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Design and implementation of embedded power exchanging system based on MPC8247
YAO Qi-gui', YU Hai'*
(1. Research Institute of Information Technology & Communication, EPRI, Nanjing 210003, China;

2. School of Electrical engineering, Southeast University. Nanjing 210003, China)

Abstract: The hardware platform of embedded power exchanging system based on MPC8247 is introduced. The method to devel-
op the MPC8247 processor in embedded power exchanging system is elaborated emphatically, mainly including the establishment of the
development environment, modification of the system boot module U-BOOT, shearing and transplantation of Linux kernel, transplan-
tation of the exchanging software SDK and compiling of the application software Zebos. The field application of the power exchanging
equipment (DPN8000), proved that the system has the advantages of small volume, low-power consumption and high bandwidth,
etc. The design contributes to the development of the power communication networks and systems.
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(1) SDRAM.: 64 256 MB , 4 64 MB
MT48LC32M16A2TG , Local Bus
D[0:63] A[16:28].
(2) FLASH: 32 MB . 2 16 MB
S29GL128N , FLASH WORD
, Local Bus D[0:31] A[4:29],
(3) PCI : 32 66 MHz PCI
, PCI-PCle PI7C9X10 PCle
R XMC
BCM56338, Fabric .
2
2.1
Linux ,
, console
PC o
Linux 2 R
LA 1
EbLR%
AN
HbrFR%%
LU
2 linux
2.1.1
CPU )
o GNU GCC . GNU
GCC  PowerPC ;
FSF FTP L
; ; (binutils) ;
(bootstrap gce) ; C  (glibe);
(full geo),
“which ppc 8xxgcc”
2.1.2 DHCP
DHCP s
BOOTP 1P o
MAC ,
DHCPD . /ete/dhcpd. conf
’ dthd

# /etc/init. d/dhcpd restart
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dhcpd .

2.1.3 TFTP
TFTP( )

# vim /etc/xinetd. conf

# tftp dgram udp wait root /usr/sbin/tcdp in. tftpd

tftpboot
# mkdir tftpboot
TEFTPD ( # setup »  “System
services” o) . # service xinetd restart
2.1.4 NFES
NES

(Root Filesystem),

, /etc/exports:
= vi exports
b
/home/com target master * (rw,no root squash)

“/home/com target master”
q“ * ” .
TETP , NFES ,

Z service nfs restart

2.2 FLASH
, FLLASH
o FLASH

1 FLASH

0xFE000000~0xFE100000 Linux kernel 1 MB( )

0xFE100000~0xFE900000 ramdisk=8 MB( )
0xFE900000~0xFFF00000 user JFFS2=22 MB( APP)

0xFFF00000~ OxFFFFFFFF U-Boot=1 MB(U-Boot )

» DPN8000



11 ZebOS

% kernel

U-Boot

w
—

3.1 Linux uboot
U-Boot DENX GPL (Gen-
eral Public License) )
. ARM .PowerPC . MIPS . X86
o U-Boot
, , U-Boot
9 (57 o
U-Boot , MYM
(uboot)\cpu\mpc8260. ¢ ,
o mpc8247

—— mpc8260ads, $ (u-boot) \include\ config
-mpc8260ads. h,

SDRAM,FLASH

(1) SDRAM

# define CFG OR1
# define CFG PSDMR

SDRAM ,
CS1 o
(2) FLASH

0xF0002900
0xc4322423

MPC8247

# define CFG FLASH BASE 0xfe000000
# define CFG BRO PRELIM

CFG FLASH BASE | 0x00001801

# define CFG OR0O PRELIM

CFG FLASH BASE | 0x000008C2

FLASH ,
CSO o
(3) FPGA

£ define CFG FPGA BASE 0xF4500000

# define CFG BR3 PRELIM  CFG FPGA BASE
| 0x00001801

# define CFG OR3 PRELIM 0xFFFF8010

MPC8247

FPGA ,  MPC8247
CSo o

, make
[8-9]

u-boot. bin .

3.2 Linux
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: # make menuconfig . config .
# make ulmage, ulmage,
tftp o

titp s

3.3
Busybox s

o

busybox-1. 1. 3. tar. gz

# tar xvzf busybox-1. 1. 3. tar. gz

# cd busybox-1.1. 3

# make defconfig

# make menuconfig

Busybox ,
Busybox, R
[10]

, busybox ,
busybox o
3.4 SDK
sdk-xgs-robo-5. 6. 2. tar. gz

/home/com work/

# cd /home/com work
# tar —zxvl sdk-xgs-robo-5. 6. 2. tar. gz

3.4.1

# export SDK= /home/com work/sdk-xgs-robo-5. 6. 2

make
Make. local

SDK .
, Makefile. linux-bmw
b 2 b

3.4.2 SDK
SDK,
sdk-xgs-robo-5. 6. 2/systems/linux/kernel/bmw

:/home/com work/

, # make clean;make

2 o

o

#insmod linux-kernel-bde. o -{
#insmod linux-uk-proxy. o -f
# insmod linux-bem-diag-full. o —f
#. /bem. user. proxy
3.5 ZebOS
ZebOS771. tar. gz

/home/com work/



# cd /home/com work
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# tar —zxvf ZebOS771. tar. gz 4
2 sdk MP(C8247 ;
Linux-kernel-bde. o Broadcom DPNS000 .
Linux-uk-proxy. o Kernel/usr
linux-bem-diag-full. o Broadcom shell. °
b . User space console interface
. USEr. proxy to the kernel diag shell s
3.5.1 ’ ’
zebos °
# cd /home/com work/ZebOS771
set export. sh
(1] , , , mpc8248 Linux
“OMPIL _
# export L-() PILER ‘DIR /home/mvl pro/pro3 . 12008.28(1) :51-54.
mpc82xx/montavista/pro/devkit/ppc/82xx/bin  # . . )
% export COMPILER PREFIX=ppc 82xx £ [2] : RowePC MPC8541E Linux
# export KERNEL SOURCE =/home /linux-2. 4. 20 [Jl. »2007(7) :12-15.
mvl31 [3] s s ; PowerPC 8247 Linux
# export LINUX INCLUDE = MYMKERNEL [1]. ,2009,18(12) :224-227.
SOURCE/include [4] ) ) MPC8548
# export USE LINUX 24=1 2011.1 1191
£ export IP1 ZEBOS PLATFORM= linux LyJ. »2011,19(4):511-914.
# export BROADCOM SDK = /Broadcom SDK [5] ’ ’ PowerPC MPC8250
# export SDK=MYMBROADCOM SDK Linux [1]. ,2006,27
#Hecho OK " (1):179-182.
set export. sh , . # source set [6] YAGHMOUR Karim. Building embedded Linux systems
export. sh . [M]. USA: OReilly, 2003.
7 .
3.5.2 ZebOS 7]
. [D]. : .2008.
ZebOS s config. sh )
) [8] . Linux
) ) : #. config. sh . : 2008,
platform/linux : # cd platform/linux [9] ’ Linux TM.
# make clean; make all 3 platform/ ,2001.
linux/bin bin [10] , . [M].
s s o ,2006.
,1983 , s s s o
,1980 , s , o
( 14 )
[3] Texas Instruments. TMS320 DSP BIOS user’s guide v3. 3 [7] . DSp  CPLD
[R]. USA. Texas Instruments, 2004. [J]. ,2012,35(7) :133-135.
[4] . NDK  DSP [Jl. , [8] . [D].
2005(3) :79-81. ,2010.
[5] Texas Instruments. NDK programmer’s reference guide [9] , DSP/BIOS
[R]. USA: Texas Instruments, 2007. [Jl. ,2011(9) . 1-3.

DM642 Lyl
,2011,34(22) :147-149.

(6] .

,1988 s o

[10] Texas Instruments. TMS320C6000 peripherals reference
guide [R]. USA: Texas Instruments, 2004,
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