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1.  Introduction 
 

 
1.1.  About This Manual 

This manual provides the information necessary for using SUZAKU.   
 

Outline of contents is as follows: 
 

¸ Basic operations 
¸ Writing the Flash memory 

¸ Building Kernel and Userland 
¸ Customizing 

¸ Application software development 

 
We hope the information in this document will help you get the best functionality out of the SUZAKU. 

 
1.2.  About the Fonts 

In this manual fronts are used according to the following conventions. 

Table 1-1 Fonts 

Fonts Description 
Fonts in text Text 
[PC ~]$ ls Prompt and user input character strings 

 

1.3.  Conventions in Command Input Examples 

The command input examples contained in this manual are based on the assumed execution environment 
associated with the respective display prompt. The directory part ñ/ò differs depending on the current directory.  
The home directory of each user is represented by ñ~ò. 

Table 1-2 Relationship between Display Prompt and Execution Environment 

Prompt Command Execution Environment 
[PC /]# To be executed by a privileged user on Work PC 
[PC /]$ To be executed by a general user on Work PC 
[SUZAKU /]# To be executed by a privileged user on SUZAKU 
[SUZAKU /]$ To be executed by a general user on SUZAKU 
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1.4.  Acknowledgements 

The software used in the SUZAKU is composed from Free Software / Open Source Software. These are the 
achievements of many developers from all over the world.  We would like to take this opportunity to thank all 
these developers. 

 
1.5. Precautions 

The software and documentation contained in this product is provided ñAS ISò without warranty of any kind 
including warranty of merchantability of fitness for a particular purpose, reliability, correctness or accuracy.  
Furthermore, we do not guarantee any outcomes resulting from the use of this product. 
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2.  Getting Started 
 

 
2.1.  Preparation 

Please prepare the following before using the SUZAKU. 
 
¸ Work PC 

A PC that runs on Linux or Windows and has at least one serial port 
 
¸ Serial cross cable 

A D-Sub9-pin (female-to-female) cable for cross connections 
 
¸ D-Sub9-pin ï 10-pin conversion cable 

The D-Sub9-pin - 10-pin conversion cable is required to connect the D-Sub9-pin to the pin header 
(10pins) of the board 

 
¸ Development Kit CD-ROM (hereafter called CD-ROM) 

This CD-ROM contains various manuals and source code related to the SUZAKU. 
 
¸ Serial console software 

Please install serial console software such as minicom or Tera Term on the work PC. 
 
¸ DC3.3V Power Supply 

Please prepare a power supply that has a DC3.3V output. 
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2.2.  Connecting Cables 

Connect the serial cross cable, the power cable, and the LAN cable to the SUZAKU as shown in Figure 2-1. 
 

LAN Cable

D-Sub 9Pin-10Pin
Conversion Cable

DC3.3V Power 
Supply

SUZAKU

D-Sub 9 Pin
Cross Cable

Work PC

HUB

LAN Cable

 
Figure 2-1  Example of SUZAKU Cable Connections 

 
 
2.3.  Jumper Pin Setting 

The operation at booting can be set by setting jumpers on the SUZAKU. The jumper setting and its 
corresponding operation are shown in Table 2-1. For more information, refer to Section 4.2, Boot Mode. 
 

Table 2-1 Jumper Setting and Operation at Booting 

JP1 JP2 Operation at Booting Boot Mode 
OPEN OPEN Boot Linux Kernel Auto Boot Mode 

SHORT OPEN Boot First Stage Boot Loader Boot Loader Mode 
－ SHORT FPGA Configuration (*1) ー 

*1 For more information, refer to the SUZAKU Hardware Manual. 
 

TIPS 
Definition of ñOPENò and ñSHORTò 
・OPEN 
・SHORT 

：  
：  

A jumper socket is not placed in the jumper. 
A jumper socket is not placed in the jumper. 

 



                                  Software Manual ver.1.3.1 
 

 

    
 

5 

 
Figure 2-2 Jumper Position 
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3.  Development Environment 
 

 
Applications for the SUZAKU can be cross-developed on the work PC. 
 
3.1.  Installing Cross Development Environment Packages 

Install the SUZAKU cross development environment packages that are contained in the CD-ROM at 
cross-dev directory.  This installation must be done under root privilege. The following packages are 
available. 

 
3.1.1. SUZAKU-S 
 
The cross development environment package for SUZAKU-S is a tar archive file compressed using gzip.  
Extract it from the /usr/local/microblaze-elf-tools/ directory. 
 
 

 
 
 
 
 
 
 

 

Figure 3-1  Installing a Cross Development Package 
 

Then add the directory that contains an executable file to the PATH environment variables so that you can 
easily use the Cross Development Environment.  The setting method differs depending on type of shell. 
Refer to the manual associated to the shell you are using. 
 
The following shows an example of bash setting.  If these settings are described in the .bashrc file, these 
settings can be available automatically when you login the system next time. 

 
 
 

 

Figure 3-2  Environment Variable PATH Setting Example 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

[PC ~]$ su ï 
[PC ~]# mkdir -p /usr/local/microblaze-elf-tools/ 
[PC ~]# cd /usr/local/microblaze-elf-tools/ 
[PC microblaze-elf-tools]# tar zxvf microblaze-elf-tools-20060213.tar.gz 
[PC microblaze-elf-tools]# ls 
bin  include  info  lib  libexec  microblaze  share 
[PC microblaze-elf-tools]# exit 
[PC ~]$ 

[PC ~]$ export PATH=$PATH:/usr/local/microblaze-elf-tools/bin 
[PC ~]$ 
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3.1.2. SUZAKU-V 
 

The cross development environment packages for SUZAKU-V are contained in the CD-ROM at 
cross-dev/powerpc directory.  Included package formats are, deb (for Debian system distribution), rpm (for 
Red Hat system distribution) and tgz (non-installer).  Select any one that is appropriate for the operating 
system in use. 

 

Table 3-1 List of Cross Development Environment Packages 

Package name Version Description 
binutils-powerpc-linux 2.15-5 The GNU Binary utilities 
cpp-3.3-powerpc-linux 3.3.5-13 The GNU C preprocessor 
g++-3.3-powerpc-linux 3.3.5-13 The GNU C++ compiler 
gcc-3.3-powerpc-linux 3.3.5-13 The GNU C compiler 
genromfs 0.5.1-3 The make equivalent for romfs file system 

libc6-powerpc-cross 2.3.2.ds1-20 GNU C Library: Shared libraries and Time 
zone data 

libc6-dev-powerpc-cross 2.3.2.ds1-20 GNU C Library: Development Libraries 
and Header Files 

libc6-pic-powerpc-cross 2.3.2.ds1-20 GNU C Library: PIC archive library 
libc6-prof-powerpc-cross 2.3.2.ds1-20 GNU C Library: Profiling Libraries 
libdb1-compat-powerpc-cross 2.1.3-7 The Berkeley database routines 
libgcc1-powerpc-cross 3.3.5-13 GCC support library 
libstdc++5-powerpc-cross 3.3.5-13 The GNU Standard C++  Library v3 

libstdc++5-3.3-dbg-powerpc-cross 3.3.5-13 The GNU Standard C++  Library v3 
(debugging files) 

libstdc++5-3.3-dev-powerpc-cross 3.3.5-13 The GNU Standard C++  Library v3 
(development files) 

libstdc++5-3.3-pic-powerpc-cross 3.3.5-13 The GNU Standard C++  Library v3 
(shared library subset kit) 

linux-kernel-headers-powerpc-cross 2.5.999-test7-bk-16 Linux Kernel Headers for development 
 
An example of installation for the cross development packages is shown in Figure 3-3. 
 
 
 
 
 
 
 

Figure 3-3  Installing a Cross Development Package 

 
Specify multiple packages simultaneously as follows if the installation fails due to the dependency. 

 
 

 

Figure 3-4  Installing multiple Packages 
 
 
 
 
 
 

[PC ~]# dpkg -i xxx.deb yyy.deb zzz.deb 

 
[PC ~]# dpkg -i binutils-powerpc-linux_2.15-5_i386.deb Ŷwhen ñdebò package is used 
[PC ~]# rpm -i binutils-powerpc-linux-2.15-5_i386.rpm  Ŷwhen ñrpmò package is used 
[PC ~]# tar zxf binutils-powerpc-linux-2.15.tgz -C /     Ŷwhen ñtgzò is used 
 



                                  Software Manual ver.1.3.1 
 

 

    
 

8 

3.2.  Packages Required for Building uClinux-dist 

The packages shown in Table 3-2 are required to build uClinux-dist on the work PC. Please install them to 
meet the environment of the work PC in use. 

 

Table 3-2  List of Packages Required for Building uClinux-dist 

Package 
Name 

Version Description 

libncurses-dev 5.4-4 or later Developerôs libraries and docs for ncurses 
zlibg-dev 1.2.2-4 or later compression library - development 
genromfs 0.5.1-3 or later This is the mkfs equivalent for romfs filesystem 
sed 4.1.2-8 or later The GNU sed stream editor 
perl 5.8.4-8 or later Larry Wall's Practical Extraction and Report Language 
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4.  How to Use SUZAKU 
 

 
This chapter describes how to use the SUZAKU. 
 
4.1.  Before Boot-up 

Connect the serial port 1 (CON1) of the SUZAKU to the work PC using a serial cable and activate the serial 
console software.  Then set the communication parameters as follows. 
 

Table 4-1  Serial Communication Setting 

Item Setting 
Transfer Rate 115,200bps 
Data Length 8bit 
Stop Bit 1bit 
Parity None 
Flow Control None 

 
 
4.2.  Boot Mode 

The SUZAKU provides three boot modes, Auto Boot Mode, Boot Loader Mode and Motorola S-Format 
Download Mode. The selection of the mode can be done with Jumper Pin (JP1) and BBoot Menu Screen.  
For the Mode Selection Jumper, refer to Section 2.3, Jumper Pin Settings. 
 
4.2.1.  Auto Boot Mode 
 
In Auto Boot mode, Linux starts automatically. To select this mode, set the jumper pins (JP1/JP2) to OPEN 
and then power on the SUZAKU. 
 
4.2.2.  Boot Loader Mode 
 
The boot loader mode is used to start the boot loader. The SUZAKU with factory default setting has a high 
performance boot loader + downloader called Hermit in the Flash memory.  Once the Hermit is started, a 
prompt to accept user input is displayed. Command functions available include the memory dump function as 
well as the function to write the Linux image into the Flash memory. 
 
To select the boot loader mode, set the jumper pin JP1 to SHORT and JP2 to OPEN, then power on the 
SUZAKU.  The BBoot boot log of the first stage boot loader and the instruction to go into the BBoot Menu is 
displayed on the serial console. 
 
 
 
 
 

Figure 4-1  BBoot Startup Screen 

 
 
 
 
Then press the z key for the BBoot Menu screen. 

BBoot v2.x (microblaze) 
Press ózô or óZô for BBoot Menu. 
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Caution 

 If the ñZò key is pressed after òPress ózô or óZô for BBoot Menuò is displayed, the key input may 
not be detected.  In this case, power on the SUZAKU while holding down the z key. 

 
 
The following BBoot Menu screen is displayed on the serial console. 
  
 
 
 
 

Figure 4-2  BBoot Menu Screen 
 
Then, hit either the ñaò key or ñEnterò key here. The SUZAKUôs default boot loader ñHermitò will boot up and 
the following prompt is displayed. 
 
 
 
 

Figure 4-3  Hermit Startup Screen 
 
To write data into the Flash memory using Hermit, you must once boot the SUZAKU in this mode. For more 
information to write the Flash memory, refer to Section 5.2, Writing Flash Memory with Hermit. 
 

TIPS 
If the BBoot Menu screen is not displayed, the Hermit Startup screen automatically appears.  

 
 
4.2.3.  Motorola S-Format Download Mode 
 
This mode is used to write the boot loader on the Flash memory when it is malfunctioning.  To select this 
mode, you can type in ñsò from the BBoot Menu screen.  For more information about how to go to the BBoot 
Menu Screen, refer to Section 4.2.2, Boot Loader Mode. 
 
The BBoot is stored in the area called Block RAM in FPGA.  Therefore, even if Linux or the area for Hermit 
on the Flash memory is collapsed by mistake, it still can be used as far as the FPGA is in a normal running.  
Moreover, since BBoot is the first program that runs after the SUZAKU is booted, it is also called the first 
stage boot loader. 
 
For more information about how to write in Motorola S-Format, refer to Section 5.4, Writing the Flash 
Memory in Motorola S-Format. 
 
 
 
 
 
 
 
 
 

Please choose one of the following and hit enter. 
a:  activate second stage boot loader (default) 
s:  download a s-record file 

Hermit-At v1.1.3 (suzaku/microblaze) compiled at 15:39:32, Aug 10 2006 
hermit> 
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4.3.  Boot-up 

Linux will boot up when the SUZAKU is powered on in the auto boot mode. The following log will be output on 
the serial port 1 if it boots up normally. (SUZAKU-S Starter Kit, Distribution:uClinux-dist-20051110-suzaku1) 
 

Linux version 2.4.32-uc0 (atmark@build) (gcc version 3.4.1 ( Xilinx EDK 8.1 Build EDK_I.17 090206 )) #1 Mon Jul 10 19:22:07 JST 
2006 
On node 0 totalpages: 8192 
zone(0): 8192 pages. 
zone(1): 0 pages. 
zone(2): 0 pages. 
CPU: MICROBLAZE 
Kernel command line: 
Console: xmbserial on UARTLite 
Calibrating delay loop... 25.60 BogoMIPS 
Memory: 32MB = 32MB total 
Memory: 29744KB available (957K code, 1703K data, 44K 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) 
POSIX conformance testing by UNIFIX 
Linux NET4.0 for Linux 2.4 
Based upon Swansea University Computer Society NET3.039 
Initializing RT netlink socket 
Microblaze UARTlite serial driver version 1.00 
ttyS0 at 0xffff2000 (irq = 1) is a Microblaze UARTlite 
Starting kswapd 
xgpio #0 at 0xFFFFA000 mapped to 0xFFFFA000 
Xilinx GPIO registered 
RAMDISK driver initialized: 16 RAM disks of 4096K size 1024 blocksize 
eth0: LAN9115 (rev 1150001) at ffe00000 IRQ 2 
uclinux[mtd]: RAM probe address=0x80125a30 size=0x174000 
uclinux[mtd]: root filesystem index=0 
NET4: Linux TCP/IP 1.0 for NET4.0 
IP Protocols: ICMP, UDP, TCP 
IP: routing cache hash table of 512 buckets, 4Kbytes 
TCP: Hash tables configured (established 2048 bind 4096) 
VFS: Mounted root (romfs filesystem) readonly. 
Freeing init memory: 44K 
Mounting proc: 
Mounting var: 
Populating /var: 
Running local start scripts. 
Setting hostname: 
Setting up interface lo: 
Mounting /etc/dhcpc: 
Starting DHCP client: 
Starting inetd: 
Starting thttpd: 
 
SUZAKU-S.STARTER-KIT login: 

Figure 4-4 Boot Log 

 
Both the login user and the default password are ñrootò. 
 

Table 4-2  User Name and Password for Console Login 

User name Password Privilege 
root root Privileged user 
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4.4.  Structure of a Directory 

The structure of a directory is shown in Table 4-3. 

Table 4-3 Structure of a Directory 

Directory name Description 
/bin Applications 
/dev Device nodes 
/etc System settings 
 /etc/config flatfsdf settings 
/lib Common libraries 
/mnt Mount points 
/proc Process information 
/sbin System management commands 
/usr Common user data 
/home User home directory 
 /home/httpd Web Server home directory 
/tmp Temporary backup 
/var Modified data 

 
 
4.5.  Shutdown 

Turn the SUZAKU off for shutdown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 




