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I. Orange Pi Introduction

1. Whatis Orange Pi 3G-10T?

It’s an open-source single-board computer. It can run Android4.4. Linux. It
uses the MTK serial MT6572 CPU.

2. What can I do with Orange Pi 3G-10T?

You can use it to build...

. A computer

. A wireless server
. Games

. Music and sounds
. HD video

. A speaker

. Android

. Scratch

Pretty much anything else, because Orange P1 3G-1OT is open source.

3. Whois it for?

Orange P1 3G-IOT is for anyone who wants to start creating with technology
— not just consuming it. It's a simple, fun, useful tool that you can use to start
taking control of the world around you.

4. Orange Pi 3G-10T Hardware Specification

OrangePi 3G-IoT-256MB Hardware Specification

Processor MT6572
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Quad core ARM® Cortex-A7, Main frequency up to

CPU 1.25GHz
GPU ARM Mali-400MP1 GPU
Memory Vers?on A:256MB DDR2+512MB EMMC Flash
Version B: 512MB DDR2+4GB EMMC Flash
Wireless WIFI /BT /FM / GPS Four in one
GSM 850/900/1800/1900
Radio WCDMA B1/B2/B5/B8
frequency TD-CDMA |/
CDMA2000 |/
Display FWVGA(FPC zif Connector)

Capacitance touch

Support (FPC zif Connector)

Camera MIPI Connector
SIM Card mini Single SIM Card
TF Card Support hot-plugging
. |Earphone For audio input / output
Audio - —
Mic For audio input
USB Port One USB Host, one Micro USB
LED Red for power indicator, Green for status indicator
Key Power button(SW602)

Low-level peripherals

40pin Expansion Headers:
GPIO 1.8V, SPI x 2, 12C x 3, UARTx2

Power Supply Micro USB(5V/2A), Battery(Optional)
Software
OS Android 4.4

Programming support

C, C++, Kotlin, Java, Shell, Python, etc

256MB DDR2 + 512MB EMMC Version Specs:
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256MB DDR2+512MB EMMC Earphone

LCD Interface Camera Interface

WIFI/BT Antenna
GSM Antenna

Speaker|option)

WiFi module

MTE572

3G module
MIC

Power Key

40 Pin headers Power switch chip

TFcardslot  SIM Card Slot

512MB DDR2 + 4GB EMMC Version Specs:
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512MB DDR2+4GB EMMC Earphone

LCD Interface
WIFI/BT Antenna ; Camera Interface

GSM Antenna —

Speaker{option

WiFi module

MTE572 —
3G module
MIC PMU
Power Key - Micro USB +power supply
......... Battery(option)

40 Pin headers Power switch chip

BEmMm

TFcard slot  SIM Card Slot

5. GPIO Specs

PIN1 VIO28 PMU PIN21 GPIO24
PIN2 DC5V PIN22 GPIO109
PIN3 SDA 1 PIN23 GPIO25
PIN4 DC5V PIN24 GPIO139
PINS SCL 1 PIN25S GND
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PING GND PIN26 EINTO0/GPIO30/PWM B
PIN7 EINT4/GPIO26 PIN27 SDA 0
PINS UTXD2 PIN28 SCL 0
PIN9 GND PIN29 SPI CS
PIN10 URXD2 PIN30 GND
PIN11 URXDI1 PIN31 SPI CK
PIN12 EINT10/GPIO56 PIN32 EINT15/GP1O90
PIN13 UTXDI1 PIN33 SPI MO
PIN14 GND PIN34 GND
PIN1S EINT2/GPIO128/PW A PIN35S SPI MI
PIN16 EINT12/GPIO58 PIN36 GPIO145/PWMBL
PIN17 VIO28 PMU PIN37 EINT3/GPIO27
PIN18 EINT14/GPIO89 PIN38 EINT5/GPIO144/PWM B
PIN19 GPIO140 PIN39 GND
PIN20 GND PIN40 GPIO141
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II. Using Method

1. Prepare the Hardware and Software

Hardware Requirement:
® Orange Pi 3G-IoT Development Board
® A PC for compilation with following specs:
64bit CPU
Up to 16GB RAM
UP to 40GB spare disk space
Operation system should up to Ubuntul2.04, it would be better if it is Ubuntu16.04

You could refer to Google file for more details:  https://source.android.com/source/building

Software Requirement:

® Orange Pi 3G-IoT SDK

® Orange Pi 3G-IoT Firmware
®  Android-image-flash-tool

2. Power Methods

There are two methods for power supply:

® Micro USB (5V 2A) in for power:

® Battery in for power:

Usually use 4.2V battery to solder on the back side of the development board.

3. Before Usage

After receiving the product, please put the antennas of the product from the position of Pic 1 to the
position of Pic 2 (or to the outside of the board), which can not be attached to the board so as not to

affect the signal.
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III. Android Compilation Environment Construction

1. Download SDK compression package

Orange Pi offers different versions of SDK initial compression packages to facilitate customer rapid
development.

Download the compression packages, corresponding to OrangePi 3G-IoT Android4.4.tar.gz00,
OrangePi 3G-lIoT Android4.4.tar.gz01, ...OrangePi 3G-lIoT_ Android4.4.tar.gz00, a total of eight
volume compression packages. After obtaining the volume compressed packages, place all the

compressed packages in the same directory, such as

Create directory:

mkdir OrangePi 3G-I0T Android4.4

Copy Volume Compression Packet to this directory:

cp —rf OrangePi 3G-IoT Android4. 4. tar. gz* OrangePi 3G-I0T Android4.4/
Merge Compression Packet:

cat OrangePi 3G-IoT Android4. 4. tar. gz*>OrangePi 3G-10T Android4. 4. tar. gz
Unzip:

tar xzvf OrangePi 3G-I0T Android4. 4. tar. gz

2. Construct Compilation Environment

It could also refer to Google file: http://source.android.com/source/initializing. html
® Install JDK
Compilation of Android4.4 is base on JAVAG, it needs to first install OpenJDK, gcc4.4 before

compilation.

Command for installing:

sudo apt—get install openjdk—6—jdk
sudo apt—get install gcc—4.4

If the installation path is /usr/lib/jvm/jdk1.6.0_31 when configure environment variable of JAVA, then

execute the the following command on terminal to configure the data.

export JAVA_HOME=/usr/1ib/jvm/jdkl.6.0_31

WWWw.orangepi.org 8 www.xunlong.tv
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export PATH=$JAVA HOME/bin:$PATH
export CLASSPATH=. :$JAVA HOME/lib:$JAVA HOME/lib/tools. jar

® Install Software Package
For Ubuntu12.04:

sudo apt—get update

sudo apt—get install git—core gnupg flex bison ccache gperf libsdll. 2-dev
libesdO—-dev libwxgtkZ2.6—-dev build-essential zip curl libncursesb-dev
zliblg—dev valgrind libc6-dev 1ib32ncursesb—dev xllproto—core—dev
libx1l-dev 1ib32readline—gplvZ2-dev 1ib32z1-dev libgll-mesa—dev gcc—4. 4
gtt-4.4 gt+-4.4-multilib gt+-multilib mingw32 tofrodos python—markdown
libxml2-utils xsltproc wine

For Ubuntul4.04:

sudo apt—get update

sudo apt—get install git—core gnupg flex bison ccache gperf libsdll. 2-dev
libesdO—dev libwxgtk2.8-dev build-essential zip curl libncursesb-dev
zliblg—dev valgrind libc6-dev lib32ncursesb—dev xllproto—core—dev
libx11-dev 1lib32readline—gplv2-dev 1ib32z1-dev libgll-mesa-dev
gtt-multilib g++-4.8-multilib mingw32 tofrodos python—markdown
libxml2-utils xsltproc libc6-dev—1386 1ib32z1 1ib32ncursesb 1ib32bz2-1.0
lib32readline—gplv2—-dev wine

We could process to SDK compilation after finished the above.

3. Compilation of SDK Source Code

Full compilation
There are many compilation shell scripts for development.

Directory is: SDK/code/orangepi/scripts

$ cd code/orangepi/scripts
$ 1s
anr kk.sh auto.sh clean.sh init project.sh tar img.sh

auto.sh is automatically compilation script
clean.sh is automatically scavenging the compiled result script

tar_img.sh is packing script
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One the directory of code/orangepi/scripts, we could execute automatically compilation script:

If the board is: 32gdg
$ . /auto. sh ToT03 mt6572 emmc b1258 32g4g ry smt vl.1 v0O eng

If the board is: 4g2g
$ . /auto. sh ToTO3L mt6572 lca bl258 wg 4g2g ry smt vl.1 v0O eng

The meaning of the parameter is:
#$1 project_info [eg: [oTO3L mt6572 lca b1258 wg 4g2¢g ry smt vl.1]
#$2 version_info [eg: v00 v01 ...]

#$3 compile_mode [eng:user userdebug eng]

Module compilation

Usually use the following command to change Kernel file:
Jmk -0=TARGET BUILD_ VARIANT=[user/userdebug/eng] projName n
K && ./mk -0=TARGET BUILD VARIANT=[user/userdebug/eng] projName r bootimage

For example, if project is: hexing72 cwet kk
Jmk -0=TARGET BUILD VARIANT=eng hexing72 cwet kk n k &&

Jmk -0=TARGET BUILD VARIANT=eng hexing72 cwet kk r bootimage

You could refer to MT6592 Driver All In One Part.pdf (after unzip SDK you will have this file) for

modification of driver compilation.

WWww.orangepi.org 10 www.xunlong.tv


http://www.xunlong.tv/

Orange Pi User Manual Copy right by Shenzhen Xunlong Softwawre Co., Ltd

IV. Android Firmware Flashing

Relevant keys and connectors for firmware flashing of 3G-10T:

L ]
LOI"DE

3
£ = it ?—MicroUSB

After compilation, all the firmware will generate on the directory of:
code/IoT03 b1258 32g4g ry smt vl1.1 or code/IoTO3L b1258 wg 4g2g ry smt vl.1, and packed
into compression file as the name of

IoTO3L b1258 wg 4g2g ry smt v1.1 20180403182516 v00 eng.zip.

ToTO3L b1258 wg 4g2g ry smt vl.1
F—— images

| F—— boot. img

| —— 1k.bin

| F—— 1logo. bin

| F—— MT6572 Android scatter. txt

| —— preloader hexing72 cwet lca.bin
| F—— ramdisk. img

| F—— ramdisk-recovery. img

| F—— recovery. img

| F—— secro. img

| F—— system. img

|

L—— userdata. img

L—— modem

F—— APDB MT6572 SO1 MAIN2.1 W10. 24
F—— _APDB_MT6572_S01_MAIN2. 1_W10. 24. check

WWWw.orangepi.org 11 www.xunlong.tv
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—— APDB MT6572 SO1 MAIN2.1 W10.24 ENUM

I_
BPLGUInfoCustomAppSrcP_MT6572_S00_MOLY_ WR8 W1315 MD_WG_MP_V47 1 wg n

F—— catcher filter 1 wg n.bin

|_
DbgInfo WRS8. W1315. MD. WG. MP_HEXING72_CWET KK HSPA MOLY WR8 W1315 MD WG _MP

V47 2017 _10_26_22 35 1 wg n

F—— modem 1 wg n. img
L—— modem 1 wg n.mak

After the above steps, you could refer to the previous section to flash image.

Or you could use the image we have compiled and pack: http://www.orangepi.org/downloadresources/

Unzip Android4.4 image via the following command:

$ rar x IoT@3L_b1258 wg 4g2g ry smt_vi.l.rar

You could get the list of firmware after ran the above command, or you could also compile by yourself

with reference of previous section.

Supporting OS of PC:

® Windows 10

® Windows 7 (32/64bit)

® Windows 8 (32/64bit)

® Ubuntul0.04 /12.04 / 14.04 (32/64bit)

1. Flash Tool Introduction

You could download the Smart Phone Flash Tool on the download page of Orange Pi 3G-IoT section.
There are tools for Windows and Linux version, you could select a suitable version according to your
PC environment.

Interface like the following:
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Smart Phone Flash Tool(Runtime Trace Mode) @ & 1 <) 12:38 %
File Options Window Help

Welcome | Format | Download | Readback | Memory Test
H O]
Smart Phone Flash Tool is a cross platform application that could download built images and binary data to MediaTek smart phone chips. Now it supports Win Xp 32bit and Ubuntu 10.4.
ry Test
mioad buittimage (UM
e |
QU
N
b
= o
(v S
A
LJ Chip Info |
[ 5
Chip Name: {737 | B Option
Chip Version:  [0ca00 ]
Ext Clock: f26M]
-
Extern RAM Type: DRAM 1
Extern RAM Size: /0000 | E
& EMMC Flash console png Other Information
— aF
all
= o
H
I OB 0Byies [EMMC|~ High Speed [ 0:00  [USB: DA Download All(high speed,auto detect)

Using method for both Windows and Linux versions are same, here will illustrate with Linux version.

2. Method for Image Flashing

MTK suggesting Ubuntul2.04 version, if it is not this version and cannot connect to
the computer, then you need to:

$sudo apt-get remove modemmanager

$sudo /etc/init.d/udev retstart

Reboot your computer

Download corresponding MTK driver according to your OS when running on Windows
Unzip Driver_ Auto_Installer EXE_v5.1453.03.rar
Install

® Unzip and open flash tool

$ unzip SP_Flash Tool v5.1644 Linux.zip
$ cd SP_Flash Tool v5.1644 Linux
$ sudo ./flash tool.sh
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If it is the first time you use this software, you might receive the warn like the following. It is normal
to receive this, you could click OK enter into the software. In the future you could manually specified

the path of Scatter File.

™ Smart Phone Flash Tool

The scatter file cannot find, please make sure the file is exist before

® Enter into flash mode

a. Switch into Download page like the following:

k&l Smart Phone Flash Tool(Runtime Trace Mode) [=s=2] =]

Welcome | Format | Dewnlesd | Readback | Memory Test

y
v
Download Stop
Download-Agent C:\Users\Administrater\Desktop'SP_Flash_Tool_vS. 1844 _Win‘MTE_allInOne DA bin
Scatter-loading File [
Anthentication File |Optiemal. only msed for sscwrity demnlosd
Download Dnly -
= . ] .
]| Name | Begin Address | End Address| Location
[
0Bz 0 Bytes| [ [ High Speed 0.00

b. Click choose on the right side of Scatter-loading File and select the path of Scatter File like the

following:
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S Bhooee Flasly Tt (Recime T e Modc) E=E=E]

| #eleone | Format | Download | Readback | Memory Test

| .

&l Open Scatter File [=]

2| =
[0 chocae
TR - 0 @
8 DESKTOP-1974 ~ £ =
—| choose

MT657 2 18 MACMINI-39C:
18 PC-20160307KF
18 PC-20170310H\
8 pC-20170310K\
8 pC-20170523TT
1 pMM

™ SKy-20171211N |
1% UBUNTU 15|
1% USER-20160303
18 USER-2016041¢

\FJU [J « 107031 b1258 wg 4g2... » images

T —

. MT6572_Android_scatter

2g_ry_smt_v1.1\imag..

b2g_ry_smtvl.l\imag...

b2g_ry_smt v1.1\imag...
M| USER-2016041¢ ~ ¢ T = -

| r
e pr———
FI7F(0) BiE

0B/ 0 Bytes HAND High Speed 0:00 USE: DA Download ALl (high speed, auto detect)

c. After double click the selection, the partition information display section will automatically fill

the path of each partition file and the absolute starting address to which they are to be flashed.

[l Smart Phone Flash Tool(Runtime Trace Mode) SE]=]

| Weleome | Format | Download | Readback | Memory Test |
Townload Stap
Download-hgent C:\Uzers\Adnini strator\Decktop\SF_Flash Toel_v5. 1644 _#in\WTE_AllInOne DA bin ) choose

Seatter-Loading File [\\Whouswr \HES W \ToT03L b1258 wg deZe ry_snt_vl.1\inages\WIBSTZ Android seatter. txt  v) | choose

ion File |Dptienal: only used for security download TV
[Downl oad Only &

| Name Ty || Bhies resien |

huth

[7] PRELOADER 0x0000000000000000  0x0000000000018293 |\\Whoxsvr\StEZ#AIoTO3L b1258 wg_dg2g_ry_smt_vl1\imag..
[-7|uBgar |
[¥] BOOTIMG  0x0000000000bc0000 | 0x0000000001044FF | \\WhoxsvAFEET#H\I0T03L b1258 wg_4g2g_ry_smt vi.1\imag...

/| RECOVERY |

[7] SECRO | 0x00000000017c0000  0x0B0D0000017e0ff |\\Whoxsvr\StEETEAIoTO3L b1258 wg_dg2g_ry_smt_vl1\imag..

(788
[¥] ANDROID fE | \Whoxsvr\EEIRI0T03L_b1258_wg_4g2g_ry_smt_v1.1\imag..

| USRDATA 0x0000000017160000. 0x00000000175kfH

085 0 Bytes HAND | lich Speed 0:00 USB: DA Dovnload ALl (hich speed auto detect]

d. In the top left corner of partition information display section, there would be a drop-down menu.
Three of this options:

Format All + Download // Format all information on the partitions and re-download the selected
partition

Firmware Upgrade // Update the difference on the selected partition

Download Only // Re-download no matter there is difference or not

Please note it: Usually update firmware you only need to select Firmware Upgrade, please do not
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select Format All + Download

It you select Format All, you will lose the calibration information which we worked before sending
out products. If this situation is inadvertent, please contact the Orange Pi service and obtain the
calibration parameters through the machine code, and re-flash the calibration parameters.

e. Insert Jumper cap:

f. Then connect with USB on PC and Mirco USB on Orange Pi via USB cable, the red LED will light
up.

g. Click Download button Dowiioag

h. The interface would show like the following after downloaded:

File Options Window Help

Welcome | Format | Download | Readback | Memory Test

4
Download Stop
Download-Agent il Download Ok ash Tool v5.1644 Linux/MTK AlllnOne DA.bin| |
Scatter-loading File |/xs § export/IoT03 b1258 32g4g ry smt v1.1/ime =]
” E

Authentication File ] [ choose

Download Only

Location

z lﬂdeh!!xspace!OrangePiIMTS5721‘3G—IOT{iotU3iexpo...
| I 3c p
|0x0000000001480000 | 0x00000000014801F |/xspace/OrangePi/MT6572/3G-10T/iot03_expo...

liDDDDDUUUUZﬂBDDDB 0x000000000356b 7 ifxspace}OrangePiJ‘MTﬁS721’3GfIOTt‘iotl}37exp0... b

[J Chip Info

Chip Name: liOOOOOGGGGBdBOOOD: 0x0000000003da0fff EfxspacEfOrangePiJ'MTﬁST21‘3G-IOTfium3_expo...

Chip Version: | . | : J :
|DXDDDDDUUUU4IJ4DDDU 0x000000001aeb9923 | /xspace/OrangePi/MT6572/3G-10T/iot03 exp:

Ext Clock: | e 0 :

Extern RAM Type: L i G o DiMTGE 7000 INTE0? e

Extern RAM Size: 0000 E
Download Flash 100%

% EMMC Flash [ 551Ms | 394 80M | EMMC| High Speed | 1:17  [/dev/ttyACMO

i. Take of the USB cable and insert Micro USB  power supply

Wait around 5 seconds, it will display the charging interface of shutdown
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When the Power button is loosened after 5 seconds, the system will start to enter the system
When the updated partition is more, the first boot will take a long time (the full partition update needs

8min), please be patient.

Windows OS would require to download SP_Flash Tool v5.1644 Win.zip, unzip and install it. Then

could refer to the manual of Linux to flash image.
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V. Linux Compilation Environment Construction

1. Get Linux Source Code

® Orange Pi Source Code Downloader

$ sudo apt-get install git

$ git clone https://github. com/orangepi—xunlong/OrangePi Build. git
$ cd OrangePi Build

$ 1s

Build OrangePi.sh 1ib README. md

® Run the Downloader

$ ./Build OrangePi. sh

Enter the root password and press Enter

| OrangePi Build System |

Enter your root password. Note! Don't use root to run

this scripts

<0k> <Cancel>

Choose 0 Build system with kernel/uboot/rootfs, enter the development board model selection

interface.
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<Select>

| OrangePi Build System |}

<Finish>

Choose 22 orangepi 3G-iot, Press Enter and start download Orange Pi 3G-iot Linux Source Code

Plase select build option
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Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi
Pi

Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange
Orange

Lo~~~ WM

Orange

=S5elect>

| Orange Pi Build System |}

Zero

One

Lite

PC

PC Plus
Plus
PlusZE
Zero Plus2(H3)
PC2

Prime
Zero Plus
Zero Plus2(H5)
Win

Win plus
3

Lite2

One Plus
4

RK3399
196
26-I0T

~ = Y ~+

4G-1iot

<Finish=
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The downloaded source code will be stored in the same directory as OrangePi Build.

Orange Pi 3G-10T Linux source code directory structure is as follows

F—— bootloader Store preloader and 1k source code
—  build.sh -> scripts/build.sh Compile the startup script
—— external Store additional configuration files and partial code
F—— kernel Linux Kernel source
—— output Store the output file, generate it after compiling the source code
—— scripts Script file used by the compilation process
L—— toolchain Cross compilation toolchain

6 directories, 1 file

2. Compilation of Linux Source Code

® Execute the compilation start up script

$ cd OrangePi3G-iot
$ ./build. sh

According to the board model to choose and press Enter.

0 arangelR:
1 Orang=Pi 3G—iot—-B

<sSelect> <Exit>

Enter the root password and press Enter, then select the function needed to execute.
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| CrangePi Build System |
Enter your root password. Note! Don't use root to run
this scripts

<0Dk>= <Cancel>

The functions of each option are as follows:

L] 0 Build Release Image Compile full image

® 1 Build Rootfs Compile Rootfs

® 2 Build Uboot Compile preloader and 1k
® 2 Build Linux Compile kernel source code

Take the A board as an example, choose 0 Build Release Image, generate the following complete

firmware package

output/images/

—— OrangePi 3g-iot—A ubuntu xenial server linux3.4.67 vl.1
F—— boot. img

F—— boot nand. img

F—— boot_sd. img

—— 1k. bin

F—— 1logo. bin

F—— MT6572 Android scatter. txt

F—— preloader hexing72 cwet lca.bin

L—— rootfs. img

F—— OrangePi 3g-iot—-A ubuntu xenial server linux3.4.67 vl. 1. tar. gz
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Android burning tool can be used to burn the above image file into flash, please refer to Android

firmware burning chapter.
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VI. Linux Firmware Flashing

At present, the Linux system do not support modem and LCD screen.
You can only login system via a serial port. After connecting to wifi, you can log in via ssh.

When programming the system, the jumper cap connection method is as follows.

o e

= - 3 A
I B e

Y

1. 3G-iot-A linux firmware burning

Burn the preloader, 1k, boot.img to the on-board nand flash with the burning tool.

F—— boot. img

F—— boot nand. img

F—— boot_sd. img

—— 1k.bin

F—— 1logo. bin

F—— MT6572 Android scatter. txt
—— preloader hexing72 cwet lca.bin
L—— rootfs. img

The previous "Android Firmware Burning" has introduced how to use the burning tool, so I won't go
into details here, just open the burning tool directly.

a. We click on the far right of the Scatter-loading File column

And select the path of Scatter File, as shown below.
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Windew Help

File Options

MT6572

| welcome [ Format | Download | Readback | Memory Test |

A 4

Download Stop

] || choose

Scatter-loading File [rhome}csworangel’\jg—iot-A_ubuntu_xenial_server_linux3.4.6Y_Vl.lfMTBSPZ_Android_sj

] |': choose

Download-Agent [ Jxspace/Others/Tools/MTK/SP_Flash_Tool v5.1644 Linux/MTK_AllinOne DA.bin

Authentication File [ (

Download Only ¥,
3| | Begin Address | End Address |
0x0000000000000000 | 0x0000000000018293 | fhome/csy/OrangePi_3g-iot-A ubuntu_xenial server...

Name Location

3g-iot-A_ubuntu_xenial_server...

[ 0x0000000001bec0000 BXDDDDDDDDDDDDDDDD;

= | |SYSTEM
L. Chip Info =

i -
Chip Name: Smart Phone Flash Tool
Chip Version: Boundary Check Failed: rom_end_addr >= next rom beigin_addr.

ROM(SYSTEM): rom_end_addr(0x00000000511bffff)!

Ext Clock: ' Next ROM(CACHE): m_begin_addr(0x000000001e780000) ‘
Extern RAM Type:

= | | ——
Extern RAM Size: 000000 | E L
o Nand Flash \_ 0 B/s| 0 Bytes | [NAND [ High Speed |  0:00  |USB: DA Download Allhigh speed,auto detect)

b. Disconnect the board from the PC first, and click the Download button

e ! Smart Phone Flash Tool(Runtime Trace Mode)

File Options

Window Help

MT6572

| welcome | Format | Download | Readback | Memory Test |

b=4

Download Stop

Download-Agent

] choose

Scatter-loading File L’humef’csyf’OrangePi_3g-|'ot-A_ubuntu_xenia\_server_\inux3.4.67_v1.1fMT6572_Andrmd_5J choose

] choose

[fx space/Others/Tools/MTK/SP_Flash_Toal v5.1644 Linux/MTK_AllinOne DA.bin

Authentication File [

Download Only ¥
[ | | Name | Begin Address End Address Location |
[ | PRELOADER |0x0000000000000000 | 0x0000000000018293 | /home/csy/OrangePi_3g-iot-A_ubuntu_xenial_server...

[ |BOOTIMG 0x0000000000bc0000| 0x0000000000f62fff |/homefcsy/OrangePi 3g-iot-A ubuntu_xenial server...

c. Next, use a USB

interface.

WWWw.orangepi.org

e O |SYSTEM | 0x0000000001bc0000 | 0x0000000000000000 |

| chip Info - :

Chip Name: MT6572

Chip Version: ;

Ext Clock: XT 26M

Extern RAM Type:

Extern RAM Size: 000000 | E |

& Nand Flash S| \ 0 BJs| 0 Bytes | [NAND [ High Speed |  0:00  [USB: DA Download Allfhigh speed,auto detect)
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File Options Window Help

Welcome | Format | Download | Readback | Memory Test |

v
Download Stop
Download-Agent | /xspace/Others/Tools/MTK/SP_Flash_Tool_v5.1644_Linux/MTK_AlllnOne_DA.bin | | choose

Scatter-loading File fhome/csy/Orjies

M T 6 5 ? 2 Authentication File

linux3.4.67_v1.1/MT6572_Android_s¥] || choose
J [~ choose

' Download Ok

_D__ Name | Begin Add Location
[%| |PRELOADER |0x000000000(

me/csy/OrangePi_3g-iot-A_ubuntu_xenial_server...

i€ |BOOTIMG | 0x000000000UDEUYLY
% L0GO  0x00000000018€0000 .
[] |SYSTEM | 0x0000000001bc0000 | 0X0000000000000000 |

mome/csy/OrangePi_3g-iot-A_ubuntu_xenial_server...

Ll Chip Info

Chip Name: =
Chip Version: b
Ext Clock:

Extern RAM Type:
Extern RAM Size: 000000 E
_— [ Download Flash 100%
& Nand Flash o || 3.04M)5 ] 41IM| [NAND| High Speed |  0:06 |/dev/ttyACMO

d. Only the lk and kernel were burned in the front. Since 3G-iot-A only has 512M on-board storage,
there is a problem of insufficient space, so you need to burn the rootfs to a TF card, and prepare a TF

card with more than 8G and class10. After formatting. Burn roofs.img as follows

pv rootfs. img | sudo dd of=/dev/sdb bs=1M

sdb is the device file corresponding to the TF card

If it is a windows system, you can also use Win32DiskImager software to burn.

Insert the tf card into the board, and it can start after power on. (Note that 3G-iot-A and other two
LED lights are on, then plug in the serial port, otherwise it will not start)

Ubuntu 16.04.1 LTS orangepi3g-iot-A ttyMTOE

orangepi3g-iot-A login:
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2. 3G-iot-B linux firmware burning

The board has 4G of onboard storage, so you can burn all the images directly to the onboard EMMC.
a. We click on the far right of the Scatter-loading File column

And select the path of Scatter File, as shown below

File Options Window Help

[ Welcome | Format | Download | Readback | Memory Test |

\ 4
Download Stop
Download-Agent [ jxspace/Others/Tools/MTK/SP_Flash_Tool_v5.1644_Linux/MTK_AllinOne_DA.bin | (= choose

s e e s i e T T P T _Android_s' i'_":choose
Open Scatter File

Look in: [EJhome,fcsyjl)rangePi_3g-i...senrer_iinux3.4.57_v1.1 |v] 00 0RA =

[E computer B MT6572 Android scatter.txt

P csy

.J Chip Info

| Chip Name: :IJ_bLII_'.ItL.I?XenIBLSEN r...

I Chip Version:
Ext Clock: [xT_26M]
Extern RAM Type:
Extern RAM Size: [Cm
& Nand Flash \J

E
File name: MT6572 Android scatter.txt | [ .. Open ]
Allthigh speed,auto detect)

Files of type: [Map File (*.txt) [~] j

b . First disconnect the board from the PC and click the Download button
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. Smart Phone Flash Tool{Runtime Trace Mode)

File Options Window Help

| welcome | Format | Download | Readback | Memory Test |

)
b4
Download Stop
Download-Agent [,’xspace.fOthersﬁoo\sfMWS P_Flash_Tool v5.1644 Linux/MTK_AlllnOne_DA.bin ] choose

Scatter-loading File [thomef’cSyIOrangePl_E!g-iot—B_ubuntu_xenlal_ser\ler_\|nux3,4.67_vl,1fMT6572_Android s;l

l choose

Authentication Fle [

Download Only ¥
%] | MName | Begin Address | End Address

Location
[%] | PRELOADER |0x0000000000000000 | 0x0000000000018987 | fhomefcsy/OrangePi_3g-iot-B_ubuntu_xenial_server
%] |EBRL

|0x0000000001480000 | 0x00000000014801ff |/home/csy/OrangePi_3g-iot-B_ubuntu_xenial_server

T chip info |[%] |BOOTIMG | 0x0000000003180000 | 0x000000000351a7ff | fhome/csy/OrangePi 3g-iot-B ubuntu_xenial_server.

- m—

Chip Name: |3 | SYSTEM | 0x0000000004b40000

0x0000000057c3ffff r’hDme}’cs_v,’OrangePl_ig-lot-El_ubuntu_xenlal_server....
Chip Version:

Ext Clock:
Extern RAM Type:
Extern RAM Size: (000000 l: |

£ Nand Flash \_ | 0B/s| 0 Bytes |

[EMMC| High Speed | 0:00 [UuSB: DA Download Allthigh speed,auto detect)

C. Next, use a USB download cable to connect the host's USB to the machine's MircoUSB interface
Burning completed

File Options Window Help

Welcome | Format | Download | Readback | Memory Test |

A 4
Download Stop

Download-Agent

| /xspace/Others/Tools/MTK/SP_Flash_Tool v5.1644 Linux/MTK_AllinOne DA.bin | |1 choose

Scatterloading File Dhome,fcsy,.f()rangePijg-ict-Biubuntuixenialiserverjinu13.4.577v1.1fMT65727Andruid SLI

1 [ | choose

MT6572

Authentication File |

Download Only o
| Name . Begin Address End Address

1 Location

[ Chip Info

Chip Name: {0000 | 0xD0000D0057c3ffff jhomefcsyf[)rangePl_Bg-lut—B_ubuntu_xenlal_server,,,
Chip Version:

Ext Clock:

Extern RAM Type

Extern RAM Size: 000000 3
|— Download Flash 100%
o EMMC = EMMCFlash

[EMMmcC| High Speed | 0:06 [ rdevteyacmo
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Start the system.
Connect the board to a SV2A power adapter. Connect the serial port to see the system startup.

[ OK ] Reached target Network.

[ OK ] Started Unattended Upgrades Shutdo
Starting OpenBSD Secure Shell serws

[ OK ] S5tarted OpenBSD Secure Shell serve

Ubuntu 16.04.1 LTS orangepi3g-iot-B ttyMTO

orangepi3g-iot-B login: | 35.211490].(9) [

If the onboard space is not enough, you can burn the rootfs to the TF card. Proceed as follows.
Burn boot.img that supports mounting TF card rootfs

Click on the content in the box below

> ") smart Phone Flash Tool(Runtime Trace Mode)

File Options Window Help

| Welcome | Format | Download | Readback | Memory Test |

4
Download Stop
Download-Agent [ /xspace/Others/Tools/MTK/SP_Flash_Tool v5.1644 _Linux/MTK_AlllnOne_DA.bin | | = choose

Scatter-loading File [Ihumejcsy,fOrangEPijg-'rut-Biubuntuixen\aliserverilinux3.4.677\!1.1}N1T65727Andruid75j | choose
AAT =T

!""! i (‘J’ 5 -P? A Authentication File [C:pt:-:. al: only used for security download ] ,: Gh
Download Only %

] \ Name | Begin Address | End Address | Locatien

x| PRELOADER.GXOOOOOOOOOOOOOOOD‘OxOOOOOOODOOOlSQS?;{h
| F fhome

ome/csy/OrangePi_3g-iot-B_ubuntu_xenial_server...

000000001480000 0x00000000014801 f.fhGmelcsworangePi_BQ—iot—B_ubuntu_xenial_server...

000000003180000 0x000000000351a7ff

L Chip Info

Chip Name:
Chip Version: %
Ext Clock: '
Extern RAM Type:

Extern RAM Size: 000000 E

ijOGOOOGDOOdb:IOOGO‘ 0x0000000057c3ffff |/home/csy/OrangePi_3g-iot-B_ubuntu_xenial_server...

= EMMC Flash \_ | 0 B/s| 0 Bytes | [EMMC| HighSpeed [ 0:00  [USB: DA Download All(high speed,auto detect)
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In the pop-up window, select boot sd.img.

File Options Window Help

[ Welcome | Format | Download | Readback | Memory Test |

.

Open File

Look in: [E,rhamefcsw{)rangePi_sg-i...server_linux3.4.ﬁ7_v1.l |v] o0 0QR B tw‘ = choose

C t | boot.img .
2 computer b et 1/MT6572_Android_s =

] lk.bin [ choose

lego.bin
| MT6572_Android_scatter.txt
preloader_hexing72_cwet_kk.bin
| rootfs.img

5 sy

Location

i 3g-iot-B_ubuntu_xenial_server...

§_3 g-iot-B_ubuntu_xenial_server...

: 3g-iot-B_ubuntu_xenial_server...
LJ Chip Info E50 -5 IEL =

Chip Name:

'i_3g-iot-B_ubuntu_xenial_server...

Chip Version: File name: [ boot_sd.img

Ext Clock:

Files of type: [ All File (*.*)

Extern RAM Type:

Extern RAM Size: (000000

= EMMC Flash

[ 0B/s| 0 Bytes | [EMMC| High Speed | 0:00 [USB: DA Download Alllhigh speed.auto detect)

Download completed

File Optiens Window Help

Welcome | Format | Download | Readback | Memory Test |
A 4

Download 5top

Download-Agent

644_Linux/MTK_AlllnOne_DA.bin | I::'. choose
rver_linux3.4.67_v1.1fMT65?2_Android_5;| [~ choose
I [~ choose

Download Ok

Scatterloading File fhome/

Authentication File | Optior

Download Only ¥

Name | Beg Location
fhomefcsy/OrangePi_3 B ubuntu_xenial

| chip Info

-

Chip Name: MTE572 SYSTEM |0x0000000004b40000 | 0x0000000057c3ffif | /home/csy/OrangePi_3g-iot-B_ubuntu_xenial_server...

Chip Version: 00ca0
Ext Clock:
Extern RAM Type: | DRAM

- mEm E [ Download Flash 100%
] 4.32M/s | 4.00M | [EMMC[ High Speed [  0:06 [/devfttyAacmo

2 EMMC Flash
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Burn rootfs to TF card

Prepare a TF card above 8G and class10. After formatting. Burn roofs.img as follows
pv rootfs. img | sudo dd of=/dev/sdb bs=1M

sdb is the device file corresponding to the TF card

If it is a windows system, you can also use Win32DiskImager software to burn.

Start the system

Insert the tf card into the board and start it after power on.
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VII. Serial Debugging Tool

First need to prepare a USB to TTL serial cable, need to support 921600 baud rate
The debugging serial port of 3G-iot is serial port 1, which has been led to 40pin, and the baud rate is
921600.

Connect the serial cable as shown below. The functions of the different color lines are as follows:
° Black——GND
(J Green—RX

(ZV0000SL95p

MR i

H LOI-6Og

—
18/543 “14m

1. Usage based on Windows platform

In the process of using Orange Pi for project development, in order to get more debugging information,
Orange Pi defaults support serial port information debugging. For developers, just prepare the
materials mentioned above and can easily get serial debugging information. The serial port debugging
tools used by different upper computers are similar, basically refer to the following ways to deploy.
There are many tools for serial port debugging using the Windows platform. The commonly used tools
are Putty. This section uses putty as an example for deployment.

® [Install USB driver

Download the latest version of the driver PL2303 Prolific DriverInstaller v130.zip, download and

extract.
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& PL2303_Prolific_Driverinstaller v130 2010/7/15 10:41 WERE 3,009 KB | m— 2 7 SR FIZF
3 PLZQOSero[EﬁcTDriver]nstallerfvlSO 2016/8/3 9:20 \ﬁ."iniRAR ZIP F48... 2,316 :(B ‘ ofrm— T;‘EE’?E’*@'@.
|| releasenote 2010/7/22 10:14 AP 2KB

Select application installation as an administrator

Waiting for installation and click.

® Download and install Putty

Putty can be downloaded from the address below, please choose the version that suits your

development environment.

https://www. chiark. greenend. org. uk/ sgtatham/putty/latest. html

Double-click the downloaded putty.exe to open putty. The software interface is shown below.

WWWw.orangepi.org 32 www.xunlong.tv


https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html
http://www.xunlong.tv/

Orange Pi User Manual Copy right by Shenzhen Xunlong Softwawre Co., Ltd

ﬁ PuTTY Configuration @ .

Category:
El- Session | Basicoptions foryour PuTTY session
- Logging Specify the destination you want to connect to

=)- Teminal
= ?_an:rmard Host Name {or P address) Port
2

- Bell
- Features Connection type:

= Window T Raw (1 Telnet () Rlogin @ 55H ) Seral
- Appearance
- Behawiour
- Tranglation
[+ Selection

+ Colours Default Settings
[=)- Connection
- Data Save

- Proogy
. Telnet Delete

Load, save or delete a stored session

Saved Sessions

Ig
8

- Blogin
- 55H
- Serial

[':luse window on exit: .
) Mways () Mever @ Onby on clean exit

Aot ||  Help | Open || Cancel

®  Acquisition of device information

In Windows 7, we can check whether the serial port connection is normal and the serial port device No.
through Device Manager. If the device is not recognized properly, please check if the driver is
installed successfully. If there is a problem with the driver installation, try using the 360 Driver Master

to scan the installation driver.

WWWw.orangepi.org 33 www.xunlong.tv


http://www.xunlong.tv/

_\'n-"’

~ Orange Pi User Manual Copy right by Shenzhen Xunlong Softwawre Co., Ltd

1

Y @]
R EREA) EEV) #EH)
e FlHE &
4 & BiscuitARM-PC
oty DVD/CD-ROM 3ENER
b g IDE ATA/ATAPI =5IE2
v [ kEe
by BEESE

¥ &0 (COM #1 LPT) 3 .
I Prolific USB-to-Serial Comm Port (COM4) 1&%%‘73 : COM4

[ T

o

by AESENRE

R A
- Pl saEeEsEE

o § BERGSERN
AP REEES

b oM EgigE

b W EEES

®  Putty configuration

Set the serial port to the corresponding port number (COM4), turn off the flow control, and set the
speed to 921600.

o

$8 PuTTY Configuration

Category:

(- Session | Options controling local senal lines |
it Logging Select a senal line

[=)- Teminal
- Keyboard Seral line to connect to Com4
. Bell

- Features -
=l Window Speed (baud) 521600
- Appearance
- Behaviour
- Translation Stop bits
[+- Selection

g
1 :
s Party

Configure the sernal ine

Data bits

[=- Connection Flow cortrol
- Data
.- Prosey
- Telnet
- Rlogin
B~ 55H
- Serial

ot [_reb ] ) (e
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® Start debugging serial output

When the Orange Pi is powered on, putty will automatically print the serial port log information.

2. Usage based on Linux platform

There is a little difference using putty between Windows platform and Linux platform. The following
mainly explains the differences. All operations are based on the Ubuntu 14.04 system.

® [Install and start Putty

$ sudo apt-get install putty
$ sudo putty

® Configuration Putty
The serial port number can be viewed via Is /dev/ttyUSB*
The baud rate needs to be set to 921600

And turn off flow control

PuTTY Configuration

Category: Options conktrolling local serial lines
Logging - Selectaserial line

¥ Terminal Serial line to connect ko Jdev/ttyUsBo
Keyboard
Bell

Features
v Window Data bits 8

Configure the serial line
Speed (baud) [921600]

Appearance Stop bits 1
Behaviour Parity s .
Translation
Selection Flow control None N
Colours
Fonts
¥ Connection
Data
Proxy
Telnet
Rlogin
* SSH
Serial

About | Open | Cancel
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VIII. Other settings
1. Connect WIFI

To configure wireless, must know ssid and psk (account, password), enter the corresponding wlan*,
ssid, psk

$ sudo vi /etc/network/interfaces

(add the following)

auto wlan0

iface wlan0 inet dhcp

wpa-ssid Xxxx

wpa-psk Xxxx

Then execute /etc/init.d/networking restart,wireless connected.

2.Usage of GPIO

Modify and Display of the GPIO Status Under ADB Mode

Get the Open/Close Status of GPIO : cat /sys/devices/virtual/misc/mtgpio/pin

Enter the command under ADB mode: cat /sys/devices/virtual/misc/mtgpio/pin , then it will show:
pin: [mode] [pull sel] [din] [dout] [pullen] [dir] [ies] [smt]

0:11101010

1:01101010

22:1-100-10-1-1

R T U N S MY

42: 00000110

Corresponding meaning per row:
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IO Number: mode, pull select, inputvalue, output value, pull enable, direction, ies
Modify the Status of GPIO:

You could get the 40pin GPIO specifications from this manual or from schematic which have been
uploaded to our official website: http://www.orangepi.org/downloadresources/. For example the 37

pin on 40pins is GPIO123,
echo -wdoutl23 1>pin -Thisis Set the GPIO to output high level

echo -wdoutl23 0>pin -This is Set the GPIO to output high level
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