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1 Overview 
Libra is the development board for SOC JZ4730. It can help you to try most of integrated functions of 
JZ4730 and it can help you to develop your own products. 

1.1 Hardware 
z CPU: JZ4730 
z SDRAM: 64MB 
z NOR-Flash: Intel TE28F128 (16MB) 
z NAND-Flash: SAMSUNG K9F2808U0C (16MB) 
z MMC/SD card slot: 1 
z LCD: SAMSUNG LTP400WQ (480x272 TFT) 
z Audio: AC97 (Philips UCB1400) / I2S (TI TSC2301) 
z Camera: OV7111 
z PS/2 Keyboard 
z USB Host: 2 
z USB device: 1 
z Network: 10/100M Ethernet 
z RS232: 2 
z ISO7816: 2 
z RTC: Philips PCF8563 

1.2 Software 
z Boot loader: U-Boot-1.1.3 / NAND-Boot 
z OS Kernel: CELinux-040503 
z Demo Application: Qtopia-free-1.6.1 

1.3 Run Libra 
Give a 12V power supply and switch on. It can run, and for 30 second, Qtopia appears on LCD 
screen. If you want to use PS/2 Keyboard on this board, please attach it before turning it on. A USB 
mouse can be used in this system. The default boot setting is from NAND-flash. There’s a simple 
LINUX root directory stored in NAND-flash and it contains basic running environment of Qtopia. 
Qtopia applications are stored in NOR-flash. You can choose booting from NOR-flash by change the 
state of SW1 as following. 
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There’s a media file stored in directory /opt. You can use file manager of Qtopia to open it. Just 
double click on it is OK. 
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2 Development Environment 
We recommend using LINUX environment to develop your product software. First of all, the 
company system administrator setup and run lots of useful services on a LINUX server. These 
services include: DHCP, NFS and TFTP.  

2.1 Install Toolchain 
In our provided CD-ROM, you can find the package of toolchain. We also provide toolchain runs on 
cygwin. Just follow the steps described in CD-ROM, you can install the toolchain easily.  
 

$$  ccdd  //hhoommee  

$$  mmkkddiirr  mmiippssttoooollss  

$$  ccdd  mmiippssttoooollss  

$$  ttaarr  xxffjj  mmiippsseellttoooollss--jjzz--lliinnuuxx--2200006600330088..ttaarr..bbzz22  

$$  ccdd  

$$  vvii  //eettcc//pprrooffiillee  

eexxppoorrtt  PPAATTHH==$$PPAATTHH:://hhoommee//mmiippssttoooollss//mmiippsseellttoooollss--2200006600330088//bbiinn  

 

2.2 Install “uudecode” 
Please make sure that “uudecode” is installed in you system. It maintained in “shareutils” RPM 
package. If you use a cygwin develop environment, you might need to down load the source code 
from Internet and build it yourself. 

2.3 Install “mkimage” 
If your Linux patch is too old that it cannot generate uImage correctly when you build a uoot image. 
You might need to copy a generated “mkimage” from “uboot/tools” directory to linux kernel source 
tree location “arch/mips/uboot”  

2.4 Install JTAG Utility 
Please refer to the specific document. 
 

2.5 Install NFS-ROOT 
NFS service is setting up and runs well. You can decompress a root package from CD-ROM to 
export directory of NFS service.  
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3 Boot loader 
There is two boot loaders can be used in Libra: one is U-Boot, which is used in NOR-flash booting. 
Another is NANDBoot, which is used in NAND-flash booting. 
  
U-Boot is original from PPCBoot (for PowerPC). It has powerful functions. It supports serial port 
downloading, Ethernet downloading etc. It also supports NOR-flash and NAND-flash storage 
management. 
 
NANDBoot is stored in the first block of NAND-flash. Its size is less than 4096 bytes. The target 
board will be booting up quickly with it.  

3.1 Build U-Boot 
First of all, get two packages from the Internet or CD-ROM. These packages are: 
“u-boot-1.1.3.tar.bz2” and “u-boot-1.1.3-jz-yyyymmdd.patch.gz”. Then patch the code as the 
following steps:  
 

$$  ttaarr  xxffjj  uu--bboooott--11..11..33..ttaarr..bbzz22  

$$  ccdd  uu--bboooott--11..11..33  

$$  zzccaatt  ....//uu--bboooott--11..11..33--jjzz--yyyyyyyymmmmdddd..ppaattcchh..ggzz  ||  ppaattcchh  ––pp11  

 
Next, using make to configure and build it. 
 

$$  mmaakkee  lliibbrraa__ccoonnffiigg  

$$  mmaakkee  

 
All u-boot have the default settings built in the binary. You can change this default setting by 
modifying the file: “u-boot-1.1.3/include/configs/libra.h”.  

3.1.1 Use U-Boot 

After burning the binary of U-Boot into the NOR-flash. Running the target board, and something will 
be output on serial port console. Run “help” command, there will be a command list displayed on 
console. And run “help <COMMAND>” will find the specific usage of  <COMMAND>. If you want to 
download the Linux from the Ethernet, please follow the following steps. (Assume that your LINUX 
server IP is 10.0.0.1, and some services were running, including DHCP, TFTP and NFS). 
 

LLIIBBRRAA  ##  sseetteennvv  bboooottffiillee  uuIImmaaggee  

LLIIBBRRAA  ##  sseetteennvv  bboooottaarrggss  mmeemm==6644MM  ccoonnssoollee==ttttyySS00,,111155220000  iipp==bboooottpp  

nnffssrroooott==1100..00..00..11:://nnffssrroooott//mmiippssrroooott  rrww  

LLIIBBRRAA  ##  sseetteennvv  eetthhaaddddrr  0000::1122::3344::5566::7788::9900  

LLIIBBRRAA  ##  bboooottpp  

LLIIBBRRAA  ##  sseetteennvv  sseerrvveerriipp  1100..00..00..11  
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LLIIBBRRAA  ##  ttffttpp  

LLIIBBRRAA  ##  bboooottmm  

  

You can use “printenv” to display the current settings. There are two commands can be used to 
setting environment: “setenv” and “askenv”. To save the environment into the flash memory, please 
use “saveenv” command. And U-BOOT supports lots of other commands; you can refer to the user 
manual of U-BOOT to learn. 

3.1.2 Linux™ Command Line 

U-Boot uses environment variable to transfer LINUX command to the kernel. This environment 
variable is “bootargs”. As we described before, the default value of this variable is placed in the file 
“u-boot-1.1.3/include/configs/libra.h”  
 

3.1.2.1 Indicate the Memory Size 

There are 64 MB SDRAM mounted on Libra, and then the relative command line argument will be: 
 

mmeemm==6644MM  

  

If the SDRAM capacity is 16MB, then the 64 in above string will be changed to 16. Not all memory 
can be used by user applications. Some rooms will be occupied by LINUX kernel and init RAMDISK. 
If user uses dynamic-link technology, then some space will be occupied by dynamical libraries.  

3.1.2.2 System Console 

System console will be setting by using ”console=DEV,DEVARGS”. There can be several consoles 
in a system. The last declared console is the major console; witch will be used as a shell console 
when init runs shell. System console is used to output some messages from LINUX kernel. If you do 
not want these messages displayed, please use “quiet”. The following is demos of console setting: 
 

ccoonnssoollee==ttttyy11  

ccoonnssoollee==ttttyySS00,,111155220000  

  

The second line indicates that we use serial port 0, and the baud rate of this port is 115200. 

3.1.2.3 IEEE802.3 MAC Address 

We can use the following line to tell the kernel the MAC address value is “”00:12:34:56:78:90”. 
  

eetthhaaddddrr==0000::1122::3344::5566::7788::9900  

3.1.2.4 IP Address 

The following lines indicate two method of setting machine IP. Linux supports 3 methods of getting 
IP address: ARP, BOOTP and DHCP. In fact, DHCP is the extension of BOOTP. We can set the 
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machine with a static value also (as the second line). 
 

iipp==bboooottpp  

iipp==119922..116688..99..220000::::::::::eetthh00  

3.1.2.5 LINUX Root Device 

 
Linux system needs a root file system. And this root file system can be placed on different media. 
This media is so called root device. The usually used root device is MTD, INITRD and NFSROOT. 
We provide some root packages on CD-ROM, please choose a suitable one as your working root. 
But they might not be suitable for you, please organize the suitable one by yourself. 
  
MTD root device 

rroooott==//ddeevv//mmttddbblloocckk00  rrww  

 
NFSROOT root device 

nnffssrroooott==119922..116688..99..2200:://nnffssrroooott//ddeevveelloopprroooott  rrww  

 
When you using INITRD, you should download the INITRD image into the SDRAM, and then use 
the following line:  

iinniittrrdd==00xx0000770000000000,,00xx000088ee88ddffff  rroooott==//ddeevv//rraamm00  rrww  

  

Of course, we also support building INITRD into the kernel. Then the command line becomes:  
root=/dev/ram0 rw 

3.2 NANDBoot 
NANDBoot is used to initialize the system, and download LINUX kernel image and/or INITRD image 
from NAND-flash into SDRAM. And then transfers LINUX command line to the kernel. Finally, it will 
jump to the executive point of the KERNEL.  

3.2.1 System Initialization 

System initialization includes 3 major steps: 
 
z Init clock and power management unit (CPM). CPM controls the working frequency of the 

system.  
z Init GPIO function pins.  
z Init SDRAM controller. Before loading, the SDRAM should be in ready state.  
 

3.2.2 Booting Images 

We provide the source code of NANDBoot for Libra. You can change it yourself. One point is booting 
image. In the source code, we used a 58 to indicate its length. The counting unit of it is “Block”. You 
can read the datasheet of the NAND-flash to get the block size. Of course, the block size is the 
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erase size. Another two arguments are start block number and loaded address. In the source code, 
we performed only one loading image, which is the LINUX kernel. Don’t pay more attention on the 
load address and start block number. You might need to change the value of the image length. 

3.2.3 Linux Command Line 

NANDBoot performs a LINUX command line with maximum length of 256 bytes. And you can 
change the content of it to perform your own function. 

3.3 How to Use JTAG tool to Program Images 
Users can use JTAG tools to burning U-BOOT and NANDBoot into the target board flash memories. 
You can refer to the specific document to get the details of JTAG tool. 
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4 NAND-flash Usage 
 
JZ4730 supports a mechanism to boot from NAND-flash directly. Users can place 4K bytes boot 
code at the very beginning of the first block. When system starts up, this 4K bytes code will be 
executed first. This 4K bytes code is so called NANDBoot. As we described before, that NANDBoot 
does some basic initialization and load images stored in NAND-flash into the SDRAM, and then 
jump to the entry point. How did we manage the whole NAND-flash space? And how did we deal 
with it? This section will show you our some design details of NAND-flash booting. 

4.1 NAND-flash Layout 
NAND-flash is separated into two parts: one is binary partition and another is system partition. The 
binary partition is used to store NANDBoot, LINUX kernel image and/or INITRD image. The system 
partition is used for LINUX MTD device. And we established a JFFS2 file system on it. The following 
diagram shows the details. 
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Linux Kernel and/or INITRD 
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4.2 Use JTAG Burning NAND-flash 
As we described before, our JTAG tool support NAND-flash programming function. And this function 
can access the whole space of the NAND-flash. So, you should make sure that the operation is only 
in binary partition. DO NOT perform any operation on system partition; otherwise this might damage 
the existed JFFS2 file system in it.  

4.3 Use “nandutil” Burning NAND-flash 
We also support an application runs on target board to program NAND-flash. This application is so 
called “nandutil”. “nandutil” has the similar function with JTAG tool.  
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4.3.1 Burning NANDBoot 

##  nnaanndduuttiill  ––bb  llooaaddeerr..bbiinn  

4.3.2 Burning LINUX Image from Block1 

##  nnaanndduuttiill  ––bb  zzIImmaaggee  ––ss  11  

4.3.3 If we had an INITRD and Placed After LINUX Kernel Image (51 blocks)  

##  nnaanndduuttiill  ––bb  iinniittrrdd..bbiinn  ––ss  5522  

4.3.4 Erase 1024 Blocks of NAND-flash from Block0 

##  nnaanndduuttiill  ––ee  11002244  

  

If there were a second-hand NAND-flash mounted. The normal erase operation will be failure. The 
reason is that normal erase operation will be ignored on a bad TAG marked block. The second-hand 
NAND-flash may store some information in the OOB space, and the position might be bad TAG 
position. This will make the “nandutil” perform a wrong judgment. To avoid this, you can use an 
additional switch “-f”. This means performing operation by force. But this may lead another problem: 
the real bad flag might be erased either.  
 

4.4 MTD Device 
MTD (Memory Technology Device) is the standard device performed by LINUX. And it is the 
well-known device for embedded developers. We can establish JFFS2 file system on it. And the 
following shows the basic steps of set up a JFFS2 file system on MTD device.  
 
Format the MTD partition: 

##  ffllaasshh__eerraasseeaallll  ––jj  //ddeevv//mmttdd22  

  

Mount the file system and copy the required files 
##  mmoouunntt  ––tt  jjffffss22  //ddeevv//mmttddbblloocckk11  //mmnntt  

##  ccdd  //mmnntt  

##  ccpp  //hhoommee//ddeessttddiirr//**  ..  ––aa  

##  ssyynncc  

##  ccdd  //  

##  uummoouunntt  //mmnntt  

  

If your NAND-flash was used before, please use “nandutil” to erase it by force. 
##  nnaanndduuttiill  ––ee  11002244  ––ff  
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5 CE-Linux™ Kernel 
CE-Linux™ is developed for Consuming-Electronic Applications. It has a very fast booting speed 
and it has tiny kernel image size. It also performs power management function.  

5.1 Basic Kernel Development Process 

5.1.1 Decompress the Source Code and Patch It 

$$  ttaarr  xxffjj  cceelliinnuuxx--004400550033..ttaarr..bbzz22  

$$  ccdd  cceelliinnuuxx--004400550033  

$$  zzccaatt  ....//cceelliinnuuxx--jjzz--yyyyyyyymmmmdddd..ppaattcchh..ggzz  ||  ppaattcchh  ––pp11  

5.1.2 Configure the Kernel 

Before compile the kernel, we need to configure it. There are a lot of prepared configurations for you. 
Please choose one for Libra, and follow the steps shown below.  
 

$$  mmaakkee  ddeeffccoonnffiigg--lliibbrraa  

$$  mmaakkee  oollddccoonnffiigg  

5.1.3 Build the Kernel 

$$  mmaakkee  ddeepp  

$$  mmaakkee  zzIImmaaggee  OORR  mmaakkee  uuIImmaaggee  

  

“make zImage” will generates 3 kernel images finally. 
 
z Standard kernel with debug information built-in and in ELF format. It is placed at: 

cceelliinnuuxx--004400550033//vvmmlliinnuuxx  

z Compressed kernel in ELF format and it is placed at: 
cceelliinnuuxx--004400550033//aarrcchh//mmiippss//zzbboooott//iimmaaggeess//vvmmlliinnuuzz..eellff  

z Compressed kernel in binary format and it is placed at:  
cceelliinnuuxx--004400550033//aarrcchh//mmiippss//zzbboooott//iimmaaggeess//zzIImmaaggee  

These three kernel images have the different purpose. The first one is used for disassembling and 
debugging. The second one is used for some bootloader that support ELF downloading. The third 
one is used for NANDBoot.  

  

“make uImage” will generates 3 kernel images too. 
 
z Standard kernel with debug information built-in and in ELF format. It is placed at:  

cceelliinnuuxx--004400550033//vvmmlliinnuuxx  

z Compressed uImage kernel. It is placed at: 
cceelliinnuuxx--004400550033//aarrcchh//mmiippss//uubboooott//uuIImmaaggee  

z Normal uImage kernel. It is placed at:  
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cceelliinnuuxx--004400550033//aarrcchh//mmiippss//uubboooott//uuIImmaaggee..uunnccoommpprreesssseedd  

  

5.2 CE-Linux Device Driver for Libra 

5.2.1 Real-Time Clock (RTC) 

Libra has an I2C RTC module: Philips PCF8563. You can use “hwclock” to get or set the current 
time. 

CChhaarraacctteerr  ddeevviicceess  

      [[●●]]yy  [[  ]]--  [[  ]]nn  PPhhiilliippss  PPCCFF88556633  RReeaall  TTiimmee  CClloocckk  ((II22CC  BBuuss))  

5.2.2 Smart Card Driver 

The smart card driver is designed as a type of data channel. It does not perform ISO7816 protocol 
stack. But it performs some control interface to user: you can set the extra-guard time; set the F/D 
parameter; select transfer method (T=0/T=1). We also provide some application to show how to use 
it. We recommend it that to learn something about ISO7816 before using it.  
 
Smart card device exists as two char device I-node. Its major code is 238, and the minor codes are 
32 and 33. 

  

CChhaarraacctteerr  ddeevviicceess  

      [[●●]]yy  [[  ]]--  [[  ]]nn  JJzzSSOOCC  cchhaarr  ddeevviicceess  ssuuppppoorrtt  

JJzzSSOOCC  cchhaarr  ddeevviicceess  ssuuppppoorrtt  

      [[●●]]yy  [[  ]]--  [[  ]]nn  JJzzSSOOCC  OOnn--cchhiipp  SSmmaarrttCCaarrdd  CCoonnttrroolllleerr  ssuuppppoorrtt  

  

If there is no any I-node for this device in your root file system, please create it manually.  
##  mmkknnoodd  //ddeevv//sscccc00  cc  223388  3322  

##  mmkknnoodd  //ddeevv//sscccc11  cc  223388  3333  

  

5.2.3 MTD Device Driver 

We provide two MTD devices in Libra. One is based on NOR-flash. Another is based on NAND-flash. 
We created JFFS2 file system on both. NOR-flash MTD is “/dev/mtd1” and NAND-flash MTD is 
“/dev/mtd2”. Specially, “/dev/mtd0” indicates the whole NOR-flash. So, don’t perform any operation 
on it. Otherwise, your operation will damage u-boot image in it. 

  

MMeemmoorryy  TTeecchhnnoollooggyy  DDeevviicceess  ((MMTTDD))  

      [[●●]]yy  [[  ]]mm  [[  ]]nn  MMeemmoorryy  TTeecchhnnoollooggyy  DDeevviiccee  ((MMTTDD))  ssuuppppoorrtt  

      [[●●]]yy  [[  ]]mm  [[  ]]nn    MMTTDD  ppaarrttiittiioonniinngg  ssuuppppoorrtt  

      [[●●]]yy  [[  ]]mm  [[  ]]nn    DDiirreecctt  cchhaarr  ddeevviiccee  aacccceessss  ttoo  MMTTDD  ddeevviicceess  

      [[●●]]yy  [[  ]]mm  [[  ]]nn    CCaacchhiinngg  bblloocckk  ddeevviiccee  aacccceessss  ttoo  MMTTDD  ddeevviicceess  

      RRAAMM//RROOMM//FFllaasshh  cchhiipp  ddrriivveerrss  



                    
                                    CE-Linux™ Kernel 

                                                
Libra Development Board for Jz4730, Revision 1.0                                         

Copyright® 2005-2007 Ingenic Semiconductor Co., Ltd. All rights reserved. 
 

13

            [[●●]]yy  [[  ]]mm  [[  ]]nn  DDeetteecctt  ffllaasshh  cchhiippss  bbyy  CCoommmmoonn  FFllaasshh  IInntteerrffaaccee  

((CCFFII))  PPrroobbee  

            [[●●]]yy  [[  ]]mm  [[  ]]nn  FFllaasshh  cchhiipp  ddrriivveerr  aaddvvaanncceedd  ccoonnffiigguurraattiioonn  

ooppttiioonnss  

            [[●●]]yy  [[  ]]mm  [[  ]]nn    SSppeecciiffiicc  CCFFII  FFllaasshh  ggeeoommeettrryy  sseelleeccttiioonn  

            [[●●]]yy  [[  ]]mm  [[  ]]nn    SSuuppppoorrtt  1166--bbiitt  bbuusswwiiddtthh  

            [[●●]]yy  [[  ]]mm  [[  ]]nn    SSuuppppoorrtt  11--cchhiipp  ffllaasshh  iinntteerrlleeaavvee  

            [[●●]]yy  [[  ]]mm  [[  ]]nn  SSuuppppoorrtt  ffoorr  IInntteell//SShhaarrpp  ffllaasshh  cchhiippss  

      MMaappppiinngg  ddrriivveerrss  ffoorr  cchhiipp  aacccceessss  

            [[●●]]yy  [[  ]]mm  [[  ]]nn  JJZZ44773300  LLIIBBRRAA  MMTTDD  ssuuppppoorrtt  

      NNAANNDD  FFllaasshh  DDeevviiccee  DDrriivveerrss  

            [[●●]]yy  [[  ]]mm  [[  ]]nn  NNAANNDD  DDeevviiccee  SSuuppppoorrtt  

            [[●●]]yy  [[  ]]mm  [[  ]]nn  NNAANNDD  FFllaasshh  ddeevviiccee  oonn  JJzzSSOOCC  bbooaarrdd  

  

To use JFFS2 file system on MTD device is the classical choice in many embedded system. Just 
follow the settings below: 
 

FFiillee  ssyysstteemmss  

      [[●●]]yy  [[  ]]mm  [[  ]]nn  JJoouurrnnaalllliinngg  FFllaasshh  FFiillee  SSyysstteemm  vv22  ((JJFFFFSS22))  ssuuppppoorrtt  

      [[00                      ]]    JJFFFFSS22  ddeebbuuggggiinngg  vveerrbboossiittyy  ((00  ==  qquuiieett,,  22  ==  

nnooiissyy))  

      [[●●]]yy  [[  ]]--  [[  ]]nn  JJFFFFSS22  ssuuppppoorrtt  ffoorr  NNAANNDD  cchhiippss  
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