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1 Introduction
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Tiny4412 CPU Board
The Tiny4412 development board is a Cortex-A9 embedded processing board that

uses the Samsung Exynos4412 Quad-Core System On Chip (SOC).

Samsung EXYNOS

4212

Samsung

ViimmMmaoe
h,\sl Vo

PROCESSOR
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The Exynos4412 integrates the Mali-400 MP GPU graphic engine with hardware
support for 3D and can drive video playing on screens up to 1080P. These features make
it easily and widely used in MID development, Android notepads, auto electronic

devices, industrial applications, GPS systems and multimedia systems.

1.1 Tiny4412 CPU Board
The Tiny4412 has four 2.0 mm spacing double row pitch headers (P1, P2, P3 and P4)

among which P1 and P2 connect the Tiny4412 CPU board to a carrier board and extend
most of the CPU’s pins. Its standard version integrates 1G DDR3 RAM and 8G eMMC

flash memory.

1.1.1 Tiny4412 CPU Board Hardware Feature
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CPU

Samsung Quad-Core Exynos 4412, based on Cortex-A9, 1.5GHz

Integrated ARM Mali-400 Dual-Core GPU

Elegent 2D/3D graphic accelaration

Up to 1080p@30fps hard decoded video playing, support MPEG4, H.263, H.264 etc

Up to 1080p@30fps hard decoded (Mpeg-2/VC1) video input

DDR3 RAM

1G
32bit data bus, single channels

400 M Hz

FLASH

eMMC Flash: 8G, optional 4GB/16GB/32GB

Connector

2x 70 pin 2.0 mm pitch header

2x 34 pin 2.0 mm pitch header

On Board Hardware
Resource

4x LED (Green)

2x Power LED (Green)

Power

3.7V to 6V (support sleep mode)

PCB Dimension

Eight layered board

Dimension: 74 x 55 x 10(mm)

1.1.2 Pin Spec
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Expertise on Embedded Linux, Android, WindowsCE
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1.1.3 Interface and Port

1.1.3.1 LED
LED is a commonly used status indication device. The Tiny4412 has four
programmable LEDs which are directly connected to GPIO and are on at a low level

voltage.

LED1 LED2 LED3 LED4

GPIO Pins GPJ 0 GPJ 1 GPJ 2 GPJ 3

1.1.3.2 JTag
Currently most of high end ARM chips support booting from SD card the JTAG is
not significant to users any more. However there are still users who really like JTAG

therefore we extend the JTAG’s test points for users.
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1.2 Tiny4412 Base Board (Extension Board)

The Tiny4412 has two types of base board: standard version and enhanced version.

The Tiny4412SDK 1306 is the enhanced version and the 1308 is the standard version.

Below is a 1308 board.

FriendlyARM

armi.nat

Tiny441250K 1308
CRELCEED
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1.2.1 Tiny4412SDK Enhanced Version

el
“,f‘

! (st
(LT i)

LTI CTETTATRTS

U :
M gD

- FriendlyARM

arm9.net
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The Tiny4412 base board is a double-layer circuit board that demonstrates

user-friendly reference designs with all the common interfaces.

1.2.1.1 Tiny4412 Base Board Enhanced Version

LCD ® | CD1 interface (on the reverse): 45Pin, 0.5mm spacing, compatible with
Mini2440/Tiny4412/Mini210S LCD, supports one wire precise touching
® | CD3 interface (on the reverse): 40Pin, 0.5mm spacing, compatible with
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Mini2440/Mini6410/Mini210S LCD, supports one wire precise touching

® L CD4 interface (on the obverse, reserved): 44Pin, compatible with
Mini2440/Mini6410 LCD/Mini210S, supports one wire precise touching

® HDMI high definition interface (Type A)

® | CDs supported from 3.5”to 12.1”, HD

NS ®  10/100M Ethernet interface(RJ45) using DM9621

Standard Configuration ® 2x DB9RS232 serial port

® 1x microUSB Slave-2.0

® 1x 3.5mm stereotype audio output

® 1x integrated microphone

® 1x one speaker port which can drive an 8Q2 1W speaker
® 1x USBHost2.0

® 1x standard SD card socket

® 1x 5V powerinput (DC-23B)

On Board Hardware | @ 1x |2C-EEPROM (256byte) for 12C bus test

Resource

® 4x Interrupt Style Push Button on module

® 1x PWM buzzer

® 1x backup battery for on board real time clock

® 1Xx gravity sensor chip
External Resource ® 4x TTL

® 1x GPIO (including SDIO)

® 1x CMOS camera interface
PCB Dimension ® Two Layered Board

® Dimension: 180 x 140(mm)
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Software ® Linux Kernel 3.5

® Android 4.2.1

1.2.1.2 Tiny4412 Base Board Enhanced Version Overview

CMOS CONf1 : CON2: CON3: CON4:
GPIO & SDIO Camera UARTO UART1 UART2 UART3
SD Card Slot G-Sensor (3.3V) (3.3V) (3.|3V) (3.'i3V) (S.TV)

RTC Battery

Buzzer
CPLD

CONS5: CPLD-
JTAG

EEPROM
ADC
LCD4 (44pin)

LCD3
(On the backside)
LcD1 Tiny4412 Core Board
(On the backside) X
« FriendlyARM

arm9.net

Tiny4412SDK 1306

g

User Buttons

1630 (GO, X

Reset

MIC1

S1:Power Switch ——E ! i it L= i $2:Boot Mode Switch

USB Host  HDMI Ethernet

Power Input ‘ 2 i
N (DC-5V) COoMm3 microUSB  Audio Out MIC2

1.2.2 Tiny4412SDK Standard Version
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FriendlyARM

arm9.net

Tiny4412SDK 1308
2A11013890A 353

1.2.2.1 Tiny4412 Base Board Standard Version

LCD ® LCD1 interface (on the reverse): 45Pin, 0.5mm spacing, compatible with
Mini2440/Mini6410/Mini210S LCD, supports one wire precise touching
® |LCD4 interface (on the obverse, reserved): 44Pin, compatible with
Mini2440/Mini6410 LCD/Mini210S, supports one wire precise touching
® HDMI high definition interface (Type A)
® | CDs supported from 3.5”to 12.1”, HD
NEEHBIS ® 10/100M Ethernet interface(RJ45) using DM9621
Standard Configuration ® 1x DB9RS232 serial port
® 1x 3.5mm stereotype audio output
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® 1x integrated microphone

® 1x one speaker port which can drive an 8Q2 1W speaker
® 1x USBHost2.0

® 1x standard SD card socket

® 1x 5V powerinput (DC-23B)

On Board Hardware | @ 4x Interrupt Style Push Button on module

Resource
® 1x PWM buzzer
® 1x backup battery for on board real time clock
® 1x gravity sensor chip
External Resource ® 4x TTL
® 1x GPIO (including SDIO)
® 1x CMOS camera interface
PCB Dimension ® Two Layered Board
® Dimension: 180 x 140(mm)
Software ® Linux Kernel 3.5

® Android 4.2.2

1.2.2.2 Tiny4412 Base Board Standard Version Overview
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CMOS CON1: CON2: CON3: CON4:
GPIO & SDIO Camera UARTO UART1 UART2  UART3
(1.8V) G-Sensor SD Card Slot (1.8V) (1.8V) (1.8V) (1.8V) (1.8V)

"’..’: ...... == =t - 7 . “

Buzzer
- i—— RTC Battery
- P CONS5: CPLD-
% ! JTAG
LCD4 (44pin)
ADC
LCD1
(On the backside)
User Buttons e de FriendlyARM
H 3 arm9.net
Tiny4412SDK 1308
2A11013890A 35:3
WM8960 P
6 T Reset
= MIC1

CON13 : Power

S1:Power Switch

b
i

e % S2:Boot Mode Switch
T ] } - g! —)T g TTL

Power Input MIC2 Audio Out HDMI USB Host4  USBHost3  USB Host2 Ethernet

(DC-5V) ComMo

1.3 Tiny4412SDK Interface and Port

This section introduces the main ports and interfaces of the Tiny4412. You can find

detailed schematics from the 4412 DVDs

1.3.1 Power

The SDK base board requires 5V DC and has two power input ports. CN1 is the
barrel jack for the 5V PSU included with SDK kits. The 4 pin white CON5 takes a
connector with a “click in place” for secure power in enclosures or commercial

applications.
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NO. Pin Spec
1 VDD5V
2 GND
3 GND
4 VDDIN

Note: this layout is convenient for users to
connect S1 when it is extended

Power Socket:

Type: DC023B

s

PC.BLAYOUT TOPVIEW

A-2-(12x1.0)

6.0

15

1.3.2 Serial Port

The Exynos4412 has four serial ports: UARTO. 1. 2 and 3. The UART1 is a four wire
serial port and UARTO, 2 and 3 are two wire serial ports.

For the Tiny4412 the UARTO and 3 are converted to RS232 (COMO and COM3).
You need to use the shipped cross serial cable to connect the board to a PC.

Details of CON1, CON2, CON3, CON4 are as follows:

CON1 : CONZ2 : CON3 : CON4 :
UART1 UART2 UART3
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CONO ~ CON4 Pin Spec(TTL) COMO Pin Spec(RS232)
1 RTSN 1 NC
2 CTSn 2 RSRXD
3 TXD 3 RSTXD
4 RXD 4 NC
5 5V 5 GND
6 GND 6 NC
7 NC
8 NC
9 NC

Note: NC means no connection

COMS3 Pin Spec(RS232)

NC

RSRXD

RSTXD

NC

GND

NC

RSCTSn

RSRTSn

O Oo|INfO|O|BDW|IN|F

NC

1.3.3 USB

This board has two types of USB interfaces: one USB Host (2.0) and one USB Slave
(2.0). The USB Host functions the same as on PC's. You can access USB camera, USB
keyboard, USB mouse, USB flash drives and other common USB peripherals. You can
also use USB Hub extensions. Each OS has native USB Hub drivers. The USB Slave

(microUSB 2.0) is generally used to debug in Android ADB.
microUSB Spec:

miniUSB Pin Spec

5 GND

4 OTGID

3 D+
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2 D-
1 Vbus
USB Host Pin Spec
R =: USB Host Pin Spec
1 oV
2 D-
3 D+
4 GND

1.3.4 Network Interface

The Tiny4412 base board has a DM9621 LAN chip for adaptive 10/100M Ethernet.
The RJ45 connector includes the magnetics. You can use ordinary Cat5 with RJ45 to

connect to your router or switch.

1.3.5 Audio

The Exynos4412 supports 12S/PCM/AC97 audio interfaces. The Tiny4412 uses the
12S0 interface with the WM8960 CODEC.

The audio output is on the 3.5mm green jack. The board also has a microphone input.

When recording we suggest users to move the microphone close to the audio source

\"‘\“...cn)“-- @

(T

SPRY MiC2

2l
<

CON?7 : Speaker  Audio Out MIC2
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1.3.6 User Button
The Tiny4412 has four user buttons connected directly to the CPU’s interrupt pins.

They trigger low when closed.

K4

K3

K2:

K1

Button K1 K2 K3 K4

Interrupt EINT26 EINT27 EINT28 EINT29

GPIO GPH3 2 GPH3 3 GPH3 4 GPH3 5

Notes:

1.3.7 LCD Interface

For convenience in mounting various displays the Tiny4412 has three LCD
connectors and one of them is 45pin(LCDL1) for connecting a capacitive LCD.

The LCD control signals are the same on all connectors with horizontal and vertical
scan, clock, enable, disable etc., and 8:8:8 models of RGB data. It has a PWM output

and a reset signal (nRESET). LCD_PWR is the backlight switch signal.

Since we apply the one wire precise touch technology neither LCD interface has the
four wire resistor touch pins that the CPU uses by default (LCD1-41, 42, 43 and 44).

This way gives us flexibility to connect capacitive screens.
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LCD1 Pin Spec LCD1 Pin Spec
1 VDD_5V 2 VDD_5V
3 VDO 4 VD1
5 VD2 6 VD3
7 VD4 8 VD5
9 VD6 10 VD7
11 GND 12 VD8
13 VD9 14 VD10
15 VD11 16 VD12
17 VD13 18 VD14
19 VD15 20 GND
21 VD16 22 VD17
23 VD18 24 VD19
25 VD20 26 VD21
27 VD22 28 VD23
29 GND 30 PWM1/GPDO_1
31 XEINT10/GPH1_2 32 nRSTOUT
33 VDEN 34 VSYNC
35 HSYNC 36 VCLK
37 12CSCL2 38 XEINT14/GPH1_6
39 I2CSDA2 40 XEINT15/GPH1_7
41 GND
Note: the Exynos4412 has three 12Cs and here we use 12C2.
Please refer to the schematics in the shipped CD for the exact connection details between each pin
and CPU. The information provided here is for reference

1.3.8 ADC

The Tiny4412 has 4 ADC channels for different purposes. AINO is connected to a

variable resistor W1 for testing and the remaining AINs are not extended.

ADC

1.3.9 PWM Buzzer

The on-board buzzer is controlled by PWMO, the diagram is shown below. PWMO
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corresponds to GPDO_0 which can be configured as PWM output via software or used

as a GPIO.

1.3.10 12C-EEPROM

The Tiny4412 has a direct connection to an AT24C08 — an 12C EEPROM which has a
capacity of 256 bytes and is mainly for testing 12C bus.

Note: the Exynos4412 has eight 12Cs and here the Tiny4412 uses 12C0

EEPROM

ANIE RNSE RNST Anse

1.3.11 SD Card Socket

The Tiny4412 has two SDIO interfaces. The SDIOO is used for ordinary SD cards.

The interface can support SDHC, that is, high-speed large-capacity cards up to 32G

bytes.
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1.3.12 GPIO/SDIO Interface

The GPIO is a 2.0mm spacing 30 pin header.

GPIO / SDIO

The first 20 pin is an SDIO which is usually used for SD-WiFi.

CON9 Pin Spec CON9 Pin Spec
1 VDD_3.3V 2 GND
3 TXD2 4 RXD2
5 I2CSCL 6 I2CSDA
7 SPIMOSIO 8 SPIMISOO0
9 SPICLKO 10 SPICSn1
1 EINT13 12 EINT12
13 SD3_CLK 14 SD3_CMD
15 SD3_nCD 16 EINT11
17 SD3_DATO0 18 SD3_DAT1
19 SD3_DAT?2 20 SD3_DAT3
21 SPIMISO1 22 EINT26
23 SPIMOSI1 24 EINT27
25 SPICLK1 26 EINT28
27 SPICSn1 28 EINT29
29 VDD5V 30 GND

Please refer to the schematics in the shipped CD for the exact connection details between each pin and CPU. The
information provided here is for reference

1.3.13 CMOS Camera
The Tiny4412 has one CMOS camera interface which is a 2.0mm spacing 20 pin

header. Users can use our CAM130 cameras by connecting it to this header. Actually the
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CAM130 doesn’t have any circuits and it is a conversion board which applies the
ZT130G2 module.
Note: the CAMER interface is a multiplexed port which can be used as a GPIO by

setting corresponding registers. The table below shows its GPIO pins.

CMOS
Camera

CAMERA
CAMERA Pin Spec CAMERA Pin Spec
1 I2CSDAO 2 I2CSCLO
3 XciFIELD 4 CAM_RESET/GPJ3_1
5 CAM_CLK 6 CAM_HREF
7 CAM_VSYNC 8 CAM_PCLK
9 CAM_DATA7 10 CAM_DATAG6
11 CAM_DATA5 12 CAM_DATA4
13 CAM_DATA3 14 CAM_DATA2
15 CAM_DATA1l 16 CAM_DATAO
17 VDD 3.3V 18 VDD_2.45-2.8V
19 VDD 1.8V 20 GND
Please refer to the schematics in the shipped CD for the exact connection details between each pin and CPU. The
information provided here is for reference

1.3.14 CPLD-JTAG

This interface is used to flash the CPLD (EPM240T100) with firmware.

- = —

~ CONS: CPLD-
JTAG

(M W W W NN
...........................

 ___ cPLD
I (EPM240T100)
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1.4 Tiny4412 Software Feature

1.4.1 Android4.2.2 Feature

Cross-compiler

arm-linux-gcc-4.5.1-v6-vfp

Same as Mini6410/Mini210S, by default it
compiles with armv7 command set. It supports

hard floating point arithmetic

Bootloader

Two bootloaders: superboot (non-open

source) and uboot (open source).

It supports SD card system burning and can

install (YAFFS2) systems within 1.8 seconds.

It supports Android’s fastboot USB flash

system

It supports SD card formatting.

Android kernel

Kernel version: Linux-3.5

Complete BSP

It supports EXT3/YAFFS2/CRAMFS/FAT32.

Open source

Watchdog

RTC driver

LED driver

User button driver

SPI driver

12C-EEPROM driver

PWM buzzer driver

ADC driver (channel: AINO)

Touch screen coontroller driver which comes

with CPU by default

Capacitive LCD driver

LCD back light driver: it allows users to
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adjust the board’s backlight up to 127

levels

LCD driver(common 7” LCD and HD 7”

LCD)

USB Host driver: it supports flash drives, blue

tooth and so on.

USB Device driver: it supports USB

ADB/Fastboot

SD card driver

Serial port driver

On board SD WiFi driver(Marvell8686)

USB WiFi driver: it comes with the kernel but

can only drive limited types

USB WiFi driver: it supports more types

Audio driver(WM8960: it supports audio
recording and playing, ALSA API and type D

amplifier)

Ethernet driver(DM9621)

FIMC driver

JPEG driver

MFC multi-media driver

HDMI driver

3D accelerator

2D accelerator

USB to serial driver

Android Version: Android 4.2.2

System

Application 2D/3D Acceleration Good for 2D/3D games
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WiFi

HDMI

Up to 1080p

Back Light Adjusting up to 127 Levels

1.4.2 Linux Feature

Cross-compiler

arm-linux-gcc-4.5.1-v6-vfp

Same as Mini6410/Mini210S, by default it
compiles with armv7 command set. It supports

hard floating point arithmetic

Bootloader

Two bootloaders: superboot (hon-open

source) and uboot (open source).

It supports SD card system burning and can

install (YAFFS2) systems within 1.8 seconds.

It supports Android’s fastboot USB flash

system

It supports SD card formatting.

Linux kernel

Kernel version: Linux-3.5

Complete BSP

It supports EXT3/YAFFS2/CRAMFS/FAT32.

Open source

Watchdog

RTC driver

LED driver

User button driver

SPI driver

12C-EEPROM driver

PWM buzzer driver

ADC driver (channel: AINO)

Touch screen coontroller driver which is

supported by CPU
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Capacitive LCD driver

LCD back light driver: it allows users to
adjust the board’s backlight up to 127

levels

LCD driver(common 7” LCD and HD 7”

LCD)

USB Host driver: it supports flash drives, blue

tooth and so on.

USB Device driver: it supports USB ADB

SD card driver

Serial port driver

On board SD WiFi driver(Marvell8686)

USB WiFi driver: it comes with the kernel but

can only drive limited types

USB WiFi driver: it supports more types

Audio driver(WM8960: it supports audio
recording and playing, ALSA API and type D

amplifier)

Ethernet driver(DM9621)

FIMC driver

JPEG driver

MFC multi-media driver

3D accelerator

2D accelerator

USB to serial driver

3G driver Open Source

GUISystem | gtopia—2.2.0 Open Source for x86 and ARM
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QtEmbedded — 4.7.0

Open Source for ARM

Qt-Extended-4.4.3

Open Source

Application

ADC utility

LED utility

Buttons utility

12C-EEPROM

LCD Test

Ping

Audio Recorder

Web Browser

Watchdog

Network Configuration

Language Settings

Back Light Adjusting up to 127 Levels

MMC/SD Card Mount/Umount

Qt4 Switcher

Qtopiad Switcher

SMPlayer
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2 Getting Started

By default, all our systems have been preinstalled with Android 4.2.1 (located in the
shipped CDs’ directory /images/Android are zImage, ramdisk-u.img, system.img and so

on) therefore you can easily boot the board and play.

2.1 System Setup and Configurations

2.1.1 Boot Option
The Tiny4412 supports booting from either SD card or eMMC. Users can switch

between by toggling the S2 switch:

Screenshot Operation Comment

Toggle S2 to | Default and
“NAND”  and | Standard
the board will | booting.
boot from the
eMMC

@ E¥RFHhFF><
FMeMMCE 3

Toggle S2 to | This is for
“SDBOOT” and | system
the board will | booting  or
boot from SD | burning
card

[ FE&RIFFR
FMSDFE3D

Usually, S2 is switched to “Nand” unless users need to boot from the SD card or

reflash the system.
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2.1.2 Interface and Port

The Tiny4412SDK has the following interfaces, ports and sockets:

CMOS CON1: CON2: CON3: CON4:
SD Card Slot G-Sensor Camera UARTO UART1 UART2  UART3

GPIO/ SDIO

e

=
BAlnAR e A /
nnmu&ﬁ - RTC Battery
_ : Bl CONS: CPLD-
) = X . il JTAG
EEPROM
LCD4 (44pin) I
LCD3 :
(On the backside) . = St A S B P
LCD1
(On the backside) .
« FriendlyARM
User Buttons e u arm9.net
Tiny4412SDK 1306
CON?7 : Speaker ———&
WMB8960 Reset
MIC1

CON13 : Power ———

S1:Power Switch = S2:Boot Mode Switch

Power Input microUSB  Audio Out MIC2 ~ USB Host  HDMI Ethernet

(DC-5V)

Please follow the steps below to hook up the board:
» Connect the Tiny4412 board’s serial portO (Debug Serial Port) to a PC’s serial port
with the shipped crossover serial cable (blue one) in the package
» Connect the Tiny4412 board’s Ethernet interface to a PC with the shipped crossover
cable (this step can be skipped if you don’t need to connect to the internet)
» Connect the shipped 5V power supply adapter to the 5V power supply interface on

the board (do it with care to prevent damaging the interface)
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» Connect a headphone or speaker to the audio input(green) on the board
> Connect an LCD touch screen (if the user has one) to the LCD interface on the

board following the data bus’ arrow

2.1.3 Setting up HyperTerminal

Note: some users attempt to expand the board’s serial ports by using a USB to
serial port cable. Sometimes this operation would cause error codes. This might be
an indication that the cable doesn’t work. Most of our agents have these
conversion cables for sale. Users can contact them. In addition we strongly
recommend users to use our shipped crossover serial cable. Other serial cables
might not work properly.

To connect the Tiny4412 board to a host PC via a serial cable, you should use a
simulation terminal. There are many tools available. A most widely used one is the
MS-Windows’ super terminal. In Windows9x, you need to install it by checking that
option during installation. Windows2000 and later

A common Linux desktop version has a similar terminal too and it is minicom. It is a
command line utility which may not be easy for beginners. Interested users can search
the internet for more resources.

We take WindowsXP’s super terminal for instance. You can find it by going to
“Start->Programs->Accessories->Communications”. After it starts the following dialog

will pop up, please click on the “No” button
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Default Telnet Program? 7] x|

"w'e necommend that vou make HyperT erminal pour default telnet
! program. Do you want to do thizy

[ Dron't ask me this question again

| ez I Mo

Click on the “Cancel” button on the following dialog

Location Information ed |

Before vou can make any phone or modem connections,
WWindows needs the following information about your current
[ozation,

YWwhat countrydregion are vou in now?

What area code [or city code] are you in now?

|

|f your need to specify a camer code, what iz it?

|

[f you dial a number to acceszs an outside line, what iz it?

|

The phone zpztern at thiz location uzes:

f+ Tone dialing = Pulze dialing

| O, I Canizel
. 113 2 13 2
Click on the “Yes” button and the “OK” button to the next step
x
Windows needs telephone information about the location Fram which wou will be dialing. IF vou cancel without providing this information, this program
! may nok function correctly when dialing. In addition, some applications respond to your canceling this dialog box by immediately re-posting it.

Are you sure vou want to cancel?

I ¥es I | Mo I

HyperTerminal x|

Ll
\!:) Befare HyperTerminal can dial ar make connections, you musk pravide infarmation abauk your lacakion,

]
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A popup window will require you to name this connection. In this example we typed

“ttyS0”. Windows does not accept names like “COM1” that have already been used by

the system.

Connection Description ﬂil

= :
3@" Mew Connection

Enter a name and choose an icon for the connection:

M ame:
[ttys0

lcon:

After naming this connection another window will require you to select a serial port

that will be used to connect the Tiny4412 board. Here we selected COML1.:
2lx]

E niter detailz for the phone number that youw want to dial:

CountrpAregion: I ;I

Area code: I

Phone niumber: I

Connect using: [ERTAM ~ |
Ok, I Cancel I

Lastly, also the most important step is to set up the port properties. Note: you
must select “No” in the data flow control field otherwise you will only be able to see

outputs. In addition the bits per second should be set to 115200.
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ETES
Port Settings |
Bitz per zecond: |1152|:IEI ;I
Data bits: [2 =1
Parity: INDne ;I
Stop bits: |1 ;I
Flowy cottral:

Restore Defaultz |

OF. I Cancel I Apply |

After setting up all properties, turn on the board’s power supply, if the connection

gets set properly, you will see a bootloader startup interface. If everything runs fine

please save this connection for later use.

2.2 Burning Superboot to SD Card

In order to boot from an SD card, you need to burn BIOS to it. FriendlyARM offers a
flashing utility: SD-Flasher.exe which can burn our Bootloader (Tiny4412-Boot.bin) to

an SD card.

2.2.1 Burning Tiny4412-Boot.bin to SD Card

We tested the following steps on Windows7
Note: users complained that some notebook’s integrated SD card reader cannot work

properly with card burning or reading. So far we haven’t encountered this issue and we
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suggest that you should try a common card reader in this case.

Our SD-Flasher.exe formats a 130M space for the bootloader therefore an SD card
whose memory is less than 256M cannot work and we recommend using one whose
memory is at least 4G
Stepl: launch the SD-Flasher.exe in your shipped CD (under “\tools\). Note: this

program should be run as “administrator”

S d6 PM Application 12213 KB
06:27 PM  File folder
06:27 PM  File folder
N A7 PRA File falder

When the utility is launched a message box will pop up “Select your Machine...”,

please select “Mini4412/Tiny4412”:

= Select your Machine ... I. 2 ﬁ,l

Machine Type
() Minif410/TinyB410
() Minif10/Tiny210
() MiniZ451/Tiny2451
[ @ Minid412/Tinydd12 |

Below is the dialog you will see after it is started. Note: the “ReLayout” is enabled

and we will format the SD card with this function.
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:
&3

= FriendlyARM SD Memory Card Fusing Tool

Tmage File to Fuse

D:superbootiisuperboot-20110511. bin C]

SD Driwve(s)

MName Physical Disk#  Size Label Available Result

Reports

Fuse

Designed by FriendlyARM

ReFormat! ReLayout! l l Buit

All rights reserved. | www.arm8_net

Ver: 1117

Step2: click on s to select your bootloader file

—= FriendlyARM S0 Memory Card Fusing Tool E@

Image File to Fuse. . .

C: \Tinydmz—zm30?05\1.“ages{Tinﬁmz—Boot. bin] C]

S0 Driwe (=)

Mame Physical Disk#  Size Label Available Result
I: Disk 3 753840 FRIENDLYARM Yas

Scan

Reports

Scanning. . .
Found 1 Diski=)

Fuze

Designed by FriendlyARM

EeLagout | Elhai t
Ver: 1327

EeFormat ! ‘

All rights reserved. | www.arm8.net

Step3: insert a FAT32 SD card into your host’s SD card socket (you can also use a USB

card reader to connect to a PC), backup your data in the card and click on “Scan”, all
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recognized SD cards will be listed.
Step4: click on “ReLayout”, the following dialog will pop up prompting you that the

data in your card will be lost. Just click on “Yes”
- Relayout Disk =5

All data in the Disk will be lost, are you sure?

!'\

[ ]

After formatting is done you will be directed back to the main menu. Click on “Scan”,

you will see that a “FriendlyARM” section available.

S0 Driwe (=]

Mame Physical Disk# Size Label Available Result
I: Disk 3 7384M FRIENDLYARM Yes

Step5: click on “Fuse”, Superboot will be safely burned into the SD card. You can burn

this card in WindowsXP without worrying about its FAT32 data being lost or damaged.

—= FriendlyARM SO Memory Card Fusing Tool E@
Image File to Fuse. ..
C:4Ting4412—-20130T06 imazes Tiny1412—FBoot. bin E]
SO Driwe (=)
MName Physical Disk# Size Label Available Result
I: Drisk 2 7584M FRIEMNDILYARM Yes Succeeded
Scan
Reports
Fusing. .. -
1n—boot Imagze
1 Total, 1 Succeeded, |0 Failed, 0O Skipped . s
Designed by FriendiyARM .
All rightts reserved. | wwoasarmS . net BeFexnaty ‘ Belavion ‘ ‘ SETE ‘ Yar: 1327
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The Tiny4412-Boot.bin in your SD card is invisible. To verify it you can insert your
SD card into your board’s SD card socket and connect your board to a PC via a serial
cable. Switch S2 to the “SDBOOT” mode, reboot your board and if messages pop up
from the hyperterminal it is indicating that your SD card is functioning.

If there are no output messages from your serial port it may indicate your burning
was not successful. The following cases could result in this failure:

1. You might use a notebook and the notebook’s the card reader might not work. We
suggest using an external usb card reader.

2. You might use a bad SD card. We suggest using one whose memory is at least 4G
or SDHC

3. You might use an SD card. Please use a standard SD card which can be directly

connected to your card reader

4. The SD card booting function is integrated in Samsung’s chip and the ROM is

preinstalled. It might not recognize some cards. In this case we suggest you try some
different cards

5. Poor contact might be another reason. In this case you could try a few more times:

by unplugging and plugging the core board and the base board (if your board is a tiny

board) and unplugging and plugging the SD card

2.2.2 Restore SD Card

Note: we tested the following steps on Windows7
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Using SD-Flasher.exe will reserve 130M memory for Tiny4412-Boot.bin. When you
no longer need your SD card for system burning you might want to restore your card to
what it was. You can do it this way: launch SD-Flasher.exe as an administrator; click on

“scan” and “ReFormat” you will see the following dialog

P

'_{:}:riendlyARM S0 Memory Card Fusing Tool E'@
Image File to Fuse. ..
0 ATiny4412-20130708  images  Ting4412-Boot. bin D
5D Driwe (=)
Mame Physical Disk#  Size Label Available Result
L Disk 3 7584M FRIENDLYARM Yes Succeeded
Sean

Reports
Fusing. .. -
u-boot Image
1 Total, 1 Succeeded, 0 Failed, O Skipped = Fuse

Designed by FriendlyARM .

ey Ty Ty I I

All rights reserved. | www.arm8.net ReFormat | fieLayout | f Ver: 1327

- Relayout Disk @

All data in the Disk will be lost, are you sure?

b

¥es  |[ Mo

Click on “Yes”. A moment later click on “Scan” again, you will find your card
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becomes “no” available and your card is restored successfully.

—= Friendly&RM SD Memory Card Fusing Tool E'@

Image File to Fuse. ..

S0 Driwe(s)

Mame Physical Disk#  Size Label Available Result
L Disk 3 7384M SDCARD Mo
Scan

Reports
Scanming. ..
Found 1 Diskl(s)
- Fuse

Designed by FriendlyARM .

All rights reserved. | www.armg.net ReFormat! fieLayout ! fal Ver: 1327

2.2.3 Notes to Users

Common SD cards are used as storage cards therefore on Vista/Windows7
SD-Flasher automatically formats an SD card to two sections: one is FAT32 (named
“FriendlyARM”) and the other (by default 130M) reserved for the bootloader.

In fact, Vista/Windows7’s system security policies don’t permit unauthorized users to
start auto burning an SD card thus common users need to format the SD card first and
then burn data into it.

To burn Tiny4412-Boot.bin please run the SD-Flasher on Windows7. Running
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SD-Flasher on XP may not work.

2.2.4 Copy Images to SD Card

When installing systems with an SD card you need to copy the whole “images”

directory to the root directory of the SD card.

v|oe » #EHL | FRIENDLYARM () »

S F H=- HEiEE

-~ -
[ g.ﬁ:—:

==

ropbox images

£

=

2.3 Install Systems with FASTBOOT

With fastboot you can install systems easily.

2.3.1 Pre-requisits
Before you start with fastboot you need to do the following things
1) Copy the “android_tools.tgz” from the “tools™ directory of your 4412DVD to the

root directory of Ubuntu. If you download your ISO from the internet you can try the

commands below:
# mkdir —p /mnt/iso

# mount —o loop Tiny4412-20130707.iso /mnt/iso

#ced/

# tar xvzf /mnt/iso/tools/android_tools.tgz
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2) Connect your board to a PC via a serial cable and open a minicom terminal.

3) Make a bootable SD card with SD-Flasher (refer to section 2.2)

4) Get your system files ready. For Android you need ramdisk-u.bin and system.img
which correspond to the root file system and the system section. You can get these

two files from the “images/Android” directory of the 4412 DVD.

2.3.2 Install Systems with FASTBOOT

The following steps are tested with Ubuntul2.04.2. Theoratically with other Linux
versions as long as FASTBOOT is properly installed the following steps should work
too.

Stepl: connect your board to a PC via a serial cable and open up a hyperterminal or
minicom.

Step2: switch S2 to eMMC and power on

3%

(Ridris)

~
a

o
-
o~

o EREFF <
HMMeMMC B 3h

Step3: right after hyperterminal or minicom has output messages please press “enter”

within 3 seconds you will enter the command line interface
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Checking Boot Mode ...
REVISION: 1.1

MMC Device @: 7584 MB
MAME: S5P_MSHC4

MMC Device 1: 3728 MB
MMC Device 2: N/A

*** Warning - using default environment

Net: No ethernet found.
Checking K1 for system update....Skipped.
Hit any key to stop autoboot: @
TINY4412 #

LY A f

Step4: type “fastboot” in the command line and enter. Bootloader will enter the USB
download mode and wait for download’s beginning

Step5: connect your board to a PC via a microUSB cable. On your PC please go to the
directory which contains the ramdisk-u.img and system.img files and run “burn-img.sh”

and the image files will be burned to the board

2.3.3 Update Individual Files

The following steps should be done in the USB download mode

2.3.3.1 Update Kernel

Go to the directory which has the zImage file and run the following command

# fastboot flash kernel zImage

2.3.3.2 Update Root File System

Go to the directory which has the ramdisk-u.img file and run the following command

# fastboot flash ramdisk ramdisk-u.img
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2.3.3.3 Update System Section

Go to the directory which has the system.img file and run the following command

# fastboot flash system system.img

2.4 Install Systems with SD Card

Before you start with the following steps please make sure you have your SD card

flashed ready and copied the whole images directory to your SD card.

2.4.1 Install Android
Stepl: insert the SD card to a PC and open the “images\FriendlyARM.ini” file and

make sure the contents are as follows

#This line cannot be removed. by FriendlyARM(www.arm9.net)
CheckOneButton=No

Action = Install

OS = Android

LowFormat = No

VerifyNandWrite = No

LCD-Mode = No

CheckCRC32=No

StatusType = Beeper | LED

HHHHHHHEH R ANAroid SR

Android-BootLoader = Superboot4412.bin

Android-Kernel = Android/zimage

Android-CommandLine = console=ttySAC0,115200n8 androidboot.console=ttySACO ctp=2
skipcali=y vmalloc=512m

Android-RamDisk =Android/ramdisk-u.img

Android-RootFs-Installlmage = Android/system.img

Android-UserData = Android/userdata.img

Note: if you use the Tiny4412 SDK 1308 base board you need to add “uhost0 = y” in

Address: Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640 Website:  http://www.arm9.net
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the Android-CommandLine. If you use a resistive LCD you need to add “ctp = 0” and

“skipcali = n”

Step2: make sure the SD card has the following files. If it doesn’t please copy those

files from DVDs

File

Comment

images\Superboot4412.bin

Bootloader

images\Android\zImage

Android Kernel(Linux Kernel 3.5)

images\Android\ramdisk-u.img

Andoird root file system

Images\Android\system.img

Android system section

Images\Adroid\userdata.img

Android data section

images\FriendlyARM.ini

Configuration file

Step3: insert the SD card to the board’s SD card socket. Switch S2 to “SD” and power

on. If everything works fine hyperterminal/minicom will show system installation

Mmessages

[ FE&ERZFF<
HMMSDFE 3

Step4.: after system installation is done system will enter the command line interface.

Switch S2 to “Nand”, power on the board and Android will load.

@ EE¥EZHh > ,

M MeMMC S 3h
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2.4.2 Install Linux
Stepl: insert the SD card to a PC and open the “images\FriendlyARM.ini” file and

make sure the contents are as follows

#This line cannot be removed. by FriendlyARM(www.arm9.net)
CheckOneButton=No
Action = Install
OS = Linux
LowFormat = No
VerifyNandWrite = No
LCD-Mode = No
CheckCRC32=No
StatusType = Beeper | LED

HHHHHEHHEHHEHHHHEH LINUX ST

Linux-BootLoader = Superboot4412.bin

Linux-Kernel = Linux/zImage

Linux-CommandLine = root=/dev/mmcblkOp1 rootfstype=ext4 console=ttySAC0,115200
init=/linuxrc ctp=2

Linux-RamDisk = Linux/ramdisk-u.img

Linux-RootFs-Installlmage = Linux/rootfs_qtopia_qt4.img

Note: if you use the Tiny4412 SDK 1308 base board you need to add “uhost0 = y” in
the Android-CommandLine. If you use a resistive LCD you need to add “ctp = 0” and
“skipcali =n”

Step2: make sure the SD card has the following files. If it doesn’t please copy those

files from DVDs

File Comment

images\Superboot4412.bin Bootloader

images\Linux\zlmage Linux Kernel 3.5

images\Linux\ramdisk-u.img

Linux root file system

Images\Linux\rootfs_gtopia_qt4.img

Linux system section

images\FriendlyARM.ini

Configuration file

Step3: insert the SD card to the board’s SD card socket. Switch S2 to “SD” and power

Address: Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640 Website:  http://www.arm9.net
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on. If everything works fine hyperterminal/minicom will show system installation

messages

[ FERBIIF <
HMMNSDFE3

Step4: after system installation is done system will enter the command line interface.

Switch S2 to “Nand”, power on the board and Linux will load.

B _EERFhIT <
MeMMCIE b

2.5 Install Systems with Minitools

The Minitools utility is a FriendlyARM developed USB download tool which allows

users to install systems more easily and conveniently. It has the following features:

- Only need a USB cable: with the Minitools users only need a USB cable to install
systems

- One key action: no need to type any command.

- Works with both 32/64-bit OS: it can be installed on both 32-bit and 64-bit Windows
systems

- Cross platform: it can be installed on both Windows and Linux systems
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2.5.1 Install Minitools
2.5.1.1 Install on Windows

Double click on the “MiniTools-Windows-YYYYMMDD.exe” icon in the tools directory in
your shipped DVD and you will be guided to install it. Just follow the prompts and take
the default options. When it asks whether you want install the driver please go by
“continue anyway”. After installation is done please unplug and plug the USB cable and
Windows will prompt that it is updating drivers. After Windows’ updating is done you
can continue

If your installation is successful there will be an icon on your desktop. You can

double click on it to run:

< > - b Y Y Y T 3 ! . . P——
Sl TR MiniTools ¢zx%ir’
]
[=S==5d
roarors XK B A8 F MiniTools
&% windows cE ARM A4k & JHUSBEE & 1. H., ib{RpYg a3z I
P .
Z mmrronon FraAEAE -
P Superboot-4412 Version: 1. 1{20130812)
CPU: Exynos4412 1. .5GH=

RAM: 1GB

eMMC: 4GB

Touch Device: 1 wire
LCD Type: STO(Auto)

ST EEh

FEUSB FER4H=UT | s BRIE ESh © BN e B S SiNAND flash = SESTFIERIFRLEE. Mo PRS2 IF 3%« EInF{E
"ﬁ_-J-iﬁ}TE.Z, Fa

FERE: JAnh S U S BIEREN ST IT

i i EEh
- AR ( Exynos4412 1.6GHz / 1GB # AGE / 1-wire / STO(AUD) § v da build1 30813
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2.5.1.2 Install on Linux

We tested installing the Minitools on Fedora9/Fedoral5/Ubuntul2.04 64-bit systems.
Please login and execute the installation as root. Please copy the
“MiniTools-Linux-YYYYMMDD.tgz” in the “tools™ directory from your DVD to your PC

and untar the ball and run the *./start.sh” command to the installation.

2.5.2 Flash SD Card with Superboot
In order to work with the Minitools you need to get an SD card and flash it with our
superboot. Please follow the steps below:
1. Please flash the superboot to an SD card with “SD-Flasher”
2. Please copy the whole “images” directory from your DVD to the root directory of
your SD card
3. Open the “images/friendlyARM.ini”” and add the following line
USB-Mode = yes
Please follow the steps below to connect your board to your PC
1. Switch the S2 on your board to “SD”
2. Power on the board and you will see the LCD showing “USB Mode:Waiting” if
everything works correctly
3. Please connect your board to your PC via a USB cable
4. If the connection is successful the LCD will show “USB Mode:Connected”

Now you can start installing systems with the Minitools

Address: Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640 Website:  http://www.arm9.net
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To change the installation method back to SD card installation you just need to

change the “USB-Mode = yes” to “USB-Mode=no".

2.5.3 Install Systems with Minitools

Please enter the USB download mode and connect your board to your PC which runs

the Minitools via USB

TS EOEF THTA

- LS RoHbR, BERERE!
v neh MiniTools (zsi’

iRM
?'i' Tt
i
- 30 Ff Mini
i XL MiniTools
I/ 2 TT A e - . « = - '3 P o ke Poly TF - = L -
A Vindous CE ARMA R E HUSBRE S T A, 1b/RA BRI E IR !
(.ni Liniix
7 B 05 RSB :
=T Superboot-4412 Version: 1.1{20130812)
CPU: Exynos4412 1.5GHz
RAM: 1GB
eMMC: 4GB

Touch Device: 1-wire
LCD Type: STO{Auto)

eSS U

FEUSB F#EEET |, & thik 33h » BPA] B HE SEhNAND flash® BEETEIE R, M SRS X ; EhiE
e d =
R B RUSBIEE <M

| ek 25 ]

@ CEEF &R ( Egnos4412 1.5GHz / 1GB / 4GB / 1-wire / STO(Auto) vi.da bulld130813

On the left bottom of the window there is a LED which is green indicating the board

is connected successfully. On the left bottom there is a button which can start your
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board directly without switching to NAND.
Before install systems please select the system you want to install e.g. Android and

then its configuration will be presented as follows:

s ¥ X bR, 2EALEL!

re LU MiniTools ¢z’
i HAFFRIR riceia

i [T Low format NAND flash [T kicter [T EFHOMPMSTGH | 348 ©  [HOMIT20P60 =]
7 Android BTSN , magesBREHSN : ’ml !Tiié] lﬁl
.l. Windows CE ™ Android BootLoader: —

.. | =

[~ Android Kemel:

[T Kemel CommandLine:

-3
= FRHLFRMF (Mo 08)

=T

[~ Android Ramdisk:

[~ Android RootFs/System Image:

]
| =]
HE

PHRAR

| b 23 |

@RI &IE | Bonosd412 1.5GHz / 1GB / 4GB / 1-wire / STO(Auto) ) vi.da build130813

You can just click on the “images” button to select an “images” directory which
contains complete installation files for all systems and the Minitools will show all the

info listed in the FriendlyARM.ini.
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3 . | -~
5 wsate. 228555 MiniTools (s
e
[ Low format NAND flash I skitdes [T ERHOMEBIGIIGY | FsrE . [HOMIT20P60 =l
WS , MAmagesEREHEN : [ 2% || 5 |

¥ Android BootLoader:

I Smint/favang/ 4412 /so,/ Tinyda12 /images / Superbootd4 12 bin

¥ Android Kemel:

I J/mint/fa/yang/4412 /so/Tiny4412 /images/Android /zimage

[¥ Kemel CommandLine:

console=tySACO,115200n8 androidboot.console=tySACO

¥ Android Ramdisk:

I Smint/fafvang/ 4412 /so,/ Tinyda12 fimages /Androld framdizsk-u.img

[V Android RootFs/System Image:

I Smint/fafvang/ 4412 /so/ Timed 412 /images /Androld / system. img
VHERE :

W

| prevp. | Fiakes

@2 AR | Egnosdd12 1.5GHz / 1GB / 4GB / 1-wire / STO[Auto) )

vi.da build130813

With the Minitools utility you can update either the whole system (all image files) or
individual image files e.g. the kernel image file. After you are done with your

installation configuration please click on “Start installation”
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W! . .
n MiniTools

Casm

B

- I Lon format; NAND) fl2sh I diti [T ERHDMISICSTIGE | %3%413% - [HDWMIT20Pe0 =
| aadiois WEREREITR , WikimagesEREHT - [(ERFmagesE % ] |
:U Windows CE ¥ Android BootLoader:

& I,-’mntﬁaﬁang_.-"dt-!i?;’lsoﬂlnyﬂﬁfimages,.-@upemooﬂd. 12.bin
Linux

¥ Android Kemel:

I,-’mntﬁaﬁang_.-"dt-!i?;’lsoﬂlnyﬂﬁfimages,.mndmidfdmage

re
=z FRHF2FF(NO 0S)
*=F

¥ Kemel CommandLine:

console=ttySACO,115200n8 androidboot.console=ttySACO

¥ Android Ramdisk:

I;mnt{faﬁang_.-"dﬂi?;’lso,-’TIny4412,.fimages,.-"Android;’ramﬂlsk-u_img

¥ Android RootFs /System Image:

I,-’mntﬁaﬁang_.-"dt-!i?;’lsoﬂlnyﬂﬁfimages,.mndmidfsystem JAmg

b

L2

ng
Send File completed, Waitting...
Installing kemel succeed
Send File completed, Waitting...
Updating Linux/Android Command Line...
Linux/Androld Command Line Saved
Send File completed, Waitting...
Installing ramdisk succeed

.

IF#EHS Android RootFs,/System Image( 2085 /5) ...

| | ——— T

W AHE | Egnos4412 1.5GHz / 1GE / 4GB / 1-wire / STO(Auto) ) vi.da bulld130813

After installation is done you can boot your board and enter your system.
Note: sometime users complain that Minitools shows the board isn’t connected to PC. It
is very likely that the USB download driver is not properly installed on your PC and
you can try manually install the USB download driver which is under the Minitools

directory in the shipped DVD

}v| . CAProgram Files (xBﬁj‘\lFriendlyAF{NIMiniTcoIs\usb_driversl

SEEs - 2= - FEes

-

P =5 i = B SR o
Dropbox , amdg4d 201211715 13:27 ==
== | i3BE 2012/11/15 13:27 g e
=T £ | android_winusb.inf 2012/11714 11:10 =E=EE
SR E = = androidwinusb86.cat 2012/9/11 12:56 =28
mages =# androidwinusbatd.cat 2012/9/11 13:56 ==B=

|| source.properties 2012/9411 13:56 PROPERTIES =4
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3 Android Installation and Navigation
The Tiny4412 can run Android 4.2.1 (Linux kernel 3.5). We migrated all the utilities

we developed for the Mini6410 and Tiny210 to the Tiny4412. This not only meets most

customers’ requirements but also enables users to focus on application development.

3.1 Playing with Android
3.1.1 Android Buttons
User button layout:
The Tiny4412 has 4 buttons:

Their definitions in Android are as follows

Key Function

K1 Back

K2 Home

K3 Menu and Screen rotation
K4 OK

3.1.2 Android Commands
3.1.2.1 Enter Android Command Line Mode

Quite often users need to enter the commandline mode to operate the system

Users can do so by connecting the board to a PC via either a USB cable or a serial
cable.

When using a USB cable users need to install Android SDK. Then users can type adb
shell to enter the commandline interface as root.

When using a serial cable users will enter the commandline interface by default. But
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this doesn’t give users the root’s access and you can command “su” to login as root

3.1.2.2 Set System Section Read/Write Access
By default Android’s system section only has read access. You can type the following

command to make it writable.

# mount -o remount /dev/block/mmcblkOp2 /system

But after system reboots this section will be read only again.
If you want the section writable permenantly you need to change Android’s source
code. Please open “device/friendly-arm/tiny4412/fstab.tiny4412”.

Change this line

/dev/block/mmcblk0p2 /system ext4 ro
To

/dev/block/mmcblk0p2 /system ext4 rw

3.1.2.3 Tansfer Files from PC to Tiny4412
Using Android SDK” adb commands can transfer files from PC to the Tiny4412 via
USB. For example to transfer “sensors.tiny4412.s0” to “/system/lib/hw” you can type

the following command

adb push sensors.tiny4412.so /system/lib/hw/

Note: before transferring files to the system directory you need to make the system

directory writable (Please refer to the previous section)
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3.1.3 Screen Rotation by Gravity Sensor
The Tiny4412 has a gravity sensor and by default it supports automatical screen
rotation. If you want to disable this function you can go to “Settings-> “Display” and

turn it off.

Settings

W= UFT

n . Brightness
& Ethernet configuration rignine

B Bluetooth OFF Wallpaper

(% Data usage
Auto-rotate screen
More...

DEVICE

{" sound

3} Display
TV Resolution
E Stnrage Cheose TV resolution

TV HDCP
Batt
H S Enable HDMI HDCP

Apps Font size

Mormal

PERSOMNAL

3.1.4 SD Card

The SD card is mounted at /storage/sd_external/

3.1.5 Play MP3

Android can automatically detect MP3 files in the SD card.
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§ Unknown artist
N Music

P zhEiEeR(Medley)

3.1.6 Adjust Volumn

Please go to “Settings” -> “Sound” to adjust the volumn

“
Ringtone & notifications

<
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3.1.7 Audio Recording
The DroidRecord utility can record and play audio. Double click on the icon to

launch it.
1238 @O B

Please follow the screenshots below to start recording and play:

1233 D00 D

DROIDRECORD ~~

239909009
DROIDRECORD ~~

239Dl S

DROIDRECORD

%)ttt )

11 secs

(PEETTR - - A

2. Stop Recording 3.Play

1. Begin

Recording

3.1.8 Ethernet

As for the Ethernet the Tiny4412 supports plug and play in Android. Before the board
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powers on please connect your board to the internet via an Ethernet cable then powers
on and you can surf the internet. Now it only supports DHCP and you don’t need to do

any configuration.

3.1.9 SD WiFi

The Tiny4412 can connect to a USB WiFi module.

Settings

WIRELESS & NETWORKS

=F Wi-Fi OFF
G Ethernet configuration
Bluetooth OFF
(% Datausage

To see available networks, turn Wi-Fi on.
Mare...

DEVICE

{I-I:I Sound

¥ Display
= Storage

Battery

Click on “WiFi” and slide the “ON/OFF” switch to turn it on it will search the nearby

WiFi access points:
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Settings ADD HETWORK

ChinaNet-jnfk

Secured with WPA/WPAZ (protected network available)

WIRELESS & NETWORKS

F Wi-Fi FriendlyARM
Secured with WPA/WPAZ (protected network available)
Ethernet configuration
FriendlyARM-Pub

Bluetooth OFF Secured with WPA/WPA2

HS

Secured with WPA

Data usage

More... EK-WIFI-04

Secured with WPA/WPA2

DEVICE

¥ Sound
¥ Display
= Storage

B Battery

Click on the WiFi you want to connect and type the password

Signal strength Excellent

Security WPA/WPA2 PSK

Password sssssssss
Show password

Connect

8
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If the connection is a success you will see the following screenshot

SCAN ADD HNETWORK

3 & NETWORKS

= Wi-Fi

& Ethernet configuration

Bluetooth OFF z v 2 (protect work available)
(™ Data usage

More... EK-WIFI-04
Secured with WPA/WPAZ
DEVICE I
simeigz

ed with WPAZ (protected network available)

) sound
¥ Display
= Storage

H Battery

3.1.10 3G Dial-up and Messaging

The Tiny4412 now can work with the ZTE MF210 module (WCDMA). The driver is
RIL provided.

In Android 4 you don’t need to do any setup and you can just plug the MF210
module and power on then your 3G will be connected and a 3G icon will show up on

the right top of the GUI.
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Now you can open a browser and surf the internet or send short messages.
Note: we found several MF210 models. The ones we tested and their device IDs are the

following two:

VID: 19d2 PID: 0117
VID: 19d2 PID: 2003

WCDMA Freq:W2100/1900/900

I|II|II|III| I llllllll UL

: 352037032563334
llilllllllll i
S/N: 321621124691

In addition the MF210 module needs to be hooked up to the miniPCle interface
which doesn’t exist on the Tiny4412. FriendlyARM has developed a convertion board

for this application.

-
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Its internal design is as follows:
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3.1.11 HDMI Qutput

Copy your video files to an SD card (note: they must be mp4 whose audio data is in
“aac” format. We provide some test files in the “Test Video” directory) and go to your
“Gallery” directory:

Bluetooth Fil_. v T r Calendar

T i 2 &

Downloads ES File Explor.. ES Task Man

Movie Studio ic News & Weat People

2 S -

Settings Speech Recor.

The Gallery will list all the available video files
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MV-1080p

Click on a video file it will be played. The max resolution is 1080p.
When connecting your board to a TV with an HDMI cable the audio and video output

will be simultaneously output to your TV.

3.1.12 Play High Definition Video
Copy your video files to an SD card (note: they must be mp4 files in “aac” format.

We provide some test files in the “Test Video” directory) and open “Gallery”

e — e
- =
Calendar 3

ES File Explor.. ES TaskMan..

9
—
People

News & Weat..

-
!

Speech Recor.

Address: Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640 Website:  http://www.arm9.net
Sales: +86-20-85201025 Tech Support: +86-13719442657 Fax: +86-20-85261505
Email for Business and Cooperation: capbily@163.com Email for Tech Support: dev_friendlyarm@163.com

¥ -69- W



Complete ARM Solutions
Design, Development and Manufacturing

“Gallery” lists all the available video files:

[ mv-1080p

Click on a video file and play. The max resolution is 1080p.

3.1.13 Backlight Control
Maybe you have noticed that after the system boots the backlight will turn off
gradually if the touch screen doesn’t receive any touch. This is manipulated by the

backlight control. Please go to “Settings” -> “Display” -> “Brightness”.

Settings
WIRELESS & NETWORKS Brightness

= Wi-Fi OFF
Wallpaper

3y Ethernet configuration

Auto-rotate screen
Bluetooth OFF
(™ Data usage
More...

DEWICE

4" Sound

> Display TV HDCP
Enable HDMI HDCP
= Storage

H Battery
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Click on “Brightness”, open the backlight control window and you will be able to set

the backlight’s brightness

Cancel

Go to “Display” -> “Sleep” to set its turn off time

15 seconds
30 seconds
1 minute

2 minutes

5 minutes

10 minutes

30 minutes

MNever

3.1.14 Serial Port Assistant

To launch our serial port assistant utility, you can click on the “iTest” icon
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APPS WIDGETS

PTEEREEERE

3G Dial-up - . AutoStart Bluetooth Al Browser Calendar Camera

© # & - -« ®

Clock Dev Tools Downloads DroidRecord ES File Explor.. ES Task Man..

Gallery iTest Messaging Movie Studio News & Weat.. People

¢ e ﬁ 0\ 8 - Ff! ==L

Play Store Search Search Settings Speech Recor.. Superuser

Click on “Serial Port Assistant” and you can set its parameters as follows:

Connect

Back

Dunigned by FriendlyARKM
T el [Toweli

Tl el

After setup is done, click on “Connect” and if the connection is successful you will

see the following messages from the serial port
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To send data to the serial port, you can type your messages in the left text box and

click on “send”. Clicking on “Pause” pauses message sending and “Clean” removes all
the received messages
Note:
1) If a serial port cannot be accessed please try “fuser” to check if it is occupied by
other applications
2) If this serial port still cannot be opened please command “Is -I” to check its
access right and then try “chmod 777" to change its right and try again
3) By default “s3c2410_serial0” is associated with COMO which is for debugging

therefore it is not commended to use this serial port

3.1.15 LED Testing

To test LEDs, please click on the “iTest” icon. Click on “LED Testing” and you will
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see the following window and be able to test LEDs by clicking on those buttons:

4 LED Testing: /dev/leds

LED1 On LED1 Off LEDZOn LED2 Off

LED2 On LED3Off LED4On LED4 Off

3.1.16 PWM Buzzer
To test PWM, please click on the iTest icon. Click on “PWM Testing” you will see
the following window. On the window you can type a frequency and “start” or adjust

the frequency by clicking on “+” and “-”. To stop it you can click on “stop”.

+ PWM Testing: /dev/pwm
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3.1.17 ADC Testing

To test ADC, please click on the “iTest” icon. Click on “A/D Convert” you will see

the following window

? ADC Testing: /dev/adc

[AINT] 3627

3.1.18 12C-EEPROM Testing
To test “I2C-EEPROM?” please click on the “iTest” icon. Click on “IIC/EEPROM

Testing” you will see the following window

? IIC/EEPROM Testing: /dev/i2c-0

Write Data below into Read EEPROM Data via
One day he asked an One day he asked an
artist to draw him a artist to draw him a
beautiful horse. The artist beautiful horse. The artist
said... id...

Status None
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Click on “Write Data below into EEPROM” to write your data on the left to
“EEPROM?” and then clickon “Read EEPROM Data via IIC” to read it from EEPROM

to the right area

3.2 Set up Android Development Environment

What we mean by “set up Android Development Environment” includes the
following three steps:
Step1l: install Ubuntu 12.04.2 (64bit)
Step2: install Android SDK on Ubuntul2.04.2
Step3: install Android source code, kernel code and cross compiler

Step4: install fastboot

3.2.1 Install Ubuntul2.04.2 64bit
Please download a Ubuntul2.04.2 64bit installation image. Its official website is:

http://releases.ubuntu.com/precise/.

The file name is ubuntu-12.04.2-desktop-amd64.iso. Then you can install it on your

PC.

3.2.2 Configure Ubuntu

3.2.3 Login as Root

We recommend users to login Ubuntu as root. Please follow the steps below to do
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that in a commandline terminal.
® < #)) 11:55 A1 friendlyarm
® | ® term|
ki miﬁii}?i ‘

>

e

friendlyarm

Friendlyarm@friendlyarm-Parallels-Virtual-PlatFform: ~

@ [friendlyarm ~]$

[friendlyarm ~]$

JC]

—
==

f
!
|

AT
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Firstly you need to set up a password for root. Please run “sudo passwd root” and

type a password twice

= Friendlyarm@Friendlyarm-Parallels-Virtual-PlatForm: ~
‘E) [friendlyarm ~]$%
r'1 [friendlyarm ~]5%| sudo passwd root

[sudo] password for friendlyarm:

EAFIAY UNIX =255

=) [EEFTMIAFIEY UNIX 215
. passwd: ERINEFIZG

4 [friendlyarm ~15 |}

=

Run “su root” to login as root. Run “cp -p /etc/lightdm/lightdm.conf

[etc/lightdm/lightdm.conf.bak” to back up your lightdm file. Then run “vi

/etc/lightdm/lightdm.conf” to open it

root @Friendlyarm-Parallels-Virtual-PlatForm: fhome/Friend

[SeatDefaults]
greeter-session=unity-greeter
user-session=ubuntu
greeter-show-manual-logln=true

Save the file, reboot the system and click on “login”

friendlyarm
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Then type “root”, enter and type the password.

3.2.4 Install Android Tools

By default Ubuntu’s default installation doesn’t have software development tools
therefore users need to install them
Firstly please copy the “\tools\ubuntu” directory from the 4412DVD to “tmp”. If you

already have an iso file please follow the steps below

# mkdir —p /mnt/iso
# mount —o loop Tiny4412-20130707.iso /mnt/iso
# cp /mnt/iso/tools/ubuntu /tmp/ -a

Secondly please install jdk6

# cd /tmp/ubuntu/jdk6/
# chmod 755 install-sun-java6.sh
# ./install-sun-java6.sh

Lastly please run the install-devel-packages.sh script and install necessary software

components

# cd /tmp/ubuntu/
# chmod 755 install-devel-packages.sh
# ./ install-devel-packages.sh

3.2.5 Setup Android Compiler

We used arm-linux-gcc-4.5.1 and it by defauly supports armv7 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-vip-yyyymmdd.tgz” in the
shipped CD into a system’s directory, e.g “/tmp”, enter this directory and execute the

following commands:
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#cd /tmp
#tar xvzf arm-linux-gcc-4.5.1-v6-vfp-yyyymmdd.tgz -C/

Note: there is a space after “C” and “C” is a capital letter.
These commands will install “arm-linux-gec” in the
“lopt/FriendlyARM/toolschain/4.5.1”

Step 2: run the command below to add the compiler’s path to system variables:
#gedit ~/.bashrc
This is to edit the “~/.bashrc” file (there is a “.” before “bashrc’). Update the last line

with “export PATH=3$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
Fle Edit View Terminal Tabs Help
# .bashrc

# User specific aliases and functions

m='rm -i
cp="cp -i
mv="mv -1

# Source global definitions

Jetc/bashrc
/etc/bashrc

PATH=SPATH: /opt/FriendlyARM/toolschain/4.5.1/bin

1,1 ALL

Logout and login the system again (no need to reboot the system, just go to “start”->
“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.
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root@tom:/opt/FriendlyARM/toolschain/4.5.1
File 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-u

rapper
Target: arm-none-linux-gnueabi
Configured with: /work/toolchain/build/src/gecc-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=arml176jzf-s --with-tune=arml176jzf-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 -lm' --with-gmp=/work/toolchain/build/arm-none-linux-gnueabi/build/static --with-mpf
r=/work/toolchain/build/arm-none-1inux-gnueabi/build/static --with-ppl=/work/toolchain/build/arm-non
e-linux-gnueabi/build/static --with-cloog=/work/teolchain/build/arm-none-1linux-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
gce version 4.5.1 (ctng-1.8.1-FA)
[root@tom 4.5.1]# ||

3.2.6 Uncompress Android Source Code and Install Application Utilities
Firstly, create a working directory: “/opt/FriendlyARM/tiny4412/android” by running

the following command
#mkdir —p /opt/FriendlyARM/4412/android

All the source code in the following steps will be uncompressed in this working
directory
(1) Get a Copy of Android Souce Code Package
Please copy the Android directory from your 4412 DVD to the tmp directory of

your system. If you already have an iso file please run the commands below

# mkdir —p /mnt/iso
# mount —o loop Tiny4412-20130707.iso /mnt/iso
# cp /mnt/iso/Android /tmp/ -a

(2) Uncompress Android Kernel

Execute the commands below in “/opt/FriendlyARM/tiny4412/android”

#cd /opt/FriendlyARM/tiny4412/android
#tar xvzf /tmp/android/ linux-3.5-yyyymmdd.tgz
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This will create a “linux-3.5” directory which contains a complete copy of source
code
Note: yyyymmadd is the date when we released it
(3) Uncompress Android4.2.1 System

Execute the commands below in “/opt/FriendlyARM/tiny4412/android”

#cd /opt/FriendlyARM/tiny4412/android
#tar xvzf /tmp/android/android-4.2.1_r1-fs-YYYYMMDD.tar.gz

This will create an “Android-4.2.1_r1” directory

Note: yyyymmadd is the date when we released it.

3.3 Configure and Compile Linux Kernel

To compile a Linux3.5 kernel please follow the steps below

#cd /opt/FriendlyARM/tiny4412/android/linux-3.5
#cp tiny4412_android_defconfig .config ; note: there is a “.” before “config”

You can run “make menuconfig” to configure the kernel and run “make” to compile”:
#make

This will generate a zImage under “arch/arm/boot”.

3.4 Create Android

Compiling Android may not be an easy task for beginners. Therefore we have a

complete copy of the source code and three compiling scripts.

Script Comment Code Example
setenv Set Android environment variables . setenv ; note: there is a space
after «.”
gen-img.sh Generates a system.img and a ramdisk-u.bin | ./gen-img.sh
which are used with fastboot and SD card
for flashing systems
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burn-img.sh Flashes the board with image files. When /burn-img.sh
the Tiny4412 works in the fastboot mode
and connected to a PC via USB running this
script will flash the board with
“system.img” and “ramdisk-u.bin”.

To compile the Android source code (Android 4.2.1_r1) please run the following

commands:

#cd /opt/FriendlyARM/tiny4412/android/ android-4.2.1_rl
#. setenv ;note: there is a space after «.”
# make

Tips: you can add a “-j” parameter after “make” to speed up your compilation if your

PC is multi-core. For example if your PC is quad-core you can try “make —j4”

3.5 Create and Run File System

Please run the command below to generate a system.img and a ramdisk-u.img:
#./gen-img.sh

Running gen-img.sh will create a system.img and a ramdisk-u.img in Android’s

source code directory.

[root android-4.2.1 r1]$ pwd
/opt/FriendlyARM/tiny4412/android-4.2.1 rl
[root android-4.2.1 r1]$
[root android-4.2.1 r1]$ 1s
setenv

Makefile system.1mg
gen-img.sh ramdisk-u.img

purn-img.sh
[root android-4.2.1 rl1]$ l

3.6 Access Hardware in Andorid

For users to fully use and acces the Tiny4412 hardware resources FriendlyARM
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developed a library named “libfriendlyarm-hardware.so” which can be used to access
and operate the hardware resources on the Tiny4412 including serial port, buzzer,
EEPROM and ADC.

The iTest utility is based on this library and you can run the iTest utility to learn this
library.

In this section we will describe how to use the libfriendlyarm-hardware.so library.

3.6.1 How to Use “libfriendlyarm-hardware.so”
FriendlyARM has included the libfriendlyarm-hardware.so library in Android. It is in

the following directory:

‘ vendor/friendly-arm/exynos4412/rootdir/system/lib/libfriendlyarm-hardware.so ‘

On the Tiny4412 it is in the “/system/lib/libfriendlyarm-hardware.so” directory.
If you develop Android applications with Eclipse you can follow the steps below to
call libfriendlyarm-hardware.so APIs:

1) Go to your Android program’s directory, create a “libs” directory, enter it and
create an ‘“armeabi” directory and copy “libfriendlyrm-hardware.so” to this
directory.

2) Go back to your program’s directory, enter the “src” directory and create a
“com\friendlyarm\AndroidSDK” directory and create a “HardwareControler.java”

file and type the following code:

package com.friendlyarm.AndroidSDK;

import android.util.Log;
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public class HardwareControler
{
/* Serial Port */
static public native int openSerialPort ( String devName, long baud, int dataBits,

int stopBits );

/* LED */
static public native int setlLedState( int ledID, int ledState );

/* PWM */
static public native int PWMPlay (int frequency);
static public native int PWMStop () ;

/* ADC */
static public native int readADC();
static public native int readADCWithChannel (int channel) ;

static public native int[] readADCWithChannels (int[] channels);

/* I2C */

static public native int openI2CDevice();

static public native int writeByteDataToI2C(int fd, int pos, byte byteData);
static public native int readByteDataFromI2C (int fd, int pos);

J% TO =)

static public native int write(int fd, byte[] data);

static public native int read(int fd, byte[] buf, int len);
static public native int select (int fd, int sec, int usec);
static public native void close (int fd);

static public native int getBoardType() ;

static {
try {
System. loadLibrary ("friendlyarm-hardware") ;
} catch (UnsatisfiedLinkError e) {

Log.d("HardwareControler", "libfriendlyarm-hardware library not

found!") ;
}
}
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Start Eclipse and select your project list and “Refresh” it now you will see the

following information:

4 = LEDDemo

4 8 sre
e

4 1 comfriendlyarm.AndroidSDE

- 4] HardwareCaontroler.java

- g com.friendlyarm.LEDDemo

. gen [Generated Java Files]
- = Android 2.3.1

C'l:,: assets
4 = libs

4 = armeabi
—_—

libfriendlyarm-hardware.so

To use the HardwareControler APIs you need to add the following line to your code

which introduces the HardwareControler class:

\ import com.friendlyarm.AndroidSDK.HardwareControler;

Now you will be able to call HardwareControler APIS and we will show you some

examples in the following sections

3.6.2 libfriendlyarm-hardware.so APIs

We will list some HardwareControler APIs here.

3.6.2.1 Serial Port API

Serial Port APIs:

APIs

Parameters and Return Value

Comment

int openSerialPort(

String devName,
long baud,

int dataBits,

int stopBits )

devName: device name, the following

devices are available:
/dev/s3c2410_seriall
/dev/s3c2410 serial2
/dev/s3c2410 _serial3

Open a serial device and return its file
descriptor.
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/dev/ttyUSBO
/dev/ttyUSB1
/dev/ttyUSB2
/dev/ttyUSB3
baud: baud rate
dataBits: in general we use 8
stopBits: in general we use 1

Return Value:

When the device is opened successfully it
will return a file descriptor which can be
used to read. write and select the device
otherwise it will returns -1.

int write(
int fd,
byte[] data)

fd: file descriptor
data: data to write to the device

Return Value:

When the operation succeeds it will
return the number of characters written
otherwise it will return -1.

Write data to an opened device.

int read( fd: file descriptor Read data from an opened device.
int fd, buf: data buffer
byte[] buf, len: number of characters to read
int len)
Return Value:
When the operation succeeds it will
return the number of characters read
otherwise it will return -1. If before the
read function is called the file pointer
already reaches the end of the device it
will return 0
int select( fd: file descriptor Query whether an opened device has
int fd, sec: seconds allowed to wait data for reading.
int sec, usec: useconds allowed to wait(lms =
int usec) 1000us)

Return Value:

If the device has data it will return 1
otherwise it will return 0. If this operation
fails it will return -1.

void close(int fd)

fd: file descriptor

Return Value: No

Close a device

Notes:

Firstly you need to open a serial device with “openSerialPort”, then your can call

“select” to query if is has available data. When it has data you can call “read” to read

data.
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To write data to a device you can call “write”. If you don’t need to use a device

remember to “close” it.

3.6.2.2 LED APIs

LED APIs:
APls Parameters and Return Value Comment
int setLedState( ledID: LED you want to access (0~3) | Openan LED
int ledID, ledState: 1 is on, O is off
int ledState ) Return Value:
If this operation succeeds it will return 0
otherwise it will return -1

3.6.2.3 PWM APIs

PWM Buzzer APIs:

APIls Parameters and Return Value Comment
int PWMPlay(int frequency); | frequency: frequency of sound Play a Buzzer with the specified
Return Value: frequency

If this operation succeeds it will return 0
otherwise it will return -1

int PWMStop(); Return Value: o Stop a buzzer
If this operation succeeds it will return 0
otherwise it will return -1

3.6.2.4 ADC APIs

ADC APIs:

APIs Parameters and Return Value Comment

int readADC() Return Value: Read an ADC conversion result

If this operation succeeds it will return the
conversion result otherwise it will return -1

int read ADCWithChannel(int | Channel: specified channel number: 0, 1, 4 | Read a specified ADC conversion
and 5 result

channel) Return Value:
If this operation succeeds it will return the
conversion result otherwise it will return -1
int Channel: an array of specified channel | Read multiple specified ADC

read ADCWithChannel(int[] g“emﬁr\s/alue_ conversion results

channels) If this operation succeeds it will return
multiple conversion results otherwise it will
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return -1 |

3.6.2.5 EEPROM APIs

EEPROM APIs:
APIs Parameters and Return Value Comment
int openl2CDevice(); Return Value: Open an IIC device and return a file
If this operation succeeds it will return an | descriptor. After an IIC device is opened
IIC file descriptor otherwise it will return | successfully you can call
-1, “writeByteDataTol2C” and
“readByteDataFromI2C” to operator the
EEPROM.
int writeByteDataTol2C( | fd: file descriptor Write data to EEPROM (one byte on each
int fd, pos: position where data to be written | write operaration).
int pos, (0~255)
byte byteData); byteData: data to be written Note: this operation is time consuming. It
costs about 10 ms.
Return Value:
If this operation succeeds it will return the
number of characters written otherwise it
will return -1.
int fd: file descriptor Read data from EEPROM.
readByteDataFromI2C( pos: position where data to be read (0~255)
int fd, Note: this operation is time consuming. It
int pos); Return Value: costs about 10 ms.
If this operation succeeds it will return data
it reads otherwise it will return -1. If before
this function is called the file pointer has
reached the end of the device it will return
0. The return value’s type is int you need to
convert it to a byte value.
void close(int fd) fd: file descriptor Close a device
Return Value:No

Notes:

First you need to open a serial device with “openl2CDevice”, then your can call
“writeByteDataTol2C” to write data and “readByteDataFromI2C” to read data. These
operations are time consuming and will usually cost 10ms therefore it is better to call
them in a new thread.

The EEPROM device can store 256 bytes data so the position parameter’s value

ranges from 0 to 255 and each time it can only read/write one byte
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If you don’t need to operate the device you need to “close” it.

3.6.3 Examples
In the “Android” directory in the shipped DVD there is a LED Demo program you
can open it in Eclipse and learn how to use the libfriendlyarm-hardware.so library.You

can debug, download and run it on the board via the shipped miniUSB cable.
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4. Linux Navigation

4.1 Linux GUIs

The Linux image we prepare for the Tiny4412 includes Qtopia2.2.0, QtE4.7 and Qt
Extended 4.4.3. Users can switch among all these three GUIs freely. By default the
Linux GUI is Qtopia 2.2.0.

To get the latest QtE, please go to http://gt.nokia.com/.

4.1.1 Linux Main Window

After Linux loads you will see the following main window

|88 mmms (4 z#zz (€ v (B we [0 pocuments

" @ - G

WHC SRR 4 FI10 R
& g & -
EA DB A
) @ >.
B4 EHER S2i B
o 8% .
_ OEEL tEs EEEE ﬂ
Lo . B LBA<®[oo:s
4.1.2 Play MP3

Go to the “Application” page, click on the “music” icon, select an mp3 and click on

ccplay”.
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| File: MewDivide Length: 4:30
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4.1.3 Play Video
Go to the “Application” page, click on the “video” icon, select a video file and click

on “play”. This player can fluently play H.264/H.263/Mpeg4 files.

il [ 0417108 e
,:“bC/A@ E 099“0041

4.1.4 Image Viewer

Go to the Application page, click on the “pictures” icon and you will be able to
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browse pictures

Petares
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4.1.5 Calculator
Go to “Applications” and click on the calculator icon. You can select “Simple”,

“Fraction”, “Scientific” and “Conversion”.

R EH T

Scientific -

Conversion
Fraction

sin Cos Tan hAC "
4 ] B
Log Ln l_ b+ 1 , .
o7 e n! MR 0 _ - i
Jabcf‘-ﬁ B ,ARoras

4.1.6 Terminal

Go to “Applications”, click on the terminal icon and you will be able to type Linux
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commands.
Terminal
Font Options B =l $ &0y s -
;ig 1= opt qtopia-gsd-info.pnz sus
deu proc qtopia-sd.pnz Lhp
ete qtopia-calc.pngz qtoﬁ:l.a—u idec.pnz touch.pnz
fob e i e
qtopia-mp3.pnz sdcard uar
nn}t - qtopia-photo.pnz start.pnz W =
m | |1 ]z2[3[sf[s5s]e]7]8[]sfof-]=]
Tab [ a [ wlelr e[y [ulilolp|L]T]VE]
Eapﬁ|a|5|d|f|g|h|j|k|||:|'|Ret
Shiﬁ:|z|x|c|v|h|n|m|,| |.l"|Shi'Ft
Crl | Alt | | Alt | Crl
=R CINGE TR

4.1.7 File Manager

Go to “FriendlyARM?, click on the file manager icon and you will see your system’s

file structure:

File Manager

Dir Sort M aEy
'\..'IIIIII. [ IS U Ny Ny 6 ol I B B )
Sopt ZEBBE 2010-05-26
Sproc 0B 1970-01-01
Jroat S7EB 2000-01-01
S shin 7.8K Z010-04-08 |=
Ssdcard 4.0K 1970-01-01
Ssvs 0B 1970-01-01
Stmp 0B z000-01-01
Susr 4168 2010-05- 26
S var 0B z000-01-01
s Yy GE4E Z010-04-08
[Blinu=rc B354K 2010-04-20 2
== . . . —_— e m = e -
S .S B ,ALN014z

4.1.8 Network Setting

Go to “FriendlyARM?”, click on the network setting and you will be able to see the

Address: Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640 Website:  http://www.arm9.net
Sales: +86-20-85201025 Tech Support: +86-13719442657 Fax: +86-20-85261505
Email for Business and Cooperation: capbily@163.com Email for Tech Support: dev_friendlyarm@163.com

% -94-}1



Complete ARM Solutions
Design, Development and Manufacturing

following screenshot

Eletark=setting

Ethernet Dewice: dm3000

Static IP: |192.168.1.230 cave
Mask:  |255.255.255.0

Gateway: |192.168.1.1 Close

DNS:  [192.166.1.1 Designed by FriendlyARM

hAC: |DB:E||:|:9|:|:9|:|:9|:|:9D All rights reserved. | www.arm8.net

B - B L,OR0144

You can set your network parameters and “save” it to the “/etc/ethO-setting”.

4.1.9 Wireless Network
This section will introduce how to configure the SD WiFi and USB WiFi.

4.1.9.1 Wireless Utility

Go to the “FriendlyARM” page, click on the wireless setting icon

E HRAEF |-§d *EIE fifEE HE Documents
I - b

LEDs Fing Recorder shiPlayer
0t - J ¥
Start @t4.7.0 Start USE #Bifk EOF
CHExtendedd 4.3 :
IiFEE P e I ]
4 o ]
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ey T e E HehBehnE HEAERE =
R - B ,BR1152
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4.1.9.2 Wireless AP

After launching the setting utility it will automatically search for an AP and list all

SSIDs and their signal strengths.

WLAM Seffing (1P wia DHCF)

Device: [Wwlan:libertas_sdio:sdio]

ESSID Status SCE
FRIEMDLY - ARk Disconnect
ChinaMet-nh7P " —
Configure [P
Irnf 1'11!] -
it = et Detail
FCAaRDOT -u'ﬂl!
TP-LIMK_SDOZEE 1.,'”! Close
Designed by FriendiyARM
All rights resarvad. | wwe.armB_ net
B T B L.A®[1159

After an AP is found to connect to it you can click on its ESSID and input its

password

e e e et es

Device: [wlan:libertas_sdio:sdio]

ESSID O E
ESSID: FRIEMDLY - ARR 1':1!]

ChinaMete nh7E FMAC:  00:E1:27:BB2D:1E

Security: WPaz vl

Wireless password:
[uluit |

FCaRDO

Imf

[v Show password

TP_L'NK_EDDZEE R S M
Connect . Cancel
Designed by Fricll =

Al rights reserved. | wwwarm®.net

._‘ubcf"g' ! a@ﬂﬂﬂ?ﬂﬂ
Click on “connect”
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eSS e e TR —
Device: (wlan:libhertas_sdio:sdio]
ESSID Status Scan
FRIERDLY - &Rk Disconnect
ChinaMet-nh7F = ——
Configure IF
Imf ,ﬂﬂ _—
it ,5!!! Met Detail
FCAaRDO1 N1
TP-LIMK_SDOZEE ]l Close
Designed by FriendiyARM
Al rights reserved. | wwearmB.net
LEEmLm B .A=R([1z00

If the connection is successful it will show “Connected”

HEEFESen P e e

Device: wilan®:libertas_sdio:sdio]

ESSID Status Scan
FRIEMDLY - &Rk cl.'-'l-“ Connected Disconnect
ChinaMet-nh7 P = ——
Configure 1P
Imf ,ﬂﬂ —_—
_ Met Detail W
luluit M
FCAaRDO1 " |I
TP-LIMK_SDOZEE M |I Close
Designed by FriendilyARM
All rights resarved. | wwew.armB_net
LEEg LT B A= 1z01

If you started the Ethernet before you start the wireless you will see the following

dialog which prompts you to close the Ethernet. You need to close the Ethernet.

eSS = DR ST —
Device: [Wwlanl:libertas_sdio:sdia]

ESSID Status Scan
Micrannact

FRIEMDLY - &F kAUt = Mebyork
ChinaMet- nh? @ Do you want to turn off Ethernet to use WiFi?

Imf
Iuluit
FCaRDO1 Al
Designed by FriendiyARM
All rights reserved. | www.arm8.net
=HER .= B [ 0a:30
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Click on “Net Detail” you will see the wireless network’s details

ENET T e
Device: [wianDlibertas EeEE

ESSID: FRIENDLY - &RM .
ESSID *

Field Value |

Mac Address 70:F3:95.EC:40:28

Chinaklet-nhrF Using DHCP wWes

Imf IF &ddress 192.168.1.103
. Metmask £95.2535.25

Iuluit Gateway 192.168.1.1

FCaRDO DrSE 1 202961534 .33

TP—LIMK. SONOZEE DHS 2 202.96.125.56

Designed by Frie

All rights reserved. | wwilE Close

HEEE . w B .A=R11z20

After your connection is successful, click on “close” to minimize the utility

BB mAEs s =szw (@ e (Bl se= [ bocuments |

" freap §
| &
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L
EEFR Ok GPRSES _EF GPRSHEE L C Dol
CJ - e &
LEDs Fing Recorder ShPlayer
. 3
Qt b= J LI
Start Gid . 7.0 Start USE #3383k E O BT E‘
cBEm.w B .A=RH1202

Now you can surf the internet

S CHTERT

FBeaDHOH @M
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EEREE B &4 MNEA
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4.1.9.3 Disconnect Wireless Network

To disconnect the wireless network you can just click on “Disconnect”

R E S == o R P
Device: [wlanQ:libertas_sdio:sdio]
ESSID | |status | =can
Disconnecting ... ]
Disconnect
Configure IP
Met Detail
Close
Designed by FriendiyARM
Al rights reserved. | www.arm®.net
Em.F B .OR 1201

4.1.9.4 IP Configuration
On the wireless utility window click on “Configure IP” you will see the following

dialog:

WLar setting (IF wia DHCE)

Device: [wlanl:libertas {F-Safing

EssID IF via DHCP -
IP Address |

ChinaMet-nh7?F

Subnet Mask |255.255.255.In.,
mf Gatenay | '
[uluit

First DNS |
FCaRrDO

second DNS |
TP-LIMNK_SD0OZEE

Save Cancel
Designed by Frie

Al rights reserved. | wh

EEmL.aw B AR 1z04

Click on the “IP Setting” pull-down list you will be able to select “DHCP” or
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“Configure IP Manually”

e e e

Device: [wlanQ:libertas g S gtting

EssID IF via DHCP -

ChinaMet-nh7F Configure 1P manually
SOETTET TVTd =T |r_uu.r_uu.r_uu.u
Imf Gatenay |
Iuluit
First DNS |
FCaRDO
Second DNS |
TP-LIME_SDOZEE
B " Save Cancel
Designed by Frig

LEERL.R T B .ARN1204

WP Sein (e e DD

Device: wland:lihertas

IEESeHE

551D IF via DHCP -
Chinaklet-nh7F Configure IF manually
S LTTTELD TWTa ST |r_uu.r_uu.r_uu.u
Imf Gateay |
luluit
First NS |
FCaAaRDO1
Second DMS |
TP-LIMK_SDOZEE
i ~ Save Cancel
Designed by Frig
All rights resarvad. | w

LEER LR T B .ARN1204
4.1.10 WiFi AP
To start the WIFI AP function you need to use the RT8192 WiFi module.
Note: the router function hasn’t been implemented.
Go to “FriendlyARM?”, click on the network setting and you will be able to see the

following screenshot

(@)

WiFiAP
Wikl AP
Setting
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Click on the the icon you will see the following window:

192.168.2.1

551D |amd.net
|arm12345

Password:
SeCUrty mode: WPaZ

Channel; g + =

Opt Mode: IEEE 802114 A

v guto start at boot

Status: Working (132.165.2.1)
apply L3 ‘ Stop ‘

Config files: setc/hostapd.conf
feto/rc dfinit.ddAwifiapd  Aetc/udhcpd.com

Designed by FriendlyARM

All rights reserved. | www.arm®. net

The fields on the window are defined as follows:

IP IP Address

SSID Access point

Password Password, at least 8 digits with WPA2 encoding
Channel The default value is 8. Note: if your working area has a wireless

router this value cannot be the same as the router’s. Usually most
popular routers such as D-LINK’s value is 6.

Opt Mode WiFi protocol. The default is 802.11g

Auto start at boot Whether to set auto start the WiFi AP

After configuration is done click on “Apply” to save. Click on “Start” to start the
WiFi AP. When it shows “Working” it means the board is now working under the WiFi
AP mode. In our example the IP was 192.168.2.1

Status: Working (192.165.2.1)

Now you can find the board from your mobile phone. In our example the SSID was
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“arm9.net” we could find it on our mobile phone. Click on it and input the password to

connect.

e~
v arm9.net a8 = @

FriendlvARM a= &

After the connection is successful you will find similar information shown as below

Wi-Fi s | arm9.net

= N

IP ik 192.168.2.2

F MRS 255.255.255.0

iz zz R 192.168.2.1

DNS 192.168.2.1, 8.8.8.8, 129....
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In our example the board’s IP was 192.168.2.1 we could browse http://192.168.2.1 on

our mobile phone.

RI2
—

192.168.2.1/ S

@ & pax HlEH L

WiFi AP Setting will save WiFi’s configuration data to the following files:

Configuration File

Comment

/etc/hostapd.conf

WiFi parameters

/etc/hostepd.conf

DHCP service parameters

[etc/rc.d/init.d/wifiapd

Start/Stop WiFi AP service

fetc/init.d/rcS

If you want to auto start WiFi AP service you can
add “/etc/rc.d/init.d/wifiapd start”
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4.1.11 Ping Test

After configure your network please go to “FriendlyARM” and click on “Ping

Testing”

Ere=Erating

IP &ddress: ¥ ping forever

PiNging. ..

PING 192,168,1,1 {192,168,1.1)% 56 dat stop
B4 bytes from 192,168,.1,1: =seq=0 ttl=t
B4 bytes from 192,168.1,1: seq=1 ttl=t

Close

Designed by FriendiyARM

All rights resarved. | wwearm8.net

o =N B .AR004s,,

4.1.12 Browser

Go to “FriendlyARM”, click on “Browser”, open the soft keypad on the left bottom

and you can type a website in the address bar.

E,-f‘f 8 & &

httpefim youdao.comsfkeyfrom=web.index -

W
3

e

B .B=[oz00

-
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4.1.13 LED Test

Go to “FriendlyARM” and click on “LED Testing”

EEEEER=ng

M Stop led-player

r

[ Close

r 5 .
Designed by FriendiyARM
All rights resarved. | www.arm8.net

-fe= .0 B Aoz

4.1.14 EEPROM Reading and Writing
Go to “FriendlyARM” and click on “I2C-EEPROM”. Click on “Write Data below

into EEPROM via IIC” you will see the writing process

e EERR Y =resting

Long, long ago there lived a

king, He loved horzes, One day
he azked an artist to draw him
a beautiful horse, The artist

zaid, ..
I a% Read EEFRCOM Data via lIC
Writing...
About... Close
S .- B ALz

Click on “Read EEPROM Data via I1C” you will see the reading process
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e EERR Y =resting

Long, long ago there lived a Long, long ago there lived a

king, He loved horzes, One day king, He loved horzes, One day

he azked an artist to draw him he az

a beautiful horse, The artist

zaid, ..

Write Data helow into EEPRORM via lIC ‘ - 2%

Reading...
Ahout... ‘ Close
S .- B AL oz0s

4.1.15 PWM Buzzer Test

Go to “FriendlyARM” and click on “PWM Buzzer” you will see the writing process.

Pt e e e =R i

Pk and Buzzer Testing

1130Hz —

Stop
Designed by FriendiyARM
All rights resarved. | wwewarm8.net Close
S . B AL o207

4.1.16 Serial Port

Note: before start this program please connect the serial port your want to test to your

board.
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- The on board CON1, 2, 3 and 4 are CPU UARTO, 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 “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 use a USB

hub to extend your serial ports.

i— — g - — e —

- - > — .
. < S ——— : — 2

: ,«6 VoA

Connect your serial port extension board to the Tiny4412°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.

Setting...

Caonnect

Close

LW | B L.ALN55

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
- 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.
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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)

‘D& A DB

www . arm9.net

Discaonnect

Clean

ol et
o Close

S

Ea Bk e

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/ttySACO0,1,2” or the USB to Serial
“/dev/ttyUSBO0,1,2,3”. Note: in this utility, SACO corresponds to CON1, SAC1
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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e oS etireE

Comm Port:
Speed:
Data:

Hex:

==

fdewttySAC2E -

fdewitySaC0
fdewittySaC
fdewttysacs
fdewittySac

fdewttysSaca
fdewttySaCa
fdewitySACH
fdewttySaCT
fdewttyUSED
fdewittyISE

Ok

Cancel

Ny FriendlyARM

FEdl.

whanerarmd net

B .O=20z208

S SErE=CEoEaiEsTEE

Coamm FPort:
Speed:
Crata:

Hex:

TFEEg . w

4.1.17 Com Ping

fdewttysace

Ok

115200 bps
1200 bps
2400 bps
4500 bps
9600 bps
19200 bps
35400 bps
57600 bps
115200 bps
230400 bps

Cancel

vy FriendlyARM

wad. | wwwarmB. net

B .A=R0z2z207

FriendlyARM developed another serial port utility “Com Ping” which is used to test

multiple serial ports

Com Ping

Comz | Com3d | Coma | Comil | USBO | USE1 | USEZ | USES |

Device: SodewsttySacC

Send Text: |[aT

[+ Send wran
Inwalidate: [1000

He= (.

5 bits -

DataBits:

Speed: 115200 bps -]

Start

b e
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1) “Send Text” is the text that will be sent to the specified port

2) “Invalidate” is the time span between two text sending

3) Supports hex bytes

After setting these parameters click on “Start” you will be able to communicate with

serial ports.

4.1.18 Audio Recording

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

PRESS TO RECORD

I
I
=

0a:00

| REC | | Clnse|

Designed by FriendlyARM

Al rights reserved. | www.arm8._net

== B AR

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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RCORDING...

PRESS TO PLAY

00:13 no:21

V‘J Stop | | | Men | Play | Cluse|

Designed by FriendlyARM Designed by FriendlyARM

All rights resarved. | www.arm8._net Al rights reserved. | www.arm® . net

TEEE . B AR 0a00 BES < B AR 040

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.

; m 0 Documents ‘C]

“ E‘j E‘j E
gjirl minizd40  Mew Soul

— @ &
_ panda suunflower —

Designed by FriendlyARM

All rights resarved. | www.arm8.net ™

Al types -| il -l

| [ |
T . SBR[ 0a0 HEET . sBR [ 0405

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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4.1.19 LCD Test

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

dialog pop up:
LD Testing
Display different color Designed by FriendlyARM
at full screen All rights reserved. | www.arm.net
Auto-loop ‘ ranual-control
Close
B acte B L.ARozs7

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

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

If you already played our 4412 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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applications || =& Friendly ARM Games Settings q Du:u:uments|
= e
Yices WA
< B
a» & Xé;
Internet Language Launcher Flugin kanager
~& @ @ @;5 _
Fower Manage- Recalibrate Rotation SECUtY
ment
Shutdown Software Pack- Sound
ages -
SN B L,AB610
Applications ||=& FriendlyARk Games Settings q Dncuments|
K Eernecananement
@ Power saving Glg
iDimiight  [20 <Jsecands
Internet ) e Plugin Manager
[v Light off 55 5| seconds
_ i =
FPower kanage- Lt rrr e Securit a
” Hr‘r'lFer::tH!jH i§ of Bright L
The hrighter the screen light, the more
@ haftery power is used. "
Shutdown ]
ages =
NN B L.AR1510

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 adjust it via the command line utility.
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4.1.20 A/D Conversion

The Samsung 4412 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 P.EEncatiDns =& FriendlyaRM Documents
‘ 'r=. p -
3G Dial-up &00 Convert Auto Start Setting Buttons =
& 0N 2
ChOS Camera File Erowser GPRS Dial-up GPRS SkS
B e AN ceo
IZC-EEPROM Fonguerar Language Setting LCD Test
J nEy
L3 s iy .
LED= hagic Geametry Metwark Setting Fenpad -
‘N - LN REY

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.
PSS EEEECEE ity
A b
Twist resistor W1, Get the RESULT
Tap screen, Drop off AIND Conwverting
I.':cs.igr_md ._“r F — Close
All rights reserved. | www.arm.net
ot == B L.O=RNos:7
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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.

SiEE=—E-raiiaie

n, Drop

endlyARM

Close

All rights reserved. | wweearm® . net

LR e B L.A=® o527

4.1.21 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.

k1 FE k.3 ke K3 k.G k7 .G

Close

LR e B L.A=L[oz40
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4.1.22 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, 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%u/z o
7[% [
NN S TN T 9 #
5. /. @R o0

4.1.23 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
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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.

B Ermemed——hlntes
File Edit Wiew &7 8 X m Q,

B180303539352

-

lubc’)*ﬂ E JEQHDZEL

4.1.24 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 Sefting

— Supported Language list

¢ English Designed by FriendiyARM
¢ Chinese All rights reserved. | www.arm8_net

7 Japanese

QK Close

s B B .A=Boz4s
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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).

|E Applications |'_j Frigndly AR "@I Games " settings "g Dncuments]

= =
B Q9 @
Calculatar Calendar Camera Clock
v @ B
Contacts hALSIC Motes
& g
Pictures Tasks Terminal T
Today WRIC YWoice Motes E|
o « B AR ozas
|68 FE=0s
& ) Q@
YO Al o] v AT g
g & -
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4.1.25 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
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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 Applications | =& Friendly ARk Games Settings

Diocuments
;: &3 Date/Time . m
Calculator Time Zone {7 Clock
Time |18 12 AM > )
& | B
Date Thursday, 20 January EIIIIIIEI|
Contacts Motes
E Time format 24 hour v|
Sunda - -
Pictures WEELS SERS 4 | Terminal
Drate format D/ v| T
- G =L
Taoday Yideos W C Yoice Motes E|

_I. ubcf - @

B L.AL1612

Select “Clock” from the menu.

£:53

Saturday, 1 January 2000

../ -BQ B ,AR[ozs3
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Click on “Stop Watch” to open a stopwatch utility

) | N
ﬂ ( Syt 00 :00 -0
( Lep 00 :00 -0
Stap | Lap/Split |
rubcﬁA®@ E JB@“DZE-’-l

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.

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

the screen in four directions.

+ abe.
4]
0
O
The choszen rotation will take effect immediately.
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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
E[T%S FriendluARH

B
‘Iié%i Egsii Iiiiiiiliiiiiiiiiiiliiiiiiliiiiil
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Setting All rights reserved. | waww.arm®. net
8 ¥ @
1
LED= Magic Metwark
Geometry Setting
ﬁ I!a FIiiT: ] E I!E rIiiL
Penpad Ping PWM-Buz=zer Penpad Fing PlM-Buzzer
g | L g | ;3
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4.1.27 Setup Auto Run Program

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.
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R R i By b

Program list Status

O &= Calendar
O & world Time
O @& voice MNotes
O Prausic

O PAriotes Eleet
O Erictures

O @Help Close
O @ Tasks

O @& ciock = Designed by FriendlyARM
M &&framara WA |v "Bl rights resarved. | www.arm8 nat
1l L3

W N B L.AR617

&

Save

All rights reserved. | www.arm8._net

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.

R R i By b

Program list Status
@) Calendar Auto Starﬂ
O & world Time
O @& voice MNotes
O Prausic

O PAriotes

O Erictures

O @Help

O @ Tasks

O @& ciock -

M1 a8 amars l
Il Wl
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Clean

Close
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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.

Program list Status
@Calendar Auto Starﬂ

O & world Time ;
O & voice Note; EEE=EIERSIENSH EIERI
O Prusic & Do you want to save the change?
O & rotes

D @F‘ictures e
O ETasks

O @ ciock = Designed by FriendlyARM
M @A ameara WA |v "All rights reserved. | www.arm@.net
I il

2. by B L.ARis19

=1

All rights resarved. | www.arm®_net

4.1.28 System Shutdown

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 your system boots from the Nand Flash, after you press this button, the system

will shutdown, reboot and enter the Qtopia interface.
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Note: Reboot is different from the “Watchdog” function we will introduce. The
“Watchdog” is “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

Shutdowen | Restart Server |

Reboot | Terminate Server |

These termination options are provided primarily for use while developing and
testing the Gitopia system. In 2 normal environment, these concepts are
UNRnecessary.

Zancel

o - B L.ALos07

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

changed its code to make it work.

4.1.29 Watchdog

The “Watchdog” is a very basic utility in embedded systems. The 4412 chip already

has a watchdog. The latest Linux kernel has drivers for it.
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Click on the “Watchdog” icon in the “FriendlyARM” tab

S ECEieaie TR R EE

WATCHDOG

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

Start

Designed by FriendlyARM

Al rights reserved. | wwesarm® . net

RN B L.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.

e R O e e D)

WATCHDOG

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

Feed

Designed by FriendlyARM

All rights reserved. | www.arm8.net

W N B L.AP[o309

4.1.30 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
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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.

[EE Applications

=& FriendlyaRM

@ Games Settings "D Documents
LS WalIL \AEUIEL Y LTy FEII}\J-U.L,I
Y i wyu L
Ping PWhA-Buzzer Recaorder Serial Fort
&ssistant
Liee ¥
¢ « pE )
SkAPlayer Start 5B Camera
VWS GtExtendedd.4.3 _
. —
& o
Watchdaog Wireless Lan |
Sefting 7
2 b - B L.ALN15:z0

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

4.1.31 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 co-exist in the same file system. In Qtopia-2.2.0, by clicking on a common
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Expertise on Embedded Linux, Android, WindowsCE

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.aﬁlicatiuns =& FriendlyaRm i Documents
WalIL \AEUIEL Y

Pt -Buzzer Recorder serial Port
&ssistant
0t X &
SkAPlayer Start Gt4.7.0 Start 5B Camera
CitE<tendedd 4.5 _
@ ~
Watchdaog Wireless Lan L_
Sefting 7
B .OR]16:23

gubcf -

If you have never run Qtopia4 on the system you will see the following GUI after

start it

QT Extggﬂ ed

tinue.

Click on the screen you will be directed to a configuration window where you can set

up your date and time. You can ignore it here and click on “Finish” to continue.
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Format

Automatic Ask

Finish

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

Qt Extended

37100

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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Contacts

Options Select

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...

b D

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.
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.
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4.2 Play Tiny4412 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.

‘e ttys) - B
I E) HRIEE) BEEN FIYC) fSXC) FERHE

igg%ﬁlﬁ—rtc s3c2410-rtc: setting system clock to 2000-01-81 19:32:45 UTC (946755
UBIFS: recovery needed

UBIFS: recovery completed

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

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

UBIFS: media format: 4 (latest is 4)

UBIFS: default compressor: LZ0Q

UBIFS: reserved for root: 0 bytes {0 KiB)

VYFS: Hounted root {ubifs filesystem).

Freeing init memory: 124K

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

[01/Jan/28080:11:32:48 +B00O] boa: server version Boa/B.94.13
[A1/Jan/2000:11:32:48 +0000]1 boa: server built Apr 8 2010 at 15:40:06.
[01/Jan/2000:11:32:48 +0000]1 boa: starting server pid=65?, port 80

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

Please press Enter to activate this console. eth®: link up, 108Mbps, full-duplex

. lpa Bx4SEL
EERE 17:15:0 ANSTH 115200 &-¥-1
4.2.1 Play MP3

This section will give a brief introduction on how to run Linux commands and

various application programs in Linux via a super terminal. Before move forward,
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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 is not a recommended I0 charset for FAT filesustems, filesystem will b
e case sensitive!

[01/Jan/2000:11:32 48 +0000] boa: server version Boa/0.94 13
[01/Jan/2008:11:32:48 ~0000] boa: server built Apr B 2010 at 15:40:06.
[01/Jan/2000:11:32 :48 +00DB] hoa: starting server pid=657, port 80

Try to bring eth@ interface up...... ethf: link down
Done

Please press Enter to activate this console. eth@: link up. 108Mbps, full-duplex
, 1pa Bx45E1

[root@FriendlyARM /1
[Foot@F riendlvARM /1# madplay /root/Documents/viva-la-vida.mp3
MPEG Audio Decoder 8.15.2 (beta) - Copyright (C) 2000-2004 Robert Leslie et al.
Title: Viva La Vida
Artist: Coldplay
Album: Viva La Vida Or Death And All His Friends
Track: 7
Year: 2008
Genre: Rock
Encoder: iTunes v/7.6
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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4.2.2 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.

4.2.3 File Transfer 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 Tiny4412 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:

E T R PR BB )
b:Ydata i
EHERDE W: Receive Files

v
Cﬁkm:lé[ xHQ || WA |

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
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set in the previous step. Please see the screen-shot below:

A ttys0 FEE Isncdem SEimissE f

TETEFEM: | VIVA-LA-VIDA ME3

TFiig A

\D: hdat 2t VIVA-LA-VIDA ME3 |

TR

Einmtt: | FiERW

oEE [

= |IE7L'-E§§”[5(
T EEEERE
B Tl

978K / 4720K |

00:05:56 | FREE: 10733 cps

BE ) (BEEEE] [0 |

(2) Transfering files by using “rz”

In your Tiny4412 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:

Pk

D:data

XS E):

P @):
Inoden SHHRIEE

D:\data\I-See-Tou. mp3

Send File

G ECCE L

Click on “Send” and the board will begin to receive your file
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3 ttys0 Bix Ismcdem SEifiEE ¥f

ETEEIE: D:'\datahI-See—You mp3

iR | EEEE I 141
3 IEERIE HidiT#: [0

it mEml BZ2E / B114K

B 00:01:15 | Flw 00:05:02 | TFRLE: 11223 cps

[ A i [ cps/bps (L) ]

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

using “mdSsum” to check whether this file 1s the same as the original one.

4.2.4 LED Test
(1) LED Server

After the system starts up it will automatically start a LED service
(/etc/re.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
#techo 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.
#techo 1 0.2 >/tmp/led—control

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

After this command is executed all 4 LEDs will be turned off.
#/etc/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 2 1

This will turn on LED3

4.2.5 User Button Test

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

scenario
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[root@FriendlyARM /18 buttons
key 1 is down

key 1 15 up
key 1 is down
key 2 1s down
key 2 is up
key 1 is up
kevy 3 is down
key 3 15 up
key 1 is down
key 1 is up
kev 1 1s down
key 5 is down
key 5 15 up
key 1 is up

4.2.6 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 Ports1, 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

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 CON3 via our extension board and type the

command below:
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#armcomtest —d /dev/ttySAC?2 -0

Here is a screenshot

0398)

Done

RPC: Registered udp transport module,
RPC: Registered tcp transport module.
s53c24ll-rtc s3c2dll-rto: setting system clock to 2080-02-10 11:43:18 UTC (347479

vaffs: dev is 32505858 name is "mtdblockZ2™
vaffs: passed flags
vaff=: Attemnpting MHTD mount on 31.2, “mtdblock2®
vaf fs_read_supexr:
VFS: Hounted root (vaffs filesy=stem) on device 31:2.
Freseing init memnory:
hwclock: settimecfdavy() failed: Invalid argument

[05-Jan~1944:05:15:09 +0000] boa: =erver wver=s=ion Boa~0_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 pid=49&6, port 80

Try to bring ethl interface up...... ethl: link down
Pleas= press Enter to activate this console, ethl: link up, 100Mbps. full-duple=x
lpa 0x45E1

[root@FriendlvARM 1%
[;qq;??rigndlyARH S]1# armcomteszt —d SdevsttySAC1 —o
JIIIIFIIIIEELHEEHEEH

isCheckpointed 0
144K

4.2.7 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.

[root@FriendlvAREM 1%
[root@FriendlvAEM 1%
[root@FriendlvARM < ]# pw
pwd pwn_test
[root@FriendlvAEM < ]1# pwn_test

BUZZER TEST ( FPUM Control )
Press +/- to increase-sreduce the frequency of BUZZER |
Press 'ESC' key to Exit this program |

Freq = 1010

Freq = 1020

Freq = 1030

Fregq = 1020

Freq = 1010

Freq = 1000
Address: Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640 Website:  http://www.arm9.net
Sales: +86-20-85201025 Tech Support: +86-13719442657 Fax: +86-20-85261505
Email for Business and Cooperation: capbily@163.com Email for Tech Support: dev_friendlyarm@163.com

% -139- ®



Complete ARM Solutions
Design, Development and Manufacturing

4.2.8 Backligh 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.

4.2.9 12C-EEPROM Test

Type “i2¢c —w” in a terminal you will be able to write data (0x00-0xff) to 24C08.

oooo|
0010|
oozo|
0030
0040|
0050|
0060
o070
oogo
o090
00a0
00b0
00c0
00do
00e0

oo0f0

oo
10
20
30
40
50
&0
70
a0
a0
al
b
i
di
el
il

01
11
21
31
41
51
61
71
a1
91
al
bl
cl
dl
el
f1l

nz
12
22
32
42
52
B2
72
a2
92
az
b2
2
dz
e
f2

03
13
23
33
43
53
63
73
a3
93
a3
b3
=3
d3
a3
£3

[root@FriendlvARM ~]#
[root@FriendlvARM ~1#
[root@FriendlvARM ~1# 12c —w
Open Adewvs1Zc<0 with 8bit mode

Writing 0=x00-0xff into Z24C08

04
14
24
34
44
54
B4
74
g4
94
a4
b4
4
d4
=4
f4

[root@FriendlvARM ~]#

ns
15
25
35
45
55
1
75
gg&
95
ak
juls
=5
ds
a5
5

06
16
26
36
46
56
BB
76
86
96
ab
b&
ch
d&
2h
f6

nz
17
27
az
47
57
&7
77
87
97
a7
b7
=7
d7
a7
£7
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Type “i2¢ —” in a terminal you will be able to read data from 24C08.

00fO| £0 £1 £2 £3 £4 £5 f6 (7 t8 £9 fa fb fc fd fe ff

[root@FriendlvARM ~]# i12c —-r
Open sdewvs1Z2c-0 with 8bit mode
Reading 256 byvtes from 0x0

gooo| o0 01 02 03 04 05 06 OF 08 09 Oa Ob Oc 0d Oe Of
o010| 10 11 12 13 14 15 16 17 1% 19 la 1b 1lc 1d le 1f
o020| 20 21 22 23 24 25 28 27 28 29 2a 2b 2c 2d Ze Zf
o030| 30 31 32 33 34 35 36 37 38 39 3a 3b 3c 3d 3e 3f
0040 40 41 42 43 44 45 46 47 48 49 4a 4b 4c 4d 4= 4f
poso| 50 51 52 53 54 55 56 57 58 59 Sa Sb 5c 5d 5= &5f
00e0| &0 B1 62 63 64 B5 BB &7 68 69 6a &b 6c 6d 6= Bf
po7o| F0 71 V2 73 74 7S5 Te 77 78 79 7a ?b 7c 7d Ve Vi
poso| 80 81 82 83 84 85 86 87 28 89 8a 8b 8c 8d Be Bf
ooso| 90 91 92 93 94 95 96 97 98 99 %a % %c 9d %= 9f

0Dald| al al a2 a3 a4 ab ab a7 afd a9 aa ab ac ad as af
00b0| bBO Bl b2 B3 b4 bBS hé b7 b# b9 ba bb bc bd be hf
00c0| <0 =1 =2 =3 =4 =5 ch =7 cl c9 ca cb cc cd ce cf
oodo| do0 d1 d2 43 d4 45 de 47 d& d9 da db dc dd de df
00e0| e0 21 =2 =3 =4 5 6 =7 ed 29 ea eb ec ed e= ef

ODO£O| £0 £1 £2 £3 f£4 5 f6 £7 £ £9 fa fb fc fd fe {f
[root@FriendlvARM ~]1#

4.2.10 A/D Conversion Test

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

the W1 resistor you will observe the output.

[root@EFriendlyARM #]# adc-test
press Ctrl-C to stop

Ualue:
Ualue:
Ualue:
Ualue:
UValue:
UValue
Value
Ualue
Ualue
Ualue:
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4.2.11 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 Tiny4412 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

Connect your USB WiFi card to your board you will see the following screenshot
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Execute the scan command to search for a network: #scan-wifi

In our example it found three networks and “63%” indicated the strength of the
signals. 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:
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mode — security type, such as “wpa”, “wpa2”, “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
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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15 one

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.

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

Stepl: Select your network’s security type. (The router we used in this example was

TL-WR740N.) Open its web page.
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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 “Save” and reboot your router. Note: on how to configure your router you need to

refer to your router’s manual.
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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

(A’ D ke HBHE

S B ED T usaili iR SR IR0 4S5 B

FriendiyARM

LUsHaIAYEW

N = @ Internet | @FW=T AW 3~ KNiOw ~
—_—
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3. Close USB WiFi Connection

Command “stop-wifi” to close your USB WiFi connection

4.2.12 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
ethi Link encap:Ethernet addr 08:00:3E:26:0A:5B
inet addr:192.168.1.230 EBcast:192.168.1.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:14 errors:0 dropped:0 overruns:0 frame:0
T¥ packets:0 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txgqueuelen: 1000
R¥ bytes:1193 (1.1 KiB) T¥ bytes:0 (0.0 B}
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 errors:0 dropped:0 overruns:0 frame:0
TX packets:0 error=s:0 dropped:0 overruns:0 carrier:0
collisions:0 txgueuelen: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 seq=0 ttl=64 time=6.35 msi”’;’

64 bytes from 192.168.1.1: icmp seq=1l ttl=64 time=0.9 m=
- — —  — — ——— — —— — — — — — .~ — —

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”.
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File Edit ¥iew Options Transfer Script Windew Help

S N R QAR S &P

[rootEFriendlyARM /]1# route add default gqw 192.168.1.1

root@FriendlyARHd /1# telnet 282 _112_17_137 s

: UARM /1% Lelnel 202 11217130 g @pkel | PAIEE R5MEbbs
FifF (1,18,15) 5353 A 1.32 1.22 119 [TEF]

Entering character mode
Escape character is '"]*

Il

(CERNET ) LE RS Hi1 1

o AR

Fab ittt - 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
scutbbsEscut . _edu.cn

E42FNCERNET P 5FM, it

Ready Serial: COMLI | 30, 50 | 30 Rows, 7T Cols Linux

4.2.13 Ethernet Configuration

Connect your board to the internet, write down your gateway IP(the one in our
example 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
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If it is a success you will see the following output

[rootEBFriendlyARM /]# route add default gw 192 _168B.1.1
[root@FriendlyARM F1# ping 282112 .17 137

PING 282.112.17.137 (202.112.17.137): 56 data bytes

64 bytes From 202112 .17 .137: icmp_seq=08 tt1l=52 time=1509.6 ms
64 bytes fFrom 202 .112_17.137: icmp_seq=1 ttl=52 time=1426.0 ms
64 bytes from 282.112.17.137: icmp seq=2 ttl=52 time=14456.8 ms

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

get it from your network manager

3 a
Internet Protocol Version 4 (TCP/IPvd) Properties &u
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 IF settings.

) Obtain an IP address automatically
@ Use the following IP address:

IF address: 192 . 168 . 1 . 166
Subnet mask: 255 ,255 ,255 , 0
Default gateway: 192 .168 . 1 . 1

Obtain DMS server address automatically
@ Use the following DNS server addresses:

Preferred DMS server: 202 . 98 .

Alternate DMNS server:

[T validate settings upon exit

] [ Cancel ]
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The one in our example was “202.96.128.86”. Therefore we set our board as follows:
#rm /etc/resolv.conf; This is to remove the existing configuration file.
#touch /etc/resolv.conf; This is to generate a resolv.conf file
#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.

[root@FriendlyARM /18# rm /etc/resolu.conf

[rootE@FriendlyARM /]# touch fetc/resolv.conf

[rootE@FriendlyARM /]# echo nameserver 202.96.128.86 >> /etc/resolu.conf
[rootE@FriendlyARM /1# cat /etc/resolv.conf

nameserver 202.96.128.86

[rootE@FriendlyARM /]# ping www.163.com

PING www.cache.split.netease.com {2208.181.28.54): 56 data bytes
64 bytes from 2208.181.28.54: icmp seq=8 ttl=53 time=1353.8 ms
64 bytes from 2208.181.28.54: icmp seq=1 ttl=53 time=1378.8 ms
64 bytes from 228.181.28.54: icmp seq=2 ttl=53 time=1398.1 ms
64 bytes from 228.181.28.54: icmp_seq=4 ttl=53 time=1356.8 ms
64 bytes from 228.181.28.54: icmp_seq=5 ttl=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 = 1314.9/1368.1/1398.1 ns
[root@FriendlyARM /]# _

4.2.14 Configure MAC Address
The MAC address in the Tiny4412 is “soft” therefore you can change it via
“ifconfig”.

First check your current MAC address via “ifconfig”:

#ifconfig ;
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Flags Metric Ref Uze Iface
] 1] 1] 0 ethi
uG 0 0 0 =th0

1.1
“1# 1fcon

RUHNING MUL } J eLric! ]
4 errors: 0 « ed i) ins: 0 frame: [
T T 0 | [ | U carrimx
woueEweE len 1000

(5.1 KiB)

[root@FriendlvARM ~

In our example the MAC was “08: 90: 90: 90: 90: 907, 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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[root@FriendlyARM /1% ifconfig eth® hw ether B88:11:aa:bb:cc:dd

[Foot@FriendlyARM /]# ifconfig eth@ up

[root@FriendlyARM /18 ifconfig

etha Link encap:Ethernet HWaddr 80:11:AA:BB:CC:DD
inet addr:192.168.1.230 Bcast:192.168.1.255 Hask:255.255.255.0
UP BROADCAST RUHHING MULTICAST HMTU:1588 HMetric:1
RY packets:68 errors:8 dropped:8 overruns:@ frame:@8
T4 packets:8 errors:8 dropped:® overruns:@ carrier:8
collisions:@ txqueuelen:1088
R¥ bytes:4791 (4.6 KiB) TX bytes:672 (672.8 B)
Interrupt:53 Base address:Bx3ad

Link encap:Local Loopback

inet addr:127.8.8.1 HMask:255.08.8.8

UP LOOPBACK RUNHING HMTU:16436 Hetric:1

RX packets:@ errors:8 dropped:8 overruns:8 frame:@
T8 packets:® errors:8 dropped:8 overruns:B8 carrier:8
collisions:@ txqueuelen:@

R¥ bytes:0 (0.8 B) TX bytes:8 (0.8 B)

[root@FriendlyARH /1% ping 192.168.1.1
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

4.2.15 Telnet Tiny4412

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.
[y Telnet 192.168.1. 230

Kernel 2.6.29 on (/dev/pts-H>
FriendlyARM login: root
[voot@FriendlyARM ~1H# 1s

infinity 20688 mp3

linuxrc

[voot@BFriendlyARH 18
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4.2.16 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 /nome/plg

directory.

e CzYWINDOWSy systen32i\cmd. exe — ftp 192_168. 1. 230

CzminiZ244@xftp 122.168_1 _234

Connected to 172_168.1.23@.

220 FriendlyARM FTP server CUersion 6.4-.0penBED-Linux—ftpd-@A.17> ready.
Uzer <1922.168.1.230:<Cnone2>: plg

331 Password required for plg.

FPazsword:

238 User plg logged in.

zet to I.
command successful.

158 Opening ASCII mode data connection for ‘file list’.
-ash_history

fer complete.
ftp: WrE| 14 =77, B 8.8ASeconds 14880.80Kbytes sec.
Fftp>» put test.mp3d
2080 PORT command successful.

158 Opening BIMARY mode data connection for *TEST_MP3' .
sfer complete.
1884924 =1, FE 1.64Seconds 1P99.89Kbytes.sec.

2608 PORT command successful.

158 Opening ASCII mode data connection for ‘file list’.
TEST .HP3

-ash_history

226 Tranzsfer complete.

ftp: WrE| 24 =T, B 8.80Seconds 24880.80Kbytes.- sec.
fFtp>
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Expertise on Embedded Linux, Android, WindowsCE

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

following page will be loaded

/~ USBE&LnEZRMAT - ¥indows Internet Explorer

G(:\J v |& nttp://192.168.1.230/1eds. htnl = [*2][x] [eoosre P~
W @ RS MERE I (2 -8 & -3fEe - $IR0-@- & 3

@ AEH &

B4 3 ILED it

o
®
[ ]

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

( [— [— [— ‘* ‘* ‘* [0 Internet [ & 100% 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:
#/etc/rc.d/init.d/httpd stop

Then restart the service

#/etc/rc.d/init.d/httpd start
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4.2.18 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) hwclock -w # save your setting to 4412’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.

4.2.19 Save Date to Flash Permenantly

The Tiny4412 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.

4.2.20 Setup Auto Run Program
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)

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

prevlevel=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 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 /sbin/mdev > /proc/sys/kernel/hotplug
/sbin/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 —o 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

syslogd

/etc/re. d/init. d/netd start

echo 7 7 > /dev/ttyl

echo ”“Starting networking...” > /dev/ttyl

sleep 1

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

echo 7 7 > /dev/ttyl

echo ”“Starting web server...” > /dev/ttyl

sleep 1

/etc/re.d/init. d/leds start

echo 7 7 > /dev/ttyl

echo ”“Starting leds service...” > /dev/ttyl
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echo ” ”
sleep 1

echo 7 7 > /dev/ttyl

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

echo “Loading sound card config...” > /dev/ttyl
echo ” ”

/sbin/ifconfig lo 127.0.0.1

/etc/init. d/ifconfig—eth0

/bin/qtopia &

echo 7 7 > /dev/ttyl

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

4.2.21 Take Screenshot 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”.

4.2.22 Check RAM Info

The Tiny4412 system incorporates a 1G DDR3 RAM. Some users complained that
they can only find less than 1G 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.

4.3 Setup Fedora9 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
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testing for the Tiny4412 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

-1386-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.

4.3.1 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”

Helcome to Fedora 97t

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

the next step

elcome to Fedora for

] Disc Found |

To begin testing the media before
installation press 0OK.

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

<Tab>s<Alt-Tab> between elements i <Space> selects i <F12> next screen

Step3: it enters the graphic interface, click on the “Next” button.

fedora®
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Step4: set the installation language. In this example, we chose the simplified English.

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

Chinese(simplified) (& #4770)
Chinese(Traditional) (2§ 4)
Croatian (Hrvatski)

Czech (Cestina)

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

Finnish (suomi)

French (Francais)

German (Deutsch)

Greek (EAANVIKG)

Gujarati (21%=il)

4m Back Ep Next

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

fedora®

Select the appropriate keyboard for the system.

Slowak (gwerty)

| Slowenian

Spanish

i5wedish

iSwiss French

| Swiss French (latinl)

Swiss German

Swiss German (latinl)

Tamil (Inscript)

Tamil (Typewriter)

Turkish |
s Eengien |
EU.S. International

Ukrainian

United Kingdom
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Step 6: configure the network.

fedora®

Network Devices

| Active on Boot Device IPv4/Netmask IPvG/Prefix [

Hostname
Set the hostname:

automatically via DHCP

@ manually localhost.localdomain (e.qg.. host.domain.com)

Miscellaneous Settings
Gateway:

Primary DNS:

Secondary DNS: 7

4= Back Ep 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.

Edit Interface
Network Dev

| Active on Boc | Advanced Micro Devices [AMD] 79c970 [PCnet32 LANCE]

m Hardware address: 00:0c:29:27:87:51

<1 Enable IPv4 support

Dynamic IP configuration (DHCP)
= Manual configuration
IP Address

_— Prefix (Netmask)
estname 192.168.1.108 /|255.255.255.0
Set the hostn:
automaticz | [J Enable IPv6 support
@ manually |l
Miscellaneou
Gateway:

Primary DNS:

Secondary DN! egancel <Fok

4m Back Ep Next
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Click on the OK button and go on to set the machine name, gateway and DNS.
fedora®

MNetwork Devices

| Active on Boot | Dev

ice IPv4/NMetmask

IPvG/Prefix Edit
11.108/24 Disabled
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.]]
Secondary DNS:

4@ Back Ep Next
Step 7: set the time zone. We chose “Asia/Shanghai”.

F

fedora

Please select the nearest city in your time zone:

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

~

v System clock uses UTC

o
Address:
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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

fedora®-

the system. Enter a password for the root

O The root account is used for administering
user.

Root Password: =====-=

Confirm: = |sesssss

4m Back =P Next

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

disk data.

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.

Remowe Linux partitions on selected drives and create default layout -

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

=

== Adwvanced storage configuration

What drive would you like to boot this installation from?

Rewview and modify partitioning layout

-
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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.

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 ~

Encrypt system

Select the drive(s) to u = S
Writing partitioning to disk

<
/;\\ The partitioning options you have selected will
&2 now be written to disk. Any data on deleted
or reformatted partitions will be lost
<= Advanced storage [ Go back ] Write changes to disk

What drive would you |

Review and modify partitioning layout

sk

Here is the format process:

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 ~

Encrypt system

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

Formatting / file system...

=F Advanced storage configuration

What drive would you like to boot this installation from?

Review and modify partitioning layout

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

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?

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

7\ Additional Fedora Software
¥ Fedora

= Add additional software repositories |=# 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 Ep Next

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

fedora®
Desktop Environments [ % 1 Clustering
Applications | 7' DNS Name Server
‘ Development ~ FTP Server
| _Servers Legacy Network Server
Base System | = O Mail Server
Languages @ ' MySQL Database
{7} O Network Servers -

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

4mBack 7 =) Next
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Step 13: begin installation

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.

fedora®

Congratulations, the installation is complete.

Press the "Reboot" button to reboot your system.

&

a Reboot
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Stepl5: after installation completed, click on the reboot button on the page shown in

step 14

Mo 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

o
.
oL
S ‘ /77’;‘71?@
j B =

Step16: skip this license page and go “forward”

WwWelcome

License Information

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
Date and Time Public License wversion 2. There are no restrictions on using, copying, or modifying
Hardware Profile this code. Howewer, 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.

Create User
If wyou would like to understand what those restrictions are, please wvisit http://

fedoraproject.org/wiki/Legal/Licenses/LicenseAgreement.

Understood, please proceed.

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

Welcome

Create User

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

administrative) use of your system. To create a system 'username,’

* Create User

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...

s

Press “continue” to go on.

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:

It is highly recommended that a personal user ros or NIs,
™ account be created. If you continue without an
== account, you can only log in with the root

account, which is reserved for administrative use -
Use Metwork Login...

only.
Continue Create account ]
4= Back Ep Forward
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Stepl8: setup date and time. We ignored this and went to the next step.

Welcome

Date and Time

Information

Create User
Date and Time
Hardware Profile

Please set the date and time for the system.

ey ) .
Date & Time | Network Time Protocol Time Zone

Date Time
< March > < 2009 > Current Time : 11:05:20
Sun Mon Tue Wed Thu Fri Sat Hour : |11 i
1 2 3 4 5 5] 7 i :
8 5 10 11 12 13 14 MIEHEEE 2 .
15 1& 17 18 19 20 21 Second : |53 -

22 EEl 24 25 26 27 28

29 30 31

s

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

Welcome T,

i Hardware Profile

Information

Create User Smolt i_s a hardware proﬁler for The Fedora Project_. Submitti_ng your
i profile is a great way to give back to the community as this information is
Date and Time 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

05S: Fedora release 9 (Sulphur)

Default run level: 5

Language: en_US.UTF-8

Platform: i686

BogoMIP5: 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

= Do not send profile

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

welcome L) -

i Hardware Profile

Information

Create User 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 |T|
05: Fedora release 9 (Sulphur)
Default run level: 5

Language: en_US.UTF-8

Date and Time

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

GHz

[ Reconsider sending ]( Mo, do not send. ]

Form factor: unknown
Kernel: 2.6.25-14.fc9.i686
SELinux Enabled: True
SELinux Policy: targeted —
= >

) Send Profile

@® Do not send profile

4= Back Finish

Step 20: on the login page, login as “root”

[ Other...

Username: [root]

anncel || €& LogIn

qg } Wed Mar 25, 5:38 AM
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Input the password we just created for “root”

Other...

Password: [

‘76gancel ‘ @ Log In

|@’ Mon Mar 23, 11:08 AM

When login as “root”, the following popup window will show up, just click on

“Continue”

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.

Continue ’[ aguit ]
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Expertise on Embedded Linux, Android, WindowsCE

Below is the interface the user will see after a successful login.
£ Applications LIROTIUN Je)

[[2€ Accessories >

[# =] root Mon Mar 23, 11:10 AM of}3)

#% cames >
-7 Graphics >
6 Internet >
] office >
~~T Programming >
Iy sound & Video >

L ¥ System Tools \(a Disk Management

&) Disk Usage Analyzer

File Browser

Phone Manager

2~<| Power Statistics

E SELinux Policy Generation Tool
‘{Y SELinux Troubleshooter

12| system Log
System Monitor

>~ 1 Terminal

4.3.2 Add User Account

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

Step 1: go to “Users and Groups”

T Add/Remove Software
ﬁ Authentication
Lf@ Date & Time

|¥22| Preferences >‘ LA Display

A Administration S;t Firewall

l@j Network

& Network Device Control

N Help

L 4 About GNOME
€9 About Fedora
_@ About this Computer

L Printing

@ SELinux Management

{s» Services

ﬁ Log Ut ot Software Sources
| (@) shut Down.. %7 Update System

9 Applications Places [EELLI@& | & Users and Groups ‘
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Sales: +86-20-85201025 Tech Support: +86-13719442657 Fax: +86-20-85261505
Email for Business and Cooperation: capbily@163.com Email for Tech Support: dev_friendlyarm@163.com

¥ -175- |



Complete ARM Solutions
Design, Development and Manufacturing

Step 2: open the “Users Manager” window

. User Manager - X
File Edit Help
i _'l._l
- &
Add User Add Group Refresh Hel
Search dlter: | | |-ﬂpply flter|
Users -Grgups

User Mams

User ID -

rull Name Login Shell

Primary Group

llome Directory

Step 3: click on the “Add User” button, type the user name and password

= Create New User —als e

User Name: 'plg i

Full Name: h::lg \

Password | btk \

Confirm Password: | AR [

Lcgin Shell: | /oin/bash [« ]

/! Create home directory

Home Directory: |/home/plg

/1 Create a prnivate group for the user
1 Specify user ID manually:

1 Specify group ID manually:

\ égancelr " Q?QK ‘

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.
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=

User Manager —

File Edit Help
B8N
= &
Add User Add Group Refrash Help
Search filter: | 1 ' Appl
Users | Graups
] User Name User ID v  Primary Group Full Name Login Shell Home Dire:
plg 501 501 plg /bin/bash /home/plg

root@tom:~
Tabs Help

FEile
[root@tom ~]1% 1s shome/

plg
[root@tom ~]# []

Edit Vew Terminal

4.3.3 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.

Wirtual Hachine Setting=s

Hardware | Options

<]

Device

Drevice skatus

E S Flernory

fe= Hard Disk (SCSI)
(= OO OvD (IDE)
[ Floppey

L Ihlebvuork Sdapker
@USB Zontroller
'.E'Z' Sound Card
EDisplav

B Processors

Sumnmary
916 ME Connected
20 GB [#] Connect at power on

Using File C:Pr...
Auko deteck
Eridged
Fresent
Auto deteck
Auko deteck
1

Mebvwork conmeckion

(#) Bridged: Connected direckly ba the phywsical network]

add. .. ] [ Remowve

Feplicate phyysical network connection skake
2 MAT: Used ko share the host's IF address
) Host-only: & private network shared with the host

) Cuskom: Specific virtual network,

[ [l ] [ Zancel ] [ Help ]
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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

R — G
e Bt Vew Favortes Tools Meb
‘OM\J pADS LR QL M i
e | T 11 B
- — ETEEE
shae 5 You can thase s Sobder with other uters on your MINI2A40_... MINIZH4O_... MINE2440_... MINI2#AO_...
;J M!oan&dmluhﬂducﬁ‘smh
r) 1 Do rot shave e bokdr . T ?ﬂj
MG2e40_., | 1 Shase i folde MARH0SK,.. M40,  umtangiate
Share e [ thve 19 >
Commart. I
Uses imit & Mapmum alowed
T Mlow tis rumber of woert: I :1__4
To set permmscns for who L .
ki Over e ot ik Pomisions. S

1 Toe cifion ek P l
© corle seltrgs aconss, Caching

New Shae ]
[t cbiects octs select Wirdows Frewal is configured 1o show s Jolder 1o be shared [ | —;'&.W_-i
wath other comguters on the network.
Yines yons Wi Feewal soitings = can
Ee RS9 senes run on the Samsung S3C2440
mi IRAM and FLASH memaory  The
o | 0K I Corcel I ; I b built in to ensure the stabity of the
Sy - be 44ayers board. adopting the ENIG

tachanians sod recfaetinnal scnallannth vannn th anenn hn romelatansee of tha sianale of tha kau einnal

Step 2: set Fedora9

| Floppy Drive

@ Network

;] mini2440 on 192.168.1.123

“® Connect to Server...

7@ Search for Files...

6 Applications | | system e L@-

Open the window below:
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onnec

Service type:  Public FTP v

Server:

Optional information:

Port:

Folder:

1 Add bookmark

Bookmark name:

&3 Help

0 Server =

| |

| |
| |

anncel | Connect |

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

-

Connect to Server »®

Service type: | Windows share v

Server:

Optional information:

Share:
Folder:

User Name:

Domain Name:
|| Add bookmark

Bookmark name:

N

%% Help

)

-

| |

| |
| |
| |
| |

| anncel | Connect

Input the shared file’s name and its windows machine IP

Address:
Sales: +86-20-85201025
Email for Business and Cooperation:

Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640
Tech Support: +86-13719442657

capbily@163.com

Website: http://www.arm9.net
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[ | Connect to Server X

Service type:  Windows share v

[gewer: 1192.168.1.23 |]

Optional information:

[ghare: 'share_f9 |

Folder: | |

User Name: | |

Domain Name: | |

[/ Add bookmark

Bookmark name: [5hare_f9| l

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

. Enter Password X

Password required for share share_f9 on 192.168.1.123

Username: | [} !

Domain: | MYGROUP i

Password: | i

‘@ Forget password immediately
 Remember passwoard until you logout

> Remember forever

Q_(;ancel | Connect

Go ahead and “connect” again, you will see the shared files you just set in your

windows system.
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Expertise on Embedded Linux, Android, WindowsCE

| 5 X

File Ecit View (2laces Hep

porting sample arm-linux-gcc-2.95.  arm-linux-gcc-3.3.2.
3.tqz tgz
arm-linux-gqcc-3.4.1. arm-qtopia.tgz busybox-1.2.0.tgz il
Lgs
examples.tgz ipag-qtooia.tgz Nasn2440.tgz
=] =] | v

£ share_f9 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.

File Edit XYiew Temminal Tabs Help

[root@tom ~ # ls /root/.gvfs/ Z

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/

arm- Linux-gcc-2.95.3.1tgz porting samp.e

arm-linux-gcc-3.3.2.tgz readme . txt

arm-1inux-gcc-3.4.1.1qg7 ront default tgz

arm-qtopia.tgz root mizi.tgz

busybox-1.2.0.tgz root nfs.tgz )

examplzss.tgz root qtopia mouse.tgz

ipaq-qtogpia. tgz root gtopia Tp.tgz

jflash2440.tgz vivi.tgz

kernel-2.6.13-mini2440-20081127.t3z x86-gtopia.tgz

nkyaffsimage.t3z

[rool@Lon ~ #
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To disconnect the shared directory, right click on the shared directory and following the

operations in the screenshot below:

Stretch Icon

mini2440 Create Archive...

Unmount Volume

£\_Properties

share_f9 on 192.
168.1.123

4.3.4 Set Up Cross Compile Environment

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

Note: there is a space after “C” and “C” is a capital letter.
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These commands will install “arm-linux-gec” in the

“lopt/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

Fle Edit View Terminal Tabs Help
# .bashrc

# User specific aliases and functions

alias rm="mm -i
alias cp="cp -1i
alias my="mv -i

# Source global defipnitions
it [ -T fetc/bashrc |; the
Jfetc/bashrc

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

1,1 ALl

Logout and login the system again (no need to reboot the system, just go to “start”->

“logout”), the above settings will take into effect. Type “arm-linux-gcc —v”, if the
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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

Fle Edit View Terminal Tabs Help

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

Using built-in specs.

COLLECT GCC=arm-linux-gcc

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

rapper

Target: arm-none-Llinux-gnueabi

Configured with: /work/toolchain/build/src/gcc-4.5.1/configure --build=1686-build pc-linux-gnu --hos

t=1686-build pc-linux-gnu --target=arm-none-linux-gnueabl --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=armll7&jzf-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-1linux-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-1linux-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 4.5.11# ]

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

- QtE-4.7.0 (for ARM)
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- Busybox-1.17 source code
- Sample programs code (developed by FriendlyArm)
- Target file system directory
- File system image maker (for YAFFS2)
- Linux logo maker: logo_maker
Note: all source code and utilities should be uncompressed and compiled with

arm-linux-gcc-4.4.1

4.4.1 Uncompress Source Code

Firstly, create a working directory: /opt/FriendlyARM/tiny4412/linux

After execute command “mkdir —p /opt/FriendlyARM/tiny4412/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 the Linux kernel source code

In the work directory /opt/FriendlyARM/tiny4412/linux, run the commands below:
#cd /opt/FriendlyARM/tiny4412/linux

#tar xvzf /tmp/linux/linux-3.5-20131010.tar.gz
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A linux-3.5 directory is created and it will include a complete copy of linux kernel
source code.
Note: 20131010 is the date when FriendlyARM released the new version, the file name
in the shipped CD may be different.
(3) Uncompress and Install the target file system

In the work directory /opt/FriendlyARM/tiny4412/linux, run the commands below:
#cd /opt/FriendlyARM/tiny4412/linux
#tar xvzf /tmp/linux/rootfs_qtopia_qt4-20131010.tgz

A rootfs_qtopia-qt4 directory is created it will include a complete copy of linux
kernel source code.
Note: 20131010 is the date when FriendlyARM released the new version, the file name
in the shipped CD may be different.
(4) Uncompress and install Qtopia source code

In the work directory /opt/FriendlyARM/tiny4412/linux, run the commands below:
#cd /opt/FriendlyARM/tiny4412/linux
#tar xvzf tmp/linux/x86-qtopia-20100420.tar.gz
#tar xvzf /tmp/linux/arm-qtopia-20101105.tar.gz

An x86-qgtopia directory and an arm-qtopia directory will be created, and their source
code will be uncompressed into these two directories.
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.
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(5) Uncompress and install gt-extended-4.4.3 source code

In the work directory /opt/FriendlyARM/tiny4412/linux, run the commands below:
#cd /opt/FriendlyARM/tiny4412/linux
#tar xvzf tmp/linux/x86-qt-extended-4.4.3-20101003.tgz
#tar xvzf tmp/linux/arm-qt-extended-4.4.3-20101105.tgz

An x86-qt-extended-4.4.3 and an arm-qt-extended-4.4.3 are created their source code
will be uncompressed into these two directories.
(6) Uncompress and install QtE-4.7.0 source code

In the work directory /opt/FriendlyARM/tiny4412/linux, run the commands below:
#cd /opt/FriendlyARM/tiny4412/linux
#tar xvzf tmp/linux/x86-qte-4.6.1-20100516.tar.gz
#tar xvzf /tmp/linux/arm-qte-4.7.0-20101105.tar.gz

An x86-qte-4.6.1 and an arm-qte-4.7.0 are created their source code will be
uncompressed into these two directories.
(7) 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/tiny4412/linux, run the commands below:
#cd /opt/FriendlyARM/tiny4412/linux
#tar xvzf /tmp/linux/busybox-1.17.2-20101120.tgz

A busybox-1.17.2 directory is created its source code will be extracted into this
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directory.
Note: for the sake of users, we have made a default configuration file: fa.config.
(8) Uncompress and install Linux sample programs
In the work directory /opt/FriendlyARM/tiny4412/linux, run the commands below:
#cd /opt/FriendlyARM/tiny4412/linux
#tar xvzf tmp/linux/examples-tiny4412-20131010.tgz
An examples directory is all the source code will be extracted into this directory.

Note: all these sample programs are developed by FriendlyARM.

4.4.2 Create Target File System
We offered the following two packages:
® rootfs_gtopia_qt4-20131010.tgz
Execute the following commands:
#cd /opt/FriendlyARM/tiny4412/linux
#tar xvzf tmp/linux/ rootfs_qtopia_qt4-20131010.tgz
A rootfs_gtopia_gt4 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 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)
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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)

4.4.3 Install Logo Maker

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” 1s 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

Friendly Linux Logo Maker

File Help
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4.5 Configure and Compile Kernel

Type the following command to compile:
#cp /opt/FriendlyARM/tiny4412/android/linux-3.5
#cp tiny4412 linux_defconfig .config : there is a space after “defconfig” and a «.”
#make ; begins to compile

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

“arch/arm/boot™.

4.6 Make File System Image

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

Enter “/opt/FriendlyARM/tiny4412/linux” and execute the following command:
#make_ext4fs —s —| 314572800 —a root —L linux rootfs_qgtopia_qt4.img
rootfs_qtopia_qt4

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.

4.7 Sample Linux Programs

This section lists some sample Linux programs for users’ reference.

You can find those programs under “/opt/FriendlyARM/tiny4412/examples”.All
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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 -~

Using built-in specs.

COLLECT GCC=arm-linux-gcc

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

rapper

Target: arm-none-Llinux-gnueabi

Configured with: /work/toolchain/build/src/gcc-4.5.1/configure --build=1686-build pc-linux-gnu --hos

t=1686-build pc-linux-gnu --target=arm-none-linux-gnueabl --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=armll7&jzf-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-1linux-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-1linux-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 4.5.11# ]

4.7.1 “Hello, World!”

The source code of “Hello,World” is under
“lopt/FriendlyARM/tiny4412/linux/examples/hello”. Its contents are as follows:
#include <stdio.h>
int main(void) {
printf("hello, FriendlyARMN\n");

}
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Stepl: Compile Hello,World

Enter the directory where the source code is located and execute “make”:
#cd /opt/FriendlyARM/tiny4412/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 View Terminal Tabs Help

buttons camtest hello led-player math pwm ~
[root@tom examples]# cd hello/

[root@tom hellol# 1s

hello hello.c Makefile

[root@tom hellol# file hello

hello: ELF 32-bit LSB executable, ARM, version 1 (SYSV), dynamically linked
(uses shared libs), for GNU/Linux 2.6.14, not stripped

[root@tom hellol# []

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

(1) FTP File Transfer
Note: login your board via FTP, transfer your executable to it and change its file

property to executable.
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First, execute your commands in PC

root@tom:/opt/FriendlyARM/mini2440/examples/hello

File Edit WView Terminal Tabs Help

[rnnt@tnm hellol# 1s ~
ell hello.c Makefile

[rﬁot@tom hello]# ftp 192.168.1.230 1. Login

Connected to 192.168.1.230 (192.168.1..2530).

220 FriendlyARM FTP server (Version 6.4/0penBSD/Linux-Ttpd-8.17) ready.

Mame (192.168.1.238:root): plg

331 Password required for plg.

Password:

238 User plg logged in.

Remote system type is UNIX.

Using binary mode to transfer files.

ftp> bin 3, 5etf“etransferfarn1at

200 Type set to

ftp> put hello -r-l- Uplaad hello

local: hello remote: hello

227 Entering Passive Mode (192,168,1,230,171,47)

150 Opening BIMARY mode data connection for "hello®

226 Transfer complete.

5861 bytes sent in ©.808144 secs (35145.83 Kbytes/sec)

ftp> by 5, Logout

221 Goodbye.

[root@tom hellol# |}

2. Type name and password

Go to your board and execute the following commands:

CICOM1 (1) - CRTY
File Edit View Options Transfer Script Hindow Help

ST ¢ Q'™ & &R 2

[root@FriendlyARM plg]# cd
[root@FriendlyARM /]# 1s

linuxrc

shanghaitan.mp3
[root@FriendlyARM /]1# 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; COM1 4, 25 18 Rows, 75 Cols Linux

(2) Copy to Flash Drive
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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
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

Write Px
mming d

wARM ~]# cod ~udisk~
vARM ~udisk]# l=

~udisk]# .~hello
M |
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(1) 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 quality issues therefore we recommend file transfer via FTP

4.7.2 LED Test Program

The source code of “Hello,World” is under

“lopt/FriendlyARM/tiny4412/linux/examples/hello”. Its contents are as follows:

Program Description:

Source Code Location lopt/FriendlyARM/tiny4412/linux/linux-xxx/drivers/char
Driver tiny4412 leds.c

Device Type misc

Device Name /dev/leds

Test Program Source Code Location /opt/FriendlyARM/tiny4412/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<0|on>1|led_no<0]|led_no>3){
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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

4.7.3 User Button Test Program

Program Description:

Source Code Location /opt/FriendlyARM/tiny4412/linux/linux-xxx/drivers/char
Driver tiny4412_buttons.c

Device Type misc

Device Name /dev/buttons

Test Program Source Code Location lopt/FriendlyARM/tiny4412/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 <fcntl.h>
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#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;

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

4.7.4 PWM Buzzer Program

Program Description:
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Source Code Location lopt/FriendlyARM/tiny4412/linux/linux-xxx/drivers/char
Driver tiny4412_pwm.c

Device Type misc

Device Name /dev/pwm

Test Program Source Code Location /opt/FriendlyARM/tiny4412/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>

#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 (lisatty(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);

}
// set terminal as need

newt = oldt;

newt.c_lflag &= ~( 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");
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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){

perror("*open pwm_buzzer device");
exit(1);

}
// 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);

}

}
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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)

{
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;

ky
ky
ks

You can compile the program, download it and run

4.7.5 12C-EEPROM Program

Program Description:

Source Code Location lopt/FriendlyARM/tiny4412/linux/linux-xxx/drivers/i2c/busses

Driver 12¢-s3c2410c

Device Type Char
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Device Name /dev/i2c/0

Test Program Source Code | /opt/FriendlyARM/tiny4412/linux/examples/i2c

Location

Test Program Name Eeprog.c 24cxx.c

Executable Name 12¢c

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 TESTNn"
"FriendlyARM Computer Tech. 2009\n";

if(1b)

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(1b)

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)
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{

intch, i;

for(i = 0; i < size; ++i, ++addr)

{

die_if((ch = eeprom_read_byte(e, addr)) < 0, "'read error");
if((i% 16)==0)

printf("\n %.4x| ", addr);

else if((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 "
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"(check that the file exists and that it's readable)™);
switch(op)

{

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 0;

}

You can compile the program, download it and run

4.7.6 Pipe Program — Manipulating LED via Web

Program Description:

Source Code Location

Driver

Device Type

Device Name

Test Program Source Code Location /opt/FriendlyARM/tiny4412/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>
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#include <sys/stat.h>
#include <fcntl.h>
#include <sys/select.h>
#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;
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int null_writer_fd; // for read endpoint not blocking when control process exit
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 (;;) {

char c;
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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

leds.cqi:

#1/bin/sh

type=0

period=1
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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/html; charset=gh2312"
echo

/bin/cat led-result.template
exit 0

4.8 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.

4.8.1 Compile and Run Qtopia-2.2.0 for X86

All our programs have been verified on Fedora9. We didn’t try them on other
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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-
1386-DVD.iso.

Enter the working directory and run the following command
#cd /opt/FriendlyARM/tiny4412/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. To run your gtopia you can type the command below:
#./run

You will see the following screen

root@tom:/opt/Friendly ARM/mini6410/x86-qtopia

Fle Edit Miew Terminal Tabs Help
root@tom:/fopt/Friendly ARM/mini6410/x86-qtopia = ]mnt@tnm:,-‘upt;‘Fﬂ'endlyARM;‘miniﬁdtlﬂ,!xBS—qtopia =4

make[4]: Leaving directory ~/opt/FriendlyARM/mini6410/x86-qtopia/kong/kong-embed/src’

make[3]: Leaving directory ~/opt/FriendlyARM/mini6410/x86-qtopia/kong/kong-embed/src’

make[3]: Entering directory ~sopt/FriendlyARM/mini641le/x86-qtopia/skong/kong-embed"

make[3]: Nothing to be done for “all-am'.

make[3]: Leawing directory ~/Jopt/FriendlyARM/mini6410/x86-gtopia/kong/kong-embed "’

make[2]: Leaving directory ~/Jopt/FriendlyARM/mini6416/x86-gtopia/kong/kong-embed"

make[2]: Entering directory ~/Jopt/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[1l]: Leawving directory ~/Jopt/FriendlyARM/mini6410/x86-qtopia/kong’

[root@tom =x86-qtopial# run

bash: run: command not found

[root@tom =x86-qtopial# ./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

Warning: loading foptsFriendlyARM/mini6410/x86-qtopia/sqtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
iasilsn/en_USs/qt.qgm

Warning: loading fopt/FriendlyARM/minif410/x86-qtopia/sqtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
iasilsn/en_USs/qpe.qgm

Warning: loading fopt/FriendlyARM/mini6410/x86-qtopia/gqtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
iasilsn/en_USs/Libqgpe.gm

Warning: loading fopt/FriendlyARM/mini6410/x86-qtopia/gqtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
iasilsn/sen_Us/libgtopia.gm

Warning: loading fopt/FriendlyARM/mini6410/x86-qtopia/gqtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
ia/fil8n/sen_US/language.qgm

Warning: loading fopt/FriendlyARM/mini6410/x86-qtopia/gqtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
iasil8n/sen_US/timezone.gm

Warning: loading fopt/FriendlyARM/mini6410/x86-qtopia/gqtopia-2.2.0-FriendlyARM/qtopia/image/opt/Qtop
iasilsn/en_ US/systemtime.qgm
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[-]virtual framebufi - + X

File Wiew Help
= X
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Tap anywhere on the screen to
continue.

[@TT "

Follow the default options to continue and you will see the following screen
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Sales: +86-20-85201025
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[-]virtual framebufi - + X
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usic Motes Pictures
@ ]
System Info Tasks Terminal
../ LB 05:36
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4.8.2 Compile and Run Qtopia-2.2.0 for ARM86

Please make sure your compiler is arm-linux-gcc-4.5.1 and platform is Fedora 9.
Enter the working directory and type the command below
#cd /opt/FriendlyARM/tiny4412/linux/arm-qtopia
#./build-all (this process takes about 30 minutes)

#./mktarget (this makes a file system image and will generate
“target-gtopia-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-konq” to compile them separately.

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 /home/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.
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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

4.9 Compile QtE-4.7.0
4.9.1 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
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directory and type the following command:
#cd /opt/FriendlyARM/tiny4412/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-qte-4.7.0.tgz will be generated. Please follow the command below:
#tar xvzf target-qte-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” -> “Shutdown” and you will see the following screen. Click on “Terminate

Server” to shut down Qtopia-2.2.0.

Terminate

Shutdowen | Restart Server |

Fehoot | Terminate Server |

These termination options are provided primarily for use while developing and
testing the Gitopia system. In 2 normal environment, these concepts are
UNRnecessary.

Zancel

o - B L.ALRo05

Or you can shut it down: either by commenting out the gtopia option in the init script
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“/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

qtopla'220 and run “qt4”

Path Stroking

4.10 Compile Qtopia4(Qt-Extended-4.4.3)
4.10.1 Compile and Run Qt-Extended-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/tiny4412/linux/x86-qt-extended-4.4.3
#./build
The build process takes a while. To run your compiled system please type the

command below:

#./run

Address: Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640 Website:  http://www.arm9.net
Sales: +86-20-85201025 Tech Support: +86-13719442657 Fax: +86-20-85261505
Email for Business and Cooperation: capbily@163.com Email for Tech Support: dev_friendlyarm@163.com

% -213- W



Complete ARM Solutions
Design, Development and Manufacturing

Now you will see the following screen:

@t Virtual framebuffer 240x320 16bpp Display :0 Rotate ( - % @t Virtual framebuffer 240x320 16bpp Display :0 Rotate ( - %

4.10.2 Compile and Run Qt-Extended-4.4.3 for ARM
Note: please use our arm-linux-gcc-4.5.1 and Fedora9 to compile. We offered a build
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/tiny4412/linux/arm-qt-extended-4.4.3
#./build

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-qtopia4.tgz will be

Address: Room 1705,Block A1, Longyuan Plaza, Longkouxi Road, Guangzhou, China, 510640 Website:  http://www.arm9.net
Sales: +86-20-85201025 Tech Support: +86-13719442657 Fax: +86-20-85261505
Email for Business and Cooperation: capbily@163.com Email for Tech Support: dev_friendlyarm@163.com

% -214- W



Complete ARM Solutions
Design, Development and Manufacturing

generated. Please follow the command below:
#tar xvzf target-qtopiad.tgz —C /

A Qtopia4.4.3 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/Qtopiad.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.

Terminate

Shutdowen | Restart Server |

Reboot | Terminate Server |

These termination options are provided primarily for use while developing and
testing the Gitopia system. In 2 normal environment, these concepts are
UNRnecessary.

Zancel

o - B L.ALRo05
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 &”
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Expertise on Embedded Linux, Android, WindowsCE
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5 Linux Application Development

We have another document which has very detailed information about how to do

Linux development applications.
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