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EMP-ARM9  Toppers

2. EMP-ARM9

EMP-ARM9 RedBoot TOPPERS +
RedBoot RedHat Bootloader
TOPPERS/JSP TCP/1P ITRON TCP/IP API
TINET
2.1 RedBoot

RedBoot

Ethernet SDRAM
RedBoot cb
JTAG ICE

EMP-ARM9

RedBoot
>
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RAM

Fig 2.1-1 RedBoot
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Fig 2.1-2 RedBoot
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2.2 TOPPERS/JSP

TOPPERS/JSP RTOS(
) 1

RTOS

RTOS

2.2.1

CPU
CPU
0S
u ITRON 5 Fig 2.2-1
CPU
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2.3 TINET
TINET TCP/IP
API ITRON TCP/IP API
Fig 2.3-1 TINET TOPPERS TOPPERS
ITRON TCP/IP API \
> TINET
TOPPERS
Ethernet j
Fig 2.3-1 TINET
TINET
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buf

Fig 2.3-2
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2.4 Eclipse
Eclipse IBM Java C/C++ PHP XML
Eclipse Java Eclipse Java
JVM Java JRE
TOPPERS C C/C++ C/C++ Development Toolkit (CDT)
Eclipse C/C++
Java E o Developemnt
Developemnt
Tool ~&: Workbench Tools
ools cDT
DT JFace
SWT Term New
oy Tool
Plug-in
Developemnt ?
Environment &
PDE
New
2
Tool
Eclipse
PDE
JDT Java
cDT C/C++
ul APl
SWT cul API
JFace JFace  SWT AP1
Workbench Eclipse API

Fig 2.4-1 Eclipse
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3.1
EMP-ARM9 TOPPERS Windows PC/AT
CD
PC Windows

GNU binary utilities

GNU Compiler Collection

newlib C

PC
PC/AT Windows EMP-ARM9(ARM CPU )
| ARM |
ARM

| ARM |
| ARM |

ARM

Fig 3.1-1
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3.2

PC/AT

0S Windows2000 XP
600MB

128MByte

CD CD-R

1CH
LAN 1CH

Table 3.2-1
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3.3 CD

EMP-ARM9 TOPPERS
CD-ROM
CD-ROM
TPPERS CD-ROM  ¥Toppers

CD
¥Toppers
-- ¥installer
“-- setup.exe
-- ¥license
-- ¥module
“-- sample_x_x.srec S
-- ¥source

“-- toppers.zip TPPERS/JSP TINET
-- ¥specifications u ITRON4.O , TPPERS/JSP , API
-- ¥manual
-- index.html index
-- ¥index_images

1
1
:
:
:
:
:
1 1-- sample.zip
:
1
1
1
1
1
1
1
1
“-- EMP-ARM9_update. txt FMP-ARM9

Table 3.3-1 CD-ROM
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EMP-ARM9 TOPPERS/JSP
4.1
TOPPERS/JSP EMP-ARM9  EMP-ARM9 COM
. pC
EMP-ARM9 TOPPERS/JSP PC TOPPERS/JSP
PC PC
[ ]
EMP-ARM9 DC5V+ 5 1A
e LAN
EMP-ARM9 LAN PC
LAN 10/100BASE-TX uTp 5
CPU EMP-ARM9, EMP-ARM9 COM
HOST PC PC/AT
0S Windows2000 / XP
0S
CD-R
usB 1
LAN 10Base-T 1
1
RS232C
EMP-ARM9 COM
usB
LAN PC
DC5V+ 5% 1A

Table 4.1-1 EMP-ARM9
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4.2 Ethernet
PC  EMP-ARM9
LAN
EMP-ARM9
RS232C
]
]
PC PC-RS-04 J5
(I
Fig 4.2-1 EMP-ARM9
EMP-ARM9
RS232C D-Sub @)
]
[E—]] [I]-]cm
|
B} g
[ ]
o 1
LAN
PC
Fig 4.2-2 EMP-ARM9COM EMP-ARM9 PC
EMP-ARM9

: RS232C

G

Fig 4.2-3 EMP-ARM9COM EMP-ARM9

HUB
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4.4

EMP-ARM9 RedBoot

4.2 Ethernet PC  EMP-ARM9
PC
EMP-ARM9
SS6
ON

EMP-ARMO SW(S5)

EMP-ARM9 RedBoot

+DP83902A - eeprom ESA: 00:0c:7b:22:01:09

Ethernet ethO: MAC address 00:0c:7b:22:01:09

IP: 192.168.5.181/255.255.240.0, Gateway: 192.168.1.253
Default server: 0.0.0.0

RedBoot(tm) bootstrap and debug environment [ROM]
Non-certified release, version UNKNOWN - built 10:25:30, Apr 19 2006

Platform: EMP-ARM9 system (ARM926E-JS<AP4010>) Version 1.0
Copyright (C) 2000, 2001, 2002, 2003, 2004 Red Hat, Inc.

RAM: 0x00000000-0x02000000, [0x000142a8-0x01fed000] available
FLASH: 0x10000000 - 0x10400000, 64 blocks of 0x00010000 bytes each.
RedBoot>
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CD-ROM  ¥Toppers¥module sample_jsp.srec  XMODEM

RedBoot>| load -t -m ymodem (A)
CCCCCCCC Entry point: 0x2010003c, address range: 0x00100000-0x00106cdf

xyzModem - CRC mode, /654(SOH)/0(STX)/0(CAN) packets, 8 retries

RedBoot>| act 0x2010003c (B)

physical start address 0x2010003c

JSP Kernel Release 1.4 (patchlevel = 2) for EMP-ARM9+COM (Apr 24 2006, 19:35:49)

Copyright (C) 2000-2003 by Embedded and Real-Time Systems Laboratory
Toyohashi Univ. of Technology, JAPAN

System logging task is started on port 1.

Sample program starts (exinf = 0).

taskl is running (001). > ©)

taskl is running (002).

taskl is running (003).

taskl is running (004).

taskl is running (005).

(A) “ load -t -m ymodem ”

- YMODEM
“ sample_jsp.srec”
® “act [ T
[ 1 YMODEM ,Entory point
© TOPPERS/JSP
TOPPERS/JSP
samplel.c
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Eclipse TPPERS/JSP

TPPERS/JSP CPU API CD ¥Toppers¥specifications
g iTRON

5.1 Eclipse

Windows [ 1 [AlphaProject] [EMP-ARM9] [eclipse]
¥AlphaProject
C:-¥AlphaProject¥EMP-ARMO¥ecl ipse¥workspace [OK]

C:¥AlphaProject

D=9~ —AMER
Eclipse SDK (1, D=8 = FHINZ T4 L4 - (700 T HEHFELE D,
ST A {ERTE D040 =2 2 —EEIR L TR,

=028 =2 00 |

2. |

[ COERET 74 b LTERL. STECOBRRIERTLR L

oK E\! Fout |

eclipse
K =3
E UIpBBLAT FEF-RY BFRG FOVIONE F(TER DLW AnTH
|G | E-a- -G -0 - @ | S 5 | Rosor
031k =5
-1 APADTOlib
0] sample_ADA_AAD
* -7 saniplejsp
{21 sample_NANDflash
:-[01 sample_PS2
L[] sample_RTC_PWR
L[] sample _server
{1 sample_tinet
1L sanple USE
@) Make -F9b 52 = O |pmRe (B vk 2 F0iFe— A8-ri--0
N o | DY MERTATE,
=& sample_VDC_GDP
[ } Jsampls VDG GDP
AP40101lib AP4010 *1
Sample_xxx
AP4010
Base
*1
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5.2
Base EMP-ARM9 LEDL 1

Base

Base

Base

----- [T AP4ONb

[ Eae
----- T =an 4 F R L

..... =1 S:: = ]EH(Q)
..... 1 san| iy BEOTHHED
----- L san o b
----- 1 =an e
_____ EF san FEEHL

..... B san ZgEEi

Base

© ®

LEDSample [OK] LEDSample

157 HP40100R E 17 AP40101B

[]"'TUC w! []“'TUC
15T =an EAR () 3 BT ﬁ AR U L
R w0 L g0
SIS g o kTR D LTSI gpame o TR ()
15T =an 15T samg
LT a0 Make A=ty MOPERS.. * -0 samE Make 5=y OPERS..
:g o0 Make By h@ELE. :g z::E Make 2—u B E.
T san  ZOUIPHOEILEE ] samp AOFTAMDELEE
T san FOYTAROEENL D T samp FOYTAFOBELED

- BEOITEHED X

Z0¥ D EE: [LEDsample|

I,_—/C- IEEE

[V T2 b O 22 OERD
04 =gl [C¥AlphaProject¥EMP-ARMI¥eclipsetnorkspace!  SH2(E). | »

oK &I Fet)h |
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()

Enter

21 AP4DNDIb -

: = Base g
=-i== LEDzample | = =
. baseh R T:I' F'|P4D1E|I|b -

tinet ap  FTARGAD 4 =
g baser = Baze

2] routec B¢ E ET:C- LED=ample

[ Makefil  FPAUT—ZauanaRRH » » ledsample.h

base.ct . tinet_app_confieh
T tnerbe  Meke Bty bR 3PP

E EZ:E:;’ZE Make 2—4'y OEILE.. L&) route cfec
..... 7 sample_N& =/ JE =G & Makefilz
----- 0 sample PS: gy 8601 f(4)
----- 1 =ample_RT w

----- 1] sample_zer ¥ RO
----- 1 =ample_tine
----- 1] sample_Us
----- 17 gamole US

LE] tinet_basecfe

base.c - ledsample.c
base.cfg - ledsample.cfg
base.h - ledsample.h

tinet_base.cfg - tinet_ledsample.cfg

® ®

121 AP40T01B =
=% Base %

E-=% LED=zample

tinet_app_confieh
g ledzamplec

\g| route cfec

a Makefile
ledzample.cfe

2] tinet_ledsamplecfe
----- L1 =ample_ADA_AA0

----- 1 =ample_ji=p

----- 17 sample_MANDilash

----- L1 =ample_P52

----- 1] =ample_RTC_PWR

----- 1] sample_zerver

----- 1] sample_tinet

----- 1 =ample_USE

----- 17 =ample_LUSBhost

----- {57 sample DO GDF hd|
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$

UTASK_CFG = $(UNAME).cfg

UTASK_DIR = $(SRCDIR)/library
UTASK_ASMOBJS =
ifdef USE_CXX
UTASK_CXX0BJS = $(UNAME).o0
UTASK_COBJS =

UTASK_CFG = $(UNAME).cfg

UTASK_DIR = $(SRCDIR)/library
UTASK_ASMOBJS =
ifdef USE_CXX
UTASK_CXXOBJS = $(UNAME).o
UTASK_COBJS =

32

& *Makefile 33 ++ — Makefile - Eclip K
i IR REE UIrhRULST  FEF-RN

B APADTON g TINET (TCP/IP Protocol Stack) AR (N} Alt+Shift+M »

1% Base f Copyright (C) 2001-2008 by Dep. of Com 27 JLERS .

25 LEDsample g Tomakomai Mational Co - o
- [h] ledsampleh FoES L im0 4 = . e .
(8] tiet_opp configh | EoCRRARTLE M ainir‘ﬁ’%‘fﬁ‘. SATRLEL Gbshittew
- [ ledsamplec SN TLSERFFRE-ZTHRSIZEY,

7- [ route_ofec t FHELLLOEST. LITREL? ﬁffﬁﬁ ?1 | = k
) P t FIRSEFL) T2« FRETHRT . Tl IR (A
; i ) FEUZERcFEY-2 - FOETHIF e o
| ledsample.ct i R, COFEERE LU TROEES [ IRTIRE® Gty [+5hifteS
----- 2] tinet_ledzamplecfe i AOa-FRIcEENTIAS X, . R
----- 57 sample_ADA_ARD t ) FUIFDT7E, SAFIUENRLGE AIEHFELERECR T (I
_____ 1] sample isp i ATEsETER AT 3 BEICIT, AR
i FE7 a7 12, FROFIEERS
""" L sample NANDflash 1 DEFHRTEBHT D L.
----- ] =ample_P32 i (3) A2 b2 TFE, HEICHEART RS
MakeFile
# #
# #
# #
UNAME = base UNAME = ledsample
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5.3

LEDsample Eclipse

LEDsample
LEDsample ®

7 {Kein
----- LT =samp A (Gl b Fig 5.3-1
----- LT =amp

..... T samp iz AE—©G
..... T samp g BEI{EHHCE)

..... = samp 3 HIBRD) |:
""" O samp  TE0L i :

----- LT samp iz i)

Fig 5.3-2

LEDsample
LEDsample ®

Mz

E L I
@ FoHbEEI R
(1]

- T RSN make —k depend all %

TSP TERTEE

Fo SEREDY >

st il
AR BT R (D

Make 2—4y HDIER%..
Make S—~y MOEIL . —

bl

7D§IC‘HDEEJLF(_

®
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Make
LEDsample Make
Make LEDsample [ ]

C:¥AlphaProject¥EMP-ARM9¥ecl i pse¥workspace¥LEDSample

ledsample.exe ELF

ledsample.srec S

3 x|
i#tE: LEDsample
5T AP401 Dlib e | Ofr =g | &
2T Base - 2L ED=ample B
R
~LTs SRR 5
T s
~TTs Radiel D -
T s
s R EOTRRD
THE Mk moobarEs.
T s Make S—4w DELE. k
Tj B ?’III“}'I’JHDI'_'JLHE Bl F )],
U JpuihhOEELEWD Q

.
o CEE. 70— 2@ 5--0
C-Build [LEDSample]

my tmptilel ledsample.chk _:J
arm-elf-goce -mopusarm3tdmi -mlittle-endian -z -02 -mno-apcs-float
-mstructure-size-boundary=8 -DEMP_ARMA -DSUPPORT _INET4 -DSUPPORT_ETHER

-DSUPPORT _TCP -DTCP_CFG_LIBRARY -DUDP_GCFG_LIBRARY -I. -I../i=zpfinclude

1. AdspfeonfigfarmvdSenmp_arnd -1. . fispfconfigfarmed -1 Fispftinet frnetdew/if _ed

-1..fispftinet -nostdlib -mepusarm3tdmi -N -mlittle-endian
-Wl,-zection-start, .vector=0x20100000 WL -Ttext , 0x2010003c
W1, -Tdata,0x21000000 -T LJdispfconfigfarnvdfenp_armd fenp_armd. 1d -o
ledsample.exe ¥

gstart.o ledzample.o net_buf.o net_count.o net_subr.o net_timer.o

in_subr.o tinet_cfg.o route_cfg.o ip_input.o ip_output.o ip_icmp.o
tinet_svs config.o if.o ethernet.o if_ether.o if_ed.o tocp_input.o tocp_output.o

tcp_timer.o tocp_subr.o tep_subr_cs.o top_subr_ncs.o timer.o =serial.o logtaszk.o
log_output.o wvasvslog.o t_perror.o strerror.o kernel_cfg.o .. /4P40101ibfapiflib.a
libtinet.a -lc  libkernel.a -lgeoo

arm-elf-nm ledsanple.exe > ledsample.svms
arm-elf-obicopy -0 srec -3 ledsample.exe |edzample.szrec
LAdspfefefehk -m ledsample.syms, ledsanple.srec ¥
-obj -c= ledzample.chk -cpu armwd -svstem emp_armi :j
-

Make
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Eclipse TPPERS/JSP TINET AP4010 AP1
EMP-ARM9 COM COM 6.2
6.1
EMP-ARM9 PC
PC TeraTerm ( 4 )
Eclipse Make
jsp.exe(ELF ).jsp-srec(S )
115200bps, 8bit, ,STOP 1bit,
COoM =35 ( PC-RS-04 )
COoM = COM CN2 ( )
No
sample_ADA_AAD A/D D/A
CN4 AUDIO R/L 440Hz MIC (CN3)
sample_jsp TPPERS/JSP
task Task

sample_NANDflash | NAND

) w) (O] Q)
Bad Block (c) 1D (i) (@)
NAND BadBlock BadBlock
BadBlock
sample_PS2 ps2
CN2 CN1
sample_RTC_PWR
JSW3  XSHT
SW(SW5) 1
sample_server COoM TINET
WWW  TELNET TINET
IP 192.168.5.181, 255.255.240.0
tinet_appconfig.h
sample_tinet COoM TINET
TINET
1P 192.168.5.181, 255.255.240.0

tinet_appconfig.h
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sample_usb usB
UsB
http://www.otto.to/" kasiwano/ usB (uusbdv10.zip)
uushd.dll  uusbd.sys sample_USB¥UUSB
EMP-ARM9 PC  USB
UusB uushd. inf
UusB p-bat EMP-ARM
sample_USBhost COoM HUDI
UsB
10 | sample_VDC_GDP VDC  GDP
LCD CN5 TV Sw1
BitBlit
11 | Sample_LTC
LCD
MakeFile
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