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Before step into this guide we recommend users to read our dummy book to
obtain some handson experiences about the Mini6410 system.

For the sake of users we have made all our 6410 GUI utilities easy and simple
to use. Applications like the camera preview, serial asistant, test button, screen
rotation, and switching among Qtopia-2.2.0, Qtopia4 and QtE-4.7.0 are
extremely user friendly. We would be glad to see our Mini6410 being your

gateway to the wonderful world of embedded system development and learning.
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1 Get Started with Qtopia-2.2.0, Qtopia4 and QtE-4.7.0

Note: Qtopia 2.2.0 is developed by Qt based on Qt/Embedded 2.3 graphic interface. After
Qtopia 2.2.0, Qt hasn’t released any new PDA versioned graphic interface. The latest Qtopia is

for cell phones (Qt Extended 4.4.3). But it is still developing Qt/Embedded libaries.

To get the latest QtE please visit http://gt.nokia.com/. The version utilized in our system is
QtE-4.7.0. Qt Extended 4.4.3 is the last version and we call it Qtopia4.

For details on how to compile Qtopia-2.2.0 please refer to 4.11

For details on how to compile QtE-4.7.0 please refer to 4.12

For details on how to compile Qtopia4 please refer to 4.13

For most of our released systems, we have installed Linux + Qtopia
2.2.0+Qtopiad+QtE-4.7.0+SMPlayer. It includes various useful utilities. Just power on your
board you will be able to explore them.
Note: all the steps below are based on our 4.3”LCD system.

Let’s go!
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Starting
Etarting
Etarting
Etarting

networking. ..
weh Server...

leds serwvice. ..

Qtopia, please waiting...

1.1 Calibrate Touch Screen

Note: if you cannot calibrate your screen by following the steps below, please delete

“letc/pointercal” and reboot or reinstall the whole system; or connect a USB mouse to your

board, select “recalibrate” in “setting” to recalibrate your screen.

You will see the calibration interface under the following two situations:

1. After you follow the steps to install the Qtopia system and reboot the system, you will see

the screenshot below. Follow the prompts on the screen to click on them and then click on the

“+” signals.
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TouchDevice: Sdewvw touchscreen—lwire

The statement red circled indicates that the system has the 1-wire precise touch
device:/dev/touchscreen-1wire, if the ARM system has an integrated touch screen interface it

will be “/dev/touchscreen”

FriendlyARM Enhanced calibration utility
Touch oro==shgir—toc—oxlihrate

TouchDevice: Sdew/ touchscreen

2. After entering the system, go to “Start” -> “Settings” -> “Configurations” -> “Recalibrate”.

Click on the “+” signal.
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E .ﬂ.EEncatinns .‘_‘ Friendlg.ﬂ.HM @ Games Setﬁ;%gs j Documents

e

Appearance Application Ser- DateiTime Handwriting
vices
C
8 2y 5
Internet Language Launcher Flugin Manager
~& @ @ % |
Fower hanage- Recalibrate Raotation SEeCUrty
tent
LN B .OR0ess

1.2 Main Interface

After entering the Qtopia system you will see the following screenshot:

|E applications | =& FriendlyARR Games Settings Docurments
&) D)
Calendar Camera Clock
@ (J 7 -
Contacts Help kusic Motes
L& @ =
Pictures System Info Tasks Terminal N
Today Yideos W Yoice Motes E|
LW N B AR

On top of the interface, you will see five icons, which represent five types of programs/files.

Single click on anyone you will enter its sub-interface. All of these interfaces are very similar.
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In addition, click on the “start” icon on the left bottom of the screen, you will see five
sub-menus too, they are the same as the five ones on the top.
Among those programs, the ones in the “FriendlyARM” sub interface are developed or

migrated by FriendlyARM. They are only for testing. All the other programs come with the

system.
E Applications | =4 Friend\{%}.ﬂ.ﬂm L@I Games " settings "D Documents
B 000 e ) -
< 7S Ly
3G Dial-up &0 Convert Auto Start Setting Euttons =
%
ChOS Camera File Browser GFPRS Dial-up GPRS 55 I
¢
s e n oso
[ZC-EEPROM k.onguerar Language Setting LCD Test
¥ * & .
= LEDs Magic Geometry Mletwark Setting Fenpad r
Sabed - B L.AR 145
1.3 SMPlayer

The 6410 system has various functions strong enough to process multi-media files (MFC).
It supports hard decoding and playing of MPEG4, H.264/H.263 files. The maximum
resolution supported is 720x480 30fps or 720x576 25fps. The Mini6410 system also
integrates a Post Processor such that it could smoothly and elegantly zoom in and out when

playing. This feature achieves extremely good effects when playing in full screen.
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MPIlayer is an open source media player relying on various open source libraries which
enable it to play varied video files and support video devices such as X11, Framebuffer, SDL,
DFB. The version used in our system is based on Framebuffer.

MPlayer by itself doesn’t have a GUI. There are many available GUIs such as SMPlayer,
KMPlayer and KPlayer. We integrated SMPlayer into the Mini6410, which is based on
Qt4.x libraries (we used the latest QtE-4.7.0) and upgrade it to a media player GUI. For more
details please visit the following websites:

Mplayer’s official website: http://www.mplayerhg.hu

SMPlayer’s official website: http://smplayer.sourceforge.net/

The Linux kernel in our system has included a multi-media driver developed by Samsung.
In order to make full use of the 6410 multi-media features we integrated MFC’s application
libraries into MPlayer. MPlayer in conjunction with SMPlayer is a very strong Linux media
player. It can play both MPEG4 and H.264/H.263 files in 4.3”LCD, 7”’LCD or monitors with
higher resolutions elegantly.

In our shipped CDs there are several test video files for testing.

1.3.1 Play Video with SMPlayer

In the “FriendlyARM” tab, click on “SMPlayer”
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'@ SHPlauer - FriendlufRH Bremium Edition

Open FPlay ¥ideo Audio Subtitles Browse 0Options Help

® Q= Q Q |rudio - subtitle |

ﬁ '.&'.'n p Y
SMPLAXER
FriendlyARN 038R
e —.
BETRALTEERE

R o, W4 TR

Chozse & file

Look in: B/ -0 © 0 &[EE
& computer | B bin B9 lost+found B9 shin B9 var
= B dev B9 mnt M sdeard B www
root B etc B opt B sus & linuxrc
B home B proc B tmp gtopia.png
= lib B root B usr smplayer . pr
0 | (<]

File name: |
Files of fype: [Hll Files () |*] Cancel

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

17 /265



Complete ARM Solutions
Design, Development and Manufacturing

Choose a file

Look in: | /sdeard 1|0 © O @ =
B computer | |B9 CE-RAM128-A70-5 B9 Linux-RAM256-N43 B 3]
— S CE-RAMZS6-AT0-s BF lost.dir
o root B dcim B mp3

M images = ﬁﬁﬁﬁf

B Linux-RAM128-N43 B A4

o | ()
File name: |sdcard | [LOpga

Files of tupe: [Hll Files () |*] Cancel

Locate a file and double click on it to select or click on it and “open”

Choose & fiile

Look in: | /sdearflisheed »| QO © O @ B B

B computer
= root

r/-"" 3
File name: [I:alifDPnia—GUPlS—HEEcI—TED.aui KL dpen
Files of tupe: [Hll Files (] |'] Cancel

Now you can enjoy your video:
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Open Play VYideo Audio Subtitles Browse 0Options Help

® Q= Q Q |auwio
= -

3 |

Subtitle - |

In the main menu you can adjust the volume, speed, or zoom in/out. Click on the icon .

on the upper right or go to “Open-Quit” to quit the application and return to Qtopia2
Note: in the first 5 seconds, a logo “FriendlyARM” will be displayed on the upper left of the

screen, suggesting it is developed by us. If you want to customize your player please contact
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us.

H.264 Video Demo

Upto 720x480 30fps

1.3.2 Convert Video Files

Some video files cannot be directly played by the system, please follow the steps below to
convert them before play

Convert to MP4:

With Aimersoft iPhone Converter Suite users can convert a video file to an MP4 that can
be played in the Mini6410. It was originally for iPhone, however iPhonel’s CPU is 6410
therefore it can be used here as well. Our version is Aimersoft iPhone Converter Suite 1.1.32.
We recommend this version and don’t guarantee other iPhone versons can work here.

Below is the Aimersoft iPhone Converter Suite’s main menu:

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

20/ 265



Complete ARM Solutions
Design, Development and Manufacturing

Expertise on Embedded Linux, Android, WindowsCE

&) Aimersoft iPhone Converter Suite

[E’ Purchase  # Homepage ]

Run D¥D to iPhone Converter

Run iPhone Yideo Converter

iPhone Yideo l’{@'nfwérter

. Aimer {Q

it

Click on iPhone Video Converter you will see the dialog below:
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rn Aimersoft iPhone Video Converter = s

N |

¥

X W2 (R ®DhE 4 Ak

e smsn

Lo C: \Users\tzs \Desktop\ 7 M &R A

<~

A

Click on “Open File” to select your file, select “Apple TV MPEG-4 720X432(*.mp4)” and

click on “Setup” to introduce the dialog below and follow the settings marked in red
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(B g8 s
r Y

F35%: | Apple TV MPEG-4 720x432 (*.mp4) ~ || 2. [E

b

H3BE. (7207432 | mﬂj%: 129.97 fps ~|
R wid ~| | ®m%: | |1500kbps =]

il

FHE: |44100Hz .v_' miE: 2 Channels Stereo _v_}
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Click on “OK” to return to the main menu and click on “start” to begin conversion
Convert to H264:
With MediaCoder users can play H264 video files. We used MediaCoder 0.7.5.4740 in

our system at this time being, which is free. For more details please visit

http://www.mediacoder.cn/.

Start MediaCoder and you will see its main menu as below. Click on “+” on the upper left

cornor and follow the settings marked in red to configure
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Our settings here are based on 6410’s decoding capability. Please go forward to set up

more items
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We set the maximum resolution to 720x400. The maximum resolution 6410 can support is

720x480 30fps. We cannot set it to a higher level.
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After setting is done, click on “Start” to begin conversion.

1.4 Play MP3

Go to the “Applications” tab and click on “Music” to start a player. In the “Audio” list you
can select an MP3 file and “play”.
Note: files listed in “Audio” can all be viewed in the “Documents” tab. You can go to the

“Documents” tab and play it there.
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| File: NewDivide Length: 4:30
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1.5 Play Video

Go to the “Applications” tab and click on “Video™. In the “Video” list you can select a
video file and play. This player is integrated in Qtopia it can only do soft decoding thus
couldn’t play H.264/H.263/Mpeg4.

Note: files listed in “Video” can all be viewed in the “Documents” tab. You can go to the

“Documents” tab and play it there.
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1.6 View Pictures

Go to the “Applications” tab and click on “Pictures”. You will see the icons of these
pictures in “Documents”.If you have a SD card or flash drive mounted pictures in it will be

listed too.

Image ‘View J 800
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minig440 sunflovwer

ms -

LFW N SAL o043
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Qtopia 2.2.0 has an image viewing utility which is better than the one in Qtopia 1.7.0 and

users can use it to edit images.

1.7 Auto-Mount SD Card/Flash Drive

Insert a common or high speed SD card (max memory 32G) or a USB flash stick,
moments later a small icon will pop up on the lower right of the screen. The Mini6410
supports simultaneous mounting of the two. Click on the icon you will see the screenshot
below, you can remove it safely like what you can do in Windows

All files in the MMC/SD card or the flash drive can be viewed in the “Documents” tab.
Their directories will not be displayed.

Auto mounting of a MMC/SD card or a flash drive is developed by FriendlyARM based
on a Qtopia 2.2.0 plugin. Now this function can only recognize the first section and can only
recognize VFAT/FAT32/FAT16.

Files of other formats may not be recognized correctly.
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Click on “Applications -> System Info -> Storage” you will view your SD card or flash

drive’s detailed memory information:

[ ? e
Yersion

MM CHSD Card: 3642 MB
—

B Used (164 MB)
OFree (3457 ME)

Cleanup...

N B L.A®oa7

1.8 Calculator

Go to the “Applications” tab and click on “Calculator”. You can configure your calculator
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to different types by selecting “Simple”, “Fraction”, “Scientific’” and “Conversion”.

[ 7 S

Scientific v‘

Canversion
Fraction

sin Cos Tan rAC .
4 l B
Log Ln 1? I+ ] , ;
xE i n! MR 0 _ e i
L W B L,ARNo1as

1.9 Terminal

A terminal is a widely used interactive interface in Linux. Users type commands in a
terminal to operate the system. You can set up or open a terminal in various ways:

On system startup, if a terminal is bound to the serial port all its outputs and inputs are to
and from this serial port. This is a common Linux way.

On system startup if a terminal is bound to a graphic device (such as LCD or CRT) and
the keyboard is set to the input device then an independent input/output system will be
established.

When a graphic device is connected and a GUI is integrated a GUI based “command

terminal window” will be established. Users can interact with the system either via a
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keyboard or a “soft keyboard”. The latter is what we will talk about.

Go to the “Applications” tab and click on “Terminal”. You can either connect a USB
keyboard (connect the USB keyboard after system is up) or type on the “soft keyboard” to
input your command. You can customize it by clicking on the “Option” menu to set up more

configurations.
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1.10 Manage Files

Go to the “FriendlyARM” tab and click on “File Manager”.
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You can browse and manage files and directories
Note: Qtopia-2.2.0 doesn’t have this manager, we migrated the one from Qtopia-1.7.0. They

have identical functions and interfaces.

1.11 Set up Network

Go to the “FriendlyARM” tab and click on “Network Setting”:
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Ethernet Device: dm3a0n

Static IP: [192.168.1.230 -
Mask:  |255.255.255.0
Gateway: |132.168.1.1 Close

DNS:  [132.168.1.1

Designed by FriendlyARM

b ||:|i329|:|29|:|29|:|29|:|29|:| All rights reserved. | www.arm8_net

[ B L.ARo14s

From this interface we can set various network parameters:
® Static IP address, default setting is 192.168.1.230
® Mask, default setting is 255.255.255.0
® Gateway, default setting is 192.168.1.1
® DNS, default setting is 192.168.1.1
® MAC address, default setting is 08:90:90:90:90:90

Click on “Save” to save these parameters and they are effective right now. After rebooting
the system, these settings will still be there. The configuration file that contains the settings is
“/etc/eth0-setting”.
Note: the “/etc/ethO-setting” file will not exist after reinstalling the system. Clicking on the
“Save” button will generate one. Because all products are tested extensively by us, this file
exists in your system. Executing the “ifconfig” command will not change this file. In fact,

Qtopia has a network setting utility by itself. But its interface is too complicated and may not
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work sometimes. We didn’t make any change to this utility however created another one

shown above.

1.12 Set up WiFi

This section will guide to through the steps to set up WiFi. The Mini6410/TINY6410

supports most of the popular USB WiFi cards:

FriendlyARM
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1.12.1 Start WiFi Utility

Go to the “FriendlyARM” tab and click on “WLAN Setting”

E Spplications | =g FriendlyARR l@l Games Settings D Documents
IVIcI.HIL,- 'qJI:,'LIIIII::lI_‘:,I'
@ & = v

Fing P hd-Buzzer Recorder Serial Port
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. v
N [0 J- =
ShAPlayer Start Gitd.7.0 Start USE Camera

CHE=<tendedd 4.3

Watchdog

Wireless Lan
Setting

K13

Mo s

B AR s

n

1.12.2 Search for and Connect to Wireless AP

After the WLAN Setting utility is started it will automatically search for wireless AP and

list their SSIDs and signal strength. If your utility doesn’t show sources please click on

“Scan”

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

36 /265



Complete ARM Solutions
Design, Development and Manufacturing

WLAMN Setting (IF via DHCE)

Device: pwlanl:libertas_sdio:sdio]

ESSID Status 5E§
FRIEMDLY - &Rk Disconnect
ChinaMet-nh7p i~ ——
Configure P
Imf !'ﬂﬂ -
uluit .,-,1!! Met Detail
FCAaRDmM N |I
TP-LINK_SD0ZEE N |I Close
Designed by FriendlyARM
All rights reserved. | wwwarm® net
Rt T B ,OR1159

After an AP is found click on its SSID to connect. The following dialog will pop up and

you need to input its password:

WLAMN Setting (IF via DHCE)

Device: pwlanl:libertas_sdio:sdio]

ESEID oA EE
ESSID: FRIEMDLY-ARK !.ﬂﬂ
racC:  00:21:27:BB:20:1E

ChinaMet-nh7F

SECUMTY: WPAZ wi
Wireless password:
uluit |

FCARDO [v Show password

Connect i Cancel i

[mf

Designed by Fne

All rights reserved. | wwwarm® net

Jubcf‘? ! JEEI-IZDD

After typing the password (leaving it as blank if no password is set) click on “Connect”
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Device: pwlanl:libertas_sdio:sdio]

ESSID Status Scan
FRIEMDLY - &Rk Disconnect
ChinaMet-nh7P i~ ——
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Imf !5!!! -
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TP-LIMK_SD0OZEE N |I Close
Designed by FriendlyARM
All rights reserved. | wwwarm® net
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If the connection is successful, its status will show ‘“connected”

WLAR Setting (1P via DHCF)
Device: pwlanl:libertas_sdio:sdio]

ESSID Status Scan
FRIEMDLY - &Rk ok Connected Disconnect
ChinaMet-nh7p i~ ——
Configure P

it Ml I

. | Net Detail W3
uluit M
FCAaRDmM N |I
TP-LINK_SD0ZEE ,5'”! Close

Designed by FriendlyARM

All rights reserved. | wwwarm® net
PEg.e B L.ADRN120

If your Ethernet is connected the following dialog may pop up asking you to disconnect it
(ifconfig ethO down) otherwise some network utilities would connect the Ethernet rather than
the WiFi. Clock on “Yes” to close it. To reconnect it you can either start “Network Setting”

or type “ifconfig ethO up”.
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S B = R
Device: pwlanl:libertas_sdio:sdio]

ESSID Status \ Scan \
Micrnnnort

FRIENDLY - & EEREHEEEITTES
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Designed by FriendlyARM

All rights reserved. | wwwarm® net
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Click on “Net Detail” to view more detailed network information such as IP, DNS and so

on.

Device: wlanl:libertas

ESSID: FRIENDLY- ARM

ESSID A
Field Valug |
Mac Address  70:F3:95EC40:28

ChinaMet-nh7F Using DHCFP  Yes

i P Address  192.166.1.103
_ Netmask 255.255.25

Iulurt Gateway 192.168.1.1

FCARDOT DNS 1 202.96.134.33

TP-LINK SDozEE. |IoNS 2 202.96.126.86

Designed by Frig

Al rights resarved. | we Close
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If the WiFi connection is a success, you can minimize its GUI to a small icon by clicking

on the “Close” button. To restore its GUI you can click on the small icon
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1.12.3 Disconnect WiFi

In the main menu click on “Disconnect” to disconnect the WiFi connection
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1.12.4 Configure Static IP Address

In the main menu, click on “Configure IP” to start the IP configuration interface:

WLAMN Setting (1P wia DHCR)
Device: [wlanl:libertas ==

Es5ID IF wia DHCP -
P Address |

ChinaMet-nh7P
Subnet Mask |255'255'255'f-
mf Gatenway | '
Iuluit
First DNS |
FCARDOT
Second DNS |
TP-LIMK_SDOZEE
g 5 Save Cancel
Designed by Frig
All rights reserved. | wwees

IE.AF B L.A®1z04

Click on the pull down menu you will see two options: “IP via DHCP” and “Configure IP

manually”
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WLAMN Setting (IF via DHCE)

Device: wlanl:libertas ==
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After configuration is done, click on “Save” to keep your settings

1.13 Ping Test

Connect your board to a network, set up your network and you will be able to test PING.

Go to the “FriendlyARM” tab and click on “Ping Testing”.

EEfETr=Eraie ]

IF &ddress: [v ping farever
pinging... o
PING 192,168,1.1 (192,168,1,1): 56 dat P
64 bytes from 192,168.1,1: seg=0 ttl=f

64 bytes from 192,168.1,1% =seq=1 ttl1=t
Close

Designed by FriendlyARM

All rights resarved. | www.arm8_net
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If your DNS is set properly you can type either website names or IP addresses. Ping by
default sends 4 testing requests. But if you check “ping forever” it will send requests forever.
Note: to ping a website you need to set your gateway and DNS properly and make sure your
network in connected to the internet.

Click on “Start” to ping and “Stop” to stop it. To shutdown the ping utility you need to
stop it first.

Note: PING is a common network testing utility. All Linux versions and MS Windows have
this utility. The PING utility actually calls the ping command and output its result in the

GUI.

1.14 Web Browser

Go to the “FriendlyARM” tab and click on “Browser”. Click to start the “soft keyboard”
on the lower right of the screen, type a website and click on “Ret” on the keyboard you will
be able to visit your website.

Note: the browser utilized in the Mini6410 is Konqueror/Embedded, which is open source
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1.15 LED Test

Go to the “FriendlyARM” tab and click on “LED Testing”.

ESEESET
r Stop led-player
r
[ Close
r . .
Designed by FriendlyARM
All rights resarved. | www.arm8_net
Bemm L) B A2 oz0

You will see that only “Stop led-player” is enabled because the system started the

led-player service. When booting the system you will see LEDs round robin flashing which
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Is manipulated by this service. To control a single LED you need to stop this service to
release the LED resources.
Click the “Stop led-player” button it will change to “Start led-player”, all LEDs on the
board will be turned off and all the buttons in the “LED Control” framework will be enabled
Click on “All On” you will turn on all LEDs. Click on “All Off” you will turn off all
LEDs. Checking any box on the left will turn on its corresponding LED and unchecking the
box will turn the LED off.

When you close the LED Testing GUI the led-player service will be restarted.

EEEE et

— LED Control

[ LED O Start led-player
All Cin
v LED1

[ LED 2 all Off Close

[v LED 3

Designed by FriendlyARM

All rights reserved. | www.arm8._net

=240 B ,O®[oz0z

1.16 EEPROM Test

Go to the “FriendlyARM” tab and click on the “12C-EEPROM?” icon to open the interface.

Open the “soft keyboard” on the task bar, write some characters in the write area, click on the
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“Write Data below into EEPROM via IIC” button, the button will change to a process bar

indicating the writing process.

= EERP R et

Long, long ago there lived a
king, He loved horszes, One day
he asked an artizt to draw him
a beautiful horse, The artist

zaid, ..
I 5% Read EEFROM Data wia lIC ‘
Writing...
Shout... Zlose ‘
.- B L.A=Roz04

Click on the “Read Data via I1C” button, it will change to a process bar too indicating the

reading process

= EERP R et

Long, long ago there lived a
king, He loved horszes, One day
he asked an artizt to draw him

Long, long ago there lived a
king, He loved horszes, One day

he az
a beautiful horse, The artist
zaid,..
Write Data below into EEPROR wia lIC ‘ - Zo%
Reading...
Shout... ‘ Zlose
LAE .- B AR oz0s
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1.17 PWM Buzzer Test

Go to the “FriendlyARM” tab and click on the “PWM/Buzzer Testing” icon to open the
interface. By default, the output frequency of PWM is 1000Hz. Click on the “Start” button, the
buzzer will beep. Clicking on the “+” or “-” button will change its frequency and sound as well.

Clicking on the “Stop” button stops the buzzer

Pi%kd and Buzzer Testing
1130Hz — Stap ‘
Designed by FriendlyARM ol
All rights resanved. | wweiarm8.net e
- e
= B AR 0z07

1.18 Serial Port Assistant

Note: before start this program please connect the serial port your want to test to your board.
- The on board CON1, 2, 3 and 4 are CPU UARTQO, 1, 2 and 3. UARTO has been converted to
RS232, and extended to COMO via DB9. On system startup it has been set to the console
terminal, so it cannot be tested via this utility. The other three ports CON2, 3 and 4 must be

converted to RS232 before they can communicate with a PC serial port. (FriendlyARM has a
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“OneCom” RS232 conversion module) When connect the ports to a PC, please make sure to
use a correct serial cable (cross serial line or direct serial line).

- This program also supports common USB to Serial cables. Now most laptops don’t have
serial ports. For the sake of users most of our agents provide those conversion cables.
Connecting a USB to Serial cable to your board, you can extend your serial ports. Its device

name generally is “/dev/ttyUSBO, 1, 2 and 3”, which implies you can us

e a USB hub to extend your serial ports.
__,..,.4-—’_"—_' ‘_‘ ':_" .7"-' = _1-___-_.:4 - :_,‘f” = = ——

Connect your serial port extension board to the Mini6410’s CON2/3/4 and connect to a

PC via a crossover serial cable.
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Go to the “FriendlyARM” tab and click on the “serial port assistant” icon to open the

interface.
el S e E R R R R
Setting...
Connect
Close
1.7 su B L.A®Nz15s

The title bar of the utility shows the default setting is “ttySAC1 115200 8N1 [C]”, and it

implies the default port is:

- Serial Port Deivce: /dev/ttySACL1, it corresponds to the second port UART1
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- Bits Per Second: 115200
- Data Bits: 8
- Flow Control: None
- Stop Bits: 1
- [C]: stands for the character mode; [H] stands for Hex

There are two edit areas in the interface, the top one shows received data which cannot be
edited; the bottom one shows sent data which can be edited via a USB keyboard or a soft
keyboard.

Click on the “Connect” button to open “/dev/ttySAC1”, type some characters in the edit area,
click on the “Send” button and it will send data to the connected serial port device. The
screenshot below shows what a Windows super terminal receives (Note: the settings for this

super terminal should be 115200 8N1)

Disconnect
Clean
ww , arnd, net Close
Send
L
V. B .OAL215s
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D & & DB

www .arm?.net

Click on “Disconnect” to disconnect the connection. Click on “Setting...” to enter the
parameter setting interface which lists some basic serial port parameters:
Comm Port: you can choose “/dev/ttySACO,1,2” or the USB to Serial “/dev/ttyUSB0,1,2,3”.
Note: in this utility, SACO corresponds to CON1, SACL1 corresponds to CON2 and etc.
Speed: bits per second
Data: data bits, 8 or 7, usually 8.

Hex: input and output data in Hex format
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Serial Port seftings

Comm Port: fdewsity SACE - ok
fdevwitySACO

Speed: dewitty3ACT
fdewtty SACE

i fdewittySACT =

pata ydevitySACA Cancel ‘
fdevwtySACS

Hes: fdevitty SACE
fdevtySACT
ReAULEE Ny FriendlyARM
/devittyUSB1 | e

N . B L.AL 2208

SRR =P B e S

Ok

Camm Paort: fdevittySACE - ‘

4

Speed: 113200 bps
1200 bps
Data: 2400 bps ‘

4800 bps Cancel
600 bps
Hex: 19200 bps
38400 bps
57600 bps vy FriendlyARM

115200 b ps rad. | wiww.arm3. net

230400 bps

N . B AR 2207

1.19 Connect to Internet via GPRS Modem

You can connect to the internet via common a GPRS modem. Our shipped package
includes a GM2403 modem which incorporates Wavecom’s industrial Q2403A module and

supports GSM/GPRS 900M/1800M. For more details please refer to its manual.
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You can connect to a Modem via either a serial cable or a USB cable.
(1) Connect via Serial Cable

To Connect a GPRS modem via a serial cable you need a four-wire serial cable (also
called five-wire cable and the fifth is grounded): TXD, RXD, CTS and RTS. The
Mini6410’s first serial port is four-wired however it is reserved for the console terminal; the
second serial port is four-wired too which corresponds CON2 (whose device name is
/dev/ttySAC1) and is TTL. We need to convert it to RS232 before it can be connected to a
Modem. You can use our offered serial conversion board (model:OneCom2) or make your

own
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FriendlyARM

Connect CON2 to Serial Conversion Board

Note: when the dialing utility is operating the serial device it will set CTS and RTS. This
operation is necessary. Using a serial port that has CTS/RTS ensures integrity and security of
transmitted data.
(2) Connect via USB to Serial cable

If you don’t have a conversion board mentioned above you can use a USB to Serial
connector too. Our kernel supports most of the popular USB to Serial connectors which

supports all serial functions including CTS and RTS

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

54 [ 265



Complete ARM Solutions
Design, Development and Manufacturing

USB{o'Set_i\al

Note: after a USB to Serial device is inserted, you will find a new device “/dev/ttyUSBO” or
“/dev/ttyUSB1” listed in the “/dev” directory

Go to the “FriendlyARM” tab and click on the “GPRS Dialing” icon you will see a
configuration dialog pop up. If You are using your CON2 conversion board you need to

select “/dev/ttySACL” and select “/dev/ttyUSBO”if you are using a USB to Serial convertor.
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Selact ComPort

Which ComPort with GRRS Modem?

fdevwitlySACT -

fdewttySACO

fdevittySACZ
fdew/tyUsSBO
fdevw/yUsSB1
fdev/yUsBE
fdev/ttyUSB3
fdevittyUSB4
fdevw/ttyUSBS
2 sdevmyuses

4

We select /dev/ttySAC1 and click on OK to continue.

GERSEia=up
Report:
I
Connect
kdinimize Close
Designed by FriendiyARM
Al rights reserved. | www.arm8.net
PEm.e B .ALo0109

The dial up window is straightforward and you just click on “Connect” to begin dialing.

After it is successful it will show an allocated IP and DNS.
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EiESEEEEIEITE
Report:

Staring Connection...
Connection Estahlished. Disconnect
IP:10.55.141.119
DME1: 2111361926 Minimize Close
DME2: 211.1536.20.203

Designed by FriendiyARM

Al rights reserved. | www.arm8.net

PEm.e B L.ARo0z

Clicking on “Disconnect” closes the connection. Clicking on “Minimize” minimizes the

window. We usually minimize it and start a browser to surf the internet.
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1.20 Single/Group-Send Messages via GPRS Modem

Please go to “FriendlyARM” and click on “GPRS SMS”

To:| send |
Close
Import F'hnneElclclk| Clean Sk |
Inpait: Received:  Status: Ready
Test SMS from Friendly ARM
FBEEEZ BREERE
W R B LA<®o00s

If the connection is a success, the status will show “Ready”. Occasionally it shows
“Device Initing...” and this suggests that the previous shutdown was an abnormal operation
or the previous Modem connection wasn’t disconnected or your connection isn’t good. We
recommend users to use a USB to Serial convertor to connect a Modem.

(1) Single sending messages

Please input your target cell phone number in the edit box on the right side of “To:”, type
your message in the edit box below “Input” and click on “Send”.

If the sending is a success and the telecommunication service provider sends back an

acknowledgement you will see the “Status” shows “Get SMS OK”.
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SRt
To:[137139442657] send |
Close
Import F'hnneElnnk| Clean Sk |
Input: Received:  Status: Get Sh3 Ok
Test SMS from Friendly ARRM
FBEEZEBMIESEE From: 106580071106 Content:
03H15:268113719442657EZiE 2
Eu
FrzaEite R EEma$ 2
BREST - AERESME, HEF 2
IR, SR EREES
BEEg . - B Aoz

You can send messages to your own cell phone for testing too

GRS b

To: send |
Close

Import F'hnneElnnk| Clean Sk |

Input: Feceived: Status: Get SkAS Ok
Test SM3 from FriendlyARM i) Y 1EE AR : S5pin 2
FEESZRHMEIER ﬁ#«gg%, Rﬁ§$§m¢q§§ 2

o LR SRR R
From: +66 S Content 2

B BB T RIS . ATRAEIE 2

g7

Mindeg

Sent fram my nokia ET :
BEEg . - B AR 00

The format of the cell phone number varies in different countries:
In mainland China it is “+8613800138000 or “13800138000”.
On Abroad you need to add a country code prior to the number e.g. “+4423645789”. The

number after “+” composes of the country code first and the cell phone number then.
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Note: there is no Chinese input utility in the system therefore if you want to send message in
Chinese you have to copy and paste it from elsewhere.
(2) Group sending messages

To group send messages you need to edit a “phonebook.txt” and it should be in the root
directory of the SD card. Note: the name of the file cannot be changed. Its contents could be

as follows:

Mindee
13800138000
Mike
13800138000
Jason
+8613800138000

Names can be ignored:
13800138000

13800138000
+8613800138000

Insert your SD card, click on “Import Phonebook” to import your phonebook, click on

“Send” and your messages will be sent out.
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To: tard/phonehook b Send |
Close
Import F'hnneElnnk| Clean Sk |
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IREEETFE - 9 9EEE 2
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Note: this utility itself doesn’t save your received messages. Your messages will be saved in
your SIM card. If your card is full, you need to “Clean SIM” to remove your obsolete

messages.

1.21 Dial-up via 3G Network Card

There are three popular 3G systems WCDMA, CDMA2000 and TD-SCDMA.. They
require different 3G Modems. The most popular one is the USB 3G Modem, usually called
“USB 3G network card” or “USB network card”. Our dial-up utility can detect and drive

various USB network cards.

We will take HUAWEI E1750 as an example to show you how to use it.

Stepl: please get a 3G SIM card ready
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89860
11072
51043
369217 64k USIM

Step2: insert the SIM card into the network card

W Huawe @

Step3: plug the network card into your board
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Step4: power on and start the 3G dial-up utility. It will automatically list all the detected

signals. Click on “OK” to continue

Select 3G USB modem [ X| OK

3G USB modem detected:

o Huavel E1750/E1550 (wchp.

device a_etectgﬁ-

List 3G USB modem available

Quit

Designed by FriendiyARM

All rights reserved, | www.arm9.net
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Step5: click on “Connect” to start connecting. If the connection is successful it will show the

following dialog

ELESEII=T

Report:

Staring Connection...
Connection Estahlished. Disconnect
IP:112.96.165.2
DME1: 210.21.4.130 Minimize
DMSZ: 221.5.85.04

Designed by FriendlyARM

Al rights reserved. | www.arm8.net
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Step6: “Minimize” the dial-up utility, open a browser and you will be able to try surfing

the internet!

Below is a list of USB 3G network cards that have been verified by FriendlyARM

working with our utility:

Huawei E169 (CDMAZ2000)
Huawei E1750/E1550 (WCDMA)
ZTE AC581 (CDMAZ2000)
ZTE AC8710 (CDMA2000)
ZTE MU351 (TD-SCDMA)
ZTE 6535-Z

ZTE AC2710 (EVDO)

ZTE AC2726

ZTE K3520-Z

ZTE K3565

ZTE MF110 (Variant)
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ZTE MF112

ZTE MF620 (aka "Onda MH600HS")

ZTE MF622 (aka "Onda MDC502HS")

ZTE MF628

ZTE MF638 (aka "Onda MDC525UP")

ZTE WCDMA Stick from BNSL

HuaXing E600 (NXP Semiconductors "Dragonfly™)

Huawei E1612

Huawei E1690

Huawei E180

Huawei E270+ (HSPA+ modem)

Huawei E630

Huawei EC168C (from Zantel)

Huawei K3765

Huawei K4505

Huawei R201

Huawei U7510 / U7517

Huawei U8110 (Android smartphone)

Onda MW833UP

A-Link 3GU

AT&T USBConnect Quicksilver (made by Option, HSO driver)
AVM Fritz!WIlan USB Stick N

Alcatel One Touch X020 (aka OT-X020, aka MBD-100HU, aka Nuton 3.5G), works with Emobile
D11LC

Alcatel X200/X060S

Alcatel X220L, X215S

AnyDATA ADU-500A, ADU-510A, ADU-510L, ADU-520A
Atheros Wireless / Netgear WNDA3200

BSNL Capitel

BandLuxe C120

BandRich BandLuxe C170, BandLuxe C270

Beceem BCSM250

C-motech CGU-628 (aka "Franklin Wireless CGU-628A" aka "4G Systems XS Stick W12")
C-motech CHU-629S

C-motech D-50 (aka "CDU-680")

Cricket A600

EpiValley SEC-7089 (featured by Alegro and Starcomms / iZAP)
Franklin Wireless U210

Hummer DTM5731
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InfoCert Business Key (SmartCard/Reader emulation)
Kyocera WO6K CDMA modem

LG HDM-2100 (EVDO Rev.A USB modem)

LG L-05A LG LDU-1900D EV-DO (Rev. A)

LG LUU-2100TI (aka AT&T USBConnect Turbo)
Motorola 802.11 bg WLAN (TER/GUSB3-E)

MyWave SW006 Sport Phone/Modem Combination
Nokia CS-10

Nokia CS-15

Novatel MC990D

Novatel U727 USB modem

Novatel U760 USB modem

Novatel Wireless Ovation MC950D HSUPA

ONDA MT505UP (most likely a ZTE model)

Olivetti Olicard 100 and others

Olivetti Olicard 145

Option GlobeSurfer Icon 7.2

Option GlobeSurfer Icon 7.2, new firmware (HSO driver)
Option GlobeTrotter EXPRESS 7.2 (aka "T-Mobile whw Express 11™)
Option GlobeTrotter GT MAX 3.6 (aka "T-Mobile Web'n'walk Card Compact 11")
Option GlobeTrotter HSUPA Modem (aka "T-Mobile Web'n'walk Card Compact I11")
Option iCON 210

Option iCON 225 HSDPA

Philips TalkTalk (NXP Semiconductors "Dragonfly")
Rogers Rocket Stick (a Sony Ericsson device)

Royaltek Q110 - UNCONFIRMED!

ST Mobile Connect HSUPA USB Modem

Sagem F@ST 9520-35-GLR

Samsung GT-B3730

Samsung SGH-Z810 USB (with microSD card)

Samsung U209

Sierra Wireless AirCard 881U (most likely 880U too)
Sierra Wireless Compass 597

Siptune LM-75 ("LinuxModem™)

Solomon S3Gm-660

Sony Ericsson MD300

Sony Ericsson MD400

Toshiba G450

UTStarcom UM175 (distributor "Alltel™)
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UTStarcom UM185E (distributor "Alltel™)

Vertex Wireless 100 Series

Vodafone (Huawei) K4605

Vodafone (ZTE) K3805-Z

Vodafone MD950 (Wisue Technology)

Zydas ZD1211RWWLAN USB, Sphairon HomeLink 1202 (Variant 1)
Zydas ZD1211RW WLAN USB, Sphairon HomeLink 1202 (Variant 2)

1.22 Audio Recording

Go to the “FriendlyARM” tab and click on the “recorder” icon:

PRESS TO RECORD

I
I
=

00:00

| REC | | Clnse|

Designed by FriendlyARM

All rights resarved. | www.arm8.net

N . B AL 0o3ss

Click on the “REC” button to start recording. When you speak to the microphone on the

board, you will see audio waves shown on the screen. Click on the “STOP” button to stop

recording.
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Click on the “PLAY” button to play what you recorded and you can see what you recorded

has been saved as “WAV” files in the “Documents” directory.

Recorder D Documents t]
Meny Soul
&4
=
sunflower |
Designed by FriendlyARM
All rights reserved. | www.armB.nat Tl
&l types -| &l -
_gﬁ** JB@“D&DS ?EA JB@“D&DE

Note: Qtopia 2.2.0 has a recorder utility by itself. But it cannot record audio. We leave it as

what it is.
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1.23 Work with USB Camera

You can use any USB camera with our system which already has drivers for all existing
USB cameras. Plug your camera to the USB host port on the board, click on the “USB Camera”
in the “FriendlyARM” tab you will see a dynamic preview interface. Click on the “Snap”
button you will take a picture which will be saved in the “Documents”. This utility has
provides functions to adjust brightness, contrast and gamma value. When you start this utility,
it will read the camera preset parameters.

Note: although the system already has drivers for USB cameras, each camera might have
different output format. Since we cannot collect all cameras this utility would only work for

some common cameras, if your camera doesn’t work with our system please contact us.

R AR e B

Brightness

Caontrast L 15

I
Gamma _I| 17t

Snap

Shout... Close

CREER L B ,AL (023
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1.24 Preview with Camera

To launch the preview utility you need to use our shipped CMOS CAM130 module which
also works with the Mini2440 system. Connect the module to your board, power on, go to
the “FriendlyARM” tab and click on “CMOS Camera”. Clicking on “Snap” takes pictures of
what your are previewing. After a picture is taken, “Snap” changes to “Continue”. Click on it
you will be able to preview again and the picture you just took will be saved in “Documents”
(located in “/root/Documents/image/jpeg”). Click on the picture you just took in “Documents”

you will see it is opened in Qtopia’s “image” utility.

COMS Camera Ix

g

Snhap

Close

Designed by FriendlyARM

All rights reserved. | www.arm8.net
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1.25 LCD Test

Go to the “FriendlyARM” tab, click on the “LCD” icon you will see the following dialog

pop up:
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EEE=ETEniE

Display different color Designed by FriendlyARM
at full screen All rights reserved. | www.arm8.net
Suto-loop | hanual-control
Close
B acse B LA®oza7

This utility has two modes: auto and manual
Auto-loop loops automatically. Executing it presents “red”, “yellow”, “white”, “sky blue”,
“dark blue”, “green”, “pink” and “black”. During the loop clicking on any place on the

screen will return

1.26 Backlight Control

Note: this feature requires an LCD driven by the 1-wire precise touch driver.

If you already played our Mini6410 system you may notice that after power on the board
will turn “dark” without being touched for a period. This is a default system action controlled
by the backlight management. In the “Settings” tab clicking on “Power Management” will

start this utility
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Here the default setting is 25 seconds you can click on the “Up” or “down” arrow to adjust
it. If you uncheck “Light off”, the backlight will be on as long as the system is powered on.
An LCD driven by the 1-wire precise touch driver integrates the function of adjusting the
backlight therefore you can slide the slider to get your desired backlight. When you check
“Dim light” you will observe that the light is off gradually. Actually adjusting the backlight

in our software is pretty straightforward. You can refer to 2.10 for more details on how to
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adjust it via the command line utility.

1.27 A/D Conversion

The Samsung 6410 chip has 8 A/D conversion channels but only one converter. In general,
AIN4, AIN5, AIN6 and AIN7 are used as YM, YP, XM and XP channels via a four wire
resistor. We extended AINs 1-3 which reside on CONG. For easier testing, AINO is directly
connected to an adjustable resistor W1. How do they share a common converter? The
following screenshots will show you:

Click on the “ADC Testing” icon in the “FriendlyARM” tab:

E Applications | =& FriendlyARM @I Games | Settings | D Dncumentsi

- mmam e "
<« £ Ly
3G Dial-up Auto Starn Setting Buttons =
%
ChOS Camera File Browser GFPRS Dial-up GPRS 53 I
¢
> ¢ » ceo
[ZC-EEFROM konguerar Language Setting LCD Test
L) A iz .
= LEDs Magic Geometry mHetvork Setting Fenpad -
S - B O[5

Turning the W1 adjustable resistor, you will see the conversion changes. It has 10 digit

precision, therefore the minimum value is close to 0 and the maximum value is close to 1024.
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LREIE=EEEE

HEM

Close

All rights resarved. | www.arm8.net
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When you click on the touch screen, the A/D converter will take the touch screen as the
channel, you will see the result “-1”’; when you move your touch pen away from the screen, the

A/D converter will take AINO as the channel again.

LREIE=EEEE

Close

el « B L.A®os:r
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1.28 User Button Test

Note: the user buttons don’t have dedicated functions and they are just for testing low level
drivers. Click on the “Buttons” icon in the “FriendlyARM” tab. Press down any buttons on
the board, the corresponding button icons will change to blue, release them, their icons will

change back to grey.

EaHere—=reeting
PRESS any button(s) on the board Designed by FriendlyARM
for testing All rights reserved. | www.arm8.net

k1 k2 k3 k4 ] kG K7 k.

Close

.. - B LA oz40

1.29 Touch Pen Test

To test whether or not a touch pen works properly, you can draw a line on the LCD, check
if there is any offset or vibration. This can be done via the “penpad” utility. Click on the
“penpad” icon in the “FriendlyARM” tab.

The “penpad” utility is an easy to use program developed by FriendlyARM. Start it, a

yellow drawing area will show up. Draw whatever you like in the area (the pen color is black,
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its width is 1 pixel), go to “File” -> “Save”, you will save what you draw to a png file(in the
“Documents” tab, the /Documents/image/png/ directory). The file name begins with 001. The
maximum number of files that can be saved is 999. The following screenshot shows that our

writing was smooth which meant our pen was accurate.

C/%M 11O
7f7” (
Toed = sB=R | o001

1.30 Barcode Scanning

Our system supports USB barcode scanners which are actually a HID device very similar to
a USB keyboard. Therefore a barcode scanner can work any where a USB keyboard works.
Note: before start this utility, please make sure to plug in your scanner.

Click on the “text editor” icon in the “Application Programs” subgroup, scan a code with

your scanner, then you will see the code number displayed in the editor.
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1.31 Language Setting

Qtopia 2.2.0 has a language setting utility which is different from the one in Qtopia 1.7.0.

It only supports English. Therefore we developed a new utility located in the “FriendlyARM”

tab (the icon is a waving flag).

Language seffing

— Supported Language list

" English Designed by FriendlyARM

i* Chinese All rights reserved. | www.arm8.net

" Japanese

8].4 Close
WY B L.A®oz4s
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It now supports three languages: English, Chinese and Japanese. When you select “English”,
then click on “OK”, a message will popup asking you if you want to change your language
setting. Clicking on “Yes” Qtopia will reboot; clicking on “No” it will return. (Note: the

Chinese and Japanese versions only have file names translated).
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1.32 Set up Time Zone, Date, Time and Alarm Clock

When you get our system, the date and time usually might not be accurate. You can adjust

them by yourself. Because the CPU has its own RTC and the board has a backup battery,

after you adjust the date and time, they will be saved. To adjust them, click on the time zone

area at the right bottom of the screen, a menu will show up, please select “Set time..”

, open

the setting interface where you can set parameters such as time zone, date, time and so on

|E Spplications I_j Friendly &Rk "@ Games |. Settings | D Documents

m+ B E=ietme . @
Calculator Time Zone [EHEEIE Clock
Time |16 _
o 7 -
Date Thursday, 20 January ZIZIIZIIII|
Caontacts Motes
Time format 24 hout -
L& '
— Sunda - —
Pictures WIEELS SRS ¥ | Terminal
Date format  D/MASY T| 3
- — G =L
Today Yideos W Yoice Motes E|
R @ B LA 612

Select “Clock” from the menu.
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click on “Stop Watch” to open a stopwatch utility
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Besides you can set the alarm clock. When it is triggered, you will hear a beeping sound

which lasts about one minute and the following popup window will show up. Click on “OK” to

close the alarm clock.
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1.33 Rotate Screen

Click on the “rotation” icon in the “settings” tab to enter its interface. You can rotate the

screen in four directions.

=+ :abc.
U
o Q
O
The chosen rotation will take effect immediately.
g
o]
oo
0
1.7 @ B L.A®ozss

Select the direction you want, click on “OK” you will see the screen rotate.
Note: sometimes you need to reboot Qtopia to see the rotation. It is a Qtopia utility and we
hasn’t made any change to it. In addition the rotation effect is implemented via Qtopia
software and has nothing to do with LCD drivers.

After rotation you will notice that all “FriendlyARM” utilities get rotated too. We

implemented this feature to make our utilities displayed properly with different LCDs
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1.34 Set up Auto Run Programs

Betore—testirg

PRESS any button(s| on the board
for testing
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Recorder Serial Port SMP L aver
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By setting “auto run” you can make Qtopia launch its own or your programs after it boots

up. It is very similar to what you see in Windows “Programs -> Startup”.

Click on the “Auto Start Setting” icon in the “FriendlyARM” tab.

Address:
Website:  http://www.arm9.net Email:
Tel: +86-20-85201025 Fax:

capbily@163.com
+86-20-85261505

Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640

82 /265



Complete ARM Solutions
Design, Development and Manufacturing

PR o HH el o EFOf o T

Frogram list Status

O &)calendar
O @ waorld Time
O & voice MNotes
O Friusic

O BAriotes ClEEr
O Erictures

O @Help Close
O @& Tasks

0O @ciock ﬂ Designed by FriendlyARM
M @&~ amara | | |T “All rights reserved. | www.armg.net
111 Ak

W N B L.ALNs17

&

Save
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Those program listed are available programs which include all Qtopia programs, the status
column indicates whether a program is set to auto start. The status is unique. For instance, if
the “Serial Port Assistant” is checked, its status will show “Auto Start”, click on “Save”, a
message box will pop up prompting that the net setting has been successfully saved. Close this

utility, reboot the system you will see the “Serial Port Assistant” is auto run.

Select Auto Stad program
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To disable auto run for a program, just click on “Clean” and “Close”, a message box will

pop up, click on “Yes” the auto run for that program will be disabled.
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1.35 System Shutdown

B AR89

In the “Settings” tab, click on the “shutdown’ icon you will see four options on the
shutdown window.
Shutdown: Press this button, Linux will end all the programs and services to shutdown the
whole system. After the whole system is shutdown, the CPU will not be running and the
system consumes lest power. However since our system doesn’t have a hardware power
down circuit you still can see the power LED on the board is on.
Reboot: This is a “hot” reboot button. If your system boots from the Nor Flash, after you

press this button, the system will shutdown, reboot and enter the supervivi main menu. If
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your system boots from the Nand Flash, after you press this button, the system will shutdown,
reboot and enter the Qtopia interface.

Note: Reboot is different from the “Watchdog” function we will introduce. The “Watchdog”
1s “cold” reboot and doesn’t end programs or services but reset the system instead.

Restart Server: it restarts the Qtopia system only. It doesn’t interrupt the running Linux.
Terminate Server: it shuts down the Qtopia system. After press this button, the Qtopia
interface will be disabled. What is left on the screen is the left data in RAM and it is not an

active graphic interface.

Terminate

Shutdon | Restart Server |

Reboot | Terminate Server |

These termination options are provided primarily for use while developing and
testing the Gtopia system. In a normal environment, these concepts are
LNNecessary.

Cancel

rubcf‘ E J@ﬁ“ﬂﬁﬂ?

Note: the original Qtopia 2.2.0 system doesn’t “shutdown” or “reboot” effectively, we

changed its code to make it work.
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1.36 Watchdog

The “Watchdog” is a very basic utility in embedded systems. The S3C6410 chip already
has a watchdog. The latest Linux kernel has drivers for it.

Click on the “Watchdog” icon in the “FriendlyARM” tab

A FEE R R L]

WATCHDOG

M caution:
Once START , NO WAY OUT
FEED the dog, or else REBOOT

Start

All rights resanved. | wwearm8.net

R B AL o308

Note: before take any action, please read the notes in the red area: once start, no way out,
feed the dog, or else reboot!
Here we set a countdown time 15 seconds. To feed the dog, click on the “Feed” button.

Keep feeding, it will always have bones and the system will not reboot.
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1.37 Start QtE-4.7.0

In order for users to switch freely and smoothly between different systems we
implemented a feature that allows Qtopia-2.2.0 and QtE-4.7.0 to co-exist in the same file
system. In Qtopia-2.2.0, by clicking on a common application icon users will be able to start

QtE-4.7.0. After close the QtE-4.7.0 utility, users will be able to return to Qtopia-2.2.0.
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QtE-4.7.0 runs as follows. It is a program manager that display a CoverFlow effect. You

can drag it left and right and run it by clicking on one of the Covers.

Path Stroking
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You can exit QtE-4.7.0 by clicking on “Exit Embedded Demo” and return to Qtopia-2.2.0

Exit Embedded Demo

1.38 Start Qtopiad

In order for users to switch freely and smoothly between different systems we

implemented a feature that allows Qtopia-2.2.0 and Qtopia4(Qt Extended 4.4.3 Phone) to
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co-exist in the same file system. In Qtopia-2.2.0, by clicking on a common application icon

users will be able to start Qtopia4. After close the Qtopia4 utility, users will be able to return

to Qtopia-2.2.0

i .ﬂ.ﬂﬁlicatinns =4 Friendly &R i Cocuments
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& zsistant
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Setting =
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If you have never run Qtopia4 on the system you will see the following GUI after start it

QT Extgmﬁ ed

tinue.

Click on the screen you will be directed to a configuration window where you can set up
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your date and time. You can ignore it here and click on “Finish” to continue.

Time Format

Automatic Ask

Finish

After a while you will enter Qtopia4 and the title is “Qt Extended”

Ot Extended

3,700

Options Menu

There are three buttons “Options”, “Menu” and “Quit”. “Quit” is implemented by
FriendlyARM to allow users easily returning to Qtopia2. You can add your own features too

in the source code. Here please click on “Menu” to enter the main function menu.
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Options

Qtopiad’s applications are very limited which we will not talk too much about here. Click

on “Back” to return to the main menu and click on “Quit” to return to Qtopia2.

Qt Extended

Please wait...

»h b

Note: when quitting users will see a flash which doesn’t exist in Qtopia and is implemented

by FriendlyARM. It is open source and users can check it.
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So far, we have introduced most of the GUI utilities that will be used to manipulate

hardware. There are other utilities you can try by yourself.

1.39 Which Qt to Choose

With so many Qt options users may be confused about which one to use. Actually it all
depends on what you need. For development boards it would be better to have a complete
desktop version (Qtopia is one for mobile devices) for various LCDs. Per this requirement
we took Qtopia-2.2.0 and made it possible for Qtopia4 and QtE-4.7.0 to co-exist and allow
users to smoothly switch between them. It is not a fancy technology and we just made it
based on basic C/C++ functions which are enough for us to achieve what we need.

If you don’t need the whole system and just some of the applications you recommend you
to choose QtE-4.7 or high versions since they can work in more platforms and are easier for
beginners to learn and migrate. In addition a QtE-4.7 application doesn’t take too much

memory.
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2 Play Mini6410 via Command Line

Note: every Linux fan may need to get familiar with the command line utility. All Linux
commands are very similar (99% of them are identical) across different versions. Before step
in this section, please set up your super terminal properly.

Below is a screenshot of system login via super terminal. Just press “Enter” as prompted

to continue.

§g§§£lﬂ—rtc s3c2410-rtc: setting svystem clock to 2000-01-01 19:32:45 UTC (946755
UBIFS: recovery needed

UBIFS: recovery completed

UBIFS: mounted UBI device 0, volume @, name “FriendlyARM-root™

UBIFS: file system size: 253274112 bytes (247338 KiB, 241 MiB, 1963 LEBs)
UBIFS: journal size: 9033728 bytes (8822 KiB, 8 MiB, 71 LEBs)

UBIFS: media format: 4 (latest is &)

UBIFS: default compressor: LZ0

UBIFS: reserved for root: 0 bytes (B KiB)

VFS: Mounted root (ubifs filesystem).

Freeing init memory: 124K

FAT: utf8 is not a recommended I0 charset for FAT filesvstems, filesvstem will b
e case sensitive!

[01/Jan/2000:11:32:48 +~0000] boa: server version Boa/0.94 .13
[01/Jan/2000:11:32:48 +0000] boa: server built Apr 8 2010 at 15:40:06.
[01/Jan/2000:11:32:48 +~0000] boa: starting server pid=657, port 80

Try to bring eth® interface up...... eth@: link down
Done
Please press Enter to activate this console. eth@®: link up, 100Mbps, full-duplex
. 1pa B=45E1
2.1 Play MP3

This section will give a brief introduction on how to run Linux commands and various
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application programs in Linux via a super terminal. Before move forward, please connect
your board with a PC and start a super terminal. The following screenshot is what you might
see after you set up your super terminal and connection with your board

The madplay utility is an mp3 player migrated by FriendlyARM. It can be run in various
ways and the most straightforward one is this:
#madplay your.mp3

This command will play “your.mp3” in its default way. You can get help by running

“madplay -h”. Below is a screenshot of how it works.

FAT: utf8 1s not a recommended I0 charset for FAT filesystems, filesystem will b
e case =zensitive!

[01/Jan/2000:11:32:48 +0000]1 hoa: server version Boa/0.94 .13
[01/Jan/2000:11:32 48 ~000B] boa: server built Apr 8 2010 at 15:40:06.
[01/Jan/2000:11:32:48 +0000] boa: starting server pid=657, port 80

Try to bring eth® interface up...... ethB: link down
Done

Please press Enter to activate this console. eth®: link up, 100Mbps, full-duplex
, 1pa Bx45E1

[root@FriendlyARM /1H
[root@FriendlyARM /1# madplay /root/Documents/viva-la-vida.mp3
MPEG Audio Decoder 8.15.2 (beta) - Copvright (C) 2000-2004 Robert Leslie et al.
Title: VYiva La Yida
Artist: Coldplay
Album: Yiva La Vida Or Death And All His Friends
Track: 7
Year: 2008
Genre: Rock
Encoder: iTunes vw7.6
Comment: Rip & Rls bY Team COC

In the latest Linux kernel, we integrated a driver for ALSA audio interface. The madplay
utility plays audio files via this interface too and related ALSA libraries are also integrated

into the system.
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2.2 Terminate Program

To terminate a running program you can press Ctrl + C in a terminal. For instance, if you
are running madplay you can press Ctrl + C to terminate it. If a program runs in the

background you need to issue the “kill” command to terminate it.

2.3 Mount USB Drive/Portable Hard Disk

After inserting a USB drive, the system will automatically create a “/udisk™ directory and

mount the drive on it, you will see the following messages:
rv to bring ethl interface up ethl: link down

== Enter to activate this console.

dlvARM ~]# usb 1-1: new full =peed [SE device using s3cZ4ll-ochci an

, 1dVendor=2008, idProdu 2018

lumber=3

2.10 PQ: 0 ANSI: 2
{2.11 GB-1.96 GiB)

(2.11 GB-1.96 GiB)

The USB drive has a device name “/dev/udisk”. Entering the “/udisk™ directory, you will

be able to browse its contents. Note: if your drive cannot be detected, please check whether it
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Is FAT32/VFAT.

éﬁdl?éEH ndisk]1# mount
type rootfs | )
L /4 type

ozuld. nodev,. noatime. nodiratime, fmask=

16o-1 I

2.4 Mount SD Card

Similar to USB drive mounting, an SD card will be automatically detected and mounted.

After inserting an SD card, you will see the following messages:
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g server pid=496. port 80

bring ethi ! up......ethl: link down

: Enter to activate this console.
% TV ]#
2440-=d1 =3cddd40-=di: running at 0kHz

runnihg at

4
4
4
4
4
4
4
4

v, noatime, nodiratime, fmas
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2.5 File Transfers to and from PC via Serial Port

Note: some users may not get file transfers done successfully via a USB to Serial connector
it could result from the cable’s bad quality

After login into the Mini6410 system via a serial port, you can transfer files to and from a
host PC by using command “rz”or “sz” as follows:
(1) Transfering files by using “sz”

Open a super terminal, click on the mouse’s right button, then click on “Receive files” to
set up the destination directory and the protocol this transfer will use, see the screenshot

below:

TE PR PR BRI ()
D:\data |
RS Q- Receive Files

y; v
wE ¥ FEAQ || Bm |

Type “sz [root/Documents/viva-la-vida.mp3” in the shell to transfer the

“viva-la-vida.mp3” file under the “/root/Documents” directory to the host PC. It took a while
to transfer this big file. After it is done, the system will save it in the directory you set in the

previous step. Please see the screen-shot below:

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

99 /265



Complete ARM Solutions

Design, Development and Manufacturing

# tty=0 EW Iscdem Enihtes

T | VIVA-LA-VIDA NP3

TEfEM:  |D:\data\VIVA-LA-VIDA NP3

omeE /1|

bikZe EER

CoEbems |

Wk |[EEER

e EEEEER
BEH: ﬂﬂ%:

9TSE f 4T20E |

00:05:56 | SREE: 10733 cps

| HiR

| [ﬁhﬂ}tﬁ: (Ej] [ cps/bps [C) ]

(2) Transfering files by using “rz”

In your Mini6410 system, type “rz” to receive files from a host PC.

Open a super terminal, click on the mouse’s right button, select “Send file”, set up the file

being sent and the protocol the transfer will use. Then send the file:

IR Dhdata

S ©:
D:Ydata’T-See-You. mp3

Hhi @)
Imodem SEHREE

Send File

Gy [(=A0 ) ®a )

Click on “Send” and the board will begin to receive your file

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640

Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

100 / 265



Complete ARM Solutions
Design, Development and Manufacturing

# tty=0 AX Imodem EFihtes

IETERIE: [D:vdata\I-See-Yon. mp3
FikEE . | EfERERE il 141
s FEEEE EHidikE: o
B nnns 822K / B114K
E.H: 0o0:01:15 il == o000z | HE: 11225 ops
[ HI7E i [ cpsdbps () ]

After the transfer is done, the current directory will get this file. You can verify it by using

“md5sum” to check whether this file is the same as the original one.

2.6 LED Test

(1) LED Server

After the system starts up it will automatically start a LED service (/etc/rc.d/init.d/leds), it
actually runs a led-player script. After the led-player script is run a pipe file led-control will
be created in the /tmp directory.

Users can change an LED’s flashing by setting its parameters

#echo 0 0.2 > /tmp/led-control

After this command is executed each of the 4 LEDs will be flashing one by one with a 0.2

second in between.
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#echo 1 0.2 >/tmp/led-control

After this command is executed 4 LEDs will be running the accumulator one by one with
a 0.2 second in between.
#letc/rc.d/init.d/leds stop

After this command is executed all 4 LEDs will be turned off.
#letc/rc.d/init.d/leds start

After this command is executed all 4 LEDs will be turned on.
(2) Manipulating a Single LED

The /bin/leds utility can be used to manipulate a single led. To launch this utility users
need to stop the led-player service first:
#/etc/rc.d/init.d/leds stop

This command will stop the led-player service. To get more information for the usage of
“led” you can type the following command:
[root@fa /]# led
Usage: leds led no 0|1
led_no: the LED you want to manipulate (0/1/2/3). <0 and “1” represents “turn off”” and
“turn on” respectively
#led 21

This will turn on LED3
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2.7 User Button Test

Type the “buttons” command, press a user button and you will see the following scenario

[root@riendlyARM /1# buttons
key 1 is down

key 1 1s up
key 1 is down
key 2 iz down
key 2 is up
key 1 15 up
key 3 is down
key 3 is up
key 1 is down
key 1 is up
key 1 15 down
key 5 is down
key 5 1s up
key 1 1s up

2.8 Serial Port Test

Note: the armcomtest utility is a straightforward and easy to use program developed by
FriendlyARM for Linux. It doesn’t rely on system calls or hardware. After Linux is loaded
Serial Portsl, 2, 3 and 4 correspond to /dev/ttySACO, 1, 2 and 3.

To test Serial Port 2 you need a PC with a serial port. Please connect CON2 to the PC via
our extension board. Type the following command:

#armcomtest —d /dev/ttySAC1 -0
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Now if you type characters (in Serial Port Assistant) on your board they will be output to
your PC’s super terminal simultaneously and vice versa
To test Serial Port 3 you need to connect CONS3 via our extension board and type the
command below:
#armcomtest —d /dev/ttySAC2 -0

Here is a screenshot

RPC: Registered udp transport moduls,

RFPC: Registered tcp transport module.

ﬁgggélﬂ-rtc g3c2d4ll-rtc: setting system clock to 2080-02-10 11:43:18 UTC (347479
vaff=: dev 1= 32505858 name 1z "mtdblock2”

vaffs: passed flags ""

vatf=: Attempting MTD mount on 31.2, “mtdblock2”

vaffs_read_super: isCheckpointed 0

VFS: Mounted root (vaffs filesystem) on device 31:2.

Freseing init memory: 144K

hwclock: settimeocfday() failed: Invalid argument

[05-Jan~1944:05:15:09 +0000] boa: =erver wersion Boa~s0.94 13
[05-Jan~1944:05:15%:09 +0000] boa: server built Feb 28 2004 at 21:47:23.
[05-Jan-1944:05:15:09 +0000] boa: starting server pids=496, port &0

Trvy to bring ethl interface up...... ethl: link down
Done

Please press Enter to activate this console, eth(: link up. 100Mbps, full-duplex
. lpa 0=45El

[roct@FriendlyARM ~ 18
[;qq;EE:igndl?ARH S1# armcontest —d Sdev-ttySACL —o
13137 IRERREEERELRE

2.9 PWM Buzzer Test

Type “pwm_test” in a terminal and you will be able to hear beeps. Press “+” or “-” you

can turn up or down. Press “ESC” to exit.
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[root@Friendl vAEM ~]#
[root@FriendlvARM )%
[root@FriendlvAEM <14 pw

pwd pwn_test
[root@FriendlvARM ~]4 pwm_test

BUZZER TEST ( PWH Control )
Fress +/-= to increasesreduce the f{requency of BUZZER |
Press 'ESC' kevy to Exit this program !

Freq = 1010
Freq = 1020
Freq = 1030
Freq = 1020
Freq = 1010
Freqg = 1000

2.10 Backlight Control

Note: the device file for the LCD backlight is /dev/backlight-1wire.

We also implement the feature of adjusting backlight for 1-wire precise touch LCDs. It
supports up to 127 levels of adjustment. To turn off the backlight you can feed “0” to the
device file as follows:

Type the command: echo 0 > /dev/backlight

When feed 1-127 to the device file you will observe different levels of light. 127 is the
highest.In general 15 will begin to show some light. 1-15 makes the screen completely dark.
Values higher than 127 will be treated as 127.

Try: echo 15 > /dev/backlight you will be able to see some light.
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2.11 12C-EEPROM Test

Type “i2c —w” in a terminal you will be able to write data (Ox00-0xff) to 24C08.

[root@FriendlvAREM 1%
[root@FriendlvAEM ~]#
[root@FriendlvARM < ]# 12c —w
Open sdevs1Zcs0 with 8bit mode

Writing O0=x00-0=xff

oooo
ooio
oozo
0030
0040
0050
0060
0070
ooso
0090
00a0
00b0
00c0
o00do
00=0
oo0fo0

oo
10
20
30
40
50
&0
70
a0
a0
all
b
il
di
=]
fo

0l
11
2l

into 24C08

04 05 D& 07 ng 09 Da
14 15 16 17 18 19 1a
24 25 28 27 28 29 2a
34 35 38 37 38 39 3a
44 45 46 47 48 49 4a
54 E5 Eg 57 58 59 Sa
64 65 BB B7 68 69 Ba
74 75 76 77 78 79 Ta
g4 85 86 87 88 89 8a
94 95 98 97 98 99 9a
a4 ab ab a7 al a9 aa
b4 b5 bk b7 b& b9 ba
cd =5 ch =7 cl c9 ca
d4 d5 de 47 dié d9 da
=4 b et 7 el 29 ea
f4 £S5 f6 £7 f2 £f9 fa

[root@FriendlvARM - ]4

Type “i2c —r” in a terminal you will be able to read data from 24CQ08.
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oooo
o0o10
oozo
0030
0040
0050
0060
o070
oogo
o090
00a0
00bO0
00c0
oo0do
00e0
000

00E0 |

f0 £1 £2 £3 £4 £5 f6 £7 £t £9 fa

0o
10
20

Eeading 256

01
11

bvtes

0z
12

03
13

[root@FriendlvARM ~]# 12c -
Open Sdevs1Zc<0 with 8bit mode

from 0=x0

04

[root@FriendlvARM ~1#

0%

06

07 08 09 Da
17 18 19 1a
27 28 29 2a
a7 38 39 3a
47 48 49 4a
&7 S8 59 Sa
&7 68 69 Ba
77 78 79 ?a

a7 88 89 8a
97 98 99 9a
a7 ald a9 aa
b7 b8 b9 ba
o7 cl c9 ca
d7 df d9 da
a7 el 29 ea

£7 fg £9 fa

tb

fc

fd

fe

tf

2.12 AD Conversion

Type “adc-test” in a terminal, you will be able to test AD conversion. By adjusting the W1

resistor you will observe the output.
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[root@FriendlyARH f]# adc-test
press Ctrl-C to stop
ADG Value:

ADC Value:

ADC UValue:

ADC Uvalue:

ADC Value:

ADC Value:

ADC Value:

ADC Value:

ADCG Value:

ADC Value:

ADC UValue:

2.13 TV-OUT Test

Enter “/usr/bin” (attention: NOT “/user/bin”), run “tv-test” to begin TV-OUT testing, it
will play “/usr/bin/TestVectors/wanted.264” and output it to your connected TV:
#cd /usr/bin

#tv-test
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2.14 Multi-Media Test

Please refer to 1.3

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

109 / 265



Complete ARM Solutions
Design, Development and Manufacturing

2.15 Test USB WiFi or SD WiFi

For users to utilize USB WiFi or SD WiFi cards we originally developed a command
set:USB WiFi kits for the Mini2440 system. This command set supports up to one thousand
various USB WiFi cards (most of which utilize similar chips). We also integrated this
command set into our Mini6410 system and also integrated the SD WiFi driver.

This command set includes a WiFi driver and three commands:
® scan-wifi — scans nearby wireless networks
® start-wifi — starts connecting to a wireless network
® stop-wifi — closes a wireless connection

All of them are under the “/usr/sbin” directory
1. Scanning Nearby Wireless Networks
Note: the following examples were tested on TL-WN321G+. The SD-WiFi works very
similar to this. We leave it for users to explore.

Connect your USB WiFi card to your board you will see the following screenshot
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In our example it found three networks and “63%" indicated the strength of the signals.
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Those that need passwords will be noted by “Security”.

2. Start Connection

“start-wifi”” will connect your board to a specified netowork. After execute “start-wifi” you

will see the following information:

mode — security type, such as “wpa”, “wpa”, “wep” or “none”. “None” means that network
doesn’t require a password
ssid — network name such as “FriendlyARM4”, “NETGEAR” shown above.
password — password to log in the network.

We will present two examples: one for a network that doesn’t require a password and the
other for a network that does require a password

2.1 Connecting to an Open Network that Doesn’t Require a Password
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Stepl: Command “scan-wifi” to scan your nearby networks. Here we found

“FriendlyARM-Test” which was dedicated for this testing

Step2: Command “start-wifi none FriendlyARM-Test” to connect to this network
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i S none

Moments later you will notice that your board will be allocated an IP. Here we got

“192.168.3.100”. “Ping” this network to test your connection.
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Expertise on Embedded Linux, Android, WindowsCE

Or you can try this IP in your PC’s web browser.

o ey x
. e -SSR SR RO —_— &

<

< DR SR -
!zw slp =Ry cRsE IAD emy

x @~
| e CRT | 8 web varverBETT B-8-0®- me- 220 IRO- 8- 7

R R AR S

@  FriendiyARM o

mQ EUSUQIAYKEW
q - — ToTT——)

ns @ Ioternst | RS WA - H100% -

2.2 Connect to a Network That Requires a Password
This procedure is very similar to the previous one but you need to know the network’s
security type and its password:

Step1l: Select your network’s security type. (The router we used in this example was
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You can choose from the following three:
® \WPA-PSK/WPA2-PSK
® WPA/WPA2
® WEP

In our example we selected “WPA” and the password was “test1234”. After that click on
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“Save” and reboot your router. Note: on how to configure your router you need to refer to
your router’s manual.

Step2: Command “scan-wifi” to scan your nearby networks. Here we found

“FriendlyARM-Test” which was dedicated for this testing

Step3: Command “start-wifi wpa FriendlyARM-Test test1234” to connect to this network.
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Moments later you will notice that your board will be allocated an IP. Here we got

“192.168.3.100”. “Ping” this network to test your connection
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Or you can try this IP in your PC’s web browser

|15 52| X J B Google

O KED ARy @Ry RO s
x &~
7,;0‘* B web secverifiz

FriondiyARM
y# .

®
m@ tMouaIAVEW @
'-.e - A L ]

R @ Internet | @RS WA

v RI00% <~

3. Close USB WiFi Connection

Command “stop-wifi” to close your USB WiFi connection
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2.16 Preview with CMOS Camera

Connect your CAM130 camera to your board’s camera interface, power on, command

“camtest” you will be able to preview

2.17 Telnet

“Telnet” is a popular utility. If your board is connected to the internet you can telnet a bbs.
First make sure your board’s IP is 192.168.1.230 and your board is communicating with

other machines.

-sh: can't access tty; job control turned off .
[root@FriendlyARM /1# ifconfig Board's IP Address
ethl Link encap:Ethernet addr 08:00:3E:26:0A:5E
inet addr:192.168.1.230 Boast:192.168.1.2535 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:14 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 errors:0 dropped:0 overruns:0 carrier:(
collizsions:0 txgueuelen:1000
RX byte=:1193 (1.1 KiB) T bytes:0 (0.0 E)
Interrupt:53 Base address:0x300

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:l
RX packet=:0 error=:0 dropped:0 overruns:0 frame:0
TX packet=s:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txgueuwelen:0
RX bytes:0 (0.0 B} TX bytes:0 (0.0 B}

[root@FriendlyARM /]# ping 192.168.1.1 Connection Successful
PING 192.168.1.1 (192.168.1.1}: 56 data bytes
64 bytes from 192.168.1.1: icmp seqg=0 ttl=64 time=6.5 HB1”’;’

64 bytes from 192.168.1.1: icmp seg—l ttl=64 time=0.9 m=
= — — —— — ——— — —— — — — — — - — —
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Then configure your router’s IP: route add default gw 192.168.1.1

Now you can telnet a BBS. Here we visited “bbs.scut.edu.cn”.

L lcom1 (1) — CRT

File Edit ¥Yiew Options Transfer Script Windew Help

o E AN ==E | H %P

[root@FriendlyARH /]# route add default guw 192.168.1.1
root@FriendlyARH /]# telnet 282.112.17.137 .
[ y I# telnet 202 .112.17 137 % 2 H PRI TS ERbbs

B (1,10,15) 4r03F 1.82 1.22 119 [ATEF]

Entering character mode
Escape character is '"]".

ch A AR O

bttt - bbs.gznet.edu.cn (282.112.17.137)

Warmly Welcome to Bulletin Board Service(BBS) of
CERHET Southern Regional Center

If you have any problems, please send email to
scutbbs@scut .edu.cn

FNCERNET B~ =FMI|, 5t

' after YourlID to login for BIGS ]
= A EHN [12978].
EReady Serial: COM1 | 30, 50 | 30 Bows, 77 Cols Linux

2.18 Ethernet Configuration

Connect your board to the internet, write down your gateway IP(the one in our example
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was 192.168.1.1) and configure your router:

# route add default gw 192.168.1.1

Now you can visit an IP address on the internet e.g. you can ping bbs.scut.edu.cn (IP:
202.112.17.137):

#ping 202.112.17.137

If it is a success you will see the following output

[rootEFriendlyARM /1# route add default gw 192.168.1.1
[rootEFriendlyARM 7]1# ping 282.112 .17 .137

PING 202 .112.17.137 (282_112.17.137): 56 data bytes

64 bytes from 202 _112_17.137: icmp_seq=8 ttl=52 time=1509.6 ms
64 bytes from 202 _112_17.137: icmp_seq=1 ttl=52 time=1426.0 ms
64 bytes from 202 _112_17.137: icmp_seq=2 ttl=52 time=1446_.8 ms

To ping through an outside website you also need to configure your DNS. You may get it

from your network manager

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
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Internet Protocol Version 4 (TCP/IPvd) Properties

)

General

You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator

for the appropriate IP settings,

(") Obtain an IP address automatically
i@ Use the following IP address:

IP address: 192 . 188 .
Subnet mask: 255 , 2585 ,
Default gateway: 1892 . 168 .

Obtain DMS server address automatically
(@) Use the following DMS server addresses:

Preferred DMS server: 202 . 94

Alternate DMS server;

[] validate settings upon exit

Ok

] [ Cancel

)

#rm /etc/resolv.conf; This is to remove the existing configuration file.

#touch /etc/resolv.conf; This is to generate a resolv.conf file

The one in our example was “202.96.128.86”. Therefore we set our board as follows:

#echo nameserver 202.96.128.86 >> /etc/resolv.conf; Set up the DNS configuration file

resolv.conf with your DNS IP or you can edit it with vi,
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[rootEFriendlyARM /1% rm fetc/resolv.conf

[rootEFriendlyARM /]# touch fetc/resolv.conf

[root@EFriendlyARM /1# echo nameserver 202 _.96.128_86 >> fetc/resolv.conf
[rootEFriendlyARM /1% cat fetc/resolv.conf

nameserver 202.96.128_.86

[rootEFriendlyARM /1% ping www.163.com

PING www.cache.split.netease.com (228_181.28.54): 56 data bytes
64 bytes from 220_.181_.28_.54: icmp seq=0 ttl=53 time=1353.8 ms
64 bytes from 220.181_.28_.54: icmp seq=1 ttl=53 time=1378.0 ms
64 bytes from 220.181_.28_.54: icmp seq=2 ttl=53 time=1398.1 ms
64 bytes from 220_181_.28_.54: icmp seq=4 tt1=53 time=1356.08 ms
64 bytes from 220_181_.28_.54: icmp_seq=5 ttl1=53 time=1314.9 ms

-—- www.cache.split.netease.com ping statistics ---

7 packets transmitted, 5 packets received, 28% packet loss
round-trip min/favg/max = 1314.9/1360.1/1398.1 ns
[root@FriendlyARM /18 _

2.19 Configure MAC Address

The MAC address in the Mini6410 is “soft” therefore you can change it via “ifconfig”.

First check your current MAC address via “ifconfig”:

#ifconfig ;
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=tination Gateway Cenmnask Flags Metric Ref U=ze Iface
168.1.0 2 C.255.0 1] 1] I} 0 =thi
uG 0 0 0 ethl

Masl: 255 255 2
J Hetric:l
errors: [0 dr 1 uns: 0 frame:0
v T 0 dx 1 OYETTUT U syt L
txgquens len : 100
(5.1 KiB) TX bytes:977 (977.0 B)

lnrrrrupT 51

Llnk Encap ! Ianl lcc;t

0 frame:0
0 carrier: Q0

[root@FriendlvARY ~

In our example the MAC was “08: 90: 90: 90: 90: 90, this is the default MAC address
and has been hard-coded in the kernel. If you want to update it you have to recompile the
kernel. In order to change the MAC dynamically you need to close your network connection
and then fill your new MAC:

#ifconfig ethO down

#ifconfig ethO hw ether 00:11:AA:BB:CC:DD; note: a,b,c,d,e.f... could be lower case
Restart the network, check your MAC via “ifconfig” and verify your network via “ping”:
#ifconfig ethO up

#ifconfig

#ping 192.168.1.1
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[rootEFriendlyARM /]# ifconfig eth® hw ether 00:11:aa:bb:cc:dd

[rootEFriendlyARM /18 ifconfig eth@ up

[root@FriendlyARM /1# ifconfig

eth@ Link encap:Ethernet HWaddr 08:11:AA:BB:CC:DD
inet addr:192.168.1.2380 Bcast:192.168.1.255 Mask:255.255.255.0
UP BRDADCAST RUMHMIMG MULTICAST HMTU:1588 Hetric:1
R¥ packets:68 ervors:8 dropped:8 overruns:@8 frame:@
T4 packets:8 errors:8 dropped:8 overruns:® carrier:8
collisions:8 txqueuelen:1888
RX bytes:4791 (4.6 KiB) TX bytes:472 {672.8 B)
Interrupt:532 Base address:8x388

Link encap:Local Loopback

inet addr:127.08.8.1 HMask:255.8.0.8

UP LOOPBACK RUHHIHG HTU:16436 HMetric:1

R¥ packets:@ errors:@ dropped:8 overruns:8 frame:@
TX packets:@ errors:0 dropped:8 overruns:8 carrier:@
collisions:@ txqueuelen:B

RX bytes:8 (8.8 B) TX bytes:8 (6.8 B)

[root@FriendlyARM /]# ping 1922.168.1.1
PING 192.168.1.1 (192.168.1.1): 56 data bytes
64 bytes from 192._168.1.1: icmp_seq=0 ttl=64 time=3.2 ms

2.20 Telnet Mini6410

If the system reboots normally it will automatically start a telnet service therefore users
can telnet the board too. You can try typing “telnet 192.168.1.230” from a command line,

type “root” and you will be able to login.
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v Telnet 192, 168. 1. 230

Kernel 2.6.29 on (/devspts-H>
FriendlvARM login: oot
[rootPFriendlyARM ~1#f 1=

infinity 2808 _mp3

linuxrc

[rootPFriendlvARHM ~1#

2.21 File Transfer with FTP

After the system boots normally, it will automatically start a telnet service. Users can ftp a
remote host via “ftp” in the command line utility in both Linux and Windows. Users can
transfer files to the board from a host PC.

Note: please make sure you have a file ready in your FTP directory. Here we had
“test.mp3”.The account for login is plg and the password is plg.
After file transfer is doen you will see a test.mp3 file in your target board’s /home/plg

directory.
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et Cz\WINDOWS:\system32\cad- exe — ftp 192. 168. 1. 230

C:mini244@>ftp 192.168.1.238
Connected to 192.168.1.238.
228 FriendlyARM FTP zerver <Uersion 6.4/0penBSD/Linux—ftpd-@.17> ready.
llzer <192.168.1.238:<none2>: plg
331 Password required for plg.
Password:
238 User ply logged in.
ftp> bin
208 Tupe set to I.
ftp> 1=
208 PORT command successful.
158 Opening ASCII mode data connection for *‘file list’.
.ash_history
226 Transfer complete.
fep: WE| 14 F77, FE 0.88Seconds 140008.0BKbytes sec.
ftp> put test_.mp3d
2808 PORT command successful.
15%8 Opening BINARY mode data connection for ‘TEST.MP3’'.
226 Transfer complete.
# 1804924 F 71, FET 1.64Seconds 1899 .89Kbytes/sec.

208 PORT command successful.

158 Opening ASCII mode data connection for *‘file list’.
TEST .MFP3

.ash_history

226 Transfer complete.

fep: WIE| 24 F7, FE @8.88Seconds 24@08.00Khytes/sec.

2.22 Manipulate LEDs via HTML

Click on “Manipulating LEDs via HTML” on the test page of our web server, the

following page will be loaded
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/~ USBE&LnEERMAT - ¥indows Internet Explorer
@ v Ig‘; http://192.168. 1. 230/1eds. html L] [3;} 55\ |c:‘;.,:‘,,;:1e (b]v;
W @ TR EFIET B -8 & -DTEe - @IA0-@- Bl 3

R £ 5% EDR it

o
L
®

This is a web server test page, please visit our website

[ T T @D Internet | R 1008 ~ 4

You can test each of these items. The “LED Test” will manipulate the LEDs via CGI
programs and it includes two display modes and three display rates

To stop the web service you need to type the following commands:
#letc/rc.d/init.d/httpd stop

Then restart the service

#letc/rc.d/init.d/httpd start
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2.23 Mount NFS

Please make sure you have set up the NFS server in your host PC and then type the
following command (our server’s IP is 192.168.1.111).
#mount —t nfs —o nolock 192.168.1.111 :/opt/FriendlyARM/mini6410/linux
/rootfs_qtopia_qt4 /mnt

After a successful mount you will be able to enter “/mnt” and operate your files

To unmount it type the command below

#umount /mnt

11yARM /1# mount -t nfs -o nolock 192.168.1.111: /opt/FriendlyA

mount NFS to /mnt
yARM /1# ls /unt/

linuxre
shanghaitan.mp3

f1# od fmnt/

Jmnt]# madplay shanghaitan.mp3

MPEG Audio Decoder 0.15.0 (beta) - Copyright (C) Z000-Z003 Robert

Title: iEdE _
. ot Play MP3 in NFS
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2.24 Configure System Clock

The Linux command for updating time is “date”, to synchronize the S3C6420 time with
Linux’s system time you can use “hwclock™:
(1) date -s 042916352007 #set time to 2007-04-29 16:34
(2) hweclock -w # save your setting to S3C6410°s RTC
(3) Command “hwclock —s” to update Linux’s system time with RTC. Usually this command
will be included in “/etc/init.d/rcS” for auto run

Note: our system’s “/etc/init.d/rcS” includes “hwclock —s” already.

2.25 Save Data to Flash Permanently

The Mini6410 system applies yaffs2 thus can save data dynamically and will not lose any
even when the system is powered off. After the system boots, please try the following
command:

#cp / shanghaitan.mp3 /home/plg
This will create a duplicate file under “/home/plg”. Power off and on you will observe that

the file still exists.
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2.26 Set up Auto Run Programs on System Startup

Users can set up programs that will be automatically run on system startup in the boot
script. It is similar to Window’s Autobat. It is under the /etc/init.d/rcS directory, the contents

are as follows (they may be different in differed systems)

#1 /bin/sh
PATH=/sbin:/bin:/usr/shin:/usr/bin:/usr/local/bin:
runlevel=S

previevel=N

umask 022

export PATH runlevel prevlevel

#

# Trap CTRL-C &c only in this shell so we can interrupt subprocesses.
#

trap ":" INT QUIT TSTP

/bin/hostname FriendlyARM

[ -e /proc/1] || /bin/mount -n -t proc none /proc

[ -e /sys/class ] || /bin/mount -n -t sysfs none /sys
[ -e /dev/tty ] || /bin/mount -t ramfs none /dev
/bin/mount -n -t usbfs none /proc/bus/usb

echo /shin/mdev > /proc/sys/kernel/hotplug
/shin/mdev -s

/bin/hotplug

# mounting file system specified in /etc/fstab
mkdir -p /dev/pts

mkdir -p /dev/shm

/bin/mount -n -t devpts none /dev/pts -0 mode=0622
/bin/mount -n -t tmpfs tmpfs /dev/shm
/bin/mount -n -t ramfs none /tmp

/bin/mount -n -t ramfs none /var

mkdir -p /var/empty

mkdir -p /var/log

mkdir -p /var/lock

mkdir -p /var/run

mkdir -p /var/tmp

/sbin/hwclock -s
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syslogd

[etc/rc.d/init.d/netd start

echo " " > /dev/ttyl

echo "Starting networking..." > /dev/ttyl
sleep 1

[etc/rc.d/init.d/httpd start

echo " " > /dev/ttyl

echo "Starting web server..." > /dev/ttyl
sleep 1

[etc/rc.dfinit.d/leds start

echo " " > /dev/ttyl

echo "Starting leds service..." > /dev/ttyl
echo""

sleep 1

echo " " > /dev/ttyl

[etc/re.d/init.d/alsaconf start

echo "Loading sound card config..." > /dev/ttyl
echo""

/shin/ifconfig lo 127.0.0.1

[etc/init.d/ifconfig-ethO

/bin/qtopia &

echo " " > /dev/ttyl

echo "Starting Qtopia, please waiting..." > /dev/ttyl

2.27 Take Screenshots with Snapshot

Users can take screenshots with “snapshot” and save them as png files

#snapshot pic.png

Executing this command will take a screenshot of the current LCD display and save it as

“pic.png”.
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2.28 Check RAM Info

The Mini6410 system incorporates a 256M DDR RAM. Some users complained that they
can only find 68M available this is because the multi-media driver takes quite a lot. In
general users can check the RAM info by commanding “cat /proc/meminfo”, however this

only shows the amount available to the system. The total is 216M

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

134 /265



Complete ARM Solutions
Design, Development and Manufacturing

v Telnet 192. 168.1.230

mp3 . png

linuxrc penpad . png

[rootPFriendlyARM ~1#f cat ~proc/meminfo
216764 kB
1876886 kB
8 kB
1446868 kB
8 kB
7888 kB
11748 kB
Activedanonl): 7236 kB
Inactivelanon>: 408 kB
Activelfile>: 2652 kB
Inactivedlfile>: 11348 kB
kB
kB
kB
kB
kB
kB
kB
kB
kB
kB
SHeclaimable: kB
SlUnreclaim: kB
KernelStack: kB
PageTahles: kB
MFS_Unztable: 8 kB
@ kB
@ kB
CommitLimit: 188386 kB
Committed_AS: 32984 kB
UmallocTotal: 253952 kB
UmalloclUsed: 29268 kB
UmallocChunk: 212988 kB

[root@FriendlyARM ~1H#

Actually the 6410 system’s multi-media co-processor takes some RAM too. Users can get

more details by commanding “cat /prov/videomem”.
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Telnet 192, 168.1.230

kB

kB

8 kB

kB

8 kB

1883868 kB

Committed_AS: 32984 kB

UmallocTotal: 253952 kB

UmalloclUsed: 27268 kB

UmallocChunk: 212988 kB
[root@FriendlyARM ~1#f cat ~procsvideomem

Memory allocated for S3C—Media:
18248 KB
8192 KB
8192 KB
6144 KB
4096 KB
[root@FriendlvARM -1

Before the system is booted you can check the actual RAM too.
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[root@FriendlyARM /proc]# eth®: link up, 1080Mbps, full-duplex, lpa Bx45E1

[Foot@FriendlyARM /proc]H
[root@EFriendlyaRM fproc]# OK

U-Boot 1.1.6 {(MHov 17 2818 - 15:56:45) for FriendlyARM MINIG418

S3Co41E532MHz

Fclk = 532MHz, Hclk = 133HHZz,

)

Soard: MINIG6418

DRAM:

Flasn-

HAHD :

In:

Qut:

Err:

MALG: BB :980:90:90:90:98

Hit any key to stop autoboot: @

Pclk = 66MHz,

HAHD read: device 8 offset Ox80000, size OxS00000

Reading data from Bx1cc888 -- 26% complete.

Serial

= CLKUART (SYNC Mode
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3 Set up Fedora 9.0 Development Environment

This section will guide you through the steps on how to install Fedora 9.0 on a PC and set
up your Linux development environment. All our software development and testing for the
Mini6410 were based on Fedora 9.0. We didn’t test it on other platforms. We strongly
suggest you use this platform as we do, which you can download from its website

(ftp://download.fedora.redhat.com/pub/fedora/linux/releases/9/Fedora/i386/iso/Fedora-9-i38

6-DVD.is0).
The reason why we chose Fedora 9.0 is that it is easy to be installed and set up. Fedora 10
and later versions are more complicated and therefore may not be easy for beginners and

Fedora 8 and earlier versions are a little bit obsolete. Please follow the steps below to install.

3.1 Install Fedora 9.0

Stepl: Insert the first disk in the CDROM/DVD, set the boot sequence to CDROM in the
BIOS. After reboot the system, it will prompt the user to the following interface, just press

“enter”
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Welcome to Fedora 9!

Iinstall or upgrade an existing system

Install or upgrade an existing system (text mode)
Rescue installed system

Boot from local drive

Memory test

Press [Tabl to edit options

Automatic boot in 59 seconds...

fedora.

Step2: The system will check the installation disk. It can be ignored, just press “Skip” to the

next step
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elcome to Fedora for

| Disc Found |

To begin testing the media before
installation pres=s 0OK.

Choose 3kip to skip the media test
and start the installation.

{Tab>s<fAlt-Tab> between elements | <Space> selectzs | {F12> next =screen

Step3: it enters the graphic interface, click on the “Next” button.
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Step4: set the installation language. In this example, we chose the simplified English.

fedora. | f

B Next

Address:
Website:
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F.

fedora

What language would you like to use during the
installation process?

Chinese(Simplified) (# &4 0)
Chinese(Traditional) (##9450)
Croatian (Hrvatski)

Czech (Cestina)

Danish (Dansk)
; Dutch (Mederlands) |
Estonian (eesti keel)

Finnish (suomi)

French (Frangais)

German (Deutsch)

Greek (EAANVIKG)

Gujarati (2)wzicl)

SN

4m Back B Next

Step5: set the keyboard, in this example, we chose the U.S. key board.
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F

fedora:

Select the appropriate keyboard for the system.

! Slovak (qwerty)
Slovenian
Spanish
Swedish

iSwiss French

| swiss French (latin1)
Swiss German

Swiss German (latinl)

Tamil {Inscript)

|Tami| (Typewriter)
iTurkish

usengis |
'U.S. International

Iukrainian

iUnited Kingdom M

Step 6: configure the network.
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.

fedora

Network Devices

éActive on Boot | Device |Pv4/Netmask | IPvG/Prefix '
m  etho DHCP

Auto

Hostname

Set the hostname:
automatically via DHCP

® manually |localhost.localdomain

| (e.g., host.domain.com)
Miscellaneous Settings

Gateway:
Primary DNS:
Secondary DNS:

@ Back B Next

In our example, we didn’t set it as “DHCP”, we used a static IP instead, and typed

the IP and subnet mask as follows.
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.

fedora

Edit Interface
Network Dev

lactivaian Bof Advanced Micro Devices [AMD] 79c970 [PCnet32 LANCE]
Hardware address: 00:0c:29:27:87:51
m +! Enable IPv4 support
_ Dynamic |P configuration (DHCP}
s Manual configuration

IP Address Prefix (Netmask)
192.168.1.108 ] 1255.255.255.0

Hostname
Set the hostn:
automaticz [ Enable IPv6 support

® manually |l

Miscellaneou

Gateway:

Primary DNS:

Secondary DN! egancel ok

@ Back B Next

Click on the OK button and go on to set the machine name, gateway and DNS.
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.

fedora

Network Devices

| Active on Boot Device [Pv4/Netmask IPvE/Prefix Edit

Hostname
Set the hostname:
automatically via DHCP

® manually |tom (e.g., host.domain.com)

Miscellaneous Settings

Gateway: |192.168.1.1

Primary DNS:  [192.168.1.1]

Secondary DNS:

@ Back

Step 7: set the time zone. We chose “Asia/Shanghai”.

B Next
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f

fedora:"

Please select the nearest city in your time zone:

Selectéd city: Shanghai, Asia (east China - Beijing, Guangdong, Shanghai, étc.)
Asia/Shanghai v

v System clock uses UTC
sac

Step 8: set up the administrator’s password, i.e. the root’s password. “root” is the super user.

It should be at least 6 characters
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F.

fedora

The root account is used for administering
O the system. Enter a password for the root
user.

Root Password: seseee

anﬁm]: loooooo|

4m Back B Next

Step 9: disk partition. We followed the default option. Before do this, please back up disk

data.
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f

fedora’"

Installation requires partitioning of your hard drive. By default, a partitioning layout is chosen which is reasonable
for most users. You can either choose to use this or create your own.

Remove Linux partitions on selected drives and create default layout v

Encrypt system

Select the drive(s) to use for this installation.

!

ok Advanced storage configuration

What drive would you like to boot this installation from?

Review and modify partitioning layout

4 Back B Next

Click on “Next”, it will warn the user that all the data will be deleted. Usually we would do
this installation in VMWARE, so we chose “Write changes to disk” and disk format would

begin.
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f

fedora:-

Installation requires partitioning of your hard drive. By default, a partitioning layout is chosen which is reasonable
for most users. You can either choose to use this or create your own.

Remove Linux partitions on selected drives and create default layout v

Encrypt system
Select the drive(s) to u

Writing partitioning to disk

The partitioning options you have selected will
now be written to disk. Any data on deleted
or reformatted partitions will be lost

J

<r Advanced storage [ Go back ] Write changes to disk

What drive would you |

Review and modify partitioning layout

e

Here is the format process:
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f

fedora:"

Installation requires partitioning of your hard drive. By default, a partitioning layout is chosen which is reasonable
for most users. You can either choose to use this or create your own.

Remove Linux partitions on selected drives and create default layout v

Encrypt system

Select the drive(s) to use for this installation.

Formatting / file system...

J

=k Advanced storage configuration

What drive would you like to boot this installation from?

Review and modify partitioning layout

4 Back =) Next

Step 11: select the installation type, in this example, we chose “customize”
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f

fedora:-

The default installation of Fedora includes a set of software applicable for general
internet usage. What additional tasks would you like your system to include support for?

® Software Development
T1- Web server

Please select any additional repositories that you want to use for software installation.

[1° Additional Fedora Software
¥ Fedora

=k Add additional software repositories » =7 Modify repository

You can further customize the software selection now, or after install via the software
management application.

) Customize later (@ Customize now]

4 Back 7 =) Next

Step 12: configure the “server” item as follows:
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f

fedora:-

Desktop Environments | E;g [ Clustering
Applications {} T DNS Name Server
. Development { ¥ FTP Server
_ {f m Legacy Network Server
Base System
Languages 7' MySQL Database

i | O Network Servers

These packages include servers for old network protocols such as rsh and telnet.

4 Back 7 =) Next

Step 13: begin installation

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

153/ 265



Complete ARM Solutions
Design, Development and Manufacturing

fedora’

fedora. |

i 20 of 1148 packages completed

Installing evolution-data-server-doc-2.22.1-2.fc9.i386 (4 MB)
Documentation files for evolution-data-server

Stepl4: installation complete.
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f

fedora:"

Congratulations, the installation is complete.

Press the "Reboot" button to reboot your system.

ﬂ Reboot

Stepl5: after installation completed, click on the reboot button on the page shown in step 14
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ooy Welcome

Information

There are a few more steps to take before your system is ready to use.
The Setup Agent will now guide you through some basic configuration.
Date and Time Please click the "Forward" button in the lower right corner to continue

Hardware Profile

Create User

Step16: skip this license page and go “forward”
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Welcome

+ License
Information

Create User
Date and Time

Hardware Profile

License Information

Thank you for installing Fedora. Fedora is a compilation of software packages, each
under its own license. The compilation is made available under the GNU General
Public License version 2. There are no restrictions on using, copying, or modifying
this code. However, there are restrictions and obligations that apply to the
redistribution of the code, either in its original or a modified form. Among other
things, those restrictions/obligations pertain to the licensing of the redistribution,
trademark rights, and export control.

If you would like to understand what those restrictions are, please visit http://
fedoraproject.org/wiki/Legal/Licenses/LicenseAgreement.

Understood, please proceed.

e

Stepl7: create new users. We ignored user creation and went to the next step.
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Welcome

Create User

Information

It is recommended that you create a 'username' for regular (non-

* Create User administrative) use of your system. To create a system 'username,'

Date and Time please provide the information requested below.
Hardware Profile Username:

Full Name:

Password:

Confirm Password:

If you need to use network authentication, such as Kerberos or NIS,
please click the Use Network Login button.

Use Network Login...

e

Press “continue” to go on.
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Welcome

Create User

Information

It is recommended that you create a 'username' for regular (non-

* Create User administrative) use of your system. To create a system 'username,'

Date and Time please provide the information requested below.
Hardware Profile Username:

Full Name:

Password:

Confirm Password:

A Itis highly recommended that a personal user ros or NIS,
y !\- account be created. If you continue without an
(—\J account, you can only log in with the root

account, which is reserved for administrative use

only. Use Network Login...

Continue Create account ]

4 Back Bp Forward

Stepl18: setup date and time. We ignored this and went to the next step.
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Welcome

Date and Time

Information
Create User
+* Date and Time

Please set the date and time for the system.

Hardware Profile

Date & Time | Network Time Protocel Time Zone

Date Time
< March > <2009 > Current Time : 11:05:20
Sun Mon Tue Wed Thu Fri Sat Hour : |11 5
1 2 3 4 5 6 7 _ R
8 9 10 11 12 13 14 Mirite = |2 v
15 16 17 18 19 20 21 Second : |53 &
2 JE 4 25 26 27 28 - =
29 30 31

e

Step19: confirm hardware information. We just clicked on “Finish”.
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Welcome

License
Information

Create User
Date and Time

* Hardware Profile

iwx Hardware Profile

Smolt is a hardware profiler for The Fedora Project. Submitting your
profile is a great way to give back to the community as this information is
used to help focus our efforts on popular hardware and platforms.
Submissions are anonymous. Sending your profile will enable a monthly

update.

UUID: 0895b853-99d0-47d7-85dc-07c9815d24eb
05: Fedora release 9 (Sulphur)

Default run level: 5

Language: en_US.UTF-8

Platform: i686

BogoMIPS: 3330.46

CPU Vendor: Genuinelntel

CPU Model: Intel(R) Core(TM)2 CPU T5500 @ 1.66GHz
Number of CPUs: 1

CPU Speed: 1661

System Memory: 1038

System Swap: 1983

Vendor: VMware, Inc.

System: VMware Virtual Platform None

Form factor: unknown

Kernel: 2.6.25-14.fc9.i686

SELinux Enabled: True

SELinux Policy: targeted

Send Profile

® Dp not send profile

e

On the popup window shown below, just click on the red marked button.
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Welcome

Hardware Profile

Smolt is a hardware profiler for The Fedora Project. Submitting your
profile is a great way to give back to the community as this information is
used to help focus our efforts on popular hardware and platforms.

* Hardware Profile Submissions are anonymous. Sending your profile will enable a monthly
update.

UUID: 0895b853-99d0-47d7-85dc-07c9815d24eb
05: Fedora release 9 (Sulphur)

Default run level: 5

Language: en_US.UTF-8

Are you sure you wouldn't like to send the profile?
Submitting your profile is a valuable source of information |GHz
for our development and can help troubleshoot issues
that may come up with your hardware.

License
Information

Create User
Date and Time

©

Reconsider sending ]( No, do not send. ]

Form tactor: unknown

Kernel: 2.6.25-14.fc9.i686

SELinux Enabled: True

SELinux Policy: targeted w

Send Profile

® Dp not send profile

4 Back Finish

Step 20: on the login page, login as “root”
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" Expertise on Embedded Linux, Android, WindowsCE 4

Other...

Username: [root|

‘ Q_(;ancel | ‘ £} Log In ’

|@‘ Wed Mar 25, 5:38 AM

Input the password we just created for “root”
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Expertise on Embedded Linux, Android, WindowsCE

’ Other...

Password: [- seces

’ Q_(;ancel 1 ‘ £} Log In ’

i@‘ Mon Mar 23, 11:08 AM

When login as “root”, the following popup window will show up, just click on “Continue”
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" Expertise on Embedded Linux, Android, WindowsCE 4

This session is running as a privileged user

Running a session as a privileged user should
be avoided for security reasons. If possible,
you should log in as a normal user.

gontinue‘ aguit ’

Below is the interface the user will see after a successful login.
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Expertise on Embedded Linux, Android, WindowsCE

4] root Mon Mar 23, 11:10 AM o)

R Peces svsem @

[&S Accessories >

ﬂ] Games >
% Graphics >
@ nternet >
H! office >

< Programming >

i sound & video >

{3 System Tools > @ Disk Management

&) Disk Usage Analyzer
File Browser
Phone Manager

Power Statistics
E SELinux Policy Generation Tool

{‘2’ SELinux Troubleshooter
18] system Log
System Monitor

5 Terminal

3.2 Add User Account

To create a new user (not root) account, here are the steps:

Step 1: go to “Users and Groups”™
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Expertise on Embedded Linux, Android, WindowsCE

72| Preferences
& Administration
& Heip
ae

[ About GNOME
g About Fedora

ﬁi Log Out root...

[e] (@) shut Down...
0 Applications Places i_E?D

Step 2: open the “Users Manager” window

@ About this Computer

‘8 Add/Remove Software
2} Authentication

@ Date & Time
3 Display

o/& Frewall

g} Network

& Network Device Control
(= Printing

@ SELinux Management
{5 services

Software Sources

%‘ Update System

oo
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Expertise on Embedded Linux, Android, WindowsCE

User Manager

Delets Refresh Help

Search flter: |

- | Apply filter

Lser Names User |ID «

Primary Group rull Name

Login Shell

llome Directory

Step 3: click on the “Add User” button, type the user name and password
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r Create New User - + X
User Name: plg |
Full Name: | plg |
Password kR [
Confirm Password: | #rres \
Lagin Shell: I_};in/bash ‘v |

7! Create home directory

Home Directory: |/home/plg

I Create a private group for the user
| Specify user ID manually:

| Specify group ID manually:

\anncelw Qi'TQK ‘

Click on “OK”, you will see that a new “plg” user has been created, and a “plg” directory has

been created in the ‘“/home” directory too.

(2 User Manager _
Fle Edit Help
N
i < e
Add Ulser Add Group Refrash Help
Search filter: | | \Appl‘

Users 7Grgups ‘

User Name  User ID v Primary Group  Full Name  Logir Shell  Home Dire
plg 501 1501 plg - /bin/bash /home/plg
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File Edit Wew Terminal Tabs Help

[root@tom ~]# 1s /home/
plg
[root@tom ~]# []

3.3 Access Windows Files

You can easily access shared files in Windows from either a virtual machine or a real
Fedora9 system as long as they can communicate. To connect to a Windows from a virtual

machine, the easiest way is to set “Guest” to “Bridge” in the network configuration.
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¥Yirtual Nachine Settings

Hardware | Options

Dievice SURMEry Device skakbus
& Memory 916 MB SoppeeSd
W
e Hard Disk (SCSI) 20GB el Els IR
I‘:.) CO/OYD (IDE) Using File CHPr. .. e
H Floppy Auko detect
A= fidapter Bridged ({3_} Bridged: Connected directly bo the phrysical netwurk]
@UEB Controller Present |_[Replicate phwsical netwark connection state
lt':' Saund Card Autao dekect .
EDispIay Ao detect {JMAT: Used to share the host's IP address
# Processors 1 () Host-only: & private netwark shared with the host
{3 Custam: Specific virtual netwark,
add. .. ] [ Remove

(8] 4 H Cancel ][ Help

To access shared files in Windows, please following the steps below:

Step 1: set a shared directory in Windows. Here we set a “share 9~
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O :

e Edt Vew H ortes  Tooks el

QMQ Y15 m?.m‘»wxlf)l

e [ — 11 [}
) ot S TR
share 5 (77 You can shave s Sokder with oher users ¢ your MO0 MINIZHAO_.. MIN2440_... MINI2HAO_...

bJ nd-d. To enable chaing lor thia foides, click Share the
) Do ot shue s ks gy L E)
pa2es0_., | 1 Sheetiafode I ] Mece0sc... me2ed0u.,, untangiste
Shure pame. | thve_t3 B |
Commart l
Userlmt & Masemvum alowed
T Mlow s rumbes of woest | 3
To set pemasions for ueenn who sccess i P
Tokder Oves the retwork., cick Py J
To configue setirgs for olfion accass, cick ;
Codes Bl
New Shae I
[t cbiscts select  Wirdows Frewal 4 s Jolder 15 be shaved : | 4 My Computer
d“mnhm—n‘.
Yinw yous Wiedoons Frewsa 1oitings N
Ee RIS senes run on the Samsung S3C2440
mi IRAN and FLASH memory The
po [Coc ] coen § N L bt in to ensure the stabéty of the
Sy be 4-4ayers board. adopting the ENIG

u«-?-mrw snd recfaetinnal sciallansth wannn th s ! hn romelatansee of tha sianale of tha ke einnal

Step 2: set Fedora9

4= Floppy Drive

% Network

@ mini2440 on 192.168.1.123

“® Connect to Server...

{@ Search for Files...

a3

|
9 Applications System C @-

Open the window below:
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il onnec 0 Server o

Service type: Public FTP v

Server: ]

Optional information:
Port: |

Folder: \

[ Add bookmark

Bookmark nhame:

i & Help | anncel\‘ Connect |

Select “Windows share” in the “service type” field

-~

Service type:  Windows share v

= Connect to Server »®

Server: ]

Optional information:

Share: [

Folder: 1

User Name: \

Domain Name: \

| Add bookmark

Bookmark name:

N

i &% Help ' anncel\‘ Connect '

Input the shared file’s name and its windows machine 1P

Address:
Website:
Tel:

Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640

http://www.arm9.net
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| Connect to Server =

Service type: |Winduws share w |

(gewer: 192.168.1.23 '|]

Optional information:

[ghare: |_5hare_f9 | |

Folder: | |

User Name: | |

Domain Name: | |

] Add bookmark

Bookmark name: [share o ]

| . Help | |°Qancel|‘ Connect ‘

Click on “connect”, the following window will show up:

E Enter Password ¥

Password required for share share_f9 on 192.168.1.123

Username: | [EL ]

Domain: | MYGROUP |

Password: | ]

= Forget password immediately
~ Remember password until you logout

> Remember forever

} anncel ‘ ‘ Connect

Address:
Website:

Tel:

Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640

http://www.arm9.net

+86-20-85201025
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Go ahead and “connect” again, you will see the shared files you just set in your windows

system.

£

File Ecit View 2laces Hep

portng sample arm-linux-gcc-2.95. arm-linux-gcc-3.3.2.
3.tgz tgz
arm-linux-gcc-3.4.1. arm-gqtopia.tgz busybox-1.2.0.tgz i
Ly«
examples.tgz ipaq-qtooia.tgz Nas12440.tgz

[<i

2 share_f

(Y]

on 132.16... v |19 items

If you want to access this directory from the command line utility, you can do it by hitting

the TAB key.
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root@tom:~

File Edit View Temminal Tabs Help

[Vroot@tom ~j# ls /root/.gvfs/
nini2440 on 192.168.1.123/ share f9 on 192.168.1.123/
[root@tom ~ # ls /root/.gvfs/sharz f9\ on\ 192.168.1.123/

» 1

arm- Linux-gcc-2.95.3.t9z porting samp.e

arm-linux-gcc-3.3.2.1tgz readme . txt

arm-1inux-gec-3.4.1.1g7 ront default tgz

arm-qtopia.tgz root mizi.tgz

busybox-1.2.0.tgz root nfs.tgz )
examplzs.tgz root qtopia mouse.tgz

ipaq-qtopia.tgz root qtopia zp.tgz

jflash2440.tgz vivi.tgz

kernel-2.6.13-mini2440-20081127.1t3z x86-qtopia.tgz
nkyaffsimage.t3z
[rool@Lon ~ # E]

To disconnect the shared directory, right click on the shared directory and following the

operations in the screenshot below:

Stretch Icon

' [i°] Create Archive...

Unmount Volume

I_Properties

share_f9 on 192.
168.1.123
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3.4 Configure NFS Service

If you have installed Fedora9 on your system, all the corresponding NFS components will
be installed by default, you can just follow the steps below to setup and configure the NFS
service.

Step 1: Setting Up a Shared Directory
Note: to access a shared directory, you need to follow what were described in 4.2 to install
the target file system.
(1) Set up Shared Directories
Run the command below:
#gedit /etc/exports
This command edits the NFS configuration file. Add the following line (Note: if this file

Is opened for the first time, it will be empty):

/opt/FriendlyARM/Mini6410/linux/root_qtopia_qt4
*(rw,sync,no_root_squash)

“lopt/FriendlyARM/mini6410/linux/root_qtopia_qt4” is a NFS shared directory, it can
be mounted as the root file system through NFS;

* means all clients can mount to this directory.

“rw” means all clients that have been mounted to this directory have the read and write

rights to this directory.

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

177 / 265



Complete ARM Solutions

Design, Development and Manufacturing

“no_root_squash” means all clients that have been mounted to this directory can be set to

a root user

Step 2: Starting NFS

You can start the NFS service through either command line or graphic interface. We set up

the NFS service to let others access shared directories. By default Fedora starts it firewall

which will disable the NFS service. So you need to disable the firewall by typing “lokkit” in

a command line window.

File Edit View Terminal Tabs Help

Firewall Configuration |}

A firewall protects against unauthorized

Firewall: [ERER=ERIGE [GEEEE] TG

network intrusions. Enabling a firewall blocks
all incoming connections. Disabling a firewall
allows all connections and is not recommended.

<Tab>/<Alt-Tab> between elements | <Space> selects |

<F12> next screen

Select (*) Disabled, and click on the “OK” button to disable the firewall permanently.

Now you can start the NFS service:
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(1) Start and Stop the NFS service

Run the command below:
#letc/init.d/nfs start

This command will start the NFS service. The user can verify whether the service is
running by commanding:

# mount -t nfs localhost: /opt/FriendlyARM/mini6410/linux/root_qtopia_qt4 /mnt/

If no err messages come up, the user can then browse the contents of the “/mnt” directory
and verify if the contents are the same as the
“/lopt/FriendlyARM/mini6410/linux/root_qtopia_qt4” directory.

Stop the service by commanding:

#/etc/init.d/nfs stop
(2) Starting the NFS service through the graphic interface
To auto run the service on system startup, the user can execute the command below:
# serviceconf
Open the system configuration window, on the left side of the window, check the NFS box,

click on the “Enable” button to start it.
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E] Service Configuration -+ X

Program Service Help

L] i Q =g e

Disable Customize Stop Restart Help
Name Remar?"ﬂ The nfs service is started once, usually when the
%) A netfs : system is booted, runs in the background and wakes

up when needed.

@ © netplugd @ This service is enabled.

@ -] network | This service is running.

Description

%) 4| nfslock NFS is a popQIar protocol for file sharing across TCP/IP |
¢ @ nsed Starts L rf‘uentcv;?c:r'::ii;r;],l S\/v;?gmlfsec%r:f\:éi?;dN\fisa S‘t‘;rey/eer‘cc/exports
@ & ntpd startz | file.

@ &/ ntpdate set thi

@ &/ pand Blueto )

@ =@ pcscd PC/SC

@ &/ psacct :

@ & rdisc This is

@ =4 restorecond ’ I

[ B> |

Step 3: Booting System via NFS

After setting up and running the NFS service, the user can set the NFS as the root file
system to boot the board. To boot the system via NFS, the board can fully utilize a “big” hard
disk because the user can use the host PC’s hard disk, this trick is widely used in Linux
development.

Switch the target board’s boot mode to the “SDBOOT” side (note: you need to enter the
super terminal menu, please refer to 2.4), connect the power cable, serial port cable and the

network cable, and open a super terminal. Type the following command:
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console=ttySACO root=/dev/nfs
nfsroot=192.168.1.111:/opt/FriendlyARM/mini6410/linux/root_gtopia_qt4
Ip=192.168.1.70:192.168.1.111:192.168.1.111:255.255.255.0:mini6410.arm9.net:eth0: off

“nfsroot” is the board’s IP. If you started a virtual machine this IP would be your virtual
machine’s IP.

The number strings after “ip=""are detailed as below:

The first item, in this example “192.168.1.70” is the target’s temporary IP (please make
sure this IP doesn’t conflict with other IPs within the same network);

The second item, in this example “192.168.1.111” is the host’s IP,

The third item, in this example “192.168.1.111” is the target board’s gateway IP,

The fourth item, in this example “255.255.255.0” is the subnet mask,

The fifth item is the board’s machine name (the user can give whatever name he likes)

“eth0” is the network adaptor’s name.

This command is so long that it could be easily typed wrong. In this shipped CD, this
command has been written in the “nfs.txt” file for the customer’s convenience. The user can

copy it directly. After “enter” these parameters will be saved in the NAND Flash.
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[1] Download WinCE bootlogo

[w] Download WinCE NK.bin

[b] Boot the system

[2] Set the boot parameter of Linux

[1] Version: 1022

Enter vour Selection:s

Linux emd line: console=ttySACO root=/dev/nfs nfsroot=192.168.1.111:/opt/Friendl
vARM/mini6410/root_qtopia_qtéd 1p=192.168.1.7/08:192.168.1.111:192.168.1.111:255.25
5.255.0:csbc?2440 . arm9 _net:eth@:of f"

Linux command line saved

R FriendlyARM Superboot({6410) for 6410 HHHHH
[f] Format the nand flash

[v] Download uboot.bin

[k] Download Linux/Android kernel

[v] Download root vaffs? image

[u] Download root ubifs image

[al Download Absolute User Application

[n] Download Mboot.nb® for WinCE

[1] Download WinCE bootlogo

[w] Download WinCE NK.bin

[b] Boot the system

[s] Set the boot parameter of Linux

[1] Version: 1022

Enter vour Selection:_

Then type “b” and press “enter” to boot the system via NFS.

RPC: Registered udp transport module.
RPC: Registered tcp transport module.
fgg%ﬁlﬂ—rtc s3c2610-rtc: setting system clock to 2000-01-01 23:43:15 UTC (946770
ethl@: link down
IP-Config: Complete:
device=ethf, addr=192.168.1.70, mask=295.255.255.0, gw=192.168.1.111,
host=sbc2440, domain=, nis-domain=arm?.net,
bootserver=192.168.1.111, rootserver=192.168.1.111, rootpath=
Looking up port of RPC 100003/2 on 192.168.1.111
eth@: link up, 100Mbps, full-duplex, lpa Oxé5E1
Looking up port of RPC 100005/1 on 192.168.1.111
VFS: Mounted root (nfs filesystem).
Freeing init memory: 124K
FAT: utf8 is not a recommended I0 charset for FAT filesystems, filesystem will b
e case sensitive!
[01/Jan/2000:15:43:29 +POOB] boa: server version Boa/B .94 .13
[B1/Jan/2000:15:43:29 +0000] boa: server built Apr 8 2010 at 15:40:06.
[01/Jan/2008:15:63:29 +~000D] boa: starting server pid=654, port 80

Try to bring eth® interface up...... NFS root ...Done

Pleaze press Enter to activate thiz console.

[root@FriendlyARM /14 _
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RPC: Registered udp transport module.
RPC: Registered tcp transport module.
fgg%&lﬂ—rtc s3c2610-rtc: setting system clock to 2000-01-01 23:43:15 UTC (946770
ethf: link down
IP-Config: Complete:
device=eth®, addr=192.168.1.70, mask=255.255.255.0, gw=192.168.1.111,
host=shc2440, domain=, nis-domain=arm?.net,
bootserver=192.168.1.111, rootserver=192.168.1.111, rootpath=
Looking up port of RPC 100803/2 on 192.168.1.111
eth@: link up, 100Mbps, full-duplex, lpa Ox4SE1
Looking up port of RPC 100005/1 on 192.168.1.111
VFS: Mounted root (nfs filesystem).
Freeing init memory: 124K
FAT: utf8 is not a recommended I0 charset for FAT filesystems, filesystem will b
e case sensitive!
[01/Jan/2000:15:43:29 ~00PB] boa: =erver wversion Boa/0.94.13
[01/Jan/2000:15:43:29 +0000] boa: server built Apr 8 2010 at 15:40:06.
[01/Jan/2000:15:43:29 ~0000] boa: starting server pid=654, port 80

Try to bring eth® interface wup...... NFS root ...Done

Please press Enter to activate this console.

[root@FriendlyARM /14 _

3.5 Set Up Cross Compile Environment

To compile kernels, Qtopia/Qt4, bootloader and other programs in Linux you need a a

cross compile environment. We used arm-linux-gcc-4.5.1 and its by defauly supports armve

command sets. The following steps will introduce how to build a compile environment.

Step 1: copy the compressed file “arm-linux-gcc-4.5.1-v6-vfp-20101103.tgz” in the shipped

CD into a system’s directory, e.g “tmp\”, enter this directory and execute the following

commands:

#cd \tmp

#tar xvzf arm-linux-gcc-4.5.1-v6-vfp-20101103.tgz —C/
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Note: there is a space after “C” and “C” is a capital letter.

These commands will install “arm-linux-gcc” in the “/opt/FriendlyARM/toolschain/4.5.1”

Step 2: run the command below to add the compiler’s path to system variables:
#gedit /root/.bashrc

This is to edit the “/root/.bashrc” file. Update the last line with “export
PATH=$PATH:/opt/FriendlyARM/toolschain/4.5.1/bin” in the opened file, save and exit

the file.

root@tom:/opt/FriendlyARM/toolschain/4.5.1

Hle Edit View Terminal Tabs Help
# .bashrc 2]

# User specific aliases and functions

alias rm="rm -i
alias cp="cp -i
alias mv="my -i

# Source global definitions
if [ -f fetc/bashrc ]; the
Jetc/bashrc

export PATH=$PATH:/opt/FriendLyARM/toolschain/4.5.1/bin

1,1 AlLL

Logout and login the system again (no need to reboot the system, just go to “start”->
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“logout”), the above settings will take into effect. Type “arm-linux-gcc —v”, if the messages
depicted in the screen shot below appear, it indicates the compile environment has been set

up successfully.

root@tom:/opt/FriendlyARM/toolschain/4.5.1

Hle Edit View Terminal Tabs Help

[root@tom 4.5.1]# arm-linux-gcc -v A~

Using built-in specs.

COLLECT GCC=arm-linux-gcc

COLLECT LTO WRAPPER=/opt/FriendlyARM/toolschain/4.5.1/1ibexec/gcc/arm-none-linux-gnueabi/4.5.1/1to-w
rapper

Target: arm-none-linux-gnueabi

Configured with: /work/toolchain/build/src/gcc-4.5.1/configure --build=i686-build pc-linux-gnu --hos

t=1686-build pc-linux-gnu --target=arm-none-linux-gnueabi --prefix=/opt/FriendlyARM/toolschain/4.5.1
--with-sysroot=/opt/FriendlyARM/toolschain/4.5.1/arm-none-linux-gnueabi/sys-root --enable-languages

=c,c++ --disable-multilib --with-cpu=armll76jzf-s --with-tune=armll76jzf-s --with-fpu=vfp --with-flo

at=softfp --with-pkgversion=ctng-1.8.1-FA --with-bugurl=http://www.arm9.net/ --disable-sjlj-exceptio

ns --enable- cxa atexit --disable-libmudflap --with-host-libstdcxx="-static-libgcc -Wl,-Bstatic,-1s

tdc++, -Bdynamic -1m' --with-gmp=/work/toolchain/build/arm-none-Llinux-gnueabi/build/static --with-mpf
r=/work/toolchain/build/arm-none-Linux-gnueabi/build/static --with-ppl=/work/toolchain/build/arm-non

e-linux-gnueabi/build/static --with-cloog=/work/toolchain/build/arm-none-1linux-gnueabi/build/static
--with-mpc=/work/toolchain/build/arm-none-linux-gnueabi/build/static --with-libelf=/work/toolchain/b

uild/arm-none-linux-gnueabi/build/static --enable-threads=posix --with-local-prefix=/opt/FriendlyARM

/toolschain/4.5.1/arm-none-Linux-gnueabi/sys-root --disable-nls --enable-symvers=gnu --enable-c99 --

enable-long-long

Thread model: posix

gcec version 4.5.1 {ctng-1.8.1-FA)

[root@tom 4.5.1]# |}
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4 Uncompress Source Code and Install Application
Utilities

This section will introduce how to uncompress all the source code that users may need and

install some application utilities including:

- Linux kernel source code

- Qtopia-2.2.0 source code (for x86 and arm)

- arm-qt-extended-4.4.3 source code (i.e. Qtopia4, for x86 and arm)

- QtE-4.7.0 (for ARM)

- Busybox-1.17 source code

- Sample programs code (developed by FriendlyArm)

- U-Boot

- Target file system directory

- File system image maker (for YAFFS2 and UBIFS)

- Linux logo maker: logo_maker
Note: all source code and utilities should be uncompressed and compiled with

arm-linux-gcc-4.4.1
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4.1 Uncompress Source Code

Firstly, create a working directory: /opt/FriendlyARM/mini6410/linux

After execute command “mkdir —p /opt/FriendlyARM/mini6410/linux”, all the source
code in the following steps will be uncompressed in this work directory
(1) Get Linux source code ready

In Fedora9, create a temporary director “/tmp/linux” by running the following command
#mkdir /tmp/linux

Copy all the files in the linux directory in the shipped CD to *“/tmp/linux”
(2) Uncompress and install the u-boot source code

In the work directory /opt/FriendlyARM/mini6410/linux, run the commands below:
#cd /opt/FriendlyARM/mini6410/linux
#tar xvzf /tmp/linux/u-boot-mini6410-20101106.tar.gz

A u-boot-mini6410 directory will be created and it includes a complete copy of u-boot
source code.
Note: 20101106 is the date when FriendlyARM released the new version, the file name in
the shipped CD may be different.
(3) Uncompress the Linux kernel source code

In the work directory /opt/FriendlyARM/mini6410/linux, run the commands below:

#cd /opt/FriendlyARM/mini6410/linux
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#tar xvzf /tmp/linux/linux-2.6.36-20101115.tar.gz
A linux-2.6.36 directory will be created, it includes a complete copy of linux kernel source
code.
Note: 20101115 is the date when FriendlyARM released the new version, the file name in the
shipped CD may be different.
(4) Uncompress and Install the target file system
In the work directory /opt/FriendlyARM/mini6410/linux, run the commands below:
#cd /opt/FriendlyARM/mini6410/linux
#tar xvzf /tmp/linux/rootfs_qtopia_qt4-20101120.tgz
A rootfs_qtopia-qt4 directory will be created, it includes a complete copy of linux kernel
source code.
Note: 20101120 is the date when FriendlyARM released the new version, the file name in
the shipped CD may be different.
(5) Uncompress and install Qtopia source code
In the work directory /opt/FriendlyARM/mini6410/linux, run the commands below:
#cd /opt/FriendlyARM/mini6410/linux
#tar xvzf /tmp/linux/x86-qtopia-29199429.tar.gz
#tar xvzf /tmp/linux/arm-gtopia-20101105.tar.gz
An x86-qtopia directory and an arm-qtopia directory will be created, and their source code

will be uncompressed into these two directories.
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Note: in this release, supports for mouse and tp are all included in one package. And the

source code for the embedded browser konguor is included too.
(6) Uncompress and install gt-extended-4.4.3 source code
In the work directory /opt/FriendlyARM/mini6410/linux, run the commands below:
#cd /opt/FriendlyARM/mini6410/linux
#tar xvzf /tmp/linux/x86-qt-extended-4.4.3-20101003.tgz

#tar xvzf /tmp/linux/arm-qgt-extended-4.4.3-20101105.tgz

An x86-qgt-extended-4.4.3 and an arm-qgt-extended-4.4.3 will be created, and their source

code will be uncompressed into these two directories.
(7) Uncompress and install QtE-4.7.0 source code
In the work directory /opt/FriendlyARM/mini6410/linux, run the commands below:
#cd /opt/FriendlyARM/mini6410/linux
#tar xvzf /tmp/linux/x86-qte-4.6.1-20100516.tar.gz
#tar xvzf /tmp/linux/arm-gte-4.7.0-20101105.tar.gz
An x86-qte-4.6.1 and an arm-qgte-4.7.0 will be created, and their source code will be
uncompressed into these two directories.
(8) Uncompress and install busybox source code
The Busybox is a compact Linux tool kit. Here we used busybox-1.17.2. Users can

download its latest version from http://www.busybox.net

In the work directory /opt/FriendlyARM/mini6410/linux, run the commands below:
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#cd /opt/FriendlyARM/mini6410/linux
#tar xvzf /tmp/linux/busybox-1.17.2-20101120.tgz

A busybox-1.17.2 directory will be created, and its source code will extracted into this
directory.
Note: for the sake of users, we have made a default configuration file: fa.config.
(9) Uncompress and install Linux sample programs

In the work directory /opt/FriendlyARM/mini6410/linux, run the commands below:
#cd /opt/FriendlyARM/mini6410/linux
#tar xvzf /tmp/linux/examples-mini6410-20101110.tgz

An examples directory will be created, all the source code will be extracted into this
directory.

Note: all these sample programs are developed by FriendlyARM.

4.2 Create Target File System

We offered the following two packages:
® rootfs_qgtopia_Qt4-20101120.tgz
® rootfs_gtopia_qt4-s-20101120.tgz
The one with “-s” is for LCDs that have dedicated touch screen controller such as large

size four-wire resistor touch screens and the other is for LCDs that utilize ARM’s touch
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screen controller. The only difference between the two relies on the configurations in the
“/etc/friendlyarm-ts-input.conf” file.
Execute the following commands:
#cd /opt/FriendlyARM/mini6410/linux
#tar xvzf /tmp/linux/ rootfs_gtopia_qt4-20101120.tgz
# tar xvzf tmp/linux/ rootfs_qtopia_qt4-s-20101120.tgz
A rootfs_qgtopia_qt4 and a rootfs_qtopia_qt4-s will be created.
This package includes gtopia-2.2.0, Qtopia4 and QtE-4.7.0, busybox and some command
line utilities. It has the following excellent features:
- auto detection of NFS reboot or local reboot
- auto detection of touch screen and launching the calibration utility if necessary. If no touch
screen is connected system will enable the mouse.
- auto detection of command or high speed SD cards (up to maximum memory of 32G) and
flash drives
- auto detection of USB mouse or touch screen

- support co-existence of a USB mouse and a touch screen (since Linux-2.6.36)

4.3 Install Target File System

To burn a target file system to the board you need to make the file system an image first.
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We offered two tools that can be used to make file images:mkyaffs2image and
mkyaffs2image-128M. The “mkyaffs2image” utility is for 64M and the
“mkyaffs2image-128M” is for 128M/256M/512M/1GB.

Note: mkyaffs2image and mkyaffs2image-128M are only for SLC Nand Flash to make
yaffs2 iamges and don’t apply to MLC2 Nand Flash. The generated image file’s structure is
“1 Page= 2K Byte, 1 Block=128K” for SLC Nand Flash(such as Samsung’s K9F2G08,
k9K8GO08).

For the Mini6410 system we don’t have a 64M system so “mkyaffs2image-128M” can
be applied here too.

In addition for users’ sake we also developed a mkubimage-slc which is especially for
making UBIFS for SLC Nand flash. And the “mkext3image” is for EXT3. We call all these
tools “mktools” uniformly. Below are the steps to install:

#tar xvzf /tmp/linux/mktools.tar.gz -C /

This will create those tools in the “/usr/sbin” directory.

Note: “C” is capitalized and means “change”. If your system has been installed a Mini2440’s
mkyaffs2image it will be overwritten. But you don’t need to worry about it since they are

identical
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4.4 Install LogoMaker

LogoMaker is developed by FriendlyARM for making linux logos. There are many
resources describing how to convert image files such as bmp, jpg, png and so on to linux
logos using command line tools. We created this graphic version which is based on Fedora9.

Execute the command below:

#tar xvzf /tmp/linux/logomaker.tgz —C /
Note: “C” is capitalized and means “change”.

After executing the above commands, LogoMaker will be installed in the /usr/sbin

directory. It only has one file. After installing it, type “logomake” in a command line window,

you will see the following screenshot

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

193/ 265



Complete ARM Solutions
Design, Development and Manufacturing

Expertise on Embedded Linux, Android, WindowsCE

Friendly Linux Logo Maker
File Help
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5 Configure and Compile U-Boot

Samsung has migrated a U-Boot for 6410 and it supports USB download, NAND booting.
It is open source. We have made some modifications based on it:
- Add a download menu similar to Superboot’s USB download menu
- Support SD booting configuration
- Support direct burning of YAFFS2
- Support burning of WindowsCE’s BootLoader nboot
- Support burning of WindowsCE image
- Support burning of standalone programs
- Support returning to the start shell
- Support 256M DDR RAM
- Support boot MLC Nand Flash(but this u-boot utility can’t write MLC NAND Flash)

Below are the steps on how to configure and compile it:

5.1 Configure and Compile U-Boot that Supports NAND Booting

Note: different DDR RAM systems require differed u-boot configurations.
To compile a u-boot for 128M RAM please follow the steps below:
Enter the U-boot source code directory and execute:

#cd /opt/FriendlyARM/mini6410/linux/u-boot-mini6410
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#make mini6410_nand_config-ram128;make

This will configure and compile a u-boot.bin that supports the NAND booting. Download
it to your board’s NAND flash and you will be able to use it. Here we named it
“u-boot_nand-ram128.bin” to distinguish from the one in the shipped CD.

To compile a u-boot for 256M RAM please follow the steps below:

Enter the U-boot source code directory and execute:
#cd /opt/FriendlyARM/mini6410/linux/u-boot-mini6410
#make mini6410 nand_config-ram256;make

This will configure and compile a u-boot.bin that supports the NAND booting. Download
it to your board’s NAND flash and you will be able to use it. Here we named it

“u-boot_nand-ram256.bin” to distinguish from the one in the shipped CD.

5.2 Configure and Compile U-Boot that Supports SD Card Booting

Note: different DDR RAM systems require differed u-boot configurations.
To compile a u-boot for 128M RAM please follow the steps below:
Enter the U-boot source code directory and execute:

#cd /opt/FriendlyARM/mini6410/linux/u-boot-mini6410

#make mini6410_sd_config-ram128;make

This will configure and compile a u-boot.bin that supports the SD card booting. Download
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it via SD-Flasher.exe to your board’s SD card, switch your board to “SDBOOT” and you
will be able to use it. Here we named it “u-boot_sd-ram128.bin” to distinguish from the one
in the shipped CD.

To compile a u-boot for 256M RAM please follow the steps below:

Enter the U-boot source code directory and execute:
#cd /opt/FriendlyARM/mini6410/linux/u-boot-mini6410
#make mini6410 sd_config-ram256;make

This will configure and compile a u-boot.bin that supports the SD card booting. Download
it via SD-Flasher.exe to your board’s SD card, switch your board to “SDBOOT” and you
will be able to use it. Here we named it “u-boot_sd-ram256.bin” to distinguish from the one

in the shipped CD.

5.3 Run U-boot

Coming soon!
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6 Configure and Compile Kernel

For different LCD systems we offered their corresponding configuration files:
config_mini6410_x35 — for Sony 3.5”LCD, resolution 240x320
config_mini6410 w35 — for TFT landscape 3.5”LCD, resoluiotn 320x240
config_mini6410 n43 — for NEC4.3”LCD, resolution 480x272
config_mini6410_I80 - for Sharp 8” (or compatible models)LCD, resolution 640x480
config_mini6410_a70 — for 7” true color screen, resolution 800x480
config_mini6410 vgal024x768 — for VGA module, resolution 1024x768
config_mini6410 vga800x600 — for VGA module, resolution 800x600
config_mini6410 vga640x480 — for VGA module, resolution 640x480
config_mini6410_ ezvga800x600 —for simple VGA module, resolution 800x600

Type the following command to compile:

#cp config_mini6410_n43 .config : there is a space after n43 and a «“.” prior to “config”

#make zlmage ; begins to compile
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root@tom:/opt/FriendlyARM/mini2440/linux-2.6.32.2

Fle Edit View Terminal Tabs Help

make[1]: “include/asm-arm/mach-types.h' is up to date. =
CHK include/linux/utsrelease.h
SYMLINK include/asm -> include/asm-arm
CC kernel/bounds.s
GEN include/1linux/bounds.h
CC arch/arm/kernel/asm-offsets.s
GEN include/asm/asm-offsets.h
CALL scripts/checksyscalls.sh
cC scripts/mod/empty.o

HOSTCC scripts/mod/mk _elfconfig
MKELF  scripts/mod/elfconfig.h
HOSTCC scripts/mod/file2alias.o
HOSTCC scripts/mod/modpost.o
HOSTCC scripts/mod/sumversion.o
HOSTLD scripts/mod/modpost
HOSTCC scripts/kallsyms

HOSTCC scripts/pnmtologo

HOSTCC scripts/conmakehash

cC imit/main.o

CHK include/linux/compile.h
UPD include/linux/compile.h
CC init/version.o

cC init/do mounts.o

LD init/mounts.o

cC init/noinitramfs.o

CC init/calibrate.o

LD init/built-in.o

LD usr/built-in.o

i

After the compilation is done, an image file zImage will be generate under

“arch/arm/boot”. There are image files under “images/linux” in the shipped CD such as

zlmage_n43, zlmage a70 and so on
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7 Configure and Compile Busybox

In general a direct download of busybox from its website may be compiled through and its
configurations need to be modified. We made one for users: fa.config. Both our 2440 and
6410 systems use this file. Please follow the steps below to install.

Enter the busybox directory:

#cp fa.config .config
#make

A moment later an object file of busybox will be generated, which is identical to the one

preinstalled in the system
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root@tom:/opt/FriendlyARM/mini6é410/busybox-1.13.3
Fle Edit View Terminal Tabs Help

util-linux/mount.c: In function 'mount main': Fﬂ
util-linux/mount.c:1781: warning: dereferencing type-punned pointer will break strict-aliasing rules
util-linux/mount.c:1795: warning: dereferencing type-punned pointer will break strict-aliasing rules
util-linux/mount.c:1868: warning: dereferencing type-punned pointer will break strict-aliasing rules

cC util-linux/pivot root.o

cC util-linux/rdate.o

cC util-linux/rdev.o

cC util-linux/readprofile.o

cC util-linux/rtcwake.o

cC util-lipux/script.o

cc util-linux/switch root.o

cC util-linux/umount.o

AR util-linux/lib.a

LD util-linux/volume id/built-in.o
cc util-linux/volume id/get devname.o
cC util-linux/volume id/util.o

cc util-linux/volume id/volume id.o
AR util-linux/volume id/lib.a

LINK busybox unstripped
Trying libraries: crypt m
Library crypt is needed, can't exclude it (yet)
Library m is needed, can't exclude it (yet)
Final link with: crypt m
[root@tom busybox-1.13.3]# 1s

applets Config.in fa.config loginutils networking sysklogd

arch console-tools findutils mailutils printutils testsuite
archival coreutils include Makefile procps TODO

AUTHORS debianutils init Makefile.custom README TODO config nommu
busybox docs INSTALL Makefile.flags  runit util-linux
busybox unstripped e2fsprogs libbb Makefile.help scripts
busybox_unstripped.map editors libpwdgrp miscutils selinux

busybox unstripped.out examples LICENSE modutils shell

[root@tom busybox-1.13.3]# J
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8 Make File Image for Target File System

Please make sure you have installed “mktools” tools and have an image directory ready

before continue

8.1 Make YAFFS2 Image

Enter “/opt/FriendlyARM/mini6410/linux” and execute the following command:
#mkyaffs2image-128M rootfs_qtopia_qt4 rootfs_qtopia_qt4.img

This will compress the whole “rootfs_qtopia_qt4” into a yaffs2 rootfs qtopia_qt4.img file.
It is the same as the one in “/images/Linux/” in the shipped CD. Download it to your board’s
NAND Flash.
Note: you can make “rootfs qtopia qt4-s” a yaffs2 image too
Note: mkyaffs2image and mkyaffs2image-128M are only for SLC Nand Flash to make

yaffs2 iamges and don’t apply to MLC2 Nand Flash.

8.2 Make UBIFS Image

Enter “/opt/FriendlyARM/mini6410/linux” and execute the following command:
#mkubimage-slc rootfs_qtopia_qt4 rootfs_gtopia_qt4-slc.ubi

This will compress the whole “rootfs_qtopia_qt4” into a UBIFS rootfs_qtopia_gt4.img
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file. It is the same as the one in “/images/Linux/” in the shipped CD. Download it to your

board’s NAND Flash.

Note: you can make “rootfs qtopia_qt4-s” a UBIFS image too

8.3 Make EXT3 Image

Enter “/opt/FriendlyARM/mini6410/linux” and execute the following command:
# mkext3image rootfs_qtopia_qt4 rootfs_qtopia_qt4.ext3

This will compress the whole “rootfs qtopia_qt4” into a EXT3 rootfs_qtopia_qt4.img file.
It is the same as the one in “/images/Linux/” in the shipped CD. Download it to your board’s

NAND Flash.

Note: you can make “rootfs qtopia_qt4-s” a EXT3 image too
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9 Sample Linux Programs

This section lists some sample Linux programs for users’ reference.
You can find those programs under “/opt/FriendlyARM/mini6410/examples”.All the
following programs are compiled with arm-linux-gcc-4.5.1-v6-vfp. We don’t guarantee they

can be compiled and run with other corss compilers.

root@tom:/opt/FriendlyARM/toolschain/4.5.1

Fle Edit View Terminal Tabs Help

[root@tom 4.5.1]# arm-linux-gcc -v A

Using built-in specs.

COLLECT GCC=arm-linux-gcc

COLLECT LTO WRAPPER=/opt/FriendlyARM/toolschain/4.5.1/1ibexec/gcc/arm-none-linux-gnueabi/4.5.1/1to-w

rapper

Target: arm-none-linux-gnueabl

Configured with: /work/toolchain/build/src/gcc-4.5.1/configure --build=i686-build pc-linux-gnu --hos

t=1686-build pc-linux-gnu --target=arm-none-linux-gnueabi --prefix=/opt/FriendlyARM/toolschain/4.5.1
--with-sysroot=/opt/FriendlyARM/toolschain/4.5.1/arm-none-linux-gnueabi/sys-root --enable-languages

=c,Cc++ --disable-multilib --with-cpu=arm1176jzf-s --with-tune=arm1176jzf-s --with-fpu=vfp --with-flo

at=softfp --with-pkgversion=ctng-1.8.1-FA --with-bugurl=http://www.arm9.net/ --disable-sjl]-exceptio

ns --enable- cxa atexit --disable-libmudflap --with-host-libstdcxx='-static-libgcc -Wl,-Bstatic,-1s

tdc++, -Bdynamic -1m' --with-gmp=/work/toolchain/build/arm-none-linux-gnueabi/build/static --with-mpf
r=/work/toolchain/build/arm-none-linux-gnueabi/build/static --with-ppl=/work/toolchain/build/arm-non

e-linux-gnueabi/build/static --with-cloog=/work/toolchain/build/arm-none-linux-gnueabi/build/static
--with-mpc=/work/toolchain/build/arm-none-1linux-gnueabi/build/static --with-libelf=/work/toolchain/b

uild/arm-none-linux-gnueabi/build/static --enable-threads=posix --with-local-prefix=/opt/FriendlyARM

/toolschain/4.5.1/arm-none-linux-gnueabi/sys-root --disable-nls --enable-symvers=gnu --enable-c99 --

enable-long-long

Thread model: posix

gcc version 4.5.1 (ctng-1.8.1-FA)

[root@tom 4.5.1]# |
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9.1 “Hello, World”

The source code of “Hello,World” is under
“lopt/FriendlyARM/mini6410/linux/examples/hello”. Its contents are as follows:
#include <stdio.h>
int main(void) {
printf("hello, FriendlyARMN\n");
by
Stepl: Compile Hello,World

Enter the directory where the source code is located and execute “make”:

#cd /opt/FriendlyARM/mini6410/linux/examples/hello

#make

A “hello” executable will be generated and you can check whether it is for ARM by

commanding “file”:

root@tom:/opt/FriendlyARM/mini2440/examples/hello

Fle Edit WView Terminal Tabs Help

buttons camtest hello led-player math pwm
[root@tom examples]# cd hello/

[root@tom hello]# ls

hello hello.c Makefile

[root@tom hello]# file hello

(uses shared libs), for GNU/Linux 2.6.14, not stripped
[root@tom hello]# []

hello: ELF 32-bit LSB executable, ARM, version 1 (SY¥SV), dynamically linked
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Step2: Download “Hello,World” to Board

You can download your executable to the board in any of the following ways:

FTP file transfer (recommended)

Copy to a media (such as flash drives)

File transfer via serial port

Run via NFS

(1) FTP File Transfer
Note: login your board via FTP, transfer your executable to it and change its file property to
executable.

First, execute your commands in PC
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File Edit View Terminal Tabs Help
[root@tom hello]# 1s

hello hello.c Makefile

[root@tom hello]# ftp 192.168.1.230 1. Login
[Connected to 192.168.1.230 (192.168.1.239).

[Name (192.168.1.230:root): plg
331 Password required for plg.
|Password:

230 User plg logged in.

Remote system type is UNIX.
Using binary mode to transfer files.

ftp> bin 3, Set file transfer format

200 Type set to I.

ftp> put hello 4. Upload hello

local: hello remote: hello

227 Entering Passive Mode (192,168,1,2308,171,47)

150 Opening BINARY mode data connection for 'hello’.
226 Transfer complete.

5061 bytes sent in 0.000144 secs (35145.83 Kbytes/sec)
ftp> by 5 Logout

221 Goodbye.

[root@tom hellol# |

root@tom:/opt/FriendlyARM/mini2440/examples/hello

220 FriendlyARM FTP server (Version 6.4/0penBSD/Linux-ftpd-0.17) ready.

2. Type name and password

Go to your board and execute the following commands:
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CICOM1 (1) - CRY
File Edit VYiex Options Transfer Script Window Help

SRR < Qe™& &% 2

[root@FriendlyARM plg]# cd
[root@FriendlyARM /7]# 1s

linuxrc

shanghaitan.mp3
[root@FriendlyARM /]# cd /home/plg/
[root@FriendlyARM plg]# 1s
hello
[root@FriendlyARM plg]# chmod +x hello
[root@FriendlyARM plg]# 1s
hello
[root@FriendlyARM plg]# ./hello
hello, FriendlyARM?
[root@FriendlyARM plg]H l

Ready Serial; COMI1 4, 25 18 Rows, 75 Cols Linux

(2) Copy to Flash Drive
Note: copy your executable to a flash drive, mount it to your board and copy the file to
“/bin”
1. Copy to Flash Drive
Connect your flash drive to your PC and execute the following commands
#mount /dev/sdal /mnt ; mount your drive
#cp hello /mnt ; copy your file to the drive
#umount /mnt ; unmount your drive

2. Copy to Board

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
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Insert your drive to your board’s USB host, it will be automatically mounted under
“/udisk”. Please execute the following command
#cd /udisk
#./hello ; execute “hello”
Note: if you take out your drive directly you need to go back to the root directory and

execute “umount /udisk” for the next mount

Product: DataTraveler 2
ifacturer: K
allHumber: 00
figuration #1

£

» 2.0 1.00 PQ: 0 ANSI: 2
(4.00 GB-3.72 GiB)

(4.00 GBs3.72 GiE)

through
e disk
t for FAT filesystemns, filesystem
1% od sudisks
-udisk]# ls

Sudisk]# .~hello
M|

(3) File Transfer via Serial Port
Download your file to the board via serial port and change its property to executable
#chmod +x hello

Note: some users do this via a USB to Serial connector. This may not be successful due to

the connector’s
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quality issues therefore we recommend file transfer via FTP

(4)Run via NFS

It is very popular to launch programs via NFS in Linux. This saves download time
especially for large size files. Please set up your NFS server and type the commands below
(in our example the IP was 192.168.1.111):
#mount —t nfs —o nolock
192.168.1.111:/opt/FriendlyARM/mini6410/linux/rootfs_qtopia_qgt4 /mnt

If the mounting is successful you can enter “/mnt” to manipulate your files. Please copy
“hello” to “opt/FriendlyARM/mini6410/linux/rootfs_qtopia_qt4” and type the following
commands:
#cd /mnt

#./nello

9.2 LED Test Program

The source code of “Hello,World” is under

“lopt/FriendlyARM/mini6410/linux/examples/hello™. Its contents are as follows:

Program Description:

Source Code Location /opt/FriendlyARM/mini6410/linux/linux-xxx/drivers/char
Driver mini6410 leds.c
Device Type misc
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Device Name /dev/leds

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/examples/leds
Test Program Name led.c

Executable Name led

Test Program’s Location in Board

Note: the LED driver has been compiled into the kernel by default and you cannot load it via insmod

Program:

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <sys/ioctl.h>

int main(int argc, char **argv)

{

int on;

int led_no;

int fd;

[* Check parameters */

if (argc !'= 3 || sscanf(argv[1], "%d", &led_no) !'=1 || sscanf(argv[2],"%d", &on) =1 ||
on<O0|lon>1]/led_no<0|lled_no>3){
fprintf(stderr, "Usage: leds led_no 0[1\n");
exit(1);

}

/*Open /dev/leds file*/

fd = open("/dev/leds0", 0);

if (fd<0){

fd = open(*/dev/leds", 0);

}

if (fd<0){

perror(*open device leds");

exit(1);

}

/*Manipulate led via ioctl and input parameters */
ioctl(fd, on, led_no);

/*Close device*/

close(fd);

return O;

¥

You can compile the program, download it and run
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9.3 User Button Test Program

Program Description:

Source Code Location lopt/FriendlyARM/mini6410/linux/linux-xxx/drivers/char
Driver mini6410_buttons.c

Device Type misc

Device Name /dev/buttons

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/examples/buttons

Test Program Name Button_test.c

Executable Name buttons

Test Program’s Location in Board

Note: the button driver has been compiled into the kernel by default and you cannot load it via insmod

Program:

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>

#include <sys/ioctl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fentl.h>

#include <sys/select.h>
#include <sys/time.h>
#include <errno.h>

int main(void)

{

int buttons_fd,;

char buttons[6] = {'0", '0", '0", 0", '0", '0'};
buttons_fd = open("/dev/buttons”, 0);
if (buttons_fd < 0) {
perror("open device buttons");
exit(1);

}

for (;;) {

char current_buttons[6];

int count_of_changed_key;
inti;
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if (read(buttons_fd, current_buttons, sizeof current_buttons) = sizeof current_buttons) {
perror(“read buttons:");

exit(1);

}

for (i = 0, count_of_changed_key = 0; i < sizeof buttons / sizeof buttons[0]; i++) {

if (buttons[i] != current_buttons[i]) {

buttons[i] = current_buttons[i];

printf(*%skey %d is %s", count_of changed_key? ", ": ™", i+1, buttons[i] =="'0" ? "up™ : "down");
count_of_changed_key++;

}

}

if (count_of_changed_key) {

printf(*\n™);

}

}
close(buttons_fd);

return O;

}

You can compile the program, download it and run

9.4 PWM Buzzer Program

Program Description:

Source Code Location lopt/FriendlyARM/mini6410/linux/linux-xxx/drivers/char
Driver mini6410_pwm.c

Device Type misc

Device Name /dev/pwm

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/examples/pwm

Test Program Name pwm_test.c

Executable Name Pwm_test

Test Program’s Location in Board

Note: the pwm driver has been compiled into the kernel by default and you cannot load it via insmod

Program:

#include <stdio.h>
#include <termios.h>
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#include <unistd.h>

#include <stdlib.h>

#define PWM_IOCTL_SET_FREQ 1
#define PWM_IOCTL_STOP 2

#define ESC_KEY 0x1b

static int getch(void)

{

struct termios oldt,newt;

int ch;

if (tisatty(STDIN_FILENO)) {
fprintf(stderr, "this problem should be run at a terminal\n");
exit(1);

}

/I save terminal setting
if(tcgetattr(STDIN_FILENO, &oldt) < 0) {
perror(“save the terminal setting");

exit(1);

}

/I set terminal as need

newt = oldt;

newt.c_Iflag &= ~( ICANON | ECHO);
if(tcsetattr(STDIN_FILENO, TCSANOW, &newt) < 0) {
perror(“set terminal’);

exit(1);

}

ch = getchar();

// restore termial setting
if(tcsetattr(STDIN_FILENO, TCSANOW,&oldt) < 0) {
perror(“restore the termial setting");
exit(1);

}

return ch;

}

static int fd = -1;

static void close_buzzer(void);

static void open_buzzer(void)

fd = open(*/dev/pwm", 0);

if (fd < 0) {

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com

Tel: +86-20-85201025 Fax: +86-20-85261505

214 /265




Complete ARM Solutions
Design, Development and Manufacturing

perror("open pwm_buzzer device");
exit(1);

}

Il any function exit call will stop the buzzer
atexit(close_buzzer);

¥

static void close_buzzer(void)

{

if (fd>=0){

ioctl(fd, PWM_IOCTL_STOP);

close(fd);

fd=-1;

}

}

static void set_buzzer_freq(int freq)

{

// this IOCTL command is the key to set frequency
int ret = ioctl(fd, PWM_IOCTL_SET_FREQ, freq);

if(ret<0) {

perror(“set the frequency of the buzzer");
exit(1);

}

}

static void stop_buzzer(void)

{

int ret = ioctl(fd, PWM_IOCTL_STOP);
if(ret<0) {

perror("stop the buzzer");

exit(1);

}

}

int main(int argc, char **argv)

{

int freq = 1000 ;

open_buzzer();

printf( "\nBUZZER TEST ( PWM Control )\n™);

printf( "Press +/- to increase/reduce the frequency of the BUZZER\n" ) ;
printf( "Press 'ESC' key to Exit this program\n\n™);

while( 1)
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{

int key;
set_buzzer_freq(freq);
printf( "\tFreq = %d\n", freq);
key = getch();
switch(key) {

case '+"

if( freq < 20000 )

freq +=10;

break;

case '-"

if(freq>11)
freq-=10;

break;

case ESC_KEY:

case EOF:
stop_buzzer();
exit(0);

default:

break;

¥
¥
¥

You can compile the program, download it and run

9.5 12C-EEPROM Program

Program Description:

Source Code Location [opt/FriendlyARM/mini6410/linux/linux-xxx/drivers/i2c/busses
Driver 12¢c-s3c2410c

Device Type Char

Device Name /dev/i2c/0

Test Program Source Code Location lopt/FriendlyARM/mini6410/linux/examples/i2c

Test Program Name Eeprog.c 24cxx.c

Executable Name 12¢
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Test Program’s Location in Board |

Note: the i2c driver has been compiled into the kernel by default and you cannot load it via insmod

Program:

Note: the following program depends on “24cxx.c” in the same directory.
#include <stdio.h>

#include <fcntl.h>

#include <getopt.h>

#include <unistd.h>

#include <stdlib.h>

#include <errno.h>

#include <string.h>

#include <sys/types.h>

#include <sys/stat.h>

#include "24cXX.h"

#define usage_if(a) do { do_usage if(a, LINE_ ); } while(0);
void do_usage_if(int b, int line)

{

const static char *eeprog_usage =

"12C-24C08(256 bytes) Read/Write Program, ONLY FOR TEST!\n"
"FriendlyARM Computer Tech. 2009\n";

if(!b)

return;

fprintf(stderr, "%s\n[line %d]\n", eeprog_usage, line);

exit(1);

}

#define die_if(a, msg) do { do_die_if(a, msg, _LINE_ ); } while(0);
void do_die_if(int b, char* msg, int line)

{

if('b)

return;

fprintf(stderr, "Error at line %d: %s\n", line, msg);

fprintf(stderr, " sysmsg: %s\n", strerror(errno));

exit(1);

}

static int read_from_eeprom(struct eeprom *e, int addr, int size)

{

int ch, i;

for(i = 0; i < size; ++i, ++addr)

{
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die_if((ch = eeprom_read_byte(e, addr)) < 0, "read error");
if((i% 16)==0)

printf("\n %.4x| ", addr);

elseif((i%8)==0)

printf(* *);

printf(*%.2x ", ch);

fflush(stdout);

}

fprintf(stderr, "\n\n");

return O;

}

static int write_to_eeprom(struct eeprom *e, int addr)
{

inti;

for(i=0, addr=0; i<256; i++, addr++)
{

if((i% 16)==0)

printf("\n %.4x| ", addr);

elseif((i%8)==0)

printf(" ");

printf("%.2x ", i);

fflush(stdout);

die_if(eeprom_write_byte(e, addr, i), "write error');
}

fprintf(stderr, "\n\n");

return O;

}

int main(int argc, char** argv)

{

struct eeprom e;

int op;

op =0;

usage_if(argc '=2 || argv[1][0] ="' | argv[1][2] = "\O);
op = argv[1][1];

fprintf(stderr, "Open /dev/i2c/0 with 8bit mode\n™);
die_if(eeprom_open(*/dev/i2c/0", 0x50, EEPROM_TYPE_8BIT_ADDR, &e) <0,
"unable to open eeprom device file "

"(check that the file exists and that it's readable)");
switch(op)
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{

case "

fprintf(stderr, " Reading 256 bytes from 0x0\n");
read_from_eeprom(&e, 0, 256);

break;

case 'w'"

fprintf(stderr, " Writing 0x00-0xff into 24C08 \n");
write_to_eeprom(&e, 0);

break;

default:

usage_if(1);

exit(1);

}

eeprom_close(&e);

return O;

¥

You can compile the program, download it and run

9.6 Serial Port Program

Program Description:

Source Code Location lopt/FriendlyARM/mini6410/linux/linux-xxx/drivers/serial/
Driver S3c6400.c

Device Type

Device Name /dev/ttySACO, 1, 2 and 4

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/examples/comtest

Test Program Name comtest.c

Executable Name armcomtest

Test Program’s Location in Board

Note: you can get two versions , one for x86 and the other for ARM. Both are generated from the same source code.

The comtest utility is developed by FriendlyARM to test serial ports. It is very similar to “minicom” in Linux and
independent of hardware. Its source code can be applied in both any arm-linux platforms and PCs. This program
is developed by FriendlyARM and unauthorized usage of it is forbidden

Program:

# include <stdio.h>
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# include <stdlib.h>

# include <termio.h>

# include <unistd.h>

# include <fcntl.h>

# include <getopt.h>

# include <time.h>

# include <errno.h>

# include <string.h>

static void Error(const char *Msg)

{

fprintf (stderr, "%s\n", Msg);

fprintf (stderr, "strerror() is %s\n", strerror(errno));
exit(1);

}

static void Warning(const char *Msg)
{

fprintf (stderr, "Warning: %s\n", Msg);
}

static int SerialSpeed(const char *SpeedString)
{

int SpeedNumber = atoi(SpeedString);
# define TestSpeed(Speed) if (SpeedNumber == Speed) return B##Speed
TestSpeed(1200);

TestSpeed(2400);

TestSpeed(4800);

TestSpeed(9600);

TestSpeed(19200);

TestSpeed(38400);

TestSpeed(57600);
TestSpeed(115200);
TestSpeed(230400);

Error("Bad speed™);

return -1;

¥

static void PrintUsage(void)

{

fprintf(stderr, "comtest - interactive program of comm port\n™);

fprintf(stderr, "press [ESC] 3 times to quit\n\n™);

fprintf(stderr, "Usage: comtest [-d device] [-t tty] [-s speed] [-7] [-c] [-X] [-0] [-h]\n™);
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fprintf(stderr, " -7 7 bit\n");

fprintf(stderr, " -x hex mode\n™);
fprintf(stderr, " -0 output to stdout too\n");
fprintf(stderr, " -c stdout output use color\n®);
fprintf(stderr, " -h print this help\n™);

exit(-1);

}

static inline void WaitFdWriteable(int Fd)

{

fd_set WriteSetFD;
FD_ZERO(&WriteSetFD);

FD_SET(Fd, &WriteSetFD);

if (select(Fd + 1, NULL, &WriteSetFD, NULL, NULL) <0) {
Error(strerror(errno));

}

}

int main(int argc, char **argv)

{

int CommFd, TtyFd;

struct termios TtyAttr;

struct termios BackupTtyAittr;

int DeviceSpeed = B115200;

int TtySpeed = B115200;

int ByteBits = CSS8;

const char *DeviceName = "/dev/ttyS0™;
const char *TtyName = "/dev/tty";
int OutputHex = 0;

int OutputToStdout = O;

int UseColor = 0;

opterr = 0;

for (;;) {

int ¢ = getopt(argc, argv, "d:s:t:7xoch");
if (c==-1)

break;

switch(c) {

case 'd"

DeviceName = optarg;

break;

case 't
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TtyName = optarg;

break;

case's"

if (optarg[0] =="d") {

DeviceSpeed = SerialSpeed(optarg + 1);
} else if (optarg[0] =="'1") {
TtySpeed = SerialSpeed(optarg + 1);
} else

TtySpeed = DeviceSpeed = SerialSpeed(optarg);
break;

case 'o":

OutputToStdout = 1;

break;

case '7"

ByteBits = CS7;

break;

case 'X":

OutputHex = 1;

break;

case 'c":

UseColor = 1;

break;

case '?"

case 'h":

default:

PrintUsage();

}

}

if (optind !=argc)

PrintUsage();

CommFd = open(DeviceName, O_RDWR, 0);

if (CommFd <0)

Error("Unable to open device");

if (fcntl(CommFd, F_SETFL, O_NONBLOCK) < 0)
Error("Unable set to NONBLOCK mode™);
memset(&TtyAttr, 0, sizeof(struct termios));
TtyAttr.c_iflag = IGNPAR;

TtyAttr.c_cflag = DeviceSpeed | HUPCL | ByteBits | CREAD | CLOCAL;
TtyAttr.c_cc[VMIN] = 1;
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if (tcsetattr(CommFd, TCSANOW, &TtyAttr) <0)
Warning("Unable to set comm port");

TtyFd = open(TtyName, O_RDWR | O_NDELAY, 0);
if (TtyFd < 0)

Error("Unable to open tty");

TtyAttr.c_cflag = TtySpeed | HUPCL | ByteBits | CREAD | CLOCAL,;
if (tcgetattr(TtyFd, &BackupTtyAttr) < 0)
Error("Unable to get tty");

if (tcsetattr(TtyFd, TCSANOW, &TtyAttr) < 0)
Error("Unable to set tty");

for (;;) {

unsigned char Char = 0;

fd_set ReadSetFD;

void OutputStdChar(FILE *File) {

char Buffer[10];

int Len = sprintf(Buffer, OutputHex ? "%.2X " : "%c", Char);
fwrite(Buffer, 1, Len, File);

}

FD_ZERO(&ReadSetFD);

FD_SET(CommFd, &ReadSetFD);

FD_SET( TtyFd, &ReadSetFD);

# define max(x,y) (((x) >=(y)) ? (X) : (¥))

if (select(max(CommFd, TtyFd) + 1, &ReadSetFD, NULL, NULL, NULL) < 0) {
Error(strerror(errno));

}

# undef max

if (FD_ISSET(CommFd, &ReadSetFD)) {

while (read(CommFd, &Char, 1) ==1) {
WaitFdWriteable(TtyFd);

if (write(TtyFd, &Char, 1) <0) {
Error(strerror(errno));

}

if (OutputToStdout) {

if (UseColor)

fwrite("\x1b[01;34m", 1, 8, stdout);
OutputStdChar(stdout);

if (UseColor)

fwrite("\x1b[00m™, 1, 8, stdout);

fflush(stdout);
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¥
¥

}
if (FD_ISSET(TtyFd, &ReadSetFD)) {

while (read(TtyFd, &Char, 1) == 1) {
static int EscKeyCount = 0;
WaitFdWriteable(CommFd);

if (write(CommFd, &Char, 1) <0) {
Error(strerror(errno));

}

if (OutputToStdout) {

if (UseColor)

fwrite("\x1b[01;31m", 1, 8, stderr);
OutputStdChar(stderr);

if (UseColor)

fwrite("\x1b[00m", 1, 8, stderr);
fflush(stderr);

}

if (Char =="\x1b") {

EscKeyCount ++;

if (EscKeyCount >= 3)

goto ExitLabel;

} else

EscKeyCount = 0;

¥
¥

}
ExitLabel:

if (tcsetattr(TtyFd, TCSANOW, &BackupTtyAttr) < 0)
Error("Unable to set tty");
return 0;

}

You can compile the program, download it and run

9.7 UDP Program
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Program Description:

Source Code Location /opt/FriendlyARM/mini6410/linux/linux-xxx/drivers/net/
Driver Dm9000.c

Device Type

Device Name ethO (not listed in /dev)

Test Program Source Code Location lopt/FriendlyARM/mini6410/linux/examples/udptak

Test Program Name udptalk.c

Executable Name udptalk

Test Program’s Location in Board

Program:

/*

* udptalk : Example for Matrix V ;this program applies to the mini2440 system too
* Copyright (C) 2004 capbily - friendly-arm

* capbily@hotmail.com

*/

#include <sys/types.h>

#include <sys/socket.h>

#include <arpa/inet.h>

#include <stdio.h>

#define BUFLEN 255

int main(int argc, char **argv)

{

struct sockaddr_in peeraddr, /*remote IP and socket socket address*/
localaddr;/*Local socket address*/

int sockfd;

char recmsg[BUFLEN+1];

int socklen, n;

if(argc!=5){

printf("%s <dest IP address> <dest port> <source IP address> <source port>\n", argv[0]);
exit(0);

}

sockfd = socket(AF_INET, SOCK_DGRAM, 0);

if(sockfd<0){

printf(*socket creating err in udptalk\n");

exit(1);

}

socklen = sizeof(struct sockaddr_in);
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memset(&peeraddr, 0, socklen);
peeraddr.sin_family=AF_INET;
peeraddr.sin_port=htons(atoi(argv[2]));
if(inet_pton(AF_INET, argv[1], &peeraddr.sin_addr)<=0){
printf(**Wrong dest IP address!\n");

exit(0);

}

memset(&localaddr, 0, socklen);
localaddr.sin_family=AF_INET;

if(inet_pton(AF_INET, argv[3], &localaddr.sin_addr)<=0){
printf(*Wrong source IP address\n");

exit(0);

}

localaddr.sin_port=htons(atoi(argv[4]));

if(bind(sockfd, &localaddr, socklen)<0){

printf("bind local address err in udptalk!\n");

exit(2);

}

if(fgets(recmsg, BUFLEN, stdin) == NULL) exit(0);
if(sendto(sockfd, recmsg, strlen(recmsg), 0, &peeraddr, socklen)<0){
printf(sendto err in udptalk!\n™);

exit(3);

}

for(;;){

[*recv&send message loop*/

n = recvfrom(sockfd, recmsg, BUFLEN, 0, &peeraddr, &socklen);
if(n<0){

printf(“recvfrom err in udptalk"\n");

exit(4);

Yelse{

[*received data*/

recmsg[n]=0;

printf(“peer:%s", recmsg);

}

if(fgets(recmsg, BUFLEN, stdin) == NULL) exit(0);
if(sendto(sockfd, recmsg, strlen(recmsg), 0, &peeraddr, socklen)<0){
printf(“sendto err in udptalk!\n™);

exit(3);
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¥
¥

Test:

Please compile “udptalk.c”, there are two executables under
“/opt/FriendlyARM/mini6410/linux/examples/udptalk” , one x86-udptalk and the other
arm-udptalk. The make command will generate both. Please download “arm-udptalk” to the
board (the preinstalled Linux doesn’t have this), in our example, the host IP is 192.168.1.108
and the board’s IP 1s 192.168.1.230.

Type the following command on your host:

#./x86-udptalk 192.168.1.230 2000 192.168.1.108 2000

Type the following command on your board

#arm-udptalk 192.168.1.108 2000 192.168.1.230 2000

You will see the following results:
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L root@capbily:

File Edit View Terminal Go Help

root@capbily:/... [root@capbily:/f... [root@capbily:~ [root@capbily:~

[root@capbily udptalk]# ./xB6-udptalk

./xB6-udptalk <dest IP address> <dest port> <source
<source ports>

[root@capbily udptalk]# ./x86-udptalk 192.168.0.230
0.1 2000

peer:

peer:Hello, Capbily
Hello, SBC-2410X!
pEET !

IP address>

2000

root@capbily:/f...

L

192.168

R

x86-udptalk running on host
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b4 root@caphbily:~

File Edit View Terminal Go Help

root@capbily:/... [root@capbily:/f... [root@capbily:~ |root@capbily.~ |root@capbily:/f...
[02/Dec/2030:18:41:57 +0000] boa: server wversion Boa/0.94.13 *
[02/Dec/2030:18:41:57 +0000] boa: server built Feb 28 2004 at 2.
[02/Dec,/2030:18:41:57 +0000] boa: starting server pid=34, port O

Please press Enter to activate this console.

BusyBox v0.60.5 (2003.09.05-09:25+0000) Built-in shell (ash)
Enter "help' for a list of built-in commands.

sh: can't access tty; job control turned off

[root@fa /]# arm-udptalk 192.168.0.1 2000 192.168.0.230 2000
Hello, Capbily

peer:

peer:

peer:Hello, SBC-2410X!

-

arm-udptalk running on board

9.8 Utilize Math Libraries

Program Description:

Source Code Location

Driver

Device Type

Device Name

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/examples/math

Test Program Name mathtest.c

Executable Name mathtest

Test Program’s Location in Board

Note: to utilize math libraries you need to include its header file “math.h” and add an compile option libm
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Program:

#include <stdio.h>

#include <stdlib.h>

#include <math.h> ; note: including this header file is a must
int main(void)

{

double a=8.733243;

printf("sqrt(%f)=%Mn", a, sqrt(a));

return 0;

¥

Makefile:

CROSS=arm-linux-

all: mathtest

#It includes the math library “libm”, marked in red
mathtest:

$(CROSS)gcc -0 mathtest main.c -Im

clean:

@rm -vf mathtest *.0 *~

9.9 Thread Programming

Program Description:

Source Code Location

Driver

Device Type

Device Name

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/examples/pthread

Test Program Name pthread_test.c

Executable Name pthread_test

Test Program’s Location in Board

Note: to utilize math libraries you need to include its header file “pthread.h” and add an compile option
libpthread

Program:
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#include<stddef.h>

#include<stdio.h>

#include<unistd.h>

#include"pthread.h" ; including this header is a must
void reader_function(void);

void writer_function(void);

char buffer;

int buffer_has_item=0;

pthread_mutex_t mutex;

main()

{

pthread_t reader;
pthread_mutex_init(&mutex,NULL);
pthread_create(&reader,NULL,(void*)&reader_function,NULL);
writer_function();

¥

void writer_function(void)

{

while(1)

{
pthread_mutex_lock(&mutex);
if(buffer_has_item==0)

{

buffer="a’;

printf(*make a new item\n");
buffer_has_item=1,

}
pthread_mutex_unlock(&mutex);
}

}

void reader_function(void)

{

while(1)

{
pthread_mutex_lock(&mutex);
if(buffer_has_item==1)

{

buffer="\0";

printf(consume item\n");
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buffer_has_item=0;

}

pthread_mutex_unlock(&mutex);

}

}

Makefile:

CROSS=arm-linux-

all: pthread

#note: it includes the thread library libphread marked in red
pthread:

$(CROSS)gcc -static -0 pthread main.c -Ipthread
clean:

@rm -vf pthread *.0 *~

9.10 Pipe Programming — Manipulating LED from HTML

Program Description:

Source Code Location

Driver

Device Type

Device Name

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/examples/led-player

Test Program Name led-player.c

Executable Name led-player

Test Program’s Location in Board

Note: to utilize math libraries you need to include its header file “pthread.h” and add an compile option
libpthread

Program:

#include <stdio.h>
#include <stdlib.h>
#include <unistd.h>
#include <sys/ioctl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <sys/select.h>
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#include <sys/time.h>
#include <string.h>

static int led_fd;

static int type = 1;

static void push_leds(void)
{

static unsigned step;
unsigned led_bitmap;

inti;

switch(type) {

case 0:

if (step >=6) {

step = 0;

}

if (step<3){

led_bitmap = 1 << step;
}else {

led_bitmap = 1 << (6 - step);
}

break;

case 1:

if (step > 255) {

step =0;

}

led_bitmap = step;

break;

default:

led_bitmap = 0;

}

step++;
for(i=0;i<4;i++) {
ioctl(led_fd, led_bitmap & 1, i);
led_bitmap >>=1;

}

}

int main(void)

{

int led_control_pipe;

int null_writer_fd; // for read endpoint not blocking when control process exit
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double period = 0.5;

led_fd = open(*/dev/leds0", 0);

if (led_fd <0) {

led_fd = open(*/dev/leds", 0);

}

if (led_fd <0) {

perror("open device leds");

exit(1);

}

unlink("*/tmp/led-control™);
mkfifo("/tmp/led-control”, 0666);
led_control_pipe = open("*/tmp/led-control”, O_RDONLY | O_NONBLOCK);
if (led_control_pipe < 0) {

perror(“open control pipe for read");

exit(1);

}

null_writer_fd = open("/tmp/led-control”, O_WRONLY | O_NONBLOCK);
if (null_writer_fd < 0) {

perror("*open control pipe for write");

exit(1);

}

for (;;) {

fd_set rds;

struct timeval step;

int ret;

FD_ZERO(&rds);

FD_SET(led_control_pipe, &rds);

step.tv_sec = period;

step.tv_usec = (period - step.tv_sec) * 1000000L;
ret = select(led_control_pipe + 1, &rds, NULL, NULL, &step);
if (ret<0) {

perror(“select");

exit(1);

}

if (ret==0) {

push_leds();

} else if (FD_ISSET((led_control_pipe, &rds)) {
static char buffer[200];

for (;;) {

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

234 /265




Complete ARM Solutions
Design, Development and Manufacturing

char c;

int len = strlen(buffer);

if (len >= sizeof buffer - 1) {
memset(buffer, 0, sizeof buffer);

break;

}

if (read(led_control_pipe, &c, 1) 1=1) {
break;

}

if (c=="\r"){

continue;

}

if c=="\n") {

int tmp_type;

double tmp_period;

if (sscanf(buffer,"%d%If", &tmp_type, &tmp_period) == 2) {
type = tmp_type;

period = tmp_period,;

}

fprintf(stderr, "type is %d, period is %If\n", type, period);
memset(buffer, 0, sizeof buffer);

break;

}

buffer[len] = c;

}

}

}
close(led_fd);

return O;

¥

“make” will generate a led-player executable which is run as a server under “/sbin”. The
leds.cgi gateway source code is under “/www/leds.cgi” on the board. It is a shell script and

can be invoked by leds.html as an action. Here is the shell file
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leds.cgi:

#1/bin/sh

type=0

period=1

case SQUERY_STRING in
*ping*)

type=0

*counter*)

type=1

*stop*)

type=2

esac

case SQUERY_STRING in
*slow?*)

period=0.25

*normal*)

period=0.125

*fast*)

period=0.0625

esac

/bin/echo $type $period > /tmp/led-control
echo "Content-type: text/ntml; charset=gb2312"
echo

/bin/cat led-result.template
exit 0
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9.11 C++ “Hello, World”

Program Description:

Source Code Location

Driver

Device Type

Device Name

Test Program Source Code Location lopt/FriendlyARM/mini6410/linux/examples/C++

Test Program Name cplus.c

Executable Name cplus

Test Program’s Location in Board

Note: to utilize math libraries you need to include its header file “pthread.h” and add an compile option
libpthread

Program:

#include <iostream>
#include <cstring>
using namespace std,;
class String

{

private:

char *str;

public:

String(char *s)

{

int lenght=strlen(s);
str = new char[lenght+1];
strcpy(str, s);

}
~String()

{

cout << "Deleting str.\n";
delete[] str;

void display()

cout << str <<endl;
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int main(void)

{

String s1="1 like FriendlyARM.";
cout << "sl1=";

sl.display();

return O;

double num, ans;

cout << "Enter num:";

}
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10 Sample Linux Driver Programs

The “Hello,World” introduced in the previous section runs in user mode. Now we will
present a program “Hello, World” that runs in kernel mode and take this as an example to

show you how to write a driver

10.1 Hello Module

Program Description:

Source Code Location

Driver

Device Type

Device Name

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/linux-xxx/drivers/char
Test Program Name Mini6410 hello_module.c

Executable Name

Test Program’s Location in Board

Note: mounting this driver will not create a device node under /dev

Program:

#include <linux/kernel.h>

#include <linux/module.h>

static int __init mini6410_hello_module_init(void)
{

printk("Hello, Mini6410 module is installed "\n");
return O;

}

static void __exit mini6410_hello_module_cleanup(void)

{
printk("Good-bye, Mini6410 module was removed!\n");

}

module_init(mini6410_hello_module_init);
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module_exit(mini6410_hello_module_cleanup);
MODULE_LICENSE("GPL");

(1) Integrate Hello,Module into Kernel and Compile

Please follow the steps below to include the module into the kernel and compile (Note:
actually the following steps have been set up and you only need to directly compile it):
Stepl: configure “Kconfig”, add this module in the drivers and it will appear in make

menuconfig. Open “linux-2.6.36/drivers/char/Kconfig” add lined marked in yellow

root@tom:/opt/FriendlyARM/mini6410/linux-2.6.28.6/drivers/char

Fle Edit View Terminal Tabs Help

default y

help
Say Y here if you want to support the /dev/kmem device. The
/dev/kmem device is rarely used, but can be used for certain
kind of kernel debugging operations.
When in doubt, say "N".

config LEDS MINIG410
tristate "LED Support for Mini6418 GPIO LEDs"
depends on CPU 53C6418
default y
help
This option enables support for LEDs connected to GPIO lines
on Mini641@ boards.

|
config MINIG410 HEBEE MODULE
tristate "Minif41® module sample"
depends on CPU 53C6418
help
Mini6418 module sample.

config MINIG418 BUTTONS
tristate "Buttons driver for FriendlyARM Mini&41@ development boards"
depends on CPU 536418
default y
help
this 1s buttons driver for FriendlyARM Mini6410 development boards

config MINIG418 BUZZER
tristate "Buzzer driver for FriendlyARM Mini6418 development boards"
depends on CPU 53C6418
default y

1e7,0-1 8%

Save and exit. When you run “make menuconfig” in the linux-2.6.36 directory you will
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see your item in Device Drivers -> Character devices. Press the space key it will be marked
“<M>". This means this souce code will be compiled as a module. Press the space key again
it will be marked “<*>”. This means it will be compiled into the kernel. Here we chose

66<M>9’

root@tom:/opt/FriendlyARM/mini6410/linux/linux-2.6.36
Hle Edit View Terminal Tabs Help
.config - Linux Kernel v2.6.36 Configuration

Character devices
Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters are
hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc>
to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module
< > module capable

-%- Virtual terminal
[ 1 Support for binding and unbinding console drivers
I
<*> LED Support for Mini641® GPIO LEDs
<M= Mini6410 module sample
<*> Buttons driver for FriendlyARM Mini641® development boards
<*> Buzzer driver for FriendlyARM Mini6418 development boards
[#] ADC driver for FriendlyARM Mini&41@ development boards
[ 1 Non-standard serial port support
< > GSM MUX line discipline support (EXPERIMENTAL)
serial drivers --->
-*¥- Unix98 PTY support
[ 1 Support multiple instances of devpts
[#] Legacy (BSD) PTY support
(16) Maximum number of legacy PTY in use
< > IPMI top-level message handler ---=

< Exit > < Help >

Step2: the previous step still cannot include it into the kernel when compiling. You need
tolinkthe kernel configuration to the source code in “makefile”. Open

“linux-2.6.36/drivers/char/Makefile”, add the marked line shown below, save and exit
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root@tom:/opt/FriendlyARM/mini6410/linux/linux-2.6.36

Hle Edit View Terminal Tabs Help
obj-$(CONFIG AGP) += agp/ 2]
obj-$(CONFIG PCMCIA) += pcmeia/
obj-$(CONFIG IPMI HANDLER) += ipmi/
obj-$(CONFIG HANGCHECK TIMER)  += hangcheck-timer.o
obj-4(CONFIG TCG TPM) += tpm/
obj-$(CONFIG PS3 FLASH) += ps3flash.o
obj-$(CONFIG RAMOOPS) += ramoops.o
obj-$(CONFIG 1S RTC) += js-rtc.o
js-rtc-y = rtc.o
obj-$(CONFIG MINIG41® LEDS) += mini6410 leds.o
{bj—SECUNFIG MINIG410 MODULE) += mini6410 hello module.o

obj-$(CONFIG MINIG418 BUTTONS) += mini641@ buttons.o
obj-$(CONFIG MINIG418 BUZZER) += mini641@ pwm.o
obj-$(CONFIG MINIG418 ADC) += mini641e adc.o

# Files generated that shall be removed upon make clean
clean-files := consolemap deftbl.c defkeymap.c

quiet cmd conmk
cmd conmk

CONMK. 3@
scripts/conmakehash %< = 3@

$(obj)/consolemap deftbl.c: %(src)/%(FONTMAPFILE)
$(call cmd, conmk)

$(obj)/defkeymap.o: $(obj)/defkeymap.c
"drivers/char/Makefile" 147L, 4806C 119,1 88% |~

Step3: go back to the linux-2.6.36 source code directory, run “make modules” a
“mini6410 hello_module.ko” module will be generated. Prior to executing “make modules”,

you need to run “make zImage”. This only needs to be run once.
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root@tom:/opt/FriendlyARM/mini6410/linux/linux-2.6.36

Hle Edit View Terminal Tabs Help

[root@tom linux-2.6.36]# make modules A~
CHK include/linux/version.h
CHK include/generated/utsrelease.h

make[1]: “include/generated/mach-types.h' is up to date.
CALL scripts/checksyscalls.sh
CcC [M] drivers/char/mini641@ hello module.o
Building modules, stage 2.
MODPOST 20 modules
LD [M] drivers/char/mini6418 hello module.ko
[root@tom linux-2.6.361# ||

(2) Download Hello, Module to Board

Please transfer “mini6410 hello_ module.ko” to the board via FTP and move it to
“/lib/modules/2.6.36-FriendlyARM”
#modprobe mini6410_hello_module

You can observe that the module has been loaded (note: to load a module with
“modprobe” you don’t need to add the “ko” extension)

Run the following command and you will observe that the module has been unmounted

#rmmod mini6410 hello_module
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Note: to load a module correctly, you need to move your module to the boards’s
“/lib/modules/2.6.36-FriendlyARM” directory. In addition, if your kernel’s version is
different from the example here please create a new directory for your kernel. Here it is

/lib/modules/2.6.36-FriendlyARM.

[root@FriendlyARH 2.6 .36-FriendlyARM]#t 1s fhome/plg/

[root@FriendlyARM 2.6 .36-FriendlyARM]# pwd
flib/modules/2.6.36-FriendlyARH
[root@FriendlyARM 2.6 .36-FriendlyARM]# cp Ahome/plg/mini6%18 hello module.ko .
[root@FriendlyARM 2.6 .36-FriendlyARM]# 1s
build modules.dep modules.order
modules _dep .bb modules.pcimap
mini6418_hello_module.ko modules.ieee13%4map modules.seriomap
modules.inputmap modules.symbols
modules . builtin modules _isapnpmap modules.ushmap
modules .ccwmap modules . ofmap source

[root@FriendlyARM 2.6 .36-FriendlyARM]# modprobe minié418 hello module
Hello, Hini641@ module is installed *

[root@FriendlyARH 2.6 .36-FriendlyARM]# ramod mini6418 hello module
Good-bye, Mini6410 module was removed?

[root@FriendlyARH 2.6 .36-FriendlyARM]#

10.2 LED Driver

In this example we will present a LED driver program which can drive the 4 LEDs on the

board
LED 10 Register CPU Pin
LED1 GPK4 R23
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LED2 GPK5 R22
LED3 GPK6 R24
LED4 GPK7 R25

To manipulate an 10 you need to set up its register by invoking some functions and
macros. Here we used “readl” and “writel”. They can directly read and write corresponding
registers. Besides you need some other driver related functions too such as misc_register,

module _init, module_exit and filling the file_operations structure.

Program Description:

Source Code Location lopt/FriendlyARM/mini6410/linux/linux-xxx/drivers/char
Driver Mini6410_leds.c

Device Type Misc, auto generated

Device Name /dev/leds

Test Program Source Code Location /opt/FriendlyARM/mini6410/linux/examples/leds

Test Program Name led.c

Executable Name led

Test Program’s Location in Board

Note: the LED driver has been compiled into the kernel by default and cannot be loaded via insmod

Program:

#include <linux/miscdevice.h>
#include <linux/delay.h>
#include <asm/irg.h>
/i#include <mach/regs-gpio.h>
#include <mach/hardware.h>
#include <linux/kernel.h>
#include <linux/module.h>
#include <linux/init.h>
#include <linux/mm.h>
#include <linux/fs.h>
#include <linux/types.h>
#include <linux/delay.h>
#include <linux/moduleparam.h>
#include <linux/slab.h>
#include <linux/errno.h>
#include <linux/ioctl.h>
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#include <linux/cdev.h>
#include <linux/string.h>
#include <linux/list.h>
#include <linux/pci.h>
#include <asm/uaccess.h>
#include <asm/atomic.h>
#include <asm/unistd.h>
#include <mach/map.h>
#include <mach/regs-clock.h>
#include <mach/regs-gpio.h>
#include <plat/gpio-cfg.h>

#include <mach/gpio-bank-e.h>

#include <mach/gpio-bank-k.h>

#define DEVICE_NAME "leds"

static long sbc2440_leds_ioctl(struct file *filp, unsigned int cmd, unsigned long arg)
{

switch(cmd) {

unsigned tmp;

case O:

case 1:

if (arg>4) {

return -EINVAL,;

}

tmp = readl(S3C64XX_GPKDAT);

tmp &= ~(1 << (4 + arg));

tmp |= ((Icmd) << (4 + arg) );

writel(tmp, S3C64XX_GPKDAT);

[lprintk (DEVICE_NAME": %d %d\n", arg, cmd);
return O;

default:

return -EINVAL;

¥
¥

static struct file_operations dev_fops = {
.owner = THIS_MODULE,
.unlocked_ioctl = shc2440 leds_ioctl,

}

static struct miscdevice misc = {
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.minor = MISC_DYNAMIC_MINOR,
.name = DEVICE_NAME,

.fops = &dev_fops,

¥

static int __init dev_init(void)

{

int ret;

{

unsigned tmp;

tmp = readl(S3C64XX_GPKCON);

tmp = (tmp & ~(0xffffU<<16))|(0x1111U<<16);
writel(tmp, S3C64XX_GPKCON);

tmp = readl(S3C64XX_GPKDAT);

tmp |= (OXF << 4),

writel(tmp, S3C64XX_GPKDAT);

}

ret = misc_register(&misc);

printk (DEVICE_NAME"\tinitialized\n");
return ret;

}

static void __exit dev_exit(void)

{

misc_deregister(&misc);

}

module_init(dev_init);
module_exit(dev_exit);
MODULE_LICENSE("GPL");
MODULE_AUTHOR("FriendlyARM Inc.");

10.3 Button Driver

Program Description:

Source Code Location /opt/FriendlyARM/mini6410/linux/linux-xxx/drivers/char
Driver Mini6410_buttons.c

Device Type Misc, auto generated

Device Name /dev/buttons
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Test Program Source Code Location lopt/FriendlyARM/mini6410/linux/examples/buttons
Test Program Name buttons_test.c

Executable Name buttons

Test Program’s Location in Board

Note: the button driver has been compiled into the kernel by default and cannot be loaded via insmod

Key 10 Interrupt
K1 GPNO EINTO
K2 GPN1 EINT1
K3 GPN2 EINT2
K4 GPN3 EINT3
K5 GPN4 EINT4
K6 GPN5 EINTS5
K7 GPNG6 EINT6
K8 GPN7 EINT7
Program:

#include <linux/module.h>
#include <linux/kernel.h>
#include <linux/fs.h>

#include <linux/init.h>
#include <linux/delay.h>
#include <linux/poll.h>
#include <linux/irg.h>
#include <asm/irg.h>

#include <asm/io.h>

#include <linux/interrupt.h>
#include <asm/uaccess.h>
#include <mach/hardware.h>
#include <linux/platform_device.h>
#include <linux/cdev.h>
#include <linux/miscdevice.h>
#include <mach/map.h>
#include <mach/regs-clock.h>
#include <mach/regs-gpio.h>

#include <plat/gpio-cfg.h>
#include <mach/gpio-bank-n.h>
#include <mach/gpio-bank-I.h>
#define DEVICE_NAME "buttons™
struct button_irg_desc {
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intirg;

int number;

char *name;

¥

static struct button_irg_desc button_irgs [] ={
{IRQ_EINT(0), 0, "KEY0"},
{IRQ_EINT(1), 1, "KEY1"},
{IRQ_EINT(2), 2, "KEY2"},
{IRQ_EINT(3), 3, "KEY3"},
{IRQ_EINT(4), 4, "KEY4"},
{IRQ_EINT(5), 5, "KEY5"},
{IRQ_EINT(19), 6, "KEY6"},
{IRQ_EINT(20), 7, "KEY 7"},

Y
static volatile char key_values [] = {0', ‘0", '0’, '0", '0", ‘0", '0", '0'};
static DECLARE_WAIT_QUEUE_HEAD(button_waitq);
static volatile int ev_press = 0;

static irgreturn_t buttons_interrupt(int irg, void *dev_id)

{

struct button_irg_desc *button_irgs = (struct button_irg_desc *)dev _id;
int down;

int number;

unsigned tmp;

udelay(0);

number = button_irgs->number;

switch(number) {

case 0: case 1: case 2: case 3: case 4: case 5:

tmp = readl(S3C64XX_GPNDAT);

down = I(tmp & (1<<number));

break;

case 6: case 7:

tmp = readl(S3C64XX_GPLDAT);

down = I(tmp & (1 << (number + 5)));

break;

default:

down =0;

}

if (down != (key_values[number] & 1)) {

key values[number] ='0" + down;

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

249 /265




Complete ARM Solutions
Design, Development and Manufacturing

ev_press =1,

wake_up_interruptible(&button_waitq);

}

return IRQ_RETVAL(IRQ_HANDLED);

}

static int s3c64xx_buttons_open(struct inode *inode, struct file *file)
{

inti;

interr =0;

for (i = 0; i < sizeof(button_irgs)/sizeof(button_irgs[0]); i++) {
if (button_irgs[i].irg < 0) {

continue;

}

err = request_irg(button_irgs[i].irg, buttons_interrupt, IRQ_TYPE_EDGE_BOTH,
button_irgs[i].name, (void *)&button_irgs[i]);

if (err)

break;

}

if (err) {

i--;

for(;i>=0;i-){

if (button_irgs[i].irg < 0) {

continue;

}

disable_irg(button_irgsl[i].irq);

free_irg(button_irgsli].irq, (void *)&button_irgsli]);

}

return -EBUSY;

ev_press =1;
return O;

}

static int s3c64xx_buttons_close(struct inode *inode, struct file *file)
{

inti;

for (i = 0; i < sizeof(button_irgs)/sizeof(button_irgs[0]); i++) {

if (button_irgs[i].irg < 0) {

continue;

}
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free_irq(button_irgs[i].irg, (void *)&button_irgs]i]);
}

return O;

¥

static int s3c64xx_buttons_read(struct file *filp, char __user *buff, size_t count, loff_t *offp)
{

unsigned long err;

if (lev_press) {

if (filp->f_flags & O_NONBLOCK)

return -EAGAIN;

else

wait_event_interruptible(button_waitq, ev_press);

}

ev_press = 0;

err = copy_to_user((void *)buff, (const void *)(&key_values), min(sizeof(key_values), count));
return err ? -EFAULT : min(sizeof(key_values), count);

¥

static unsigned int s3c64xx_buttons_poll( struct file *file, struct poll_table_struct *wait)
{

unsigned int mask = 0;

poll_wait(file, &button_waitq, wait);

if (ev_press)

mask |= POLLIN | POLLRDNORM;
return mask;

}

static struct file_operations dev_fops = {
.owner = THIS_MODULE,

.open = s3c64xx_buttons_open,

.release = s3c64xx_buttons_close,

.read = s3c64xx_buttons_read,

.poll = s3c64xx_buttons_poll,

}

static struct miscdevice misc = {

.minor = MISC_DYNAMIC_MINOR,
.name = DEVICE_NAME,

.fops = &dev_fops,

3

static int __init dev_init(void)

{
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int ret;

ret = misc_register(&misc);

printk (DEVICE_NAME"\tinitialized\n");
return ret;

}

static void __exit dev_exit(void)
{

misc_deregister(&misc);

}

module_init(dev_init);
module_exit(dev_exit);
MODULE_LICENSE("GPL");
MODULE_AUTHOR("FriendlyARM Inc.");
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11 Compile Qtopia-2.2.0

To make it easy for users we compile all the steps into one build script. Executing this
script will compile thewhole gtopia platform and its utilities. You can start them by

commanding “run”. The compiling scripts for x86 and arm are a little bit different.

11.1 Uncompress and Install Source Code

Please refer to Section 4

11.2 Compile and Run Qtopia-2.2.0 for x86

All our programs have been verified on Fedora9. We didn’t try them on other platforms.
We strongly recommend our users to use Fedora9 and download it from
ftp://download.fedora.redhat.com/pub/fedora/linux/releases/9/Fedora/i386/iso/Fedora-9-i386
-DVD.iso.

Enter the working directory and run the following command
#cd /opt/FriendlyARM/mini6410/linux/x86-qtopia
#./build-all (this process takes about 30 minutes)

Note: ./build-all will automatically compile the complete Qtopia and its embedded web

browser. You can execute “./build” first and then ““./build-kong” to compile them separately.
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To run your gtopia you can type the
command below:
#./run

You will see the following screen

root@tom:/opt/FriendlyARM/mini6410/x86-qtopia

Fle Edit Wiew Terminal Tabs Help
root@tom:/opt/Friendly ARM/mini6410/x86-gtopia # ]ruut@tum:fupt,-‘FriendIyARM!miniE-!llﬂ,-‘xBﬁ-qtupia

make[4]: Leaving directory " /opt/FriendlyARM/mini6410/x86-qtopia/kong/kong-embed/src’
make[3]: Leaving directory " /fopt/FriendlyARM/mini6410/x86-qtopia/kong/kong-embed/src’
make[3]: Entering directory " /opt/FriendlyARM/mini6410/x86-qtopia/kong/kong-embed®
make[3]: Nothing to be done for “all-am'.

make[3]: Leaving directory “/opt/FriendlyARM/mini6410/x86-qtopia/kong/kong-embed’
make[2]: Leaving directory ~/opt/FriendlyARM/mini6410/x86-gtopia/kong/kong-embed’
make[2]: Entering directory " /opt/FriendlyARM/mini6410/x86-qtopia/kong’

make[2]: Nothing to be done for “all-am'.

make[2]: Leaving directory " /opt/FriendlyARM/mini6410/x86-qtopia/kong’

make[1]: Leaving directory ~/opt/FriendlyARM/mini6410/x86-gtopia/kong’

[root@tom x86-qtopial# run

bash: run: command not found

[root@tom x86-gqtopial# ./run

Using display @

Warning: QSocket::writeBlock: Socket is not open

Warning: Need to run firstuse

Warning: language message - en US

Warning: and its not null

ia/il8n/en US/qt.qgm
ia/ilén/en US/gpe.qm
ia/il8n/en US/libgpe.qm
ia/ilén/en US/libqtopia.gm
ia/il8n/en_Us/language.qgm
ia/il8n/en US/timezone.qm

ia/il8n/en US/systemtime.gm

Warning: loading /opt/FriendlyARM/mini6418/x86-qtopia/qtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
Warning: loading /opt/FriendlyARM/mini6418/x86-qtopla/qtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
Warning: loading /opt/FriendlyARM/mini6418/x86-qtopia/qtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
Warning: loading /opt/FriendlyARM/mini6418/x86-qtopla/qtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
Warning: loading /opt/FriendlyARM/mini6418/x86-qtopia/qtopia-2.2.08-FriendlyARM/qtopia/image/opt/Qtop
Warning: loading /opt/FriendlyARM/mini6418/x86-qtopia/qtopia-2.2.08-FriendlyARM/qtopia/image/opt/Qtop

Warning: loading /opt/FriendlyARM/mini6418/x86-qtopia/qtopia-2.2.08-FriendlyARM/qtopia/image/opt/Qtop

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

254 /265



Complete ARM Solutions
Design, Development and Manufacturing

[]virtual framebuff - + x

Eile View Help
LS

Qt‘E"'STS"i’a

Tap anywhere on the screen to
continue.

Q

Follow the default options to continue and you will see the following screen
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[]virtual framebuff - + x
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11.3 Compile and Run Qtopia-2.2.0 for ARM

Please make sure your compiler is arm-linux-gcc-4.4.1 and platform is Fedora 9. Enter the
working directory and type the command below
#cd /opt/FriendlyARM/mini6410/linux/arm-gtopia
#./build-all (this process takes about 30 minutes)
#./mktarget (this makes a file system image and will generate “target-qtopia-konq.tgz”)
Note: “./build-all” will automatically compile a complete Qtopia system and the web
browser and generate Jpeg, GIF, PNG image files. You can execute “./build” first and then

“./build-konqg” to compile them separately.
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To remove your old Qtopia system you just need to delete all the files under “/opt™. Then
you can uncompress your target-gtopia-kong.tgz to the board’s root directory via a flash
drive. In our example we had it under /nome/plg. Please run the command below:

#tar xvzf /home/plg/target-gtopia-konq.tgz -C /

“C” means “Change” and ““/” after “C” means it will be uncompressed to the root
directory. Afteryouare done, reboot your board and you will see that all your GUI
components are in English now and there is a browser under the “FriendlyARM” tag. This
Is your own Qtopia.

Note: your new system may load parameters from “/etc/pointercal”, you can delete that file

too and will be directed to the calibration screen after reboot.

[@ Applications Frigndly &Rk "@ (GEmes " settings Hg Documents

e o
i3 3 D)
Calculatar Calendar Camera Clock
& @ % 7 -
Contacts Help husic Motes
& @ =
Pictures System Info Tasks Terminal B
= Today YWideos WIC Yoice Motes ﬁ
abed 4 SO 0z:17
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@ P.Eelicatil:un_s FriendlyARM @ Games (SN _| Documents
Q
¥

Weh Brovwser

N BB oz13
The above procedure is a simplied one. We hide all technical details in the build-all script

you can look into it for more details
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12 Compile QtE-4.7.0

12.1 Uncompress and Install Source Code

Please refer to section 4.1

12.2 Compile and Run QtE-4.7.0 for ARM

Note: please use our arm-linux-gcc-4.5.1 and Fedora9 to compile. We offered a build-all
script for users to easily compile QtE-4.7.0. Please enter the source code directory and type
the following command:

#cd /opt/FriendlyARM/mini6410/linux/arm-qte-4.7.0

#./build-all

The build process takes a while. And after it is done, please run the mktarget script and a
target-gte-4.7.0.tgz will be generated. Please follow the command below:
#tar xvzf target-gte-4.7.0.tgz —C /

A Trolltech directory will be generated under “/usr/local/”, which includes all needed
libraries and executables. Since our shipped Linux already includes QtE-4.7.0, to test your
build you can delete the one on your board by “rm” the whole “/usr/local/Trolltech”
directory.

Before running QtE-4..6.3, please stop the current running Qtopia-2.2.0. Go to “Settings” ->

Address: Room 1705,Block A1, Longyuan Plaza, 549# Longkouxi Road, Guangzhou, China, 510640
Website:  http://www.arm9.net Email: capbily@163.com
Tel: +86-20-85201025 Fax: +86-20-85261505

259 /265



Complete ARM Solutions
Design, Development and Manufacturing

“Shutdown” and you will see the following screen. Click on “Terminate Server” to shut

down Qtopia-2.2.0.

Terminate

Shutdon | Restart Server |

Reboot | Terminate Server |

These termination options are provided primarily for use while developing and
testing the Gtopia system. In a normal environment, these concepts are
LNNecessary.

Cancel

2o o B .ARNo154
Or you can shut it down: either by commenting out the gtopia option in the init script
“/etc/init.d/rcS” and rebooting the system or commanding “kill all” to terminate related
process (there are many options: you can even delete the whole “/opt”, shut down
gtopia-2.2.0 and run “qt4”

Path Stroking
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13 Compile Qtopiad(Qt-Extended-4.4.3)

13.1 Uncompress and Install Source Code

Please refer to section 4.1

13.2 Compile and Run Qt-Extened-4.4.3 for x86

Note: please use our arm-linux-gcc-4.5.1 and Fedora9 to compile. We offered a build-all
script for users to easily compile Qt-Extened-4.4.3. Please enter the source code directory
and type the following command:
#cd /opt/FriendlyARM/mini6410/linux/x86-qt-extended-4.4.3
#./build-all

The build process takes a while. To run your compiled system please type the command
below:
#./run

Now you will see the following screen:
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13.3 Compile and Run Qt-Extened-4.4.3 for ARM

Note: please use our arm-linux-gcc-4.5.1 and Fedora9 to compile. We offered a build-all
script for users to easily compile Qt-Extened-4.4.3. Please enter the source code directory
and type the following command:

#cd /opt/FriendlyARM/mini6410/linux/arm-qt-extended-4.4.3
#./build-all

The build process takes a while. To run your compiled system please type the command
below:
#./run

And after it is done, please run the mktarget script and a target-gqtopiad.tgz will be
generated. Please follow the command below:
#tar xvzf target-gtopiad.tgz -C /

A Qtopiad.4.3 directory will be generated under “/opt”, which includes all needed libraries
and executables. Since our shipped Linux already includes QtE-4.7.0, to test your build you
can delete the one on your board by “rm” the whole “/opt/Qtopia4.4.3” directory.

Before running Qtopia4, please stop the current running Qtopia-2.2.0. Go to “Settings” ->
“Shutdown” and you will see the following screen. Click on “Terminate Server” to shut

down Qtopia-2.2.0.
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These termination options are provided primarily for use while developing and
testing the Gtopia system. In a normal environment, these concepts are
LNNecessary.

Cancel
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Or you can shut it down: either by commenting out the gtopia option in the init script
“/etc/init.d/rcS” and rebooting the system or commanding “kill all” to terminate related
process (there are many options: you can even delete the whole “/opt”, shut down

gtopia-2.2.0 and run “qtopiad4 &”

Ot Extended
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Options Menu
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