpcinux—gee -o

Bootloader ( )
o Linux Bootloader
e U[niversal Bootloader U-
Boot ) U-Boot
U-Boot MPC8247
U-Boot o
1) Makefile

ICE8247 _config: uconfig

@ $MKCONFIG) $@: _config=) powerpc mpc8260 mpc8247

2 ) u-boot2012. 04 board
mpc8247 mpc8247. ¢ flash. ¢
Makefile config. mk u-boot. Ids ;
3 ) include / configs /
mpc8247. h localbus Flash MAC PHY
4 ) U-Boot u-boot. bin

#make ARCH = powerpc

CROSS_COMPILE = powerpcdinux—MPC8247 _config
#make ARCH = powerpc

CROSS_COMPILE = powerpcinux—

5 ) u-boot. bin /tftpboot BDI2000
u-boot. bin :

6 ) U-Boot o
3.3 Linux

Linux 3.4.4 www. kernel.

org o Linux-3.4.4 PowerPC
DTS o

1)

ARCH = powerpc

CROSS_COMPILE = powerpcdinux—

2 ) MPC8247  Linux-3.4.4
mgcoge arch/powerpe/
configs /mgcoge_defconfig :

CONFIG_RD_GZIP = y Il eip

CONFIG_BLK_DEV_INITRD =y /1 initrd

3)
#make ARCH = powerpc
CROSS_COMPILE = powerpcdinux—mpc8247_defconfig
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x x

CROSS_COMPILE = powerpc-inux—ulmage

PowerPC “MPC8247
3.4 DTS Linux .
DTC DTS DTS
DTB . PowerPC Linux
#dtc -O dtb -0 mpc8247. dib b 0 mpc8247. dts .
2.6.25 dic PowerPC MPC8247
Linux-3.4.4 make DTS Linux
#make ARCH = powerpc CROSS_COMPILE =
powerpcdinux—mpc8247. dib ’ MPC8247 4
ulmage  mpc8247. dib
DTB . )
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