Orange Pi 2G-I0T User Manual Copy right by Shenzhen Xunlong Software Co., Ltd

Orange Pi 2G-10T

User Manual

www.orangepi.org I www.xunlong.tv


http://www.orangepi.cn
http://www.xunlong.tv/

Orange Pi 2G-I0T User Manual Copy right by Shenzhen Xunlong Software Co., Ltd

Content
L. Orange Pi INtrOQUCTION. ......ocueiiiiieiieieetiee ettt ettt sttt sttt satetesbe et e sbeennesaeeneennens 1
1. What is Orange Pi 2G-TOT 7 ..c.oooiiiiiiiiiiiieeseeeetee ettt sttt 1
2. What can I do with Orange Pi 2G-IOT?......cc.cooiriiiiiiiiiiiieiieeeeee e 1
3. WO IS T8 0T7 ettt ettt et e s e st e s bt e e be e e bt e e sateesabeesabeean 1
4. Hardware SPeCifiCation.........cccivviiiiiiiiiiiiiiiiiiiciiictct e 1
5. GPIO SPECHICALIONS. c..eevvenriiieerenieniiitietete sttt ettt ettt st st be st eseeneene e enne 4
L USING MENOM.......ciiieiiiieiieieieetete ettt ettt ettt et e st et e sreesbe st e esaesseessessesseensesseessessesssensenseans 6
1. Step 1: Prepare Accessories Needed........c.eevuierierieriinieriesierte ettt 6
2. Step 2: Prepare @ TF Card........c.ooovveviiiieiieieieeeesiteeee ettt se et saessaesraessaessaessaenneas 6
3. Step 3: Start your Orange Pl.........cceoiieiiiiiiieeeee ettt 9
4. Step 4: Turn off your Orange Pi COITectly........oooveiiiiiiiiiiiieieeeeee et 12
5. Initialize settings for your LinUX SYSTEML........ccceecviriiiiiieeiieiieiieie e sresreeresnesereeaeseneseneeens 12
6. Write Android into NANd........c.oeouieiiiiiee ettt sttt 13
7. Android in no screen ADB mMOde..........ccciiiiiiiieiiiieeee e 16
8. Universal software CONfigUIation...........ceceerierierieriinierie ettt 18
9. Usage of GPIO and WirINPi.........cccceoviiiiiiiiieiie ettt sa e s s 21
10. Connect to NetWork via GSM......cc.oociiiiiiiiiieeieeteee ettt sttt seeas 25
11. Use GSM to Connect NEetWOTK........c.couieieriiiieiieiere ettt 51
II1. Source Code Compilation of Android and LiNUX..........ccceeieeiiriieiieniiniesieceeiesieeeeie e sae e 56
L INSEAIL TDK ettt ettt st sttt ettt e et 56
2. Install Platform Supported SOftWare..........ccevverierieriierieieseeseee e 57
3. Download the Source Package and UNZip it........ccceceeviieiieiiieniieiieieeie e 57
4. Android source code COMPILET........c.cccveiiieriieiiiiiiite e ettt saesreebeseressbesraesssesesensnas 57
5. Compile Linux SOUICE COAR........eeiiieiieiieiieieeie ettt ettt ettt ettt teeste b e sbeebeeneeas 59
IV. Orange Pi Driver devVelOPmENLt........cc.ovieiiiiiriiiiiieiesiceese ettt sttt saeenees 64
1. Device driver and application Programiming............cceeeveerreerreerseeseesseesseesseesseesseessessseesseessens 64
2. CoMPILe AEVICE AITVET.....eeiuieiieiieitietieieesiee ettt ettt ettt sae bt e bt e bt e sbeesbeesseesseesseenseens 66
4. Running driver and appliCatiON..........c.eecveerieerieeerieerieieeteeteeresresreseresnessnesssesssesssesssessaessnens 68
V. Using Debug to0ls 0N OrangePi.........cccueeiiiiieiiiriiiieiieieeieste ettt sttt ae e eaeste e ssesesensesseenes 70
1. Operations 0N WINAOWS.......cc.eerieriiniirierie ettt sttt e stee st e st esseesstesbeesaeesseesaeesseesaeesseens 70
2. OPErations ON LINUX........ccciiriieriieriieiieiiesieesteeste et esteesseesseesseesseesseesseesseesseesseessesssessseessesssenns 74

wWwWw.orangepi.org I www.xunlong.tv


http://www.orangepi.cn
http://www.xunlong.tv/

Orange Pi 2G-I0T User Manual Copy right by Shenzhen Xunlong Software Co., Ltd

[. Orange Pi Introduction

1. What is Orange Pi 2G-10T?

It’s an open-source single-board computer. It can run Android 4.4, Ubuntu, Debian,
Raspberry Piimage. It uses the RDA8810 Soc, and has 256MB LPDDR2 SDRAM.

2. What can I do with Orange Pi 2G-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 Pi 2G-IOT is open source.

3. Whom is it for?

Orange Pi 2G-10T is for anyone who wants to create with technology— not just
consuming. It's a simple, fun, useful tool and you can use it to take control of the world
around you.

4. Hardware specification

Hardware specification

CPU ARM Cortex-AS5 32bit
GPU Separate graphic processor, Vivante's GC860

support OpenGLES1.1/2.0
support OpenVG1.4

support DirectFB
support GDI/DirecShow

30M Triangle/s, 250M Pixel/s
Memory (SDRAM) | Integrated 256MB LPDDR2 SDRAM
Onboard Storage TF card / Integrated S00MB 8Bit 1.8V 4K SLC Nand Flash
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Onboard WIFI+BT | RDA5991, WIFI+BT
2G model The four frequency single card
GSM/GPRS Dedicated accelerators
SIM card
Video Input A CSI input connector Camera:
Supports 8-bit YUV422 CMOS sensor interface
Supports CCIR656 protocol for NTSC and PAL
Supports SM pixel camera sensor
Supports video capture solution up to 1080p@30fps
Audio Input MIC, 3.5 mm Jack
Video Outputs LCD
Audio Output 3.5mm Jack. FM. SPEAK (Optional)

Power Source

USB OTG input can supply power
Battery input can supply power (Optional)

USB 2.0 Ports One USB 2.0 HOST, One USB 2.0 OTG

Buttons Power Button(SW602)

Low-level 40 Pins Header, compatible with Raspberry Pi B+
peripherals

GPIO(1x3) pin UART, ground.

LED Power led

Supported OS Android, Ubuntu, Debian, Rasbian

Interface definition

Product size

67mm X 42mm

Weight

35¢g

Orange Pi™ is a trademark of the Shenzhen Xunlong Software CO., Limited
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Interface instructions:

MIC One USB2.0

RowerKey Earphone+MIC+FM

speak(option) . OTG+power supply
Debug selector switch —g J
Boot selection - 2G antenna
Wifi antenna — Debug TTL UART
Wifi +BT b
Csl

40 Pin headers 71 ‘

SIM Card

-Avs T4 TH09E 12
13D

2G module

5. GPIO Specifications

The CSI Camera Connector is a 24-pin FPC connector which can connect external
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camera module with proper signal pin mappings. The pin of CIS connector can be
defined as follows. The connector marked with "CON 1" on the Orange Pi 2G-10T is
camera connector.

OrangePi 2G-10T-CSI
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II. Using Method

You can configure your Orange Pi in a very short period of time and use it according
to the following steps. You need to fulfill the several steps before booting your Orange Pi.

1. Step 1: Prepare Accessories Needed

The first time you use the Orange Pi, you need at least some parts for the following:

No. Items Requirements and Instructions

1 TF card 8GB ; class 10 (for now it only supports 8GB SD
card).Branded TF cards which are much more
reliable are the good choice

2 Power adapter At lease 5V/2A high quality power adapter, OTG
could use as power supply.
3 Keyboard and mouse Any keyboard and mouse with USB port is

applicable; Keyboard and mouse are high-power, so
a USB concentrator is required.

4 TTL to USB cable Support debug log in.

5 Audio cable (Optional) | You can select an audio cable with 3.5mm jack to
feel stereo audio.

6 SIM Card (Optional) Support 2G SIM card

Sandisk
Litra

TF card OTG power adapter

2. Step 2: Prepare a TF Card

In order to be able to us Orange Pi normally, you must first install the operating
system into the TF card or Nand. The following instructions will teach you how to write
the operating system image file to the Windows and Linux Platform. For now this board
could support boot from TF card with Android and Linux distro, and could support boot
from Nand with Android. It will illustrate about how to write image into Nand.
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1) Writing image into a SD card on Windows:

a. Inserting the TF card into the computer, the capacity of the card must be larger than
the operating system image, usually requires 8GB or bigger capacity.
b. Formatting the TF card.
i. Download tools for formatting TF card, such as TF Formatter, could be
download from
https://www.sdcard.org/downloads/formatter 4/eula windows/

ii. Unzip the downloaded files, and run setup.exe

iii. In the options settings option set the format type option to quick
formatting. Logical size adjustment option to open "(ON)”

Fost st de e Al o the dala

E'!:I'-:‘IIMNIIH oat when you _Sen e J
=

S0 500G anad SO0 Logos are adamarks ol
S0=0C. LLG

w| [ Pemresh |
133 08  Volawe Lshed - RECOVERY

Fornat Cptam ——

QUICE FORMAT, FORMAT SEE ADLUSTMENT OFF

FORMAT TYPE | QUICK

FORMAT SIZE
ADJUSTMENT  |ON

iv. Make sure the inserted TF card codes are in accordance with the chosen
codes.

V. Click the "Format"button.
c. Download the operating system image file from the download page, the page address
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is as follows: http://www.orangepi.cn/downloadresourcescn/

d. Unzip the downloaded file (in addition to the Android system, this method can be
used to burn to write, the Android system need another burn, the following will
introduce).

e. Right click the downloaded file, select "Unzip file" to write image to TF card.

1. Download tools to write image, such as Win32 Diskimager,
http://sourceforge.net/projects/win32diskimager/files/Archive/.
i1. Select the path of image file that has been unzipped.

i TR
5 Win32 Disk Imager l =L |ﬂH
Image File Device
G:forange pi/pi.BGB/pi.BGE 8 [1s:71 ~]

| MOS Hash
Progress
Cancel Read || Write || Exit |
L o

111. Click the "Write" button and wait for the image writing.
iv. After the image is written, click the "Exit" button.

2) Writing image into a SD card on Linux:

a. Inserting the TF card into the computer, the capacity of the card must be larger than
the operating system image, usually requires 8GB or bigger capacity.

b. Formatting the TF card.
1. Run fdisk —I command to make sure TF disk.
ii. Run umount /dev/sdxx to uninstall all partitions of TF Card.
iii. Run sudo fdisk /dev/sdx command. Use director to delete all partitions of
TF Card, and then us » command to add a new partition, finally use w
command to save and exit.
iv. Run sudo mkfs.vfat /dev/sdx1 command to format the TF card partition
set up last step to FAT32 form(according to your TF card disk to replacex ).
Or you could skip this step since command in Linux will format TF card
automatic.

c. Download the image OS from download page:
http://www.orangepi.cn/ downloadresourcescn/

d. Unzip the downloaded file and right click it, select " Unzip file"

e. Write image into TF card

1. Run sudo fdisk — command to make sure the TF card disk
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ii. Make sure the image file hash key is the same as download page
offered(optional) :

shalsum [path]/[imagename]

Here will be output some number which should be same as the image page
line of "SHA-1"
iii. Run umount /dev/sdxx command to uninstall all partitions in TF Card

iv. Run the command of sudo dd bs=4M if=[path]/[imagename]
of=/dev/sdx to write image file and wait for it finished. You can run sudo
pkill -USR1 —n —x dd command to check the procedure.

3. Step 3: Start your Orange Pi

®  Insert the TF card with written image into the TF card slot

® Make sure the toggle switch is showing like the following, booting from SD card.
B! - EE OWR

® Insert the keyboard or mouse into the USB port.
® Connect wifl antenna and base-band antenna
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® Connect LCD and Camera

WWwWw.orangepi.org 10 www.xunlong.tv


http://www.orangepi.cn
http://www.xunlong.tv/

Orange Pi 2G-I0T User Manual Copy right by Shenzhen Xunlong Software Co., Ltd

® Connect TTL cable, you could refer to the Debug method in this instruction.
Android and Linux use different Baud rate, please note the Baud rate setting.
Android Baud rate is 921600, Linux Baud rate is 921600

Serial port uses TTL to USB cable to connect.

921600

It is the power input interface on the right side for connecting a 5V and at least 2A or
bigger than 2A power adapter. Avoid using smaller power GSM mobile phone
charger, it is not able to output 2A even if it marked "SV/2A".

If the above steps are successful, the OrangePi will start in a few minutes. The
monitor Graphical interface of display system. It may take a long time to start the first
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time, please wait patiently. The next time will boot very fast.

4. Step 4: Turn off your Orange Pi correctly

You can use the shutdown button on the interface to safety close the Orange Pi. You
can also close the system by entering command in the shell:

sudo halt
or
sudo shutdown —h

It will be safety to turn off the Orange Pi. If directly use the power button to shut
down the system may damage the file system on TF Card. After the system is closed, the
power can be cut off by more than 5 seconds’ press. If all the above steps run, then your
Orange Pi could shut down.

5. Initialize settings for your Linux system

You need to make some basic settings when it is you first time to use Linux on
Orange Pi 2G-10T, like wifi setting, audio setting, user setting.

1) Wifi setting on serial port

In the use of serial login system, enter the login password the system will prompt
you to use the OrangePi_Settings tool to make some basic setting, including wifi setting.
You could use the following command in the order line:

sudo OrangePi_Settings
> wifi settings

This setting include the functions of WIFI statue setting, wifi searching and connect
to AP. You could use this method to set wifi.

2) Use ssh to connect wifi

You need to use two cellphones if you want to use this function. Please refer to this:

Orange Pi 2G-10T is defaulted to connect the hotspot of orangepi, the password is
orangepi. Use another cellphone’s hotspot function, setting the hot spot name as orangepi,
password as orangepi. It will connect to orangepi hotspot default after booting the system.
After that, use another cellphone to connect the hotspot, and use “wifi assistant” to check
the IP of Orange Pi 2G-10T.

After getting the IP of Orange Pi 2G-10T, you could use SSH remote login in Linux
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PC or Windows PC. Command as following:

ssh orangepi@192.168.xxx.xxx

Password: orangepi

After enter the system via ssh, run the following command to connect to router:
sudo OrangePi_Settings

6. Write Android into Nand

Orange Pi 2G-10T is supported boot from Nand, and also supported update Android
in Nand.

1) Boot Android from NAND

Switching the boot mode into NAND via short jumper cap.

Power it on, Orange Pi 2G-10T will boot from NAND.

2) Update Android in NAND

® Short jumper cap to switch the system to boot from NAND, set toggle switch into
1234 UP, 5678 Down like the following:
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3) Install writing tool on Windows

For now Nand writing tool could only support working on Windows, you could
download the tool from official website: http://www.orangepi.org/downloadresources/

€ ) @O www.orangepi.org/downloadresources, U c || QE®ao
ral PI Home  News  Model 1 partners  Forum  Community

Quick Start

Downloads

GitHub

; Android-Teard @ Ubuntu Server Android SDK source Code N Android-Nand
”~ updated 2017-04-22 .t7 ‘ updated:2017-04-01 updated:2017-04-17 P updated 2017-04-22
2 > <

Android @ Ubuntu Server Xenial Debian Desktop Jessie @  Ubuntu Desktor
~ . updated:2017-03-30 \ updated:2017-03-30 updated:2017-03-30 \ updated:2017-03-30
D) G- ) @

USB update tools for Linux 64bits OS (LiveSuitV306_For_Linux64 zip)
bum TF/SD card BATCH-TOOL (PhoenixCard_V310_20130618.rar)
USB update tools for linux 32bits (LiveSuttVSOGiForil;inuXSE.zip)
UE‘;E! deéte éaol.s fo.r Mac:ﬁtush (I_.iveSuil._ForMéc.zip). .

USB upd.ate todts for Windowé Qs (Phoenb&Sum,d,G,rar).

USBDriver adb/mtp driver (USBDriver.rar)

Oréng.epiLEG.—\O'i' Nénd Upﬂate tobts e

ceeeccee
2PPPPPP

8000000

4) Install USB driver on Windows

Unzip the tool file, install the USB driver, here is the path:
*/OrangePi 2G-IOT_Toolschain/USB_Driver/USB-driver/
You should install it according to your PC, if your PC is 32bit, then install x86 USB
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driver, if it is 64bit, then is x64 USB driver.

5) Download Android Nand image

Here is the ink for Orange Pi 2G-IOT Nand version image:

http://www.orangepi.org/downloadresources/

Android-Tcard @  Ubuntu Server Android SDK source Code

updated 2017-04-22 N updated2017-04.01 Updated2017-04-17
N
j (]

Android @  Ubuntu Server Xenial Debian Desktop Jessie
updated:2017-03-30 .‘ W  updated2017-03-30 @ updated:2017-03-30

6) Use writing tool

Use writing tool to write NAND:

Hardvare and softwa

Android-Nand
updated2017-04-22

@  Ubuntu Desktop Xenial
.‘\ e
o

*/OrangePi_2G-IOT_Toolschain/OrangePi 2G-IOT NandUpdate Tools/OrangePi 2G-I

OT _Update.exe.

Load BIN ||

x]

Load CFP ||

0%

i

Note: Download CFP will update the Audio Data!

Function
Option
=
Export Fact

Recovery Fact

CRC Repair

Download

Exit

Click “load BIN” to import the image of NAND version into writing tool. After that,
click Download button to download the image. Meanwhile, the tool is waiting for the

download link of Orange Pi 2G-10T.
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7) Download Image

Prepare an Android USB to DC cable, first connect to the OTG port of Orange Pi
2G-IOT, then push on the power button for 5s, and connect the cable to the Windows PC.
Meanwhile, the screen will indicate that connect successful and downloading. It will take
around 3min to finished downloaded, after that, reboot the system and then the system
will run on the update Android.

Note: If it could not download, please check the the shorting cap and switch.

Single Download Tools Release v 3.0.0.7 mm“

Function

Option

Export Fact

Recovery Fact

CRC Repair

Load BIN ‘C:\Users\Administrator\Desktop\RDA\ch_c:thUUg_tp_hsd_rda_tutal\OrangePi_ZG ﬂ

Load CFP || x| | Download

0%

Note: Download CFP will update the Audio Data! L

7. Android in no screen ADB mode

® ADB setting: Set the toggle switch into 1234 “UP”, 5678 “Down”, the system will
switch into adb model, in this model, the USB is unable.
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® Connect to the OTG port of Oragne Pi 2G-10T with the USB to DC cable, the other
side connect to PC, push the power button and then the system will be Android.

® [fthe PC haven’t set on adb, then please refer to the teaching method of Ubuntu and
Windows adb in internet. Use adb command in the PC terminal to connect the adb:
adb shell

® After connect to OrangePi 2G-IOT via adb, you could refer to the adb debug method
from the internet to enter into Orange Pi 2G-IOT

We would recommend you use Plug-in Vysor in Chrome browser, this tool could enter

Android via adb:

Choose a device

RDA SmartPhone Shae | @ | @
Serial: 1234567890ABCDEF

%
Settings
International Keyboard g
Share All Devices ]
Customize Vysor Manage Key Bindings and Navigation Bar
Start automatically

MNever v

Status

You've used Vysor for 16 hours.
An advertisement will be shown every 30 minutes while viewing an Android.
Upgrade to remove ads and unlock all features.

=1~

Login for offline usage and Vysor Share.

Using Android SDK. ADB binary.

Vysor Version 1.7.5

& L J Developers Support Bug Report Manual Reload Vysor
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8. Universal software configuration

1) Change default account

o

The default log-in account and password is orangepi/orangepi or root/orangepi.
It is recommended to modify the default orangepi account to your own account for
secure sake. Take changing into Zhangsan as a sample. Steps are as follows:
Use root account to login Orange Pi
$ usermod -1 zhangsan orangepi
Change account of orangepi into Zhangsan

$ groupmod -n zhangsan orangepi

Change groui

$ mv /home/ornagepi /home/zhangsan

Change directoi of oriiinal oranieii

$ usermod -d /home/orangepi orangepi
Set this directory into orangepi user's home directory
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f. $ cat /etc/passwd
It should be shown as following:

After the modification of the above steps, you could use the new account
Zhangsan to log in.

2) System source configuration

This instruction will take Ubuntu as an example:
a. Open the source file
$ sudo vi /etc/apt/sources.list

root@curry: /home/curry# vim /etc/apt/sources.list

root@curry: /home/curry#

b. Edit source file
Replace the source file with your favourite source. Take an example of
Ubuntu 16.04 on Zhonkeda source:
deb  http://mirrors.ustc.edu.cn/ubuntu-ports/ xenial main multiverse
restricted universe
deb  http://mirrors.ustc.edu.cn/ubuntu-ports/  xenial-backports = main
multiverse restricted universe
deb  http://mirrors.ustc.edu.cn/ubuntu-ports/  xenial-proposed = main
multiverse restricted universe
deb http://mirrors.ustc.edu.cn/ubuntu-ports/ xenial-security main multiverse
restricted universe
deb http://mirrors.ustc.edu.cn/ubuntu-ports/ xenial-updates main multiverse
restricted universe
deb-src  http://mirrors.ustc.edu.cn/ubuntu-ports/ xenial main multiverse
restricted universe
deb-src  http://mirrors.ustc.edu.cn/ubuntu-ports/  xenial-backports main
multiverse restricted universe
deb-src  http://mirrors.ustc.edu.cn/ubuntu-ports/  xenial-proposed main
multiverse restricted universe
deb-src  http://mirrors.ustc.edu.cn/ubuntu-ports/  xenial-security  main
multiverse restricted universe
deb-src  http://mirrors.ustc.edu.cn/ubuntu-ports/  xenial-updates = main
multiverse restricted universe
Note: xenial is the version of the code name in this source, if the other version of Ubuntu
needs to replace the corresponding version code which can be found on the internet.
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3) Enter the system via SSH

You could refer to the previous charter 5. 2)Use SSH to connect Wifi.
4) Modify the size of ext4 file system

It could promote system performance via expanding the rootfs partitions of file
system after writing image, which could avoid the problems caused by insufficient space.

Expanding rootfs partitions on TF card of PC:

Using GParted to adjust the size:

Select the specified letter, right-click the corresponding letter, select "change the
size" to adjust into the desired size, click "adjust the size", close the dialog box and click
"apply to all operations", select the "apply" to complete the expansion operation.

a. Expand file system
1. Boot to Linux, umount /dev/sdbl and /dev/sdb2, if it prompts disk busy, then
use fuser to clean the using disk(we will recommend using another Linux booting
disk to lead the system).
ii. Use fdisk /dev/sdb to adjust the partition size, after into it, enter p, and keep in
mind about the initial position of needed extending size partition.
iii. Enter d to delete the partition need to change the size(my file system is
/dev/sdb2, which is the 2 partition ).
vi. Enter n to build a new partition, make sure the initial position is the same as
you deleted, and enter the number as you desire.
v. Enter w to save the partition data.
vi. Use the following command to check the file system(make sure it is a right
file system)
e2fsck -f /dev/sdb2
vii. Adjust the partition size
resize2fs /dev/sdb2
viii. It could mount a disk partition, you could check whether it has changed.

b. Shrink file system
1. Boot to Linux, umount /dev/sdbl and /dev/sdb2, if it prompts disk busy, then
use fuser to clean the using disk(we will recommend using another Linux booting
disk to lead the system).
ii. Use the following command to check the file system(make sure it is a right file
system)
e2fsck -f'/dev/sdb2
iii. Modify the size of file system(Use resize2fs)
resize2fs /dev/sdb2 900M
The "s"after the number represents specifying the size of file system via the
sectors(every sector calculated by 512 bite). You could also specify it into K(KB),
M(MB), G(GB), etc.
vi. Use fdisk /dev/sdb to adjust the partition size, after into it, enter p, and keep
in mind about the initial position of needed extending size partition. You need to
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first delete the partition then build a new one because the fdisk could not modify the
size dynamic(you need to calculate the size, it have to enough to contain the file
system adjusted in last step).

v. Enter d to delete the partition need to change the size(my file system is
/dev/sdb2, which is the 2 partition ).

vi. Enter n to build a new partition, make sure the initial position is the same as
you deleted, and enter the number as you desire. Besides, if it is boot-able partition
you want to change, note that need to keep the boot-able mark in case cannot boot.
The above illustration is using fdisk and resize2fs to modify partition and file
system, you could also use gparted. Gparted has graphical interface and it could
help you to re-size file system at the same time of re-sizing partition. Goarted is
much easier to use and reduce the change to make mistake. For now our official
Lubuntu and Raspbian could not use it.

9. Usage of GPIO and WiringPi

1) Use WiringPi on OrangePi 2G-10T to connect network

OrangePi 2G-IOT could support WiringP1i, you could have a try according to the
introduction on this section. The following is 40 Pin of OrangePi.

Orange Pl 2G-I0OT GPIO PINOUT
Voo 2,8V 1] 5V DC @ é %
idev/i2c.0 FC® SDA 3 @ | sv DC
fdeviize-0 FCO  SCL 5 @ e |
#56 gpieS6 GPIO  B24 7 8 QN[Tx0 UART® /deviiySZ
KN ) B @ HiR:x UART® /devittys2 \
fdevittyS1 UART® RxD A B5 GPIO  gpio37 #37
/devittyS1 UART® TxD 13 I GND
/devittyS1_UART® CTS 15 18 C5 GPIO  gpio101 #101
Voo 28V 18 C25 GPIO  gpiol21 #121
#4 MOSI SPi@ DI 19 B | e
#3 MISO SPl@ DIO A a RTS UART® /deviityS1
#2 SCLK SPI@ CLK 23 A €S0 SPI® #5
KN | BB % [ csi osPlo #6
#1 FC® SDA e | SCL_FC@ #0
#122 gpic122 GPIO C26 || A [ GND |
#123 gpio123 GPIO  C27 3 32 RTS UART® [deviityS2
#124 gplo124 GPIO C28 3 M CTS UART® idevittyS2
#125 gpio125 GPIO €29 E % B Em
#126 grot26 GPio c3o f @f 3 J[scl rco  devize
| GND | f SDA FC@ Idevfi2ec-2
V2.1-rh
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a. Download the latest WiringP1 source code of Orange Pi 2G-IOT

Please confirm that the Orange Pi 2G-IOT has connect to wifi or network successfully, if
no, then you need to first make it connect to wifi or network. If you connect to network,
then you also need to install some essential tools:

sudo apt-get install git gcc make

b. Download the latest source code

You could download the latest WiringPi source code from official website:
WWww.orangepi.org
You could also download files from github:

https://github.com/OrangePiLibra/WiringPi.git with the following command:
env GIT_SSL_NO_VERIFY=true git clone

c. Compile and install WiringPi

Use the following command to compile and install the WiringP1 after get the latest source
code.

cd WiringOP/

/build OrangePi 2G-IOT

/build OrangePi_2G-IOT install

d. Test WiringPi with gpio command

You could use gpio command to test GPIO on 40pin on Orange Pi 2G-10T with WiringPi
installed.

1 Use "gpio readall" command to print out all WiringPi pin mapping as following.
BCM line represents the actual hardware GPIO, there are 4 Groups GPIO and each
Group have 32pins, and the serial number start from Group PA. PAO corresponds to BCM
colum number 0.

wP1 line represents pins of wiringPi, you could use this group of data when use C library
and gpio command on wiringPi. For example, number 37 pin is corresponding to number
25 pin of wiringP1, you could operate the 37 via operating 25pin.

Name line represents the definition name of Pin.

Mode line represents the mode of pin, it could but both input and output.

V line represents the voltage value of the current pin.

Physical line represents the actual hardware number.
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root@orangePi:~/WiringoP# gpio readall
Fomm e s +-Orange Pi 2G-IO0T+---
V | Physical | Mode

i
\
s

\

\

\

\

\

\

\

\

\
SPI2_DI |
SPI2_DIO |
SPI2_CLK |
ov |

SDA.1 |
GPID.21 |
GPIO. |
GPIO. \
GPIO.24 |

\

\

i

\

i

;
|
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
4
|

Physical
---+-0range Pi 2G-IOT+---

.
|
i
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
5

————— +

il Use "gpio export pin mode" to explore wiringPi GPIO to the directory of
/sys/class/gpio and set the GPIO mode into mode.

According to the above WiringPi pin mapping, hardware pin number 37 is corresponding
to WiringPi pin number GPIO 25, explore the number 25 and set it into output mode.

root@orangepi:~/WiringOP#

root@orangepi:~/WiringOP# gpio export 25 out
root@0rangepi:~/Wiring0OP# 1s [sys/class/gpio/

export gpio25 gpiochipe@ gplochipi®24 gpiochip352 unexport
root@orangepi:~/WiringOP# gpio write 25 1
root@0rangepi:~/WiringOP#

i ..‘ o |’iﬂﬂﬂyﬂq-llll-ln.‘\

'. I S

i - LA L Y- ,
iii  Use "gpio unexport pin" to cancel explore pin to /sys/class/gpio. For example:
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orangepi# gpio unexport 25

root@orangepi:/sys/class/gpio#

root@orangepi:/sys/class/gplo# l1s

export gpio25 gpiochip® gpiochip10824 gpiochip352 unexport
root@orangepi:/sys/class/gpio# gpio unexport 25

root@0rangepi:/sys/class/gpio# ls
export gplochip® gpilochip1824 gpiochip352 unexport
root@orangepi:/sys/class/gpilo#

iv  Use "gpio exports" to check the current explored gpio. For expample:
orangepi# gpio exports

root@orangepi:/sys/class/gpio#

root@orangepi:/sys/class/gpio# 1s

export gpio24 gpio25 gplo26 gpiochip® gpiochip1624 gpiochip352 unexport
root@orangepi:/sys/class/gpio#

root@orangepi:/sys/class/gpio# gpio exports

GPIO Pins exported:

24: in (i}

(6]

:in @
root@orangepi:/sys/class/gpio#

v Use "gpio mode pin mode" command to configure wiringPi pin mode. For example:
Configure pin wiringPi 25 as output mode
orangepi# gpio mode 25 out
Configure pin wiringPi 26 as input mode
orangepi# gpio mode 26 in

vi. Use "gpio write pin value" to write value of output mode pin, for example:
Configure pin wiringPi 25 as output pin:
orangepi# gpio mode 25 out
Write 0 on wiringPi 25
orangepi# gpio write 25 0
Write 1 wiringPi 25
orangepi# gpio write 25 1
vii. Use "gpio read pin" command to read the value of input mode pin, for example:

Configure pin wiringPi 25 as input pin

orangepi# gpio mode 25 in

read the value from wiringPi 25

orangepi# gpio read 25
root@orangepi:/sys/class/gpio#
root@orangepi:/sys/class/gpio# gpio read 25

1
root@orangepi:/sys/class/gplo#

root@orangepi:/sys/class/gpio# gpio read 25
]
root@orangepi:/sys/class/gpio#

viii. If you want to learn more "gpio" command, you could refer to "gpio -h" obtain.
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e. Use WiringPi C Library

WiringPi support C library and python library, you could use C language to
operation GPIO port, the example source code is on the directory of /example/OrangePi/.
Here is an example for C library usage on GPIO:

Complie GPIO LED

main ( )

printf (

wiringPiSetup();

pinMode (LED, OUTPUT);

V(R
digitalWrite(LED, HIGH);
delay( N5
digitalWrite(PB24, LOW);
delay( );

Usage of C library on wiringPi:

In order to use wiringPi C library, first you need to import file of "wiringPi.h". You
need to initialize wiringPi before using GPIO with function wiringPiSetup(). And then
you could configure pin mode into INPUT or OUTPUT. And please note that the pin
number should corresponding to wiringPi. Finally you could use function digital Write()
and digitalRead() to read and write.

10. Connect to Network via GSM
1) Use 2G-10T to send message

For now the version of Ubuntu,Debian and Raspbian could support SMS sending
message. Before using the SMS function, please make sure the SIM card you use is
active.
i.  Prepare

First you need to prepare an activated Micro SIM card and insert into Orange Pi
2G-10T, the Orange PI 2G-10T could support the following frequency:

Frequency Range: 850,900,1800,1900
Standard: GSM800
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1i. Install SIM card

Please note the direction of when inserting SIM card.
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iii. Login Linux system

After inserting SIM card, power on and enter into Linux system. You could login the
system via serial port or SSH. If you are going to use serial port to login, please be
remember to set the baud rate into 921600.

orangepi@OrangePi: ~

Ubuntu 16.04.1 LTS OrangePi ttyse

OrangePi login: root

Password:

Last login: Thu Feb 11 16:28:18 UTC 2016 on ttysSe

Welcome to Ubuntu 16.04.1 LTS (GNU/Linux 3.10.62-rel5.0.2+ armv7l)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage
O N ()

s =i i

o1} G0 10 S T 0 i N O Sy / [
eI | S BVES ] VS AT

SR

Fhkkkkhkhkhkdkhhdhh kbbb hh bbb b d b d b rhrrdrddddhbdd
elcome to OrangePi
Please General Setting first, as follow:
sudo OrangePi_Settings
Good Luck!y

EE T T T T

iv. SMS Usage

There are many ways to use SMS, here will introduce the way with serial port and C
language.

a. With Serial Port

You need to install the tool of minicom on Orange Pi 2G-IOT before using SMS. Please
make sure the board has already connect to wifi.
You could install minicom with the following command:

sudo apt-get install minico
The AP core and Modem will communicate via serial port. There will be a modemO node
after booting into Linux system. You could use serial port tool to connect to the
/dev/modemO node, which we recommend you use minicom, you could also try other
tools.
If you are using the minicom or other tools on serial port, please refer to the following:
You could configure with the following command to connect /dev/modemO:

sudo minicmo -s
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After input the command, you will enter the configure interface, select "Serial port
setup"”

[configuration]
Filenames and paths

File transfer protocols
Serial port setup

Mndem and Aialinn

Screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

Serial Device : /dev/modem@
Lockfile Location : fvar/lock
Callin Program
Callout Program =
Bps/Par/Bits : 115200 8N1
Hardware Flow Control : Yes
Software Flow Control :

Change which setting?

Screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

Use AT command to send message

First you need to input AT command to check the situation of Modem, if Modem replies
OK, then means Modem is connect correctly.
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orangepi@OrangePi: ~

Welcome to minicom 2.7

OPTIONS: I18n
Compiled on Feb 7 2016, 14:00:34.
Port /dev/modem®

Press CTRL-A Z for help on special keys

+CIEV: service, 1
+CIEV: roam, 1

+CREG: 5

0K
AT +CSCA="+86130108885000"

AT +CS5CA?
+CSCA: "+B86130108885000",145

AT +CMGS="+86135260
> Hello World
+CMGS: @

oK

Initialize serial port:
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serial_init( fd)

termios options;

tcgetattr(fd, &optiens);
options.c_cflag |= (CLOCAL | CREAD);
options.c_cflag ~CSIZE;
options.c_cflag &= ~CRTSCTS;
options.c_cflag C58;
options.c_cflag ~CSTOPB;
options.c_iflag IGNPAR;
options.c_oflag :
options.c_lflag =
cfsetispeed(&options, B9600);
cfsetospeed(&options, B9600);
tcsetattr(fd, TCSANOW, &options);

Send AT command function

Send_AT(int fd, *str3)

buff[ 5
answer[

memset(buff, , buff));
if (str1 1= )

strepy(buff, stri);
if (str2 1= )

strcat(buff, str2);
if (str3 1= )

strcat(buff, str3);
write(fd, buff, strlen(buff));
display_message( , buff);

memset(answer, |, (answer));
sleep( );

read(fd, answer, "(answer));
display_message( , answer);

AT send message
send( fd, *message)

Send_AT(fd,
send_AT(fd,
Send_AT(fd,

send_AT(fd,

Send_AT(fd,

send_AT(fd, message,
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Detail steps you could refer to the following: “OrangePi_2G_IOT_GSM_Demo.c”
Here is the reflect of running C:

orangepi@OrangePi: ~

root@0rangePi:~# ./ /OrangePi_2G_IOT_GSM

hkEkEkdkEkdkdhkddkrkdhrdrdrdrddrrdrddrdrddkddddrdrdrdrdrrdrddddddddd

Welcome to OrangePi 2G-IOT
Modem versicon 0.1.0

EEEEXFA T I AT AT AT A A A AL FA A AT AT A AT A A A A A A AT A A A A A&

Entry your select:

kx Ak dk C-Lty Select Fhkkdhkdhkhdk

0]
1]
2]

[ e T e T e e W W T}

ShenZhen
Beijing
Shanghai
Shandong
Jiangsu
Zhejiang
Fujian
Sichuan
Chongging
Hainan
Heilongjiang
Jilin
Tianjin
Hebel
Inner Mongolia
Shanxi
Anhui
Xinjiang
Qinghat
Gansu
Ningxia
Guizhou
Yunnan
Hunan
Hubei
Guangdong
Guangxi
Henan
Jiangxi
Liaoning

Please select your City!

)

Please Entry Receive phone number:
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[¢]

Please Entry Receive phone number:

13530375221

Please input Meesage:

HelloWorld

DEBUG num2 +8613530375221, numl +8613010888500
> [dev/modem@®

[/dev/modem@

ACINIT: 2, 32, 41891
ACINIT: 8, 6144, 1
ACINIT: 16, 0, 3276850

ACINIT: 32, 8, ©

+CR

Send Message > [dev/modem®
=> AT +CFUN=1

Rece Message < /dev/modem®
<< EG: 0

Send Message > /dev/modemd
=> AT +CMGF=1
Rece Message < /dev/modem@
<< AT +CMGF=1

> [dev/modem@
>> AT +CSCA=+8613010888500
Rece Message < /dev/modemd
<< AT +CS5CA=+8613010888500
(0].¢
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0K

send Message > jdev/modem@
>> AT +CMGF=1

Rece Message < /dev/modem®
<< AT +CMGF=1

0K

Send Message > fdev/modem8
>> AT +CSCA=+8613010888500

Rece Message < /dev/modem®
<< AT +CSCA=+8613010888500

0K

send Message > /dev/modem@
== AT +CMG5=+8613530375221

/dev/modem®
<< AT +CMG5=+8613530375221

=
send Message > [dev/modem@

J/dev /modem®

Finally you will receive the message from OrangePi 2G-1I0OT

= o x
ssc00 HEBEE T 16:45 o 61% M
o
< ey W
+86 171-5087-3027
Helloworld
6 ® 0O )

e OrangePi 2G 10T GSM Demo.c

/*
* QOrangePi 2G-IOT GSM Demo

* (C) Copyright 2017 OrangePi
@/

#include <stdio.h>

#include <stdlib.h>

#include <unistd.h>
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#include
#include
#include
#include
#include

<fcntl.h>
<string.h>
<termios.h>
<sys/types.h>
<sys/stat.h>

#define NR CITY 30

#define MODEM_ PATH
#define VERSION

struct Centry number {
char *city;
char *number;

} City Number[NR CITY]

S S P VA NS S b G Vi g g g

}i
/*

"ShenZhen",
"Beijing",
"Shanghai",
"Shandong",
"Jiangsu"
"Zhejiang",
"Fujian",
"Sichuan",
"Chongging",
"Hainan" ,
"Heilongjiang",
"Jilin",
"Tianjin",
"Hebei",
"Inner Mongolia",
"Shanxi",
"Anhui",
"Xinjiang",
"Qinghai",
"Gansu",
"Ningxia",
"Guizhou",
"Yunnan",
"Hunan",
"Hubei",
"Guangdong",
"Guangxi",
"Henan",
"Jiangxi",
"Liaoning",

* Initialize serial

*/

void serial init(int f£d)

{

struct termios options;

tcgetattr (fd,

options.c cflag |=
options.c _cflag &=
options.c cflag &=
options.c _cflag |=
options.c cflag &=
options.c_iflag |=
options.c oflag =

options.c lflag
cfsetispeed (&options,

wWww.orangepi.org

"/dev/modem0"
"0.1.0"

"13010888500"
"13010112500"
"13010314500"
"13010171500"
"13010341500"
"13010360500"
"13010380500"
"13010811500"
"13010831500"
"13010501500"
"13010980500"

"13010911500" 1},

"13010130500"

"13010180500" 1},

"13010950500"
"13010701500"

"13010305500" 1},

"13010969500"
"13010776500"

"13010879500" 1},

"13010796500"
"13010788500"
"13010868500"

"13010731500" 1},
"13010710500" 1},

"13010200500"
"13010591500"

"13010761500" 1},

"13010720500"
"13010240500"}

&options) ;

(CLOCAL | CREAD) ;
~CSIZE;

~CRTSCTS;

~CSTOPB;
IGNPAR;

0;

0;

B9600) ;
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}

cfsetospeed (&options, B9600) ;
tcsetattr (£d, TCSANOW, &options);

void display message (int direction, const char *message)

{

}

void Send AT (int fd, const char *strl, const char *str2,

{

int

int

if (direction) {

printf ("Send Message ------ > %s\n", MODEM PATH) ;

printf (">> %s\n", message);
} else {

printf ("Rece Message <-----—- %$s\n", MODEM PATH) ;

printf ("<< %s\n", message);

char buff[128];
char answer([128];

memset (buff, 0, sizeof (buff));

if (strl != NULL)
strcpy (buff, strl);
if (str2 != NULL)
strcat (buff, str2);
if (str3 != NULL)

strcat (buff, str3);
write (fd, buff, strlen(buff));
display message(l, buff);

memset (answer, 0, sizeof (answer));
sleep(1l);

read (fd, answer, sizeof (answer));
display message (0, answer);

send (int fd, char *cmgf, char *cmgs,

/* AT Test */

Send AT (fd, "AT\r", NULL, NULL);

/* Set Modem Full Function */
Send AT (fd, "AT +CFUN=", "1", "\r");
/* Set CMGF */

Send AT (fd, "AT +CMGF=", cmgf, "\r");
/* Set Message Centr Number */
Send AT (fd, "AT +CSCA=", csca, "\r");
/* Set Receive Number */

Send AT (fd, "AT +CMGS=", cmgs, "\r");
/* Send Message */

Send AT (fd, message, NULL, NULL);

Send Message (int fd)

char buff[128];
char numl[64];
char num2[64];
int 1i;

int choice;

char *csca,

[OiaabioliEas (| Wikttt @iy SRIlEEE  WiiIwniii\nW) g

for (1 = 0; 1 < NR CITY; i++)
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printf ("[%2d] %s\n", i, City Number[i].city);
printf ("Please select your City!\n");
scanf ("%d", &choice);
do {
memset (numl, 0, sizeof (numl));
printf ("\nPlease Entry Receive phone number:\n");
scanf ("%s", numl);
} while (strlen(numl) != 11);

sleep(1l);

memset (buff, 0, sizeof (buff));
printf ("Please input Meesage:\n");
scanf ("%$s", buff);

/* Restruct buff */
i = strlen (buff);
buff[i] = 0x1A;
buff[i+l] = '"\r';
buff[i+2] '\O"';

memset (num2, 0, sizeof (num2));
strcpy (num2, "+86");
strcat (num2, numl) ;

memset (numl, 0, sizeof (numl));
strcpy (numl, "+86");
strcat (numl, City Number [choice] .number) ;

send(fd, "1", num2, numl, buff);
}

/*
* Call Phone.
2/
void Call Phone (int £fd)
{ char buff[128];
char number[20];

do {
memset (number, 0, sizeof (number));
printf ("\nPlease input phone number:");
scanf ("%$s", number);

} while (strlen (number) != 11);

memset
strcpy
strcat
strcat

buff, 0, sizeof (buff));
buff, "+86");

buff, number);

buff, ";");

/* AT Test */

Send AT (fd, "AT\r", NULL, NULL);
/* Call */

Send AT (fd, "AT", " DT ", buff);

int main(int argc, char *argvl[])

int fd;
char choice;

fd = open (MODEM PATH, O RDWR | O NOCTTY | O NDELAY) ;
if (fd < 0) {
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printf("Can't open %s\n", MODEM PATH) ;
return -1;

}

/* Initialize /dev/modemQ */
serial init (£fd);

printf("************************************************\n");
printf ("\tWelcome to OrangePi 2G-IOT\n");

printf ("\tModem version %s\n", VERSION) ;

printf ("************************************************\n");
printf ("Entry your select:\n"):;

printf("1. Send Message\n");

printf ("2. Call Phone\n");

printf ("3. Exit\n");

choice = getchar();

switch (choice) {

case '1l':
Send Message (fd) ;
break;

case '2':
Call Phone (fd);
break;

default:
break;

}
close (fd) ;

return O;

® OrangePi 2G-I0T Linux RATHITHiE

HHEI'E 7 OrangePi 2G-10T Linux &KATHZHF Ubuntu, Debian A1 Raspbian, iX
R B R 8 SCRFT R TR, A EIHRIE M

(http://www. orangepi. cn/downloadresourcescn/) FEEFTH Linux KATHRE
B FEAERFT BRI DIRE AT, H BATHER — KB hEa@E SIM R, FHahtREaE al LA
.

o SMS iM%
& — K EPOESE D) SIM K, B AR AT DU B i B N i ig H R SIM
£, OrangePi 2G-IOT HFAUAREU T

WL SIM K25, B 2353) OrangePi 2G-10T KA+, 737, OrangePi 2G-IOT SIM
FAE R Nano KAE.
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24 SIM R, JEBFAMITFE, SIM RS 5FAESMU

AHAL
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e Bk Linux
k2 )G, FHES) Linux &%, AP LA 2T ERRS%, HhaiEsn
77 A GEHE, ssh kRS . BAKIER 7, 1§23 577 OrangePi 2G-10T W P Ft.
SR A 7 SRR, BRI BB Y 921600,

@& @ orangepi@OrangePi: ~

Ubuntu 16.04.1 LTS OrangePi ttyse

OrangePi login: root

Password:

Last login: Thu Feb 11 16:28:18 UTC 20816 on ttySe

Welcome to Ubuntu 16.84.1 LTS (GNU/Linux 3.18.62-rel5.0.2+ armv7l)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https:/fubuntu.com/advantage

ST N 1D
Al S T 0 S e
e IE P S ] \_I}_, [ VN 1 B I

e e s e e e e e e e e e e e 3 s e e e e ke e e e e e e e e e e o o ok e e ok e

elcome to OrangePi

Please General Setting first, as follow:
sudo OrangePi_Settings

Good Luck!y

B L

. gﬂ'ﬁﬁiﬁ%lﬁ
OrangePi 2G-10T ] Linux &ATHCA 2 Fhs 0T DA @G DI RE, A SCE S A 17
XA C Erporat.

1. B OFR

%7 7 EAE OrangePi 2G-10T 23558 [ T.H minicom, JF/& % 7] LAfE OrangePi
2G-10T kA7 a2de, 2382 AiiEmifR OrangePi 2G-10T C&#%E - wifi.

TR E W 521247 minicom {223

sudo apt-get install minicom
OrangePi 1 AP %5 Modem ZIE@E L & O HEATEME, Linux RGRaZ)E, &7
/dev/ Hx NARK modemO Bip=!
R AT DA R O A Tﬁiu /dev/modemO 77 & o HApHEZE(E A minicom HEATIE
B, JPREWAT SR A O T A
TFRFALM A minicom EARE O T HBITERER, HS5%— N HR:
1) 7£ OrangePi 2G-IOT Linux &%t Ff#H minicom &+ /dev/modem0, H /7wl LA H

MUY | \c?
\
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W N AT AL E
sudo minicmo -s

BN ZIE, HANRES M, WHE, #%4#F "Serial port setup”

[configuration]
Filenames and paths

File transfer protocols
Serial port setup

Modem_and _dialing

screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

Serial Device : Jdev/modemB®
Lockfile Location : Jvar/lock
Callin Program
Callout Program H
Bps/Par /Bits : 115280 8N1
Hardware Flow Control : Yes
- Software Flow Control :

Change which setting?

Screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

2) ] AT 82 EHITHEEN RIS
HoHEIAN AT 2% Modem JREHATH A, 41 Modem [FIR OK, &’/x Modem
ﬁ%iﬁo

orangepi@QCrangePi: ~

Welcome to minicom 2.7

OPTIONS: I18n
Compiled on Feb 7 2016, 14:00:34.
Port /dev/modem®

Press CTRL-A Z for help on special keys

PAEMM "ATDT" S IRITHE, a2 )5 SR B f 1 585, JFAE il 5 Y
AN L %5, FEXOY +86.
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BMINTHIGESM G, L 2 45, Bl AT DT "+86135xxxxxxx;"

"+8613530375221;"

§ “CALL".1

: "SOUNDER",1

: "SOUNDER",®
: "SOUNDER",1
: "CALL",®

CARRIER

LA by — I Se Bl i 1 R

2.C EE AR
C I RITHIGKMAES AT KinmAaE—F, 8 DA Modem #4710
15, RIGACH AT . BRI R:
B, VIdhbE .

serial_init( fd)
termios options;

tcgetattr(fd, &options);
options.c_cflag |= (CLOCAL | CREAD);
options.c_cflag &= ~CSIZE;
options.c_cflag &= ~CRTSCTS;
options.c_cflag |= CSB;
options.c_cflag &= ~CSTOPB;
options.c_iflag |= IGNPAR;
options.c_oflag = ;
options.c_lflag = ;
cfsetispeed(&options, B9600);
cfsetospeed(&options, B9600);
tcsetattr(fd, TCSANOW, Roptions);

Kk AT w2 RE
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send AT(int fd,

buff[ 1:
answer[ 1;

memset(buff, , : (buff));
if (str1 != )

strcpy(buff, stri);
if (strz != )

strcat(buff, str2);

if (str3 = )

strcat(buff, str3);
write(fd, buff, strlen(buff));
display_message( , buff);

memset(answer, , (answer));
sleep( ):

read(fd, answer, s “(answer));
display_message( , answer);

AT KRIEERFE

Call_Phone( fd)

buff[ I S
number[ ];

{
memset(number, , s “(number));
printf( 31
scanf( , number);
1 le {strlen(number) I= )3

memset(buff, , s f(buff));
strepy(buff, ¥
strcat(buff, number);
strcat(buff, ):

Send_AT(fd,

Send AT(fd,

SEREFERF W3¢ “OrangePi 2G_IOT_GSM_Demo.c”
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C AREZATROR W T A

°! orangepi@OQrangePi: ~
Fhkkhkhkdkhkhkhkhkdkhkhkhkhkdhkhkhkhkdrhhkrhddhhrhhkdhdhrhhdhrdhhhhdx
Welcome to OrangePi 2G-IOT
Modem version 0.1.0
FhkEkk kT Ak AT A AT AT AT A AT A A A AT A x A dkhkdkhdhhhkhhkdhhkhhhdi
Entry your select:
1. Send Message
2. call Phone
3. Exit
2

Please input phone number:13530375221
Send Message ------ > fdev/modem®

—————— /dev/modem@

ACINIT: 2, 32, 41891
~CINIT: 8, 6144, 1

ACINIT: 16, O, 3276850
e OrangePi 2G 10T _GSM_Demo.c
Demo #Fi1HES% E—1i.

® OrangePi 2G-I0T Linux K41ThR GSM LM
HAEI'E 77 OrangePi 26-10T Linux KATHZ#F Ubuntu, Debian F1 Raspbian, X
SR TR LA S FE GSM _EMIThEE, JF R IE 2
(http://www. orangepi. cn/downloadresourcesen/) FEEFTH Linux KAThUE
B. A GSM EMIhREZ /T, 16 BATHES —kEeshalpE SIM =, FFutREaE
ATEAMEH
o SMS RNk
& — kP E PGB EFEE) SIM R, B ATk v] DU A Bk #6500 B iz i SIM
-+, OrangePi 2G-10T SZHFFIBIE N

L SIM R2 )5, KH 233 OrangePi 2G-I0T RA#H, £, OrangePi 2G-I0T SIM
RIS FF Nano AR,
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‘Zh SIM R, JEREIEARIIE, SIM Rk 5 AL

o E% Linux
flF Rz )5, EHJE3) Linux £2%4, AP TUMERAZ M NGRS, HhafmsEn
J7 Nz, ssh RS BARER 7R, WS #% H ) OrangePi 2G-10T [1H 2 Flt,
WA oy kR, WARRREE R EN 921600,
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orangepi@OrangePi: ~

Ubuntu 16.04.1 LTS OrangePi ttyse

OrangePi legin: reoot

Password:

Last login: Thu Feb 11 16:28:18 UTC 2016 on ttysSe

Welcome to Ubuntu 16.04.1 LTS (GNU/Linux 3.10.62-rel5.0.2+ armv7l)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

]
] R B
(o 00 2
Vel R
e

(kI AA TR AAAA AT AR ARAA AT AR dddddd b hdd
elcome to OrangePi

Please General Setting first, as follow:

sudo OrangePi_Settings

Good Luck!§y

CE e T T

)
|1
L

. PR LA L

OrangePi 2G-10T HAEISCHE ppp /70 EM, H EREET ppp 1 wvdial Vﬁ/\ﬂ:ﬁi,\o

F K& E St OrangePi 2G-I0T FZ2BxX AN IR TR, v AW Ty
sudo apt-get install ppp wvdial
. @ﬂﬁ wvdial
ZREEE R, X wvdial THRHETHE, B0 /etc/wvdial.conf i, 1R

[Dialer defaults]

ISDN = 0

Modem Type = Analog Modem
Phone = *99***14#

Stupid Mode = 1

Dial Command = ATDT

Modem = /dev/modemO

Baud = 460800

Initl = AT+COPS=0

Init2 = AT+CFUN=1

Init3 = AT+CGATT=1

Init4 = AT+CGDCONT=1,"IP","OrangePi 2G-10T","",0,0
Init5 = AT+CGACT=1,1
Username = " "

Password = " "

o WiCHE ppp LE

LH5E ppp ZJG, A ppp HHATHLE, 1B /etc/ppp/peers/wvdial A, WIR:

noauth

name wvdial
defaultroute
replacedefaultroute

o WS EM

BB L ppp M wydial ZJ5, MERaQBATIRS LM, JFRE AT DUE AT T 6y 4

wvdial Tom &

> .

WWw.orangepi.org 45 www.xunlong.tv


http://www.orangepi.cn
http://www.xunlong.tv/

Orange Pi 2G-I0T User Manual Copy right by Shenzhen Xunlong Software Co., Ltd

root@rangePi:~# wvdial Tom &

[1] 640

root@OrangePi:~# --> WvDial: Internet dialer version 1.61

--> Warning: section [Dialer Tom] does not exist in wvdial.conf.
--> Cannot get information for serial port.

--= Initializing modem.

--> Sending: AT+COPS=0

--= Sending: AT+CGDCONT=1,"IP","OrangePi 2G-IOT","",0,0
AT+CGDCONT=1,"IP","OrangePi 2G-IOT","",0,0

0K

--> Sending: AT+CGACT=1,1

--> Modem initialized.
--> Sending: ATDT*99%**1y
--= Waiting for carrier.

Carrier detected. 5Starting PPP immediately.
Starting pppd at Thu Feb 11 16:29:11 2016
Pid of pppd: 653

Using interface ppp®

pppd: ¢eeeTe[01][10]ee[01][01]

pppd: eeeeTe[01][10]ee[01][01]

pppd: ee¢eeTe[01][10]ee[01][01]

pppd: eeeeTe[01][10]ee[01][01]

local IP address 10.18.53.43

pppd: eeeeTe[01][10]ee[01][01]

remote IP address 192.200.1.21

pppd: ¢eeeTe[01][10]ee[01][01]

noima On addre 0

fHiH] ifconfig &FEMLEEE

root@drangePi:~# ifconfig
lo Link encap:Local Loopback
inet addr:127.8.0.1 Mask:255.0.0.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:8 errors:® dropped:® overruns:@ frame:0
TX packets:8 errors:® dropped:® overruns:@ carrier:@
collisions:® txqueuelen:®
RX bytes:768 (760.8 B) TX bytes:760 (760.8 B)

Link encap:Point-to-Point Protocol

inet addr:18.18.53.43 P-t-P:192.200.1.21 Mask:255.255.255.255
UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1

RX packets:67 errors:1 dropped:®@ overruns:0 frame:0

TX packets:71 errors:@ dropped:® overruns:@ carrier:@
collisions:® txqueuelen:3

RX bytes:5278 (5.2 KB) TX bytes:5876 (5.8 KB)

R ping A4 IR @RS
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root@orangePi:~#

root@orangePi:~# ping www.baidu.com

PING www.a.shifen.com (14.215.177.37) 56(84) bytes of data.
177.37: icmp_seg=1
7: icmp_seg=2
7: icmp_seg=3
7: icmp_seqg=4
7: icmp_seg=5
7: icmp_seg=6
7: icmp_seg=7
7: icmp_seg=8
7: icmp_seqg=9

bytes from 14.215.
bytes from 14.215.
bytes from 14.215.
bytes from 14.215.

bytes from 14.215.
bytes from 14.215.
bytes from 14.215.
bytes from 14.215.
bytes from 14.215.
bytes from 14.215.

177.3
177.3
177.3
177.3
177.3
177.3
177.3
177.3

177.37:

ttl=51
ttl=51
ttl=51
ttl=51
ttl=51
ttl=51
ttl=51
ttl=51
ttl=51

time=1216 ms

time=574
time=384
time=381
time=384
time=414
time=392
time=371
time=461

ms
ms
ms
ms
ms
ms
ms
ms

icmp_seqg=10 ttl=51 time=376 ms

The open source project WiringP1i is working on OrangePi 2G-1OT. This section will
introduce how to utilize WiringPi on OrangePi 2G-IOT. The following is definition of

40pin.
Orange Pl 2G-10T GPIO PINOUT
EFmTT 1] 2] sV Dcz{fisz{fis‘g%ék
/devii2e0 FCO  SDA 3 sV DC
Idevii2e-0 FC®  SCL s @ | [E6E
#56 gpio56 GPIO  B24 A 48 TxD UART® IdevittyS2
| GnD | B 1a RxD UART® /devittyS2 ‘
JdevittyST UART® RxD ST B5 GPIO  gpiod7 #37
IdevittyS1 UART® TxD - 14) GND
Idev/ttyS1 UART® CTS 15 16 C5 GPIO  gpiol01 #101
Voo 48V 17/ ] C25 GPIO  gpio121 #121
#4 MOSI SPi@ DI % [ | EEE
#3 MISO SPI@ DIO 2 2 RTS _UART e
#2 SCLK SPI® CLK 2 A cs0 SPI@ #5
[ GND [ oS cs1 SPI® #6
#1 EC® SDA 21 38 SCL_lce #0
#122 gpio122 GPIO C26 || 28 ["GND |
#123 gpio123 GPIO c27 [ 31 3 RTS UART® /deviityS2
#124 gpio124 GPIO €28 [ 33 4 CTS UART® [devittyS2
#125 gpio125 GPIO €29 b 36
#126 gpio126 GPIO C30 [ 31 38
G F EE « SDA I’C levize-2
V2.1-rh
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root@0rangePi:~/WiringOP# gpio readall
Lt tat STESRE CEESESERTRS TRRttt St +-Orange Pi 2G-
V | Physical | Vv

S _Cs0
SPI2_C51
SCL.1

Ov

RTS2

ov

CTs2

.
|
a
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| SCL. 2
|

+

I

4

;
|
.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
+
|
;

Physical
---+-0range Pi 2G-

Usage:
1) Download WiringPi image of OrangePi 2G-10T

env GIT_SSL_NO_VERIFY=true git clone https://github.com/OrangePiLibra/WiringPi.git
2) Compile and install WiringP1

cd WiringPi
sudo ./build OrangePi 2G-10T
sudo ./build install

3) Utilze WiringP1

cd WiringPi/example/OrangePi
make OrangePi
./OrangePi

4) Details GPIO infromation

cd WiringPi/example/OrangePi
cat README.md

Reality Test

OrangePi 2G-IOT contains GPIOA, GPIOB, GPIOC and GPIOD. Each of group has 32
gpio. The type of GPIO is "Input", "Output" and "specify function" such as "[12C", "I2S"
and so on. On board, OrangePi 2G-10T exports 40 pins as different function. User can
utilize these, GPIO on different application scenarios. For example, User can configure
the type of GPIO as "Input", and get current voltage from program. Another hand, User
can configure GPIO as specify function, such as "Uart", "I2C" and "SPI".
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GPIOA

GPIOB |= - CPU - > Modem |= = GPIOC

GPIOD

Please note that: On OrangePi 2G-I0OT, GPIOA, GPIOB and GPIOD tract as general
GPIO, but GPIOC as non-general GPIO. Because of some hardware design. The host of
GPIOC is modem not CPU. So, If CPU wanna control GPIOC, it must send message to
Modem, and Moden get message and control GPIOC, it's not good news. In other words.
on version 0.1, GPIOC only support "OUTPUT" mode.

The size of GPIOx group is 32, so we can get gpio map:

GPIOA: 0 - 31
GPIOB: 32 - 63
GPIOC: 64 - 95

GPIOD: 96 - 127
Each gpio have a unique ID, and the way of caculate as follow:
GPIO A x: ID=0 +x
GPIO B x: ID=32 +x
GPIO C x: ID=64 +x
GPIO D x: ID=96 +x

1) Set gpio as Input mode

As General GPIO, we only offer the number of GPIOx. then, use library of wiringP1i,
User can easily to control GPIO. GPIOC can not support "Input" mode.

#include <wiringPi.h>
/* Defind unique ID */

#define PA1 1
#define PB5 37
#define PD2 98
int main(void)

{
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unsigned int vol;

/* Setup wiringPi */
wiringPiSetup();

/* Set Input Mode */

pinMode(PA1, INPUT);
pinMode(PBS5, INPUT);
pinMode(PD2, INPUT);

/* Get value from GPIO */
vol = digitalRead(PA1l);
vol = digitalRead(PBS);
vol = digitalRead(PD2);

return 0;

@ & @ orangepi@OrangePi: ~

root@orangePi: fhome/orangepi/WiringPifexamples/0OrangePi#
root@orangePi:/home/orangepi/WiringPi/examples/OrangePi# . fOrangePi

wiringPi: wiringPiSetup called

piboardrRev: Hardware string: Hardware

Hardware:Hardware : rdassie
piboardRev: 8888

piboardRev: Hardware string: Hardware

Hardware:Hardware : rdassie
piboardRev: 8888

piboardIid: Revision string: Revision

PinMode: pin:1,mode:®

Register[0x20930008]: 0 index:1
voltage:
voltage:
voltage:
voltage:
voltage:
voltage:
voltage:
voltage:
voltage:
voltage:
voltage:
voltage:

2) Set gpio as "OUTPUT" mode

: rdassie

: rdassie

All GPIO support "OUTPUT" mode. The demo code as follow:

#include <wiringPi.h>

/* Defind unique ID */
#define PA1 1
#define PBS 37
#define PC27 91
#defien PD2 98

int main(void)

{

/* Setup wiringPi */
iringPiSetup();

/* Set GPIO Mode */
pinMode(PA1, OUTPUT);
pinMode(PBS, OUTPUT);
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pinMode(PC27, OUTPUT);
pinMode(PD2, OUTPUT);

digitalWrite(PA1, HIGH);
digitalWrite(PB5, LOW);
digitalWrite(PC27, HIGH);
digitalWrite(PD2, LOW);

return O;

s
e

11. Use GSM to Connect Network

Orange Pi 2G-10T Linux Dist has debugged to connect network via GSM. You
could first download Linux Dist from official website, Debian, Ubuntu and Raspbian
could support GSM function.

First you need to prepare an activated Micro SIM card, the Orange PI 2G-IOT could
support the following frequency:

Frequency Range: 850,900,1800,1900

Standard: GSMS800
The phone card we used is launched by China Unicom and Alibaba Group.
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Download Linux Dist from official website: http://www.orangepi.org/downloadresources/

€ orange Pi 2G-1oT

Android Source Code
updated:2017-05-11

Armbian
updated:2017-05-12

Debian Server

B

Linux Source code
updated:2017-05-11

Ubuntu Server
updated-2017-06-06

Android-Nand
updated 2017-05-12

A

Toolschain
Updated:2017-05-23

Rasphian Server
updated:2017-06-06

User Manual

]
| updated:2017-08-17
;

Android-Tcard
updated:2017-05-16

Download and write image into SD card, then insert SD card and SIM card into the board.
You could login the system via serial port and SSH. If via serial port, please remember to set the

baud rate into 921600.
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orangepi@OrangePi: ~

Ubuntu 16.84.1 LTS OrangePi ttyse

OrangePi login: root

Password:

Last login: Thu Feb 11 16:28:18 UTC 2016 on ttySe

Welcome to Ubuntu 16.04.1 LTS (GNU/Linux 3.10.62-rel5.0.2+ armv7l)

* Documentation: https://help.ubuntu.com
* Management: https://landscape.canonical.com
* Support: https://ubuntu.com/advantage

12)

)
) |1

— I
el I

4,‘,|
dl |
A0 I I Vs R ) DN ] B |

khkkkhkhkhkhkhhkhkhhhkhdrhhdh b d bbb bbb hh bbb bbb d b d b rdhdd

elcome to OrangePi
Please General Setting first, as follow:
sudo OrangePi_Settings
Good Luck!§y

LR T T T T

Execute the following command after power on and login to ppp dial up.
wvdia Tom &
This command will run at the backstage for dial up, after dial-up access, you could
use ping and ifconfig to check the network. If network connect successful, then you could
use GSM to connect network.
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khkhkhkkdhhhkhhhdddrrhhh b r b dh o bbb o hbhdhdd

Welcome to OrangePi
Please General Setting first, as follow:
sudo OrangePi_Settings
Good Luck!§y
khkkhkhkhdkhhhhhhdddbhrhbhbdhd bbb dd b hhd bbb bbb hdd
root@OorangePI:~# wvdial Tom &
[1] 523
root@orangePI:~# --> WvDial: Internet dialer version 1.61
--> Warning: section [Dialer Tom] does not exist in wvdial.conf.
66.197265] md_tty_install result @
Cannot get information for serial port.
Initializing modem.
Sending: AT+COPS=0
AT+COPS=0
--> Sending: ATQO

--> Re-Sending: AT+COPS=0
AT+COPS=0
+CIEV: service, 1
+CIEV: roam, 1

=
0] 4
--= Sending: AT+CFUN=1
AT+CFUN=1
oK
--> Sending: AT+CGATT=1
AT+CGATT=1
--> Sending: ATQO

Re-Sending: AT+CGATT=1
AT+CGATT=1

--> Sending: AT+CGDCONT=1,"IP","OrangePi_2G-IOT","",0,0
AT+CGDCONT=1,"IP","OrangePi_2G-IOT","",0,0

--= Sending: AT+CGACT=1,1
AT+CGACT=1,1
OK
--> Modem initialized.
Sending: ATDT*99%*%1#
Waiting for carrier.
ATDT*99***]ff
CONNECT
--> Carrier detected. Starting PPP immediately.
Starting pppd at Mon Jun 5 11:27:27 2017
--> Pid of pppd: 538
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orangepi@OrangePi: ~

--> Re-Sending: AT+CGATT=1
AT+CGATT=1

--> Sending: AT+CGDCONT=1,"IP","OrangePi_2G-IOT","",0,0
AT+CGDCONT=1,"IP","OrangePi_2G-IOT","",0,0

--> Sending: AT+CGACT=1,1
AT+CGACT=1,1
OK
--> Modem initialized.
--> Sending: ATDT*99**=*1g
--> Waiting for carrier.
ATDT*99%**1f
CONNECT
--» Carrier detected. Starting PPP immediately.
> Starting pppd at Sat Jan 1 ©0:01:00 2000
Pid of pppd: 477
60.949829] PPP generic driver version 2.4.2
Using interface pppe
pppd:
pppd:
pppd:
local 1IP address 18.237.153.248
pppd: o[ll]ww
remote IP address 192.200.1.21

pppd: 9{11]0@99
primary DNS address 218.21.196.6

pppd: o[ll]ww

root@orangePI:~# ifconfig
lo Link encap:Local Loopback
inet addr:127.8.8.1 Mask:255.8.8.0
inet6 addr: ::1/128 Scope:Host
UP LOOPBACK RUNNING MTU:65536 Metric:1
RX packets:B8 errors:® dropped:® overruns:® frame:@
TX packets:8 errors:@ dropped:® overruns:® carrier:®
collisions:0 txqueuelen:®
RX bytes:1104 (1.8 KiB) TX bytes:1104 (1.8 KiB)

Link encap:Point-to-Point Protocol

inet addr:10.237.153.240 P-t-P:192.200.1.21 Mask:255.255.255.255
UP POINTOPOINT RUNNING NOARP MULTICAST MTU:1500 Metric:1

RX packets:21 errors:0 dropped:® overruns:8 frame:@

TX packets:24 errors:0 dropped:® overruns:® carrier:@

collisions:® txqueuelen:3

RX bytes:2171 (2.1 KiB) TX bytes:1446 (1.4 KiB)

root@orangePI:~# ping www.baidu.com
.a.shifen.com (163.177.151.110) 56(84) bytes of data.
from 163.177.151.110: icmp_seq=1 ttl=51 time=393 ms
from 163.177.151.118: icmp_seq=2 ttl=51 thme=290 ms
from 163.177.151.110: icmp_seq=3 ttl=51 time=307 ms
from 163.177.151.110: icmp_seq=4 ttl=51 time=343 ms
from 163.177.151.110: icmp_seq=5 ttl=51 time=374 ms
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III. Source Code Compilation of Android and Linux

Hardware: Orange Pi development board*1, Card reader*1, TF card*1, power supply*1

Software: Linux host computer, which hard disk space at least 50G (to meet a fully
compiled need)
Linux host computer needs:
Version 2.7.3 of Python;
Version 3.81-3.82 of GNU Make;
JDK1.6;
Version 1.7 or higher version of Git.

1. Install JDK

® Download and unzip JDK, you will get jdk-6u31-linux-x64.bin, copy it to the
directory of /opt
® Modify the permission of jdk-6u31-linux-x64.bin with following command:
sudo chmod 755  jdk-6u31-linux-x64.bin
® Install jdk1.6
/jdk-6u3 1-linux-x64.bin
® (Configuration multi Java version coexistence mode with the following
command:
sudo update-alternatives --install /user/bin/java java /opt/jdk1.6.0 31/bin/java 300
sudo update-alternatives --install /user/bin/javap javap /opt/jdk1.6.0 31/bin/javap 300
sudo update-alternatives --install /user/bin/javac javac /opt/jdk1.6.0_31/bin/javac 300
sudo update-alternatives --install /user/bin/jar jar /opt/jdk1.6.0 31/bin/jar 300
sudo update-alternatives --install /user/bin/javaws javaws /opt/jdk1.6.0 31/bin/javaws
300

sudo update-alternatives --install /user/bin/javapdoc javadoc /opt/jdk1.6.0 31/bin/javadoc
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300

® Switch to java version and select version 1.6, use the following command:
sudo update-alternatives --config java
sudo update-alternatives --config javac
sudo update-alternatives --config jar
sudo update-alternatives --config javap
sudo update-alternatives --config javaws
sudo update-alternatives --config javadoc

® After confirmed it is version 1.6, you could use the following command:
java -version

orangepi@OrangePi: fxspace/OpenSource/AthenaCara/H5

orangepi@OrangePi: /xspace/OpenSource/AthenaCara/H55 java -version
java version "1.6.6_31"

Java(TM) SE Runtime Environment (build 1.6.0_31-b84)
Java HotSpot(TM) 64-Bit Server VM (build 20.6-b81, mixed mode)
orangepi@OdrangePi: /xspace/OpenSource/AthenaCara/H5%

2. Install Platform Supported Software

$ sudo apt-get install git gnupg flex bison gperf build-essential \
zip curl libc6-dev libncurses5-dev:i386 x11proto-core-dev \
libx11-dev:i386 libreadline6-dev:i386 libgl1-mesa-glx:1386 \
libgl1-mesa-dev g++-multilib mingw32 tofrodos \
python-markdown libxml2-utils xsltproc zliblg-dev:i386
$ sudo In -s /usr/lib/i386-linux-gnu/mesa/libGL.so.1/usr/lib/i386-linux-gnu/libGL.so

3. Download the Source Package and Unzip it

Download website: http://www.orangepi.org/downloadresources/
Downloaded source package and use the following command:
$cat OrangePi 2G-IOT* > tar.tar.gz
$ tar —xvzf tar.tar.gz

Unzip the file you will get the trunk directory, enter it via the terminal.

4. Android source code compiler

Before compiling Android source code, please make sure you have already installed
JAVA 1.6 version, if not, please refer to previous charter to install first. After you install
jave 1.6 successfully, you could begin to compile Android source code.

Before compile Android source code, you need to first compile modem kernel for
both Tcard Startup and Nand Startup. modem kernel is misp framework, you need to use
corresponding cross compilation tool.Youo could use the following command to unzip
the cross compilation tool file:
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$ tar -xvjf OrangePi_Doc.tar.bz2

$ cd Platform/RDA/modem-cross

$ tar -xvzf modem-cross-compiler-linux.tar.gz
$ cd cross-compiler

After you get the corresponding tool, install the cross compilation tool of modem as
the following steps:
Step 1: Cross-Compiler Installation
$ sudo tar -xzf ~/modem-cross-compiler-linux.tar.gz -C /opt
$ Is /opt/cross-compiler
$ sudo chown -R root:root /opt/cross-compiler
$ sudo chmod +x /opt/cross-compiler/bin/*

Step 2: Environment Configuration
$ sudo sh -c¢ 'echo export PATH=$PATH:/opt/cross-compiler/bin >
/etc/profile.d/cross-compiler.sh'
$ sudo sh -c 'echo /opt/cross-compiler/lib > /etc/ld.so.conf.d/cross-compiler.conf'
$ sudo ldconfig -v
$ sudo ldconfig -v | grep '/opt/cross-compiler/lib’
$ mips-elf-gec -v

® Seclect source code:
Use command to switch to Android source code:
cd */trunk/
® Import development variables
$ source build/envsetup.sh
® Select project
$ lunch
If boot from TF card, select slt-userdebug, then select NollecA9V2VV8810P ext4
If boot from Nand, select etu-userdebug, then select NollecA9V2VVE810P

® Compile system
$ make —j
® Update image if boot from TF card
After compile Android source code for booting from TF card, you will get a new image
on the directory of:
*/trunk/out/target/product/slt**/
And use the following commands to update it:
sudo dd if=bootloader.img of=/dev/sdc bs=512 seek=256 count=4096 && sync
sudo dd if=modem.img of=/dev/sdc bs=512 seek=12544 count=8192 && sync
sudo dd if=boot.img of=/dev/sdc bs=512 seek=20736 count=16384 && sync
sudo dd if=recovery.img of=/dev/sdc bs=512 seek=37120 count=20480 && sync
sudo dd if=system.ext4.img of=/dev/sdc bs=512 seek=57600 count=512000 && sync
sudo dd if=vendor.ext4.img of=/dev/sdc bs=512 seek=569600 count=512000 && sync
/dev/sdc is the mounted number on system of SD card.
® Nand update
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There will be corespondent image on the directory of */trunk/out/target/product/etu**/
after compilation. Update the image into system with NAND update tool. About the
details steps you could refer to How to update Android Nand in the manual.

5. Compile Linux source Code

Linux source code of Orange Pi 2G-IOT has been updated to github, you could
download from github. Compile Linux would require you work under Linux environment.
We would recommend you use Ubuntu 16.04 of Linux PC.
® Download Linux source code

You could download Linux source code from github:
https://github.com/OrangePiLibra/OrangePi

You could also use git command to update:

git clone https://github.com/OrangePiLibra/OrangePi.git
® Compile source code
Use the following command to enter into source code directory after you get the source
code:
cd */OrangePi
Execute the following script:

./Build_OrangePi.sh
Input root password:

orangepi@OrangePi: /xspace/OrangePi/OpenSource/OrangePi

OrangePi Build System
Enter your root password. Note! Don't use root to run
this scripts

<Cancel>

After root password recognize successful, enter inter main interface and use Enter key.
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orangepi@OrangePi: /xspace/OrangePi/OpenSource/OrangePi

OrangePi Build System

/I

It's funny to build owner Linux system!
Let's go to Linux World with OrangePi

Select “Build system with kernel/uboot/rootfs” on main functional interface and use
Enter key.

orangepi@OrangePi: /xspace/OrangePif/OpenSource/OrangePi

OrangePi Build System

@ Build system with kernel/ub
1 Update source code
2 Download full distro Image

<Select> <Finish>

And then select “OrangePi 2G-IOT” with Enter key to update source code.

orangepi@OrangePi: fxspace/OrangePifOpenSource/OrangePi

OrangePi Build System
Plase select build option

orangepi PC2
orangepi Zero
orangepi PC Plus
orangepi PlusZe
orangepi Lite
orangepi Plus2(H5)
orangepi Plus2(H3)
orangepi Plus
orangepi PC
orangepi One

10 orangepi 2

11 orangepi Mini2

12 orangepi Win

13 orangepi Win plus

14 oranEeEi Prime
p

16 orangepi 196

DNV A WN RO

]

<Select> <Finish>
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It would take around 40minutes to update source code and corresponding scripts.
After updated the source code, there will be generated a directory of OrangePiRDA. This
directory contains both Linux source code and scripts:

orangepi@OrangePi: ~/Tmp/OrangePiRDA

orangepi@orang /Tmp/OrangePiRDAS 1s
build.sh k s
orangepi@OrangePi:~/Tmp/OrangePiRDA I

® Compile Linux
Execute the following command after enter into directory of OrangePiRDA:
./build.sh
The script is is an automatic script, you could select a corresponding board which
you want to compile, here is “OrangePi 2G-1I0T”.

orangepi@OrangePi: ~/TmpfOrangePiRDA

orangePi Build System
Welcome to OrangePi Build System. Pls choose Platform.

© OrangePi 2G-
1 OrangePi 196

<Select>

If it is the first time you run the script, the system would install development tool
automatic to make sure the network is connecting.

orangepi@0rangePi: ~/Tmp/OrangePiRDA

build.sh 1el Lc

orangepi@orange mp/OrangePil $ ./build.sh

orangepi@orangePi:~/Tmp/OrangePiRDAS [A

[A: command not found

orangepi@orangePi:~/Tmp/OrangePiRDAS ~C

orangepi@orangeP Tmp/OrangePiRDAS ~C

orangepi@0rangeP Tmp/OrangePiRDAS ~C

orangepi@0OrangePi:~/Tmp/OrangePiRDAS . /build.sh

Reading package lists... Done

Building dependency tree

Reading state information... Done

automake is already the newest version.

bc is already the newest version.

gcc is already the newest version.

make is already the newest version.

mtools is already the newest version.

u-boot-tools is already the newest version.

pv is already the newest version.

bsdtar is already the newest version.

The following packages were automatically installed and are no longer required:
ibus-table ibus-table-wubi kde-118n-engb libtimezonemap1l
signon-keyring-extension

Use 'apt-get autoremove' to remove them.

® upgraded, © newly installed, © to remove and 211 not upgraded.

After installed tool, enter root password and use Enter key.
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orangepi@0OrangePi: ~/Tmp/OrangePiRDA

OrangePi Build System
Enter your root password. Note! Don't use root te run
this scripts

b s e ok o ke

<0k> <Cancel>

You will enter into the main interface after entering password, select what you are going

to do:

orangepi@OrangePi: fxspace/OrangePi/OpenSource/OrangePiRDA

OrangePi Build System
Pls select build eption

1 Build Kernel only
2 Bulld Module only

<Select> <Finish>

This version is only support the above three options. After selecting the

option, the system would compile automatically.

orangepi@OrangePi: /xspace/OrangePi/OpenSource/OrangePiRDA

: Entering directery °/xspace/OpenSource/GitHubLinux/0OrangePiRDA/kernel’
include/generated/uapi/1li version.
a ated/utsrelease.h
*include/g ated/mach-types.h' is up to date.
scripts/cl s
i etable-offsets.s
vicetable-offsets.h

/modpost
erated/compile.h

nel/built-in.o

corresponding

There will be prompt the location of kernel image and module after compilation.
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orangepi@OrangePi: /xspace/OrangePif/OpenSource/OrangePiRDA

orangePi Build system

Comiple finish! kernel path:
/xspace/OrangeP1i/0OpenSource/OrangePiRDA/output/zImage
Module Path:
/xspace/OrangePi/OpenSource/OrangePiRDA/output/1lib

® Update Linux Kernel and module

After finished the above compilation steps, you could update the new kernel and
module into the board to run it. Before this, you could refer to the charter about Linux
image writing section to write a Linux distro into SD card. After written image, insert SD
card into PC and till now it would recognize there are two partitions, one is boot partition
with file of uboot, kernel and Ramdisk. The other partition is rootfs partion which
contains root file system.

There is already marked the location of generated kernel, you only need to copy the
generated zImage into first partition of SD card and replace zImage inside. Till now the
kernel has been updated.

And there is already marked the location of new generated module, the second SD
card partition is Rootfs partition, you need to have root permission to delete the directory
of rootfs/lib/modules/3.xxx with following command:

sudo rm -rf  */rootfs/lib/modules/3.xxx
Copy the new generated module into rootfs partition you need to use the following
command:
sudo cp -rf  */OrangePiRDA/output/lib/modules/3.xxx  */rootfs/lib/modules/ sync
After all above steps, kernel and module update have been finished.

You could insert SD card into Orange pi, and make the jumper like the following, after
booting, it would enter into Linux.
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IV. Orange Pi Driver development

In order to help developers more familiar with Orange Pi, this instruction will make

a brief illustration on device driver module and application program.

Hardware: Orange Pi development board*1, Card reader*1, TF card*1, power supply*1

1. Device driver and application programming

1) Application Program (app.c)

WWw.orangepi.org

#include <stdio.h>
tinclude <sys/types.hy
tinclude {sys/stat.h>
#include <{fentl.h>
#include <string. h>

int mainlint arge, char #argv[])

{

int cnt, fd;

char buf[32] = {01;

if(arge 1= 2)

{
printf(“Usage : %s /deviezadiri\n”, argw[0]);
return -1;

}

fd = openf{argv[1], O_RDWR):

if(fd < 0)

{
printf(“APP Error : open device is Failed!\rin");
return -1;

}

read(fd, buf, sizeof(buf));

printf("buf = %s\r\n", buf),‘

close(fd);

return 0;
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2) Driver Program (OrangePi_misc.c)

WWw.orangepi.org

#include <limw/kernel. h?
#include <limu/module. h?
#include <limu/fs. h>

#include <limuw/miscdevice. h»
#include <limu/init.h>

#include <asm-generic/uaccess. hy

static int orangepl_open{struct inode *inodp, struct file #filp)
{

return 0;

}

static ssize_t orangepl read(struct file *filp, char _ user *#buf, size_t
count, loff t *offset)

{
char str[] = “Hello World”
copy_to_user (buf, str, count);
return 0;

1

static struct file operations t0ranzePiFops = {
.ovmer = THIS MODULE,
.OpEn = orangepl_open,
.read = Drangepi_read,‘

b

static struct miscdevice OrangePi Nisc = {
.minor = 255,
.name = “orangepimisc”,
fops = &t0rangePiFops,

I
static int _init OrangePi misc_init(void)
{
int ret;
printk(“func : Y%s, line : %d't\n”, _func_, _LINE_};
ret = msc_register (BlrangePi Nisc);
iflret < 0){
printk(“Driver Error ; misc_register is Failed!\r\n");
return -1;
1
return 0;
I
static void _exit OrangePi misc_exit (void)
{
int ret;
printk(“func : Y%s, line : %d'r\n”, _func_, _LINE_};
ret = msc_deregister (B0rangePi Nisc);
iflret < 0){
printk(“Driver Error : misc_register is Failed\r\n”);
1
I

module_init (OrangePi_misc_init);
module_exit (OrangePi_misc_exit);
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2. Compile device driver

Copy the OrangePi_misc.c to the */trunk/kernel/driver/misc:
Enter to */trunk/kernel/driver/misc

Modify Makefile on currently file, shown as following:
13 j += speari13xx_pcie_gadget.o
+= vmw_balloon.o
+= arm-charlcd.o
+= pch_phub.o
+= ti-st/
+= ab85600-pwn.o
+= lis3lvezd/
+= carma/

+= fsa9480.0
+=altera-stapl/
+= max8997-muic.o
+= wl127x-rfkill.o
+= akm8975.0
+= sunxi-vibrator.o
+= sunxi_brom_read.o

OrangePi_misc.o

There is Kconfig on the same sibling folders with Makefile. Each Kconfig
respectively describes the the source directory file related kernel configuration menu. In
the kernel configuration making menuconfig, it read from the Kconfig config menu and
the user configuration saved to the config. In the kernel compile, the main Makefile by
calling this.Config could know the user's configuration of the kernel.

Kconfig is corresponding to the kernel configuration menu. Add a new driver to the
kernel source code, you can modify the Kconfig to increase the configuration menu for
your drive, so you can choose whether the menuconfig driver was compiled or not.

"ig SUNXI_BROM_READ

ARCH_SUNBI

This option can allow program access brom space by the file node.

ig ORANGEPI_MISC

Back to the source code directory /trunk:
$ make bootimage
Make sure it have already finished make-engineer-configuration before execute this
command, if not, please refer to last section about Linux source code compilation.
Update the new generated module file into Linux system.
It will show on *cd
/trunk/out/target/product/slt-NollecA9V2VVE8810P_ext4/obj/KERNEL/out/target/pr
oduct/slt-NollecA9V2VV8810P_ext4/obj/KERNEL/modules/lib/modules/3.10.62-rel5.0.
2/ generated corresponding .ko file, it is the module that generated after OrangePi_misc.c
compilation.
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Insert U disk (please note the SD card should have written image) if the SD card is
mounted to the directory system of /dev/sdc, then SD card will mount to rootfs, which is
/dev/sdc7, and mounted to rootfs partition automatic.

The second partition is the rootfs partition

[S1IRTr - daAr-Aad-A1 e -t RS e S

licca®
o~ - > o o > > o > o
ksl B wdl il wud ll o wdl wdl wd
ans T run shiin i s
Dxn

Copy the directory file:

/trunk/out/target/product/slt-NollecA9V2VV8810P ext4/obj/KERNEL/out/target/product
/slt-NollecA9V2VVE810P_ext4/obj/KERNEL/modules/lib/modules/3.10.62-rel5.0.2/
into:

/media/*/lib/modules/

3. Compiling method of application

Check whether there is the cross compiler, if not, then download and install it.
$ arm-linux-gnueabihf-gcc -v

root@curry: fhome/curry/lichee# arm-linux-gnueabihf-gcc -v
Using built-in specs.
COLLECT_GCC=arm-linux-gnueabihf-gcc
COLLECT_LTO_WRAPPER=fusr/lib/gcc-crossfarm-1inux-gnueabihf/4.8/lto-wrapper
Target: arm-linux-gnueabihf
onfigured with: ../src/configure -v --with-pkgversion="Ubuntu/Linaro 4.8.4-2ubuntul~14
ugurl=file://fusr/share/docfgcc-4.8/README.Bugs --enable-languages=c,c++,java,go,d,fort
+ --prefix=/usr --program-suffix=-4.8 --enable-shared --enable-linker-build-id --libexe
-without-included-gettext --enable-threads=posix --with-gxx-include-dir=fusrjfarm-1inux-
de/c++/4.8.4 --libdir=fusr/1lib --enable-nls --with-sysroot=/ --enable-clocale=gnu --ena
ebug --enable-libstdcxx-time=yes --enable-gnu-unique-object --disable-libmudflap --disa
cable-libquadmath --enable-plugin --with-system-zlib --disable-browser-plugin --enable-
snable-gtk-cairo --with-java-ho fusrflib/jvm/java-1.5.0-gcj-4.8-armhf-cross/jre --ena
-with-jvm-root-dir=fusr/1lib/jvmfjava-1.5.08-gcj-4.8-armhf-cross --with-jvm-jar-dir=fusr/
fjava-1.5.8-gcj-4.8-armhf-cross --with-arch-directory=arm --with-ecj-jar=fusr/share/jav
r --disable-libgcj --enable-objc-gc --enable-multiarch --enable-multilib --disable-sjl
ith-arch=armv7-a --with-fpu=vfpv3-di16 --with-float=hard --with-mode=thumb --disable-we
lease --builld=x86_64-1inux-gnu --host=x86_64-1inux-gnu --target=arm-linux-gnu
x=arm-linux-gnueabihf- --includedir=/usr/arm-1linux-gnueabihf/include
Thread model: posix
gcc version 4.8.4 (UbBUntu/Linaro 4.8.4-Zubuntul-14.84.1)
root@curry: /home/fcurry/lichee®

While compiling the application, you will fill that you need the cross compiler
arm-linux-gnueabihf-gcc, download and install it.

urry@curry:~/tools/1_arm-1inux-gnueabihf-gccs$ 1s

curry@eurry:~/tools/1_arm-1inux-gnueabihf-gccs [
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Unzip the downloaded file and enter the the directory

abihf-goc fgcc- Linare- arm- Linux-gnugablhf -4, 9-2014.07_1inuxs I

Check the information after entering bin directory

$ 11 /etc/environment  shows that the file can only read, need to modify permissions
$ chmod 755 /etc/environment

Add path

Compile the application with cross compiler
$ arm-linux-gnueabihf-gcc app.c —o aq
There will be an ap application generated in the directory, copy it to the development

board file system(on the rootfs directory of /home/orangepi/)
$ cp aq /media/*/home/orangepi/

4. Running driver and application

Removed the SD card and inserted it into the development board and power on.
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You need to switch to root users and load module driver module to the

development board first.
$ insmod /lib/modules/orangepi.ko

$ Ismod To check whether it is loaded

roon

$ 11 /dev/orangepimisc( Miscellaneous equipment automatically generated device files,

the specific look at the driver code

Executive applicaion ote the use of the ppliatin, check the code for specify)
$ ./aq /dev/orangepimisc
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V. Using Debug tools on OrangePi

Hardware: Orange Pi development board*1, Card reader*1, TF card*1, power supply*1,
TTL to USB cable*1

TTL to USB cable

1. Operations on Windows

In order to get more debugging information in the project development process of
using OrangePi, OrangePi default support for serial information debugging. For
developers, you can simply get the serial port debugging information with the materials
mentioned above. The host computer using different serial debugging tools are similar,
basically can reference with the following manual for deployment. There are a lot of
debugging tools for Windows platform, the most commonly used tool is putty. This
section takes putty as an example to explain the deployment.
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Android Baud rate set as 921600
Linux Baud rate set as 921600

1) Install USB driver on Windows

® Download and unzip the latest version of driver:
PL2303 Prolific Driverlnstaller v130.zip

@ PL2303_Prolific_Driverinataller v130  2010/7/15 1041 EEIEE 3,009 KB | — l}niipped program
T PL2303 Prolific_Driverinstaller v130 2 /3 9:20 WinRAR ZIP 8. 2 .':J.rf KE | sm— Nywin|oaded package

. releasencte f32 10:14 b -ti_'.."-"_'-". FER

® Choose application installation as Administrator

® Wait for installation completing

2) Install putty on Windows

® Download putty installation package

|, putty 2016/1/21 956  Twitx o Unziped file
B puTTVaxpS10.com 2016/8/3 6:29 WinRAR EaE i 914 KB < Putty package

® Unzip and install it
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8 s26mILERE 2015/5/4 14:21 Internet EEEET 1 K8
8 putty =L OV 1 713 EERE 14 KB f—
| XPS10FRETE Sk 2KB Click to install
L R‘-t{ﬂtt!ﬁi’.ﬂjﬂ Bl 5 ML Dc kB

! Basic options far you_!'_F_‘u'I'I'Y SEs5i0n
Specify the destination you wart to connect to
Host Name for P adetess) Por
22
Connection type:
- Window () Raw () Telnet () Rlogin @ SSH (7 Senial
gg:::::ﬂ:e Load, save or delste a stored session
.. Tranalation Saved Sessions
- Selection
-~ Colours Default Settings Load
[=I- Connection
- Data Save
ol
- Telnet Delete
- Rlogin
(- 55H
g Close window on exit:
) Mways () Never @ Only on clean exit
About [ Open ] [ Cancel

3) Connect method

Use the TTL to the serial port cable, one end connected to OrangeP1i, the other
end connected to PC

W

Linux: 921600
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4) Equipment information acquisition
® Sclect control panel on Start menu

Administrator
Bocurments
Pictures
Music

Games
Computer
Control Panel

Devices and Printers

Default Programs

Help and Support

-3 AutoPlay & Backup and Restore
[B Credential Manager 77 Date and Time

[P.;S Devices and Printers
Flash Player (32-bit) E Folder Options

*d HomeGroup ¢u [ndexing Options
[ Location and Other Sensors F Mouse

‘},- Parental Controls B Performance Information and Tools

® (lick on the device manager to check the port number
a =4 LUSER-20160307FB
b ;@ Batteries
.---_'li Computer
= Disk drives
. B Display adapters
> i) DVD/CD-ROM drives
. .':’;,_mj Humman Interface Devices
b £ & IDE ATASATAPI controllers
b £ Keyboards
b --}E’! Mice and other pointing devices
> B Monitors
:> ¥ Metwork adapters
. JEIf Portable Devices
m
.} Processors
. Monitors
- ¥ Network adapters
4 "3 Ports (COM & LPT)
- |75 Prolific USB-to-Serial Comm Port (COM3) |
5 FIEHE0 (LPTL)
¢ wTE BEED] (COME)
. I} Processors

5) Putty configuration
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Basic options for your PuTTY session
Specify the destination you wart to connect to
Seral line Speed

com3 | 115200 |
Connection type:
Raw Telnet Rlagin S5H |@ Seral

Load, save or delete a stored session

Sawved Sessions

| Default Settings | Load |

Close window on exdt:
Always Newer @ Only an clean exit

Serial port should set to the corresponding port number (COMS), the speed should set to
115200

6) Start debug

Power Orange Pi on and boot it, the serial port will automatic print out debug log.

r@ COMS - PuTTY

readir
T

2. Operations on Linux

There are Minicom and Kermit serial debugging tools for Linux, this section will take
Kermit as an example to have an illustrate.

1) Install Kermit
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® Install the Kermit by execute command:

$ sudo apt-get install ckermit

Terminal

s~S$sudo apt-get install ckermit

®  Configurate Kermit
$ sudo vi /etc/kermit/kermrc

@ S E Terminal

~$sudo vi fetc/kermit/kermrc

® Add lines:
set line /dev/ttyUSB1
set speed 921600
set carrier-watch off
set handshake none
set flow-control none

robust
set file type bin
set file name lit

set rec pack 1000
set send pack 1000
set window 5

c

root @orange-all-Serles: home forange

al customization file (named in environment var

fdev/ttyUusBl
115268

andshake none
flow-cantrol nane
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2) Connect method for debug

Use the TTL to the serial port cable, one end connected to OrangePi, the other end

connected to PC

3) Equipment information acquisition

$1s/dev/ (Input command in the PC terminal to check the device number of

TTL to the serial cable)

rastifborange-All-Serles: fhamefarange

range-AL1- (L] one foranged 15 fdev

loops
loopl
loop2
loopa
loopd
loops
loopé
loop?
loocp-control

memory_bandwidth
ndctls

network_latency
netwark_throughput
null

parportd

port

psaux
ptmx

rami
ramil
ramig
ramii
ramiz
rami3
ramid
ramis
rami
ram3
ram4
rams
rams
ram?
rams
rams
random
rfkill
rtc
rtch
zda
sda1
sda2
sdas
sdas

tiy3d
tiyds
tty3d
ttya7
ttysa
ttyas
ttyd

ttyds
ttydl
EEya2
ttyad
tty44
Ttyas
ttyds

ttyd7?
tty4a
Tryay
ttys
reyse
Ttysl
ttys2
Ttys3
ttysq
ttyss
Ttys6
ttysT
ttys8
ttys9
ttys
ttyse
ttysl
Ttysz
Etysd
tty?
tty8
ttyd
ttyprintk
LEyse
Ttys1
ttysio
Ttys11
Tty512

ttys13
ttys14
trysis
ttysls
trys17
ttysis
ttysis
ttysz

ttyszo
ttys21
ttysaz
ttys2y
ttysz4
ttys2s
ttys2s
ttysa7
ttys2e
tTtyszs
ttys3

ttys3n
ttys531
ttysd

ttyss

tEySE

trys7?

ttyss

TLyse

whid
uinput
urandon

wvga_arbiter
whel
vhest-net
wideal

Zera

TtylUsen

® |t can be seen from the figure that TTL to the serial port cable is identified as
ttyUSBO, configure the /ect/kermit/kermitc file, update the serial port information.

$ sudo vi /etc/kermit/kermitc

® Set the value of setline into /dev/ttyUSBO
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kstmre (jetcfeemit] - Wim

| CKERMOD o i -WylErAnE )

4) Start debug

® Input command in the host computer terminal, enter the Kermit mode:
$ sudo kermit —

® Power it on and boot Orange Pi, the serial port will automatic print debug log, the
account and password ard root/orangepi and orangepi/orangepi
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