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1.3 Microwindows

Microwindows  Century Software
Microwindows 3
2 API

APl Microwindows Win32 API APl Nano-X X Window System  API APl 2
Nano-X  Linux
Microwindows
PC X Window System Nano-X 100~200KB



AN326 ALPHAPROJECT Co. LTD.

2. MS104-USB H/S

21 MS104-USB H/S

MS104-USB H/S USB2.0  High Speed 12Mbps Low Speed 1.5Mbps PC/104 USB
MS104-USB H/S CPU MS104-SH4 LinuxUSB
MS104-SH4  Linux apLinux MS104-USB H/S UsB
usB PC/104 MS104-VGA/LCD
USB Microwindows UsB
USB usB UsB
UsB
usB UsB
USB
Linux

USB

MS104-SH4

Fig 2.1-1 MS104-USB H/S
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2.2 MS104-USB H/S

MS104-USB H/S  MS104-SH4 LinuxUSB
MS104-VGA/LCD USB
MS104-USB H/S MS104-SH4 usB

USB

MS104-SH4

Fig 2.2-1 USB

USB

MS104-USB H/S

[ ] MS104-VGA/LCD USB
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Fig 2.2-2 USB
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2.3
Linux
Linux USB USB USB
UsB USB HCD
API UsB usB HCD
MS104-USB H/S HCD USB MS104-USBH/S USB
SL811HST 2 apLinux UsB
UsB usB usB
usB
API
< MS104-USB H/S
(HCD) (HCD) HCD

Fig 2.3-1 Linux USB

Table 2.3-1 USB

CH1 0x1000 9
0x1001
CH2 0x1002 10
0x1003
Linux
|--drivers
|--usb
|-- hc_simple.c URB USB
|-- hc_simple.h URB USB
[-- hc_sI811.c USB
|-- hc_sl81l.h USB
|-- hc_sl811rh.c

Fig 2.3-2 LinuxUSB
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3. MS104-USB H/S
MS104-USB H/S MS104-SH4 USB
3.1 MS104-USB H/S
apLinux MS104-SH4
. PC

RedBoot/Linux TFTP NFS TETP
NFS PC

MS104-USB H/S  PC/104 MS104-SH4 DC5V+ 5
MS104- USB H/S 2A
USB 1A USB

e LAN
NFS PC  MS104-SH4 MS104-SH4 LAN

e USB
Linux USB USB usB UsB
256Mbyte

Table 3.1-1 MS104-USB H/S MS104-SH4

PC/104 USB MS104-USB H/S
CPU MS104-SH4
HOST PC PC/AT
oS Linux( FedoraCorel)
0S
TFTP NFS
CD-R
LAN 10Base-T or 100Base-TX 1
USB 256Mbyte 1 USB
RS232C
MS104-SH4
LAN PC
VGA & 60.1Hz 29.5kHz
DC5V+ 5% 2A
1 Linux USB
Is 256Mbyte
usB
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3.2 MS104-USB H/S
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CH2 PC/104 IRQ5  Linux 10 JP3  CH2 IRQ5

PR

o O o
IROO

IRO7

o o o
[allo] o
o|[elle]
oo o

IROA

IROR

IRO4

o o o

IROR

CH1 CH?2

Fig 3.2-5 JP3 2



AN326 ALPHAPROJECT Co. LTD.

3.3 USB
apLinux USB HID Human Interface Device
usB usB usB
MS104-USB H/S Linux
USB MS104-USB H/S Linux MS104-SH4
LAN
[ 0 C5* %
gt { 0 | 2
E D-Sub
PC
MS104-SH4
RS232C
Fig 3.3-1 MS104-SH4
Linux  root
[alpha@ap_linux ms104sh4]$su - «
Password:*rierek
MS104-SH4 CD-ROM MS104-SH4 MS104-USB H/S
Linux RAM TFTP
[tftpboot
MS104-SH4 CD-ROM Linux RAM

[alpha@ap_linux root}# mount /dev/cdrom /mnt/cdrom «

[alpha@ap_linux rootj# cp /mnt/cdrom/linux/ms104usb/vmlinuz-ms104sh4-x.x-usb /tftpboot/. «
[alpha@ap_linux root]# cp /mnt/cdrom/linux/ms104usb/ramdisk-ms104sh4-x.x-usb.gz /tftpboot/. «

MS104-SH4 Linux MS104-SH4 Linuxstart.pdf CD-ROM MS104-SH4
http://www.apnet.co.jp/e-linux/dl/filecenter/index.html
MS104-SH4 http:/iwww.apnet.co.jp/e-linux/dl/filecenter/index.html
https://www.apnet.co.jp/cgi-bin/ms104_reg/index.html
XX 2.0 2.0
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MS104-USB H/S  MS104-SH4 Fig 3.3-1 MS104-SH4

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

+Ethernet eth0: MAC address 00:0c:7h:xx:xx:xX
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 20:25:22, Oct 3 2003

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

RAM: 0x8c000000-0x8e000000, 0x8c00fOb8-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.
== Executing boot script in 5.000 seconds - enter ~C to abort

~C

RedBoot>

RedBoot  Linux

TFTP P 192.168.1.201
RedBoot>load —-r -b 0x8c210000 —-m tftp —h 192.168.1.201 vmlinuz-ms104sh4-x.x-usb «
Raw file loaded 0x8c210000-0x8c30c120, assumed entry at 0x8c210000
RedBoot> fis create -b 0x8c210000 -| 0x100000 -r 0x8c210000 -e 0x8c210000 -f 0x80040000 vmlinuz «
An image named 'vmlinuz' exists - continue (y/n)? y «
.. Erase from 0x80040000-0x80140000: ........

... Program from 0x8c210000-0x8c310000 at 0x80040000:. ........
... Unlock from 0x80fe0000-0x81000000: .

... Erase from 0x80fe0000-0x81000000: .

... Program from 0x8dfdf000-0x8dfff000 at 0x80fe0000: .

... Lock from 0x80fe0000-0x81000000: .

RedBoot>

X.X 2.0 20

RedBoot RAM
TFTP P 192.168.1.201
RedBoot>load —r —b 0x8c360000 —m tftp —h 192.168.1.201 ramdisk-ms104sh4-x.x-usb.gz <

Raw file loaded 0x8c360000-0x8c708320, assumed entry at 0x8c360000

RedBoot> fis create -b 0x8c360000 -| 0x400000 -r 0x8c360000 -e 0x8c360000 -f 0x80140000 ramdisk.gz «
An image named 'ramdisk.gz" exists - continue (y/n)? y «

... Erase from 0x80140000-0x80540000: .

... Program from 0x8c360000-0x8c760000 at 0x80140000: ........ccceceerveereerueenenns

.. Unlock from 0x80fe0000-0x81000000: .

... Erase from 0x80fe0000-0x81000000: .

... Program from 0x8dfdf000-0x8dfff000 at 0x80fe0000: .
... Lock from 0x80fe0000-0x81000000:

RedBoot>

X.X 2.0 20
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RedBoot fconfig liboot Linux RedBoot

RedBoot> fconfig «

Run script at boot: false «

Use BOOTP for network configuration: false
Gateway IP address: 0.0.0.0

Local IP address: 192.168.1.200

Local IP address mask: 255.255.255.0

Default server IP address: 0.0.0.0

Console baud rate: 38400

DNS server IP address: 0.0.0.0

GDB connection port: 9000

Force console for special debug messages: false
Booting Linux Kernel at Power ON: false

Load Linux Kernel & File System: true «
Linux Kernel Destination address: 0x8¢210000
Linux Kernel Source address: 0x80040000
Linux Kernel Size: 0x100000

RAM disk Destination address: 0x8c360000
RAM disk Source address: 0x80140000

RAM disk Size: 0x400000

Modify Linux Kernel Parameter: false

Use VGA/LCD monitor(MS104-VGA/LCD): false

Network debug at boot time: false

Update RedBoot non-volatile configuration - continue (y/n)?y «
... Unlock from 0x80fc0000-0x80fd0000: .

... Erase from 0x80fc0000-0x80fd0000: .

... Program from 0x8dfcf000-0x8dfdf000 at 0x80fc0000: .

... Lock from 0x80fc0000-0x80fd0000: .

RedBoot>

liboot Linux
RedBoot> liboot «
Now loading Linux kernel:

Linux kernel source address : 0x80040000
Linux kernel destination address : 0x8c210000
Linux kernel size : 0x00100000

Uncompressing Linux... Ok, booting the kernel.

11
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USB

USB USB Iproc
MS104-USB H/S  MS104-SH4

MS104-USB H/S

PC/104

PC/104

LAN

2A

MS104-SH4

RS232C

Fig 3.3-2 MS104-SH4

MS104-USB H/S  MS104-SH4 Fig 3.3-2 MS104-SH4

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

+Ethernet ethO: MAC address 00:0C:7b:XX:XX:XX
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 20:25:22, Oct 3 2003

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

RAM: 0x8c000000-0x8e000000, 0x8c00f0b8-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.

RedBoot>

12
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MS104-SH4 liboot MS104-USB H/S Linux

RedBoot> liboot «

Now loading Linux kernel:

Linux kernel source address : 0x80040000
Linux kernel destination address : 0x8c210000
Linux kernel size : 0x00100000

Uncompressing Linux... Ok, booting the kernel.

Linux root

MS104SH4 login: root <l
USsB Iproc/bus/usb
/proc/bus/usb

[MS104SH4@root# cd /proc/bus/usb «
MS104SH4@root}# Is
001/ 002/ devices drivers

Linux usB
[MS104SH4@root}# cat drivers «

usbdevfs

hub

usb_mouse

keyboard

usb-storage

serial

usB

[MS104SH4@root}# cat  devices <
: Bus=02 Lev=00 Prnt=00 Port=00 Cnt=00 Dev#= 1 Spd=12 MxCh= 1
: Alloc= 0/900 us ( 0%), #Int= 0, #lso= 0
: Ver= 1.10 CIs=09(hub ) Sub=00 Prot=00 MxPS= 8 #Cfgs= 1
. Vendor=0000 ProdID=0000 Rev= 0.00
: Product=USB SL811HS Root Hub

S: SerialNumber=0

C:* #lfs= 1 Cfg#= 1 Atr=40 MxPwr= OmA

I: If#= 0 Alt= 0 #EPs= 1 Cls=09(hub ) Sub=00 Prot=00 Driver=hub

Ad=81(l) Atr=03(Int.) MxPS= 2 Ivl=255ms
Bus=01 Lev=00 Prnt=00 Port=00 Cnt=00 Dev#= 1 Spd=12 MxCh= 1

: Alloc= 0/900 us ( 0%), #Int= 0, #lso= 0
: Ver= 1.10 CIs=09(hub ) Sub=00 Prot=00 MxPS= 8 #Cfgs= 1
: Vendor=0000 ProdID=0000 Rev= 0.00
. Product=USB SL811HS Root Hub
S: SerialNumber=0
C:* #lfs= 1 Cfg#= 1 Atr=40 MxPwr= OmA
I: If#= 0 Alt= 0 #EPs= 1 Cls=09(hub ) Sub=00 Prot=00 Driver=hub
E: Ad=81(l) Atr=03(Int.) MxPS= 2 IvI=255ms

Iproc/bus/usb/devices http://www.linux-usb.org/USB-guide/book1.html
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USB
USB FDD HDD CD-ROM USB
usB
Linux USB SCSI

MS104-USB H/S

uUsB

PC/104

[ D> 5%

2A

MS104-SH4
RS232C
Fig 3.3-3 USB
MS104-USB H/S  MS104-SH4 Fig 3.3-3 USB
MS104-SH4 OFF MS104-SH4 COM2(SCIF)  Ethernet
PC Ethernet
MS104-SH4 ON RedBoot

+Ethernet ethO: MAC address 00:0C:7b:XX:XX:XX
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 20:25:22, Oct 3 2003

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

RAM: 0x8c000000-0x8e000000, 0x8c00f0b8-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.

RedBoot>

14
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liboot MS104-USB H/S Linux
RedBoot> liboot «
Now loading Linux kernel:

Linux kernel source address : 0x80040000
Linux kernel destination address : 0x8c210000
Linux kernel size : 0x00100000

Uncompressing Linux... Ok, booting the kernel.

Linux root
MS104SH4 login: root «
MS104-USB H/S A FAT usB

/dev/sdal
[MS104SH4@root]# hub.c: USB new device connect on bus2, assigned device number 2
scsiO : SCSI emulation for USB Mass Storage devices
Vendor: HAGIWARA Model: UD-Pure Rev: 1.00
Type: Direct-Access ANSI SCSI revision: 02

Attached scsi removable disk sda at scsiO, channel 0, id 0, lun 0
SCSI device sda: 243712 512-byte hdwr sectors (125 MB)

sda: Write Protect is off

Partition check:

sda: sdal «

FAT USB

[MS104SH4@root# mkdir /mnt/usbfsl «

[MS104SH4@root}# mount -t vfat /dev/sdal /mnt/usbfsl«

uSB USB

[MS104SH4@root]# umount /dev/sdal «
[MS104SH4@root]# usb.c: USB disconnect on device 2 <4 usB

usB UsB MS104-USB H/S
USB /dev/sdbl

[MS104SH4@root}# hub.c: USB new device connect on bus1/1, assigned device number

3
scsil : SCSI emulation for USB Mass Storage devices
Vendor: USB-FS  Model: SAMSUNG SV8004H Rev: 0.01
Type: Direct-Access ANSI| SCSI revision: 02

Attached scsi disk sdb at scsil, channel 0, id 0, lun 0

SCSiI device sdb: 156368016 512-byte hdwr sectors (80060 MB)

sdb: sdbl 4mm

15
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USB USB
usB usB usB (HID) HID
Linux 101
UsB USB Microwindows
Microwindows UsB pPs/2 USB /dev/psaux
/dev/psaux 13 63
Microwindos
Ctri+C
MS104-USB H/S
usB

VGA USB

] MS104-SH4
D-Sub
=il
) | LAN
DC5: 5% ©
2A
[j] PC
RS232C
Fig 3.3-4 USB UsB
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MS104-USB H/S  MS104-SH4 Fig 3.3-4 USB USB

MS104-SH4 OFF MS104-SH4 COM2(SCIF)  Ethernet
PC Ethernet

MS104-SH4 ON RedBoot

+Ethernet ethO: MAC address 00:0C:7h:XX:XX:XX
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 20:25:22, Oct 3 2003

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

RAM: 0x8c000000-0x8e000000, 0x8c00f0b8-0x8dfdd000 available
FLASH: 0x80000000 - 0x81000000, 128 blocks of 0x00020000 bytes each.

RedBoot>

RedBoot fconfig MS104-VGA/LCD VGA RedBoot

fconfig ms104vgatrue RedBoot  MS104-VGA/LCD

RedBoot> fconfig msi104vga true «
ms104vga: Setting to true

Update RedBoot non-volatile configuration - continue (y/n)?y «
.. Unlock from 0x80fc0000-0x80fd0000: .

... Erase from 0x80fc0000-0x80fd0000: .

.. Program from 0x8dfcf000-0x8dfdf000 at 0x80fc0000: .

.. Lock from 0x80fc0000-0x80fd0000: .

RedBoot>

fconfig ms104vga_bpp 8 8bpp

RedBoot> fconfig ms104vga bpp 8
RedBoot>

fconfig ms104vga_res 800600 800x 600

RedBoot> fconfig ms104vga_res 800600«

RedBoot>

fconfig ms104vga_output_vgatrue VGA

RedBoot> fconfig ms104vga_output_vga true «

RedBoot>

17
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VGA
RedBoot> fconfig ms104vga_custom_pcl04 false«

RedBoot> fconfig ms104vga_output_lcd false «

RedBoot> fconfig ms104vga_output_lcd_sim false «
RedBoot> fconfig ms104vga_output_ntsc false «
RedBoot> fconfig ms104vga_output_svideo false «

RedBoot>

fconfig -l —n MS104-VGA/LCD
RedBoot> fconfig -l -n «
boot_script: false

kernel_para: false

ms104vga: true < MS104-VGA/LCD
ms104vga_bpp: 8 4 — 8orl15o0r16
ms104vga_custom_pcl04: false <4— PC/104

ms104vga_output_lcd: false <€——— LCD
ms104vga_output_lcd_sim: false <4— oD

ms104vga_output_ntsc: false 4— NTSC
ms104vga_output_svideo: false €——— S-Video
ms104vga_output_vga: true 4——— VGA

ms104vga_res: 800600 4“— 800600 or 640480
net_debug: false

RedBoot>

LCD NTSC S-Video VGA

liboot MS104-USB H/S Linux
RedBoot> liboot «

Now loading Linux kernel:

Linux kernel source address : 0x80040000

Linux kernel destination address : 0x8c210000

Linux kernel size : 0x00100000

Uncompressing Linux... Ok, booting the kernel.

18
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root

Linux
MS104SH4 login: root «

Microwindows nxterm
[MS104SH4@root]# nano-X | nanowm | nxterm «

uSB uSB

nstenm

Fig 3.3-5 nxterm
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4. Linux
USB Linux USB GUI
GUI Microwindows
GUI
Linux
!
Microwindows
!
!
4.1 Linux
MS104-USB H/S Linux UsSB

X-Window Linux

Configuration
File

Linux Configurator

Cross Compiler

JL
—

Fig 4.1-1 Linux build
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45 Microwindows

Microwindows  Century Software
Microwindos 3
2 API

APl Microwindows Win32 API APl Nano-X X Window System  API APl 2
Nano-X  Linux

API

Nano-X Microwindows

Fig 4.5-1 Microwindows

Nano-X X Window System

Nano-X Nano-X
Nano-X
Nano-X
Nano-X nanowm
Nano-X Nano-X
nanowm
Nano-X
Linux

Fig 4.5-2 Microwindows
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4.7
Linux oS
Linux
HDD COM
Linux
(ext2  ext3)
Linux
e aplinux MS104-SH4 Linux
8Mbyte FlashMemory CF
CF
Flash Memory
(BootArea) jmTT T T T s
Compact Flash
RedBoot
Application
Linux Kernel

apLinux Root
FileSystem

Application

Fig 4.7-1 apLinux
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4.9

Microwindows MS104-SH4 MS104-VGA/LCD MS104-USB H/S USB

MS104-USB H/S

USB

VGA
MS104-VGA/LCD
MS104-SH4
LAN
DC5t 5%
2A

] Pc

RS232C

Fig 4.9-1 USB
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Linux

Linux GPL
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SH7750
PC/104 Specification PC/104 Consortium
LINUX 2 Alessandro rubini,Jonathan corbet
LINUX Daniel P. Bovet,Marco Cesati
USB cQ
http://www.usb.org/
USB Implementers Forum USB

http://www.linux-usb.org
Linux USB USB  Linux

http://embedded.centurysoftware.com/
Century Software Microwindows

http:/mww.embedded.jp/

43



7F)r—av/—F AN326 ALPHA PROJECT Co.LTD.

Linux, SH-Linux, eCos/Redboot, Microwindows DFFICEH =L < DEMEIZEVHE L BRBEHOEZRLET,

EEEIZONT

CANEOEMEET B TLO7IAC Y FARELET,

AXEORBERMICHEE T A EF—UELLEYS,

- AXEBEORNBR. BRFELGLICERESNDZEADYET,

AXEOARIZOVTIE, BEEHLTHERWELELEDS, F-—CFBLR, RYBESTRAEORAHY FL-oBHETITER

-Fél/\o
- ANBORRICEDIE, 7IV—r—2av2BALEHER. F—EBESNRELTH, BUETRE—UEEZEVFEFADOTITATSE

LY,

BEEIZD\T

- SuperH (£, (#) LRYRTH/ OCOEREE. AEFLIIESREHTT,

+ Linux [&, Linus Torvalds MXKEH & PZDMDEIZH (T2 B FEEE(LEETT.
+ Microwindows I& Century Software D& ZEE, EEFIIEREMTT,

- eCos™ # & U RedBoot™ (& RedHat™#t D EZE T,

- Windows®® IE X4 13 Microsoft®Windows®Operating System T3,
Microsoft, Windows, Windows NT i%. >k[E Microsoft Corporation.? K [E 35 L % OO EIZ IS 1) 2 FEEE £ 7 1 3B ERAGHE T,

Windows®XP, Windows®2000 Professional. Windows®Millennium Edition, Windows®98 /%, > [E Microsoft Corporation. D 4 RT3,
ARLETHETROL AL THRBL TWDHENTENET, TTHRLIZE N,

Windows®XP 1% Windows XP % L < I WinXP

Windows®2000 Professional (% Windows 2000 % L < X Win2000

Windows®Millennium Edition (X Windows Me & L < |& WinMe

Windows®98 /% Windows 98 % L < £ Win98

FEDMDRMtA. AL, FHOBRERELEERETT.

(1> ALPHAPROJECT Co.LTD.

¥BRXst7Lo7 7Oz b
T431-3114

B R TR X FE5HT 834
http://www. apnet. co. jp
E-MAIL : sales@apnet. co. jp

44



