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Remote Update System of ARM Software Based on TFTP

LI Jun, WANG Jin-hai
(College of Information and Communication Engineering of T ianjin Polytechnic University,
Tianjin 300160, China)

Abstract: In order to resolve problems of maintenance and upgrade of embedded products in unattended
area, a design scheme of remote update system of A RM software based on TFTP protocol was proposed.
The system is mainly composed of LPC2290 micro-controller, DM90OOE network card chip, SST39VF 1601
NOR FLASH and MT45W4M W16 RAM. It can remotely update application software of ARM micro-
controller without operating system by use of bootloader technology and T FT P protocol of Ethernet. The
testing result showed that the system can ensure correct transmission and storage of data, and reduce
difficulty of upgrade and maintenance of ARM embedded system software greatly.

Key words: embedded micro controller, ARM, remote update, Ethernet, TFTP, bootloader, NOR
FLASH programming

ARM bootloader 13l
[1]

s , bootloader

:2010- 03- 05

?

08JCYBJC14700
(08JCYBJ ) Bootloader TFTP s
(1984- ), . (4]
E- mail: ljdtj@ 163. ’

com



2010 =% 7 21 E: T

¥ AT TETP tahy ARM #4242 237 7 4

n23o

ARM

DM9000E

NOR FLASH <):> ARM P a8y
SST39VF1601 LPC2290

(Dl
MT45W4MW 16

1 ARM

ARM7

LPC2290 FLASH,
NOR FLASH RAM
2 MB SST39VF1601,
MT45W4MW 16
DM9000E 10/100 M
LPC2290 GPIO
; GPIO

bootloader

FLASH

NOR FLA SH
LPC2290
bootloader
; DM 9000E
LPC2290

RAM

B ’

bootloader TFTP
RAM
NOR FLASH

blo ck ,

NOR FLASH ,
TFTP

B

LPC2290

NOR FLASH
& MB

RAM

LED

NOR

, bootloader

RAM

TFTP

bootloader

LP(C2290, BOOT] 1: 0]
P2.27
BOOT] 1: 0]
LPC2290
AMBA AHB

, LPC2290
01, BankO

EMC EMC

, AMBA AHB

4
SRAM ROM FLASH
5]
VA KM o 3k 350t
LPC2290 16
R 100 M
2 LPC2290
DM9000E  SDO~ SD15 .
LPC2290 CS3  DM9000E
AEN , LPC2290 A2
DM 9000E / CMD
, DM9000E
32 0x 83000300, 32
0x83000304

I/0

3.1
DM 9000E

DO~ D15

nRD IOR
nWR
CS3

A2

IOW
AEN
CMD

D<15:0>K—=>|SD<15:0>

X1
SA4 X2
SAS
£ SAG }ﬂ]
i SA7

DM9000E

LPC2290

2

3.2 AE o wikaot
LPC2290 SST39VF1601 ,
LPC2290 CSO  SST39VF1601 CE
, SST39VF 1601 BankO
SST39VF1601
bootloader
0x 80000000~ Ox80 IFFFFF 16
, LPC2290 Al~ A23
SST39VF1601 A0~ A22
LPC2290 MT45W4M W16

, MTASW4M W 16 16

bootloader



« 24 e I58 #hik 2010 57 A
LPC2290 Al~ A23 ; , ;
LPC2290 CS1 MT45W4M W16 DM9000E MAC ; DM9000E
C_E Bankl ; 5
0x81000000~ 0x817FFFFF
5s )
4
GPI10
bootloader s TFTP
TFTP FLASH
4.2 TFTP i@8fz BrALA
3 TFTP , UubDp
, FTP , .
_?\éﬁf'ﬂﬁﬁﬂﬁ
TFTP ,
SE IR I ] Py , PC
R AAL T2 TETP
! ARP , PC
TFTP 515 RIFRkiE, 134T MAC , 1P UDP
RN AR
TFT P 5 . RRQ WRQ
[3]
DATA ACK ERROR TFTP
v 8B UDP UDP , UDP
EFFBkEE, 1817 20 B 1P P
BN AR
TFTP
3
é‘ ~ L\ o3 ?
4.1 R Ak 1Az 7 , bootloader TFTP ,
PC RRQ TFTP
DM9000E DM9000E
, octet
DMO9000E _PC 1
DATA 1
’ ACK,
# define DM9000_outb(d, r) ( * ( volatile unsigned char * )
o 2 : 2 ACK
# define DM9000_outw (d,r) ( * ( volatile unsigned short * )
r=d) 512 B ,
# define DM 9000_outl(d, r) ( * (volatile unsigned long * ) 512 B
r= d)
# define DM9000_inb (r) (* (volatile unsigned char * )r) 5128 ’ ’
# define DM9000_inw (r) (* (volatile unsigned short * )r) TFTP ’
# define DM9000_inl(r) (* (volatile unsigned long * )r) , ARM
DM 9000 DM9000_ PC , ,
regr() DM 9000E DM 9000_
regw(),  eth_init() DM900OE TETP ubp .,
DM 9000E
DMO9000E s 1 ms
DM9000E PHY PHY ,



2010 45 7 A & 5% AT TFTP YMLey ARM k44242 247 7 % © 25
0x 0050, SST39VF 1601
) ) , 4 )
: 2 . 0x 5555
4.3 NOR FLASH 454 342 /5 0x00A A 0x2AAA 0x0055;
TEFTP R DATA , 0x5555 0x00A 0
, NOR FLASH :
FLASH
bootloader NOR FLASH
) 64 KB, . NOR >
FLASH 4 TFTP ARM
TEFTP 0x80010000 ,
PC . TFTP ARM
0801 FFFFF ,
PR P25 ]
0x80010000 [1] ’ . o
bootloader
0x80000000 e [J1. ,2006,11(2) : 75 77.
(2] , , . ARM  IAP
4 NORFLASH (1. ,2008, 28( 2) : 123 125.
NOR FLASH FLASH [3] ’ ’ o ARM
flash_erase() FLASH write_ Bootloader (1. 2006,
word() NOR FLASH ; 11(2) : 139 142.
NOR FLASH NOR FLASH [4] , , , TFTP
[J1.
SST39VF 1601 : 2 ,2006,34( 12): 56 58.
, 0x 5555 0x00A A [5] . ARM [M].
O0x2AAA 0x0055; X ,2005.
0x5555 0x0080; 2 [6] STEVENS R W.TCP/IP I: [M].
5 , 2000.
( )
10 5 ,
3 s 60% , 70% (B % Z9F)



