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MS104-SH4 SH7750R( ) S  Linux
Linux
1.1 Linux

Linux 1991 Linus Torvalds UNIX
Linux Win
dows

Linux CPU GNU C

(CPUL) PC
Linux oS
FSF  GNU

MS104-SH4 Linux

Linux

1.2 RedBoot™

RedBoot RedHat™ eCos™
(ROM ) RedBoot eCos oS Linux
RedHat eCosCentric Limited
RedBoot RedBoot Linux
1.3 CELinux
CELinux CE Linux AV
Linux
CELinux  Linux 2.4 2.4.20 MontaVista Linux Consumer Electronics Edition version 3.x

1.4 GNU FSF

GNU UNIX 1980 Emacs GCC
Richard Stallman GNU FSF(Free Software Foundation)
GNU FSF
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15 GPL LGPL

Linux ~GCC RedBoot GPL(GNU General Public License LGPL(GNU Lesser General Public License
GPL
Linux  RedBoot FSF FSF
GPL GPL
GPL LGPL GNU (http:/iwww.gnu.org)

CD-ROM GPL LGPL

1.6

Linux RedBoot

Linux RedBoot GPL




2 MS104-SH4  Linux

Linux Linux
RedBoot 2.0 CELinux MS104-SH4 RAM
2
2.1
Linux RAM RAM
Linux
CPU oS RAM oS
RedBoot
RedBoot SH GNU/Linux on SuperH Project sh-ipl+g
ROM RAM
Linux
RON RAN[\
Linux /
Fig 2.1-1
2.2 Linux
Linux
CELinux Linux TCP/IP
(ext2 ext3 ramfs cramfs JFFS2 NFS)
CE Linux (http://www.celinuxforum.org/)
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2.3

Linux oS

Linux

HDD COM

Linux

(ext2 ext3)

Linux

MS104-SH4 2 Linux

o RAM MS104-SH4 Linux
8Mbyte FlashMemory CF
e CompactFlash CELinux MS104-SH4 Linux
40Mbyte
Flash Memory Flash Memory
(BootArea) P (BootArea)
| Compact Flash i Compact Flash
1
RedBoot i ! RedBoot
| Application | .
) ' ' Linux Kernel
Linux Kernel , |
1 1
1
i : ! CompactFlash
RAM disk : i Root
Root ' | FileSystem
FileSvstem ' '
1 1
1 1
- ! ' Application
Application i !
1
1 1
Fig 2.3-1 RAM Fig 2.3-2
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24 CD
MS104-SH4 CD-ROM RedBoot Linux RAM
CompactFlash
MS104_SH4 CD-ROM

|-- CD-ROM.pdf CD-ROM
|-- FAX .pdf FAX
|- GPL GPL
|-- MS104Update.pdf
|-- images CD-ROM HTML
|-- index.html CD-ROM HTML
|-- applicationnote
|-- datasheet
|- hdI
| - qdesigns 42.zip CPLD HDL
|-- images CD-ROM HTML
|-- index.html CD-ROM HTML
|-- linux Linux
| |- ms104sh4
| | |- cfmsl04sh4-x.x.tar.gz MS104-SH4  CompactFlash
| | |- ramdiskms104sh4-x.x.gz MS104-SH4 RAM
| | - vmlinuz-ms104sh4-x.x MS104-SH4  Linux
| |- msl04vga
| | |-mdemo Microwindows
| | |- ramdisk-ms104sh4-x.x-vga.gz MS104-VGA/LCD RAM
| | *-- vmlinuz-ms104sh4-x.x-vga MS104-VGA/LCD Linux
| -- ms104usb
| |-- ramdisk-ms104sh4-x.x-usb.gz MS104-USB H/S USB RAM
| *-- vmlinuz-ms104sh4-x.x-usb MS104-USB H/S USB Linux
|-- manual
| |—— MS104-SH4 Linuxstart.pdf MS104-SH4 Linux
| °-- MS104-SH4Hardware.pdf MS104-SH4
|-- redboot RedBoot
| *-- redboot-ms104sh4-x.x.bin MS104-SH4  RedBoot

-- schematic

*-- ms104-sh4.pdf MS104-SH4
Fig 2.4-1 MS104-SH4 CD-ROM
X.X 2.0 20
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3 apLinux RAM

MS104-SH4 apLinux
3.1
MS104-SH4  apLinux MS104-SH4
° PC
MS104SH4  RedBoot/Linux PC MS104-SH4  Linux
PC PC Minicom
]
MS104-SH4 DC VvVt 5 1A
e LAN
MS104-SH4 LAN PC
LAN 10/100BASE-TX uTP 5

Table 3.1-1 MS104-SH4

Linux MS104-SH4
HOST PC PC/AT
oS Windows98 / NT4.0 / 2000/ XP__or _Linux(RedHatLinux9 FedoraCorel )
oS
CD-R
LAN 10Base-T or 100Base-TX 1
RS232C
MS104-SH4
LAN PC
DC5V+ 5% 1A




MS104 series MS104-SH4

3.2 Ethernet

PC  MS104-SH4
LAN

MS104-SH4

LAN

RS232C

Fig 3.2-1 MS104-SH4 PC

PC

RS232C

Fig 3.2-2 MS104-SH4 HUB
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3.4 apLinux
32 Ethernet MS104-SH4 PC
PC 3.3
MS104-SH4 RedBoot 5 Linux

20

Table 3.4-1 Redboot

+Ethernet ethO: MAC address 00:0c:7b:20:**:**
IP: 192.168.1.200/255.255.255.0, Gateway: 0.0.0.0
Default server: 0.0.0.0, DNS server IP: 0.0.0.0

RedBoot(tm) bootstrap and debug environment [ROM]
Non-certified release, version v2_0 - built 22:28:09, Dec 21 2004

Platform: MS104-SH4 (SH7750R) Version xx
Copyright (C) 2000, 2001, 2002, Red Hat, Inc.

RAM: 0x8c000000-0x8e000000, 0x8c082f78-0x8dfbf000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.

== Executing boot script in 5.000 seconds - enter ~C to abort
RedBoot> fis load vmlinuz

RedBoot> fis load ramdisk.gz

RedBoot> exec -m 1 -f 0 -r 0x0100 -I 1 -i 0x360000 -j 0xc00000
Now booting linux kernel:

Base address 0x8c001000 Entry 0x8c210000

Cmdline : console=ttySC1,38400,N,8 mem=32M ether=8,0x300,0,0,ethO
MOUNT_RDONLY : 0x00000001

RAMDISK_FLAGS : 0x00000000

ORIG_ROOT_DEYV : 0x00000100

LOADER_TYPE : 0x00000001

INITRD_START : 0x00360000

INITRD_SIZE : 0x00c00000

13



MS104 series MS104-SH4

Table 3.4-2 apLinux RAM

Uncompressing Linux... Ok, booting the kernel.

Linux version 2.4.20-celf3 (root@ha-linux) (acc version 3.2.3) #1 Tue Jan 11 19:
59:12 JST 2005

MS104-SH4 Setup...done

On node 0 totalpages: 8192

zone(0): 8192 pages.

zone(1): 0 pages.

zone(2): 0 pages.

Kernel command line: console=ttySC1,38400,N,8 mem=32M ether=8,0x1300,0,0,eth0
MS104SH4 IRO setup ..<6> done .

CPU clock: 235.47MHz

Bus clock: 58.86MHz

Module clock: 58.86MHz

Interval = 147173

Calibrating delay loop... 235.11 BoqoMIPS

Use 'Preset loops per iiffy'=1175552 for preset Ipi.

Memory: 18024k/32768k available (1830k kernel code, 14744k reserved, 56k data, 4
0k init)

Dentry cache hash table entries: 4096 (order: 3, 32768 bytes)

Inode cache hash table entries: 2048 (order: 2, 16384 bytes)

Mount-cache hash table entries: 512 (order: 0, 4096 bytes)

Buffer-cache hash table entries: 1024 (order: 0, 4096 bytes)

Page-cache hash table entries: 8192 (order: 3, 32768 bytes)

CPU: SH7750/SH7751/SH7750R/SH7751R/SH7760

POSIX conformance testing by UNIFIX

Linux NET4.0 for Linux 2.4

Based upon Swansea University Computer Society NET3.039

Initializina RT netlink socket

PC/104 bus for 1/O space : physical addr 0x18000000, Dynamic bus sizing addr Oxc
0102000, 8 Bit addr 0xc0113000, 16 Bit addr 0xc0124000

PC/104 bus for memory space :physical addr 0x18000000, 8 Bit addr 0xc1136000, 16
Bit addr 0xc0135000

Starting kswapd

Disabling the Out Of Memory Killer

VFS: Disk quotas vdquot 6.5.1

Journalled Block Device driver loaded

Installing knfsd (copyright (C) 1996 okir@monad.swb.de).

JFFS2 version 2.1. (C) 2001, 2002 Red Hat, Inc., desianed by Axis Communications
AB.

SuperH SCI(F) driver initialized

ttySCO at 0xffe00000 is a SCI

ttySC1 at 0xffe80000 is a SCIF

Real Time Clock Driver v1.10e

SH Real Time Clock Driver v0.01

Uniform Multi-Platform E-IDE driver Revision: 6.31

ide: Assuming 50MHz system bus speed for PIO modes; override with idebus=xx
RAMDISK driver initialized: 16 RAM disks of 12288K size 1024 blocksize

loop: loaded (max 8 devices)

smc91111.c:vl.0saa 08/22/01 by Daris A Nevil (dnevil@snmc.com)

eth0: SMC91C11xFD(r:1) at 0x1300 IRQ:8
MEM:8192b NOWAIT:0 ADDR 00:0c:7b:20:00:11

Probing for flash chips at 0x00000000:

cfi cmdset 0001: Erase suspend on write enabled

Using buffer write method

MS104-SH4: Flash at 0x00000000

6 RedBoot partitions found on MTD device MS104-SH4 FLASH

Creating 6 MTD partitions on "MS104-SH4 FLASH™":

0x00000000-0x00040000 : "RedBoot"

0x00040000-0x00140000 : "vmlinuz"

0x00140000-0x00540000 : "ramdisk.0z"

0x00540000-0x00fc0000 : "unallocated"

0x00fc0000-0x00fd0000 : "RedBoot config”

mtd: partition "RedBoot config" doesn't end on an erase block -- force read-only

0x00fe0000-0x01000000 : "FIS directory”

Tracer: Initialization complete

NET4: Linux TCP/IP 1.0 for NET4.0

IP Protocols: ICMP, UDP, TCP, IGMP

IP: routing cache hash table of 512 buckets, 4Kbytes
TCP: Hash tables configured (established 2048 bind 4096)
NET4: Unix domain sockets 1.0/SMP for Linux NET4.0.
RAMDISK: Compressed image found at block O

Freeing initrd memory: 12288k freed

VFS: Mounted root (ext2 filesystem) readonly.

Freeing unused kernel memory: 40k freed

init started: BusyBox v0.60.5 (2004.04.29-07:59+0000) multi-call binary

Alpha Project apLinux System

Mounting proc:Mounting '/' read-only: done.
Remounting /' read/write: done.

Bringing up interface ethO: done.

Bringing up interface lo: done.

Starting klogd: done.

Starting sysload: done.

Starting xinetd: done.

Startina tiny web server: done.

MS104SH4 login:
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35 Web
apLinux Web boa Web
boa Web apLinux Web MS104-SH4 P
192.168.1.200 MS104-SH4 apLinux
loixi
D ERE RTW BRCA PRI AT
FELLD | neepeinz 168 1200 | o
Uzt EHonsl DAL @wndors ITF  EMLATNRAATIE @] windons
) k2 -

o S - | | at s | £ o =
ik B =L WE EECAD 2FyT HE A=l g1

CpperM Fll_i-l:_-i;n' . :
TH= 2", o MSTOA-5HE

Based on PC4104 for Embedded Linux

B R TOE TS M7 Tty

Fig 3.5-1 MS104-SH4

ping

Boa Web ps Boa Web ID kill ID

[MS104SH4@rootj# ps <
PID TTY uid Size State Command
1 root 1972 init
root [keventd]
root [ksoftirgd_CPUO]
root [events/O]
root [kswapd]

root [bdflush]
root [kupdated]
root [mtdblockd]
52 root klogd
62 root syslogd
84 nobody lusr/sbin/boa -c /etc/b0a<—
97 root -sh
103 root ps
[MS104SH4@rootl# kill 84 <

Boa Web lusr/sbin/boa -c /etc/boa

[MS104SH4@root]# /usr/sbin/boa -c /etc/boa «

17
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4 RedBoot

4.1 RedBoot
RedBoot Red Hat RedBoot eCos HAL Hardware Abstraction Layer
Command Line Interface(CLI)
GDB
Flash Image System(FIS) XIY
HTTP/TFTP
MS104-SH4 RedBoot
CompactFlash ( ) Real Time Clock
Linux MS104-VGA/LCD
RedBoot ROM
CLI XY GDB
Linux
HAL Ether,Serial Flash
Fig 4.1-1 RedBoot
MS104-VGA/LCD

4.2 MS104-SH4

Redboot MS104-SH4

e Linux

e FlashROM

[ ]

[ ]

e CompactFalsh
[ ]

[ ]

o MAC

18



MS104 series MS104-SH4

4.3
Redboot Redboot Linux
MS104-SH4
Table 4.3-1
1P 192.168.1.200
255.255.255.0
0.0.0.0
DNS 0.0.0.0
apLinux Redboot Linux
MS104-SH4 OFF MS104-SH4 COM2(SCIF)  Ethernet
PC Ethernet
PC IP 192.168.1.201 MS104-SH4  IP 192.168.1.200
MS104-SH4 ON RedBoot Ctrl+C

RedBoot
+Ethernet eth0: MAC address 00:0c:7b:XX:XX:XX
IP: 192.168.1.200/255.255.255.0, Gateway: 0.0.0.0 4_ RedBoot
Default server: 0.0.0.0, DNS server IP: 0.0.0.0

RedBoot(tm) bootstrap and debug environment [ROM]
Non-certified release, version v2_0 - built 10:38:44, Jul 26 2003

Platform: MS104-SH4 (SH7750R) Version x x
Copyright (C) 2000, 2001, 2002, Red Hat, Inc.

RAM: 0x8c000000-0x8e000000, 0x8c00cc78-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.
== Executing boot script in 5.000 seconds - enter *C to abort

nC «

RedBoot>

ip_address
RedBoot> ip_address «

IP: 192.168.1.200/255.255.255.0, Gateway: 0.0.0.0
Default server: 0.0.0.0, DNS server IP:; 0.0.0.0

19
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4.4 RAM
RedBoot FlashROM Linux RAM
RAM RAM FlashROM
RAM CompactFlash 3
TFTP Linux RAM

TFTP 4.6 Linux tftp/http

Linux RAM PC TFTP vmlinuz
ramdisk.gz
MS104-SH4 OFF MS104-SH4 COM2(SCIF)  Ethernet
PC Ethernet
PC IP 192.168.1.201 MS104-SH4  IP 192.168.1.200

MS104-SH4 ON RedBoot 5 Ctrl+C

+Ethernet ethO: MAC address 00:0cC:7b:XX:XX:XX
IP: 192.168.1.1/255.255.255.0, Gateway: 0.0.0.0
Default server: 0.0.0.0, DNS server IP; 0.0.0.0

RedBoot(tm) bootstrap and debug environment [ROM]
Non-certified release, version v2_0 - built 10:38:44, Jul 26 2003

Platform: MS104-SH4 (SH7750R) Version x.x
Copyright (C) 2000, 2001, 2002, Red Hat, Inc.

RAM: 0x8c000000-0x8e000000, 0x8c00cc78-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.
== Executing boot script in 5.000 seconds - enter ~C to abort

e

RedBoot>

FlashROM fis list
RedBoot> fis list «
Name FLASH addr Mem addr Length Entry point
RedBoot 0x80000000 0x80000000 0x00020000 0x00000000
RedBoot config 0x80FCO000 O0x80FC0000 0x00001000 0x00000000
FIS directory Ox80FE0000 0x80FE0000 0x00020000 0x00000000

vmlinuz 0x80040000 0x8C210000 0x00100000 0x8C210000
ramdisk.gz 0x80140000 0x8C360000 0x00400000 0x8C360000

23
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4.5
RedBoot
256
fconfig
Table 4.5-1
1 | fisload vmlinuz FlashROM Linux
fis load ramdisk.gz FlashROM RAM
3 exec -m 1 -f 0 -r 0x0100 -l 1 -i 0x360000 -j 0xc00000 Linux

MS104-SH4 OFF MS104-SH4 COM2(SCIF)  Ethernet
PC Ethernet
MS104-SH4 ON RedBoot Ctrl+C

+Ethernet eth0: MAC address 00:0c:7hb:xx:xx:xX
IP: 192.168.1.1/255.255.255.0, Gateway: 0.0.0.0
Default server: 0.0.0.0, DNS server IP: 0.0.0.0

RedBoot(tm) bootstrap and debug environment [ROM]
Non-certified release, version v2_0 - built 10:38:44, Jul 26 2003

Platform: MS104-SH4 (SH7750R) Version x.x

Copyright (C) 2000, 2001, 2002, Red Hat, Inc.

RAM: 0x8c000000-0x8e000000, 0x8c00cc78-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.
== Executing boot script in 5.000 seconds - enter ~C to abort

"rC

RedBoot>

fconfig

RedBoot> fconfig «
Run script at boot: true

fconfig

true false

true >>
RedBoot> fconfig
Run script at boot: true
Boot script:
.. fis load vmlinuz
.. fis load ramdisk.gz

..exec-m1-f0-r0x0100 -l 1 -i 0x360000 -j 0xc00000

Enter script, terminate with empty line

>>|oad -r -b 0x8c210000 -m tftp -h 192.168.1.201 vmlinuz «
>>|oad -r -b 0x8c360000 -m tftp -h 192.168.1.201 ramdisk.gz «
>>exec -m 1 -f 0 -r 0x0100 -l 1 -i 0x360000 -j 0xc00000 «
>>

26
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4.6 Linux
MS104-SH4  RedBoot Linux

RedBoot Linux
e FlashROM
e CompactFlash
. HTTP/TFTP
° X/Ymodem

MS104-SH4  Linux MS104-SH4 ON RedBoot

5 FlashROM Linux RAM RAM
Linux
RedBoot Ctrl+C
RedBoot Linux 20
MS104-SH4 OFF

RedBoot
+Ethernet eth0: MAC address 00:0c:7h:XX:XX:XX
IP: 192.168.1.1/255.255.255.0, Gateway: 0.0.0.0
Default server: 0.0.0.0, DNS server IP: 0.0.0.0

RedBoot(tm) bootstrap and debug environment [ROM]
Non-certified release, version v2_0 - built 22:28:09, Dec 21 2004

Platform: MS104-SH4 (SH7750R) Version x X
Copyright (C) 2000, 2001, 2002, Red Hat, Inc.

RAM: 0x8c000000-0x8e000000, 0x8c00cc78-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.
== Executing boot script in 5.000 seconds - enter ~C to abort

RedBoot> fis load vmlinuz

RedBoot> fis load ramdisk.gz

RedBoot> exec -m 1 -f 0 -r 0x0100 -| 1 -i 0x360000 -j 0xc00000

Now booting linux kernel:

Base address 0x8c001000 Entry 0x8c210000

MS104SH4 login: root 4

BusyBox v0.60.5 (2003.07.03-06:22+0000) Built-in shell (ash)
Enter 'help’ for a list of built-in commands.

[MS104SH4@root]#

28
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4.7 Linux
RedBoot Linux Linux RedBoot
RedBoot
Linux MS104-SH4
MS104-SH4 OFF MS104-SH4 COM2(SCIF)  Ethernet
PC Ethernet
MS104-SH4 ON RedBoot Ctrl+C

+Ethernet ethO: MAC address 00:0c:7b:XX:XX:XX
IP: 192.168.1.1/255.255.255.0, Gateway: 0.0.0.0
Default server: 0.0.0.0, DNS server IP: 0.0.0.0

RedBoot(tm) bootstrap and debug environment [ROM]
Non-certified release, version v2_0 - built 10:38:44, Jul 26 2003

Platform: MS104-SH4 (SH7750R) Version x.x
Copyright (C) 2000, 2001, 2002, Red Hat, Inc.

RAM: 0x8c000000-0x8e000000, 0x8c00cc78-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.
== Executing boot script in 5.000 seconds - enter ~C to abort

~C

RedBoot>

Linux RAM
fconfig

RedBoot> fconfig «
Run script at boot: false
Use BOOTP for network configuration: false
Gateway IP address: 192.168.1.254
Local IP address: 192.168.1.200
Local IP address mask: 255.255.255.0
Default server IP address: 192.168.1.1
Console baud rate: 38400
DNS server IP address:

GDB connection port: 9000

Force console for special debug messages: false

Booting Linux Kernel at Power ON: false

Load Linux Kernel & File System: true « “ false” “ true”
Linux Kernel Destination address: 0x8c210000 «

Linux Kernel Source address: 0x80040000 ‘ Du—
Linux Kernel Size: 0x100000 «

RAM disk Destination address: 0x8c360000 «

RAM disk Source address: 0x80140000 :

RAM disk Size: 0x400000

Linux

MS104-SH4 Linux RAM

fis list

43
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5 apLinux

apLinux MS104-SH4  Linux RAM CompactFlash Linux

RAM MS104-SH4 8Mbyte FlashMemory
CompactFlash

CompactFlash CELinux 40Mbyte RAM

5.1 apLinux RAM

apLinux  Ethernet ComapctFlash(IDE/ATA) Memory Technology Devices(MTD)
ext2 ext3 JFFS2 cramfs ramfs NFS
busybox tinylogin EXT2
fdisk mke2fs cron Web boa

Flash Memory
(BootArea) | j-------b------

Compact Flash

RedBoot
Application

Linux Kernel

RAM disk
Root
FileSvstem

Application

Fig 5.1-1 RAM

busybox cron mke2fs Etc..

tinylogin fdisk boa

Linux

Ethernet CompactFlash etc

MS104-SH4(SH7750R)

Fig 5.1-2 RAM
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5.2
RAM apLinux RAM
RAM
RAM
apLinux  RAM CompactFlash  FlashROM
MS104-SH4 apLinux
apLinux RAM
FlashMemory 16Mbyte
1
0x80000000 (RedBoot) 256Kbyte 200Kbyte
0x80040000 Linux ( ) 1Mbyte 900Kbyte
_______________________ SR G S 5 LS B
0x80140000 | RAM R 4Mbyte __4Mbyte
1
__________ D - Mbyte
10.5Mbyte - Mbyte
0x80FCO0000 RedBoot 64Kbyte 64Kbyte
Ox80FEO000 RedBoot FIS(Flash Image System)
Ox80FFFFFF HS FlashROM 128kbyte 128Kbyte
SD-RAM 32Mbyte
1
0x8C000000 (RedBoot) 4K 53K 2
0x8C001000 Linux 3.6Mbyte 1.6Mbyte
Linux - Mbyte
0x8C360000 : 12Mbyte 8Mbyte
RAM e
s e LR
I 4Mbyte
O0x8CF60000 Linux 16Mbyte 16Mbyte
Ox8DFFFFFF
Fig 5.2-1
SH7750R Pl
2 Linux Linux

0x8C001000
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5.3 RAM

RAM

RAM Linux PC

Table 5.3-1

PC/AT
OS Fedora Corel

Fedora Corel  Fedora ( http:/ffedora.redhat.com/)

Fedora Corel

apLinux

-- lost+found

|
|
|
|
|
|
|-- linuxrc -> bin/busybox
|
|
|
|-- root root
|
|
|
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55 NFS NetworkFileSystem

NFS(Network File System) NFS LinuxPC
apLinux MS104-SH4
MS104-SH4
HOST MS104-SH4
PC Linux apLinux

- -

SO A

1 |

<~L NFS :

|

NFS | I

| |

S - 7

Fig 5.5-1 NFS
NFS
NFS LinuxPC Fedora Corel NFS
apLinux NFS
PC P 192.168.1.201  MS104-SH4 IP 192.168.1.200
m  NFS

PC LinuxPC root
[alpha@ap_linux ms104sh4]$su - «

Password;**

PC
PC mkdir /nfs

[root@ap_linux root]# mkdir /nfs «

nobody
[root@ap_linux root]# chmod atxrw Infs «

[root@ap_linux root]# chown nobody /nfs «
[root@ap_linux root]# chgrp nobody /nfs «
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5.6 apLinux CompactFlash

CompactFlash CELinux RAM
WEB FTP TELNET
CompactFlash RAM ComapctFlash
Flash Memory
(BootArea)
Compact Flash
RedBoot
Linux Kernel
Debian Root
FileSystem
Application

Fig 5.6-1
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5.7 CompactFlash

CompactFlash RAM apLinux NFS
LinuxPC NFS 64MByte CompactFlash  MS104-SH4
apLinux
PC P 192.168.1.201

MS104-SH4  CompactFlash
apLinux fdisk /dev/had

[MS104SH4@root}# fdisk  /dev/hda <
hda: hdal

Command (m for help): d <

Partition number (1-4): 1 < <4

Selected partition 1

Command (m for help): n «
Command action
e extended
p primary partition (1-4)
P 4m
Partition number (1-4): 1«
First cylinder (1-782, default 1):
Using default value 1
Last cylinder or +size or +sizeM or +sizeK (1-782, default 782):
Using default value 782

Command (m for help): w «
The partition table has been altered!

Calling ioctl() to re-read partition table.

o fdisk

fdisk fdisk

MS104-SH4  EXT2
[MS104SH4@rootl# mke2fs /dev/hdal <

MS104-SH4 CompactFlash

[MS104SH4@rootl# mkdir -p  /mnt/cf «

MS104-SH4 CompactFlash

[MS104SH4@root}# mount /dev/hdal /mnt/cf «

PC LinuxPC root
[alpha@ap_linux ms104sh4]$su -

Password: s
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Table 5.7-1 CompactFlash

Uncompressing Linux... Ok, booting the kernel.

Linux version 2.4.20-celf3 (root@hg-linux) (gcc version 3.2.3) #5 Tue May 25 15:

10:14 JST 2004

kernel BUG at bootmem.c:86!

MS104-SH4 Setup...done

On node 0 totalpages: 8192

zone(0): 8192 pages.

zone(1): 0 pages.

zone(2): 0 pages.

Kernel command line: console=ttySC1,38400,N,8 mem=32M ether=8,0x300,0,0,eth0

MS104SH4 IRQ setup ..<6> done .

CPU clock: 236.25MHz

Bus clock: 59.06MHz

Module clock: 59.06MHz

Interval = 147662

sci_set baud: t=47

Calibrating delay loop... 235.92 BogoMIPS

Use 'Preset loops_per jiffy'=1179648 for preset Ipj.

&/I_em)ory: 30444k/32768k available (1694k kernel code, 2324k reserved, 55k data, 40
nit

Dentry cache hash table entries: 4096 (order: 3, 32768 bytes)

Inode cache hash table entries: 2048 (order: 2, 16384 bytes)

Mount-cache hash table entries: 512 (order: 0, 4096 bytes)

Buffer-cache hash table entries: 1024 (order: 0, 4096 bytes)

Page-cache hash table entries: 8192 (order: 3, 32768 bytes)

CPU: SH7750/SH7751/SH7750R/SH7751R/SH7760

POSIX conformance testing by UNIFIX

Linux NET4.0 for Linux 2.4

Based upon Swansea University Computer Society NET3.039

Initializing RT netlink socket

PC/104 bus for I/O space : physical addr 0x18000000, Dynamic bus sizing addr Oxc

0102000, 8 Bit addr 0xc0113000, 16 Bit addr 0xc0124000

PC/104 bus for memory space :physical addr 0x18000000, 8 Bit addr 0xc1136000, 16
Bit addr 0xc0135000

Starting kswapd

Disabling the Out Of Memory Killer

VFS: Disk quotas vdquot 6.5.1

Installing knfsd (copyright (C) 1996 okir@monad.swb.de).

JFFS2 version 2.1. (C) 2001, 2002 Red Hat, Inc., designed by Axis Communications

AB.
SuperH SCI(F) driver initialized
ttySCO at 0xffe00000 is a SCI
ttySC1 at Oxffe80000 is a SCIF
Real Time Clock Driver v1.10e
SH Real Time Clock Driver v0.01
Uniform Multi-Platform E-IDE driver Revision: 6.31
ide: Assuming 50MHz system bus speed for PIO modes; override with idebus=xx
hda: Hitachi XXM2.3.0, ATA DISK drive
ide0 at 0x1f0-0x1f7,0x3f6 on irq 12
hda: 125184 sectors (64 MB) w/1KiB Cache, CHS=978/4/32
Partition check:
hda: hdal
RAMDISK driver initialized: 16 RAM disks of 12288K size 1024 blocksize
loop: loaded (max 8 devices)
smc91111.c:vl.0saa 08/22/01 by Daris A Nevil (dnevil@snmc.com)
eth0: SMC91C11xFD(r:1) at 0x300 IRQ:8
MEM:8192b NOWAIT:0 ADDR 00:0c:7b:20:00:11
Probing for flash chips at 0x00000000:
cfi_cmdset_0001: Erase suspend on write enabled
Using buffer write method
MS104-SH4: Flash at 0x00000000
8 RedBoot partitions found on MTD device MS104-SH4 FLASH
Creating 8 MTD partitions on "MS104-SH4 FLASH":
0x00000000-0x00020000 : "RedBoot"
0x00020000-0x00040000 : "unallocated"
0x00040000-0x00140000 : "vmlinuz"
0x00140000-0x00540000 : "ramdisk.gz"
0x00540000-0x00640000 : "vmlinuz-vga"
0x00640000-0x00a40000 : "ramdisk-vga.gz"
0x00a40000-0x00fc0000 : "unallocated"
0x00fc0000-0x00fc1000 : "RedBoot config"
mtd: partition "RedBoot config" doesn't end on an erase block -- force read-only

Tracer: Initialization complete

NET4: Linux TCP/IP 1.0 for NET4.0

IP Protocols: ICMP, UDP, TCP, IGMP

IP: routing cache hash table of 512 buckets, 4Kbytes

TCP: Hash tables configured (established 2048 bind 4096)
NET4: Unix domain sockets 1.0/SMP for Linux NET4.0.
RAMDISK: Couldn't find valid RAM disk image starting at 0.
Freeing initrd memory: Ok freed

hda: hdal

hda: hdal

VFS: Mounted root (ext2 filesystem).

Freeing unused kernel memory: 40k freed
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modprobe: modprobe: Can't locate module char-major-4
INIT: version 2.84 booting

Mounting proc filesystem: [ OK ]

Configuring kernel parameters: [ OK ]

Setting clock (localtime): Tue May 25 15:46:11 UTC 2004 [ OK ]
Setting hostname MS104SH4: [ OK ]

Remounting root filesystem in read-write mode: [ OK ]
Activating swap partitions: [ OK ]

Finding module dependencies: [ OK ]

Checking filesystems

Checking all file systems.

[ OK

Mounting local filesystems: [FAILED]

INIT: Entering runlevel: 3

Setting network parameters: [ OK ]

Bringing up loopback interface: [ OK ]

Bringing up interface eth0: [ OK ]

Starting system logger: [ OK ]

Starting kernel logger: [ OK ]

Starting xinetd: [ OK ]

Starting vsftpd for vsftpd [ OK ]

Starting boa: [ O

Starting crond: [ OK ]

Alpha Project apLinux System
Kernel 2.4.20-celf3 on an sh4

MS104SH4 login:

CELinux
smbfs nfsfs FAILED
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6
MS104-SH4 MS104-SH4
6.1
MS104-SH4 SH7750R  BSC(Bus State Controller) /O
Table 6.1-1
(FRQCR) OXOE1A "
CPU 235.9296MHz
58.9824MHz
58.9824MHz
1 BCR1 0x80000809 |
LittleEndian
|
0: ROM 1:
2 : SRAM 3 : SDRAM 4:
5 : PCMCIA 6 . PCMCIA
2 BCR2 OXAAE5 " ( )
0 16 1 8 2 16 3 32
4 16 5 16 6 16
3 BCR3 0x0000 ]
1 SRAM
4 SRAM
4 BCR4 0x00000013 [ ]
ISIS16 BREQ RDY
1 WCR1 Ox71111111 [ ] ( )
01 11 2 1 3
4 1 5 1 6 1 DMA 15
2 WCR2 OXDFF2466A [ ] ( )
1 09 11 2 3 3
4 1 5 15 6 12
m SDRAM ( 3)
CAS 2
3 WCR3 0x07717515 [ ]
01 10 2 1 4 0
|
01 11 2 1 4 1
MCR 0x1009219C m SDRAM
RAS 6
CAS 1
RAS 2
RAS-CAS 2
2
4+TRC
32
1 5 CF CIs
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PCMCIA PCR 0xCF3B ]
1 5 50 6 0
[ OE/WE
5 15 6 6
m OE/WE
5 15 6 6
RTCSR | 0xA508 |
CKIO/4
RTCNT 0xA500 ]
0
RTCOR | OxA5BC ]
4kCycle/64msec
RFCR 0xA400 ]
0
DRAM SDMR3 0xFF94008C = SDRAM
32
0x00 8
CAS 2
A 0x54540000 m |/O A
P15 P14 P13 P12
P11 P10 P9 P8
P7~-0 J5
A 0xO0EO00 m |/O A
B 0x000000BF m /O B
P19 P18 P17 P16
B 0x0004 m /O B
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6.2 MMU
MS104-SH4 SH7750R  MMU(Memory ManagementUnit)
MMU Linux os
MS104-SH4 Linux CompactFlash PC104
MMU
RedBoot MMU Linux MMU
MS104-SH4 MMU  RedBoot Table6.2.1 RedBoot MMU
TLBO
TLB1
| :
TLB63
Fig 6.2-1 MMU
RedBoot MMU ecos-2.0/packages/sh/ms104sh4/v2_0/include/plf_mmu.h
MMU ecos-2.0/packages/sh/ms104sh4/v2_0/src/plf_mmu.c
RedBoot Linux Linux-KIT-A02 Linux

http:/imww.apnet.co.jp/e-linux/index.html

MMU

SH-4 SH7750
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Table 6.2-1 RedBoot MMU

- - 0 25 -
0x14000000 4Akbyte 26 0x14000000 CompactFlash 16bit
0x14000000 4kbyte 27 0x14010000 CompactFlash 16bit
0x14000000 4kbyte 28 0x14020000 CompactFlash 16bit I/O
0x18000000 64kbyte 29 0x19000000 PC104 11O
0x18000000 64kbyte 30 0x19100000 PC104 8bit I/O
0x18000000 64kbyte 31 0x19200000 PC104 8bit I/O
0x18000000 1Mbyte 32 0x20000000 PC104 8bit
0x18100000 1Mbyte 33 0x20100000 PC104 8bit
0x18200000 1Mbyte 34 0x20200000 PC104 8bit
0x18300000 1Mbyte 35 0x20300000 PC104 8bit
0x18400000 1Mbyte 36 0x20400000 PC104 8bit
0x18500000 1Mbyte 37 0x20500000 PC104 8bit
0x18600000 1Mbyte 38 0x20600000 PC104 8bit
0x18700000 1Mbyte 39 0x20700000 PC104 8bit
0x18800000 1Mbyte 40 0x20800000 PC104 8bhit
0x18900000 1Mbyte 41 0x20900000 PC104 8bit
0x18a00000 1Mbyte 42 0x20a00000 PC104 8bit
0x18b00000 1Mbyte 43 0x20b00000 PC104 8bit
0x18c00000 1Mbyte 44 0x20c00000 PC104 8bit
0x18d00000 1Mbyte 45 0x20d00000 PC104 8bit
0x18e00000 1Mbyte 46 0x20e00000 PC104 8bit
0x18f00000 1Mbyte 47 0x20f00000 PC104 8bit
0x18000000 1Mbyte 48 0x18000000 PC104 16bit
0x18100000 1Mbyte 49 0x18100000 PC104 16bit
0x18200000 1Mbyte 50 0x18200000 PC104 16bit
0x18300000 1Mbyte 51 0x18300000 PC104 16bit
0x18400000 1Mbyte 52 0x18400000 PC104 16bit
0x18500000 1Mbyte 53 0x18500000 PC104 16bit
0x18600000 1Mbyte 54 0x18600000 PC104 16bit
0x18700000 1Mbyte 55 0x18700000 PC104 16bit
0x18800000 1Mbyte 56 0x18800000 PC104 16bit
0x18900000 1Mbyte 57 0x18900000 PC104 16bit
0x18a00000 1Mbyte 58 0x18a00000 PC104 16bit
0x18b00000 1Mbyte 59 0x18b00000 PC104 16bit
0x18c00000 1Mbyte 60 0x18c00000 PC104 16bit
0x18d00000 1Mbyte 61 0x18d00000 PC104 16bit
0x18e00000 1Mbyte 62 0x18e00000 PC104 16bit
0x18f00000 1Mbyte 63 0x18f00000 PC104 16bit
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Linux SH MMU Linux CPU
PGD PMD PTE
SH CPU PMD PGD Linux
MS104-SH4  Linux remap_area_pages PTE PC/104 PTE
arch/sh/kernel/pc104_ms104sh4.c CompactFlash arch/sh/kernel/cf-enabler.c
PTE
PTE include/
asm-sh/io_ms104sh4.c PC/104 Table6.2.2 Linux MMU

PTE CompcatFlash
mm
PGD( )
v 17 PTE PC/104
pgd_t PTE( ) PAGE( )
A
PGD PTE PAGE
Fig 6.2-2 Linux
Table 6.2-2 Linux MMU
( )

CompactFlash 16bit /0O cf_io_base

PC104 110 PC104 10_ADDR

PC104 8bhit I/O PC104 10_8 ADDR

PC104 8bit I/O PC104 10_16 ADDR

PC104 8bit PC104 MEM 8 ADDR

PC104 16bit PC104 MEM ADDR
Linux Linux Linux-KIT-A02 Linux

http://www.apnet.co.jp/e-linux/index.html
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6.3 1/0

Linux PC/IAT 0s 1o (ISA ) IRQ
PC/AT
SH l[e] l[e] Linux
/@] MS104-SH4
apLinux 110 SH CPU
11O arch/sh/kernelfio_ms104sh4.c  ms104sh4_isa_port2addr

Table 6.3-1 1/O

ISA (Linux) (SH)
IDE(CompactFlash) O0x1F0 Ox1F7 Linux
0x3F6
NIC( ) 0x1300 Ox131F 0xA8001300 OxA800131F
USB MS104-USB H/S 0x1000 0x1004 PC104_I0_8_ADDR
Linux
PC104 I/O 0x00000 0x10000 PC104_10_ADDR
ISA Linux
6.4 IRQ
MS104-SH4 Linux IRQ
Table 6.4-1 IRO
IRQ
1 PC104 IRQ15
2 PC104 IRQ14
3 PC104 IRQ12
4 PC104 IRQ11
5 PC104 IRQ10
6 PC104 IRQ9
7 PC104 IRQ7 (MS104-USB H/S )
8 NIC( Ethernet)
9 PC104 IRQ6 (MS104-USB H/S )
10 PC104 IRQ5 (MS104-USB H/S )
11 PC104 IRQ4 (MS104-VGA/LCD Touch panel)
12 IDE(CompactFlash)
13 PC104 IRQ3
14 RTC
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6.5 LED

MS104-SH4  LED CompactFlash GDB RedBoot

Fig 6.5-1 LED

LED
LED1 GDB

LED2 ComapctFlash
LED3
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A CompactFlash
TableA-1 CF
I O DATA CFS CFs-ive4
CFS-iv128
PCCF PCCF-64MS
PCCF-128MS
PCCF-192MS
BUFFALO RCF-X RCF-X_255MB
\4 HPC-CF256V
SanDisk SDCFB SDCFB-128-801
SDCFB-256-801
SDCFB-512-801
LEXAR MEDEA 8 MCF-64Mx8
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D RAM
]
Table D-1 RAM
dhclient DCHP
e2fsprogs Linux
glibc
iptables 1P
libgcc_s GCC
libstdc++ C++
libtermcap
ncurses
tcp_wrappers TCP
util-linux fdisk _hwclock
vixie-cron
xinetd
(alp-)busybox MS104-SH4
(alp-)tinylogin MS104-SH4
(alp-)boa Web MS104-SH4
alp-initscripts MS104-SH4
alp-MAKEDEV MS104-SH4

alp- CELinux
http:/itree.celinuxforum.org/toolchains/Userland_sh4_RPMS.tar.gz

]

Table D-2 /bin ( )
addgroup tinylogin
adduser tinylogin
ash busybox Bash
busybox busybox Linux
cat busybox
chgrp busybox
chmod busybox
chown busybox
cp busybox
cpio busybox cpio
date busybox
dd busybox ( )
delgroup tinylogin
deluser tinylogin
df busybox
dmseg busybox
dumpkmap busybox
echo busybox 1
false busybox 1
getopt busybox
grep busybox
gunzip busybox
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Table E-1 CompactFlash

MS104 series MS104-SH4

bash Bourne
bzip2

cpio

cracklib

devfsd

dhclient DHCP
diffutils

e2fsprogs ext2
filesystem CELinux
fileutils GNU
findutils

ftp FTP
gawk GNU awk &
gdb GNU
glibc GNU C
grep GNU grep egrep fgrep
gzip GNU
hdparm

initscripts CELinux
iproute Linux
iptables IP

iputils 1P

libcapl POSIX.1le
libgcc_s GCC
libstdc++ GNU C++
libtermcap termcap
mingetty getty
minicom

modutils Linux
ncurses

net-tools

pam

portmap RPC
procps /proc
psmisc proc
readline

sed GNU sed
setup

sh-utils GNU
shadow-utils

strace

sysklogd
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Sysvinit SystemV  init
tar GNU tar
tcp_wrappers TCP

tcpdump

telnet TELNET
telnet-server TELNET
termcap

textutils GNU

tftp TFTP
tftp-server TFTP

util-linux

vixie-cron

vsftp FTP

xinetd

zlib

alp-MAKEDEV MS104-SH4
alp-boa-cf CompactFlash Web

alp-busybox-cf

vi  rpm2cpio

alp-setup-ms104sh4-cf

CompactFlash

CELinux

http:/itree.celinuxforum.org/toolchains/Userland_sh4_RPMS.tar.gz
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Linux GNU SH-Linux eCos/Redboot CE-Linux

SH7750
PC/104 Specification PC/104 Consortium
SH-3 SH-4 CQ

UNIX OS CQ

Linux CQ
Linux CQ
LINUX 2 Alessandro rubini,Jonathan corbet
LINUX 2 Daniel P. Bovet,Marco Cesati

Embedded Software Development with eCos Anthony J. Massa / Prentice Hall

http:/iwww.celinuxforum.org/
CELinux

http:/Mmww.jp.redhat.com/
eCos/RedBoot

http://www.ecoscentric.com/index.shtml
eCosCentric Ltd. eCos/RedBoot

http://sources.redhat.com/redboot/
RedBoot

http://www.gnu.org/japan/
GNU ( )

http://www.busybox.net/
Busybox

http://tinylogin.busybox.net/
Tinylogin

http://www.boa.org/
Boa

http:/iww.m17n.org/linux-sh/
GNU/Linux on SuperH Project
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