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After running the blink all_gpio program, when using a multimeter to measure
the level of the GPIO port, you will find that the GPIO pin will switch between 0
and 3.3v continuously. Using this program we can test whether the GPIO port is

working properly.

The method of running blink_all_gpio program is shown below:
orangepi@orangepi3b:~$ sudo blink_all_gpio #Remember to add sudo permissions

[sudo] password for orangepi: #You need to enter password here

1) There are a total of 28 GPIO ports in the 40pins of the development board that can be
used. The following uses pin 7 — the corresponding GPIO is GPIO4 C3 — — the
corresponding wPi serial number is 2—as an example to demonstrate how to set the high
and low levels of the GPIO port

2) First set the GPIO port as the output mode, the third parameter needs to enter the

serial number of the wPi corresponding to the pins

root@orangepi:~/wiringOP# gpio mode 2 out

3) Then set the GPIO port to output a low level. After setting, you can use a multimeter
to measure the voltage value of the pin. If it is Ov, it means that the low level is set

successfully.

root@orangepi:~/wiringOP# gpio write 2 0

Using gpio readall, you can see the value of the No. 7 pin (V) to 0
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4) Then set the GPIO port to output a high level. After setting, you can use a multimeter
to measure the voltage value of the pin. If it is 3.3v, it means that the high level is set

successfully.

root@orangepi:~/wiringOP# gpio write 2 1

Using gpio readall, you can see the value of No. 7 pin (V) into 1

5) The setting method of other pins is similar, just modify the serial number of wPi to the
corresponding serial number of the pin
3.16.2. 40pin GPIO port pull-down resistance setting method

Note that the 4 GPIO pins below Orange Pi 3B are invalid because there are

3.3V on the outside, so setting drop-down is invalid. Other pins can be set normally
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1) Below the No. 11 pin — corresponding to GPIO 3 Cé6-corresponding wPi serial

number 5—to demonstrate how to pull-down resistance of the GPIO port

2) First of all, you need to set the GPIO port as the input mode. The third parameter

needs to enter the serial number of the wPi corresponding to the pins

root@orangepi:~/wiringOP# gpio mode 5 in

3) After the setting is set to input mode, execute the following command to set the GPIO
port as the pull-up mode

root@orangepi:~/wiringOP# gpio mode 5 up

4) Then enter the following command to read the level of the GPIO port, if the level is 1,

it means that the pull-up mode is set successfully

root@orangepi:~/wiringOP# gpio read 5
1

5) Then execute the following command to set the GPIO port to pull-down mode

root(@orangepi:~/wiringOP# gpio mode 5 down

6) Then enter the following command to read the level of the GPIO port, if the level is 0,

the pull-down mode is set successfully

root@orangepi:~/wiringOP# gpio read 5
0

3.16. 3. 40pin SPI Test
1) According to the table below, the spi available for Orange Pi 3B is spi3
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2) In the linux system, the SPI in the 40 pin is closed by default, and it needs to be
opened manually before it can be used. The detailed steps are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

c. Then select Hardware

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the SPI configuration you want to

open
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e. Then select <Save> to save

f.  Then select <Back>

[ 1 vart7-m2
[ ] uart9-m2

< Save = B

g. Then select <Reboot> to restart the system to make the configuration take effect
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3) After restarting, enter the system to check whether there is a spidev3.0 device node in

the Linux system. If it exists, it means that SPI3 has been set up and can be used directly

orangepi@orangepi:~$ Is /dev/spidev3.0
/dev/spidev3.0

4) Do not short-circuit the mosi and miso pins of SPI3, the output result of running

spidev_test is as follows, you can see that the data of TX and RX are inconsistent

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev3.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD | '

RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF | .o,

5) Then short-circuit the two pins of mosi (pin 19 in the 40pin interface) and miso (pin
21 in the 40pin interface) of SPI3, and then run the output of spidev_test as follows, you

can see the sending and receiving same data

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev3.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF

FF FF FF FF FF FO 0D
3.16.4. 40pin I12C Test

1) From the table below, the I2C available for Orange Pi 3B is 12C2, 12C3, and 12C4 a
total of three groups of I2C bus.
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As can be seen from the above table, i2c4_m0 and spi3_m0 are multiplexed pins,
and both cannot be opened at the same time, and i2¢3_m0 and uart3_m0 are also
referenced. Open at the same time, i2¢3_m0 and uart3_m0 are also pin multiplexed,

and both cannot be opened at the same time

2) In the linux system, the 12C bus in the 40 pin is closed by default, and it needs to be
opened manually to use it. The detailed steps are as follows:
a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

c. Then select Hardware

208




range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the [2C configuration you want to

open

e. Then select <Save> to save
[ 1 uart7-m2
[

] ua
] uart9-m2

f.  Then select <Back>

< Save > < [Hack =

g. Then select <Reboot> to restart the system to make the configuration take effect

209



range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

3) After starting the Linux system, first confirm that the i2c device node exists under

/dev

orangepi@orangepi:~# Is /dev/i2c-*

dev/i2¢c-0 /dev/i2c-2

/dev/i2c-3 /dev/i2c-4 /dev/i2¢c-6

4) Then connect a i2¢ device on the i2¢ pin of the 40Pin connector

12c2-m1 12¢3-m0 12c4-m0
Sda Pin | Corresponding | Corresponding | Corresponding
to No. 3 pin to No. 27 pin to No. 19 pin
Sck Pin | Corresponding | Corresponding | Corresponding
to No. 5 pin to No. 28 pin to No. 23 pin
Vce Pin | Corresponding | Corresponding | Corresponding
to No. 1 pin to No. 1 pin to No. 1 pin
Gnd Pin | Corresponding | Corresponding | Corresponding
to No. 6 pin to No. 6 pin to No. 6 pin

5) Then use the i2edetect -y command, if the address of the connected i2c device can be

detected, it means that i2c can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 2 #12¢2 command

orangepi@orangepi:~$ sudo i2cdetect -y 3 #12¢3 command

#12¢4 command

orangepi@orangepi:~$ sudo i2cdetect -y 4

3.16.5. 40pin UART test
1) As can be seen from the table below, the available uarts for Orange Pi 3B are uart2,
uart3, uart7 and uart9, a total of four groups of uart buses, of which uart2 is the system” s

debugging serial port by default.
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As can be seen from the above table, i2¢3_m0 and uart3_m0 are pin-multiplexed,

and both cannot be turned on at the same time.

Please note that uart2_m0 is used as the debugging serial port of the system by
default. If the configuration of uart2 is turned on, the debugging serial port function

will not be available.

2) In the linux system, the UART in the 40 pins is closed by default, and it needs to be
opened manually before it can be used. The detailed steps are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

c. Then select Hardware
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d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the UART configuration you want
to open

e. Then select <Save> to save

[*] uart3-me
[*¥] vart7-m2
[*] uart9-m2

< Eave > < Back >

f.  Then select <Back>
[*] uart3-mo
[*] uart?-m2
[*] uart9-m2

< Save >

g. Then select <Reboot> to restart the system to make the configuration take effect

3) After entering the Linux system, first confirm whether there is a device node
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corresponding to uart under/dev

orangepi@orangepi:~# Is /dev/ttyS*
dev/ttyS1 /dev/ttyS3 /dev/ttyS7 /dev/ttyS9

4) tThen start to test the uart interface, first use the DuPont line to short-circuit the rx and

tx of the uart interface to be tested

uart3 uart7 uart9
Tx pin | Corresponding to | Corresponding to | Corresponding to
the 28 pin the 16 pin the 29 pin
Rx Pin | Corresponding to | Corresponding to | Corresponding to
the 27 pin the 15 pin the 22 pin

5) Use the gpio serial command to test the loopback function of the serial port as shown
below, if you can see the following print, it means the serial port communication is
normal

a. Test UART3
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS3

[sudo] password for orangepi: #Enter the password here.

Out: 0: > 0
Out: 1. > 1
Out: 2. > 2
Out: 3. > 3
Out: 4. > 4
Out: 5. > 5°C

b. Test UART7
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS7

[sudo] password for orangepi: #Enter the password here.

Out: 0 > 0
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Out:
Out:
Out:
Out:
Out:

1
2:
3:
4
5

->

->

->

->

->

1
2
3
4

SAC

c. Test UART9

orangepi@orangepi:~$ sudo gpio serial /dev/ttyS9

[sudo] password for orangepi:

#Enter the password here.

Out: 0. > 0

Out: . > 1

Out: 2: > 2

Out: 3: > 3

Out: 4. > 4

Out: 5: > 5°C

3.16.6. How to test PWM using /sys/class/pwm

1) As can be seen from the table below, Orange Pi 3B has two pwm channels available

pwml1 and pwm15

2) In the linux system, the PWM in the 40 pin is turned off by default, and it needs to be

turned on manually before it can be used. The detailed steps are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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c. Then select Hardware

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the PWM configuration you want

to open

e. Then select <Save> to save

f.  Then select <Back>
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g. Then select <Reboot> to restart the system to make the configuration take effect

3) After opening a pwm, there will be an extra pwmchipX in /sys/class/pwm/ (X is a
specific number), for example, after opening pwmll, check the pwmchipX under

/sys/class/pwm/ one becomes two

orangepi@orangepi:~$ Is /sys/class/pwm/

pwmchip0 pwmchipl

4) Which pwmchip above corresponds to pwmll, let's check the output of the Is

/sys/class/pwm/ -1 command first, as shown below:

5) Then it can be known from the table below that the base address of the pwmll
register is fe6f0030, and then look at the output of the Is /sys/class/pwm/ -1 command,
you can see that pwmchipl is linked to fe6f0030.pwm, so pwmll corresponds to

pwmchip as pwmchipl
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6) Then use the following command to make pwml11 output a SOHz square wave (please

switch to the root user first, and then execute the following command)

root@orangepi:~# echo 0 > /sys/class/pwm/pwmchip1/export

root(@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip1/pwm0/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip1/pwm0/duty_cycle
root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip1l/pwm(/enable

7) Other pwm test methods are similar to the test method of pwm11 demonstrated above.
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3. 17. How to use wiringOP hardware PWM

For how to download and install wiringOP, please refer to the instructions in the

section How to Install wiringOP.

The development board can use a total of 2 PWM channels, PWM15 IR M1
and PWM11_IR_MI. The locations of their pins are as shown in the figure below:

3.17.1. How to set PWM using wiringOP’ s gpio command

3.17.1.1.  Set the corresponding pin to PWM mode

1) The corresponding relationship between PWM pin and wPi serial number is as shown

in the following table:

PWM Pin wP1i serial number
PWMI15 IR M1 2
PWMI1 IR Ml 21

2) The command to set the pin to PWM mode is as follows, taking PWM15 IR M1 as
an example. The third parameter needs to enter the serial number of the wPi
corresponding to the PWM15 IR M1 pin.

orangepi@orangepi:~$ gpio mode 2 pwm

3) After the pin is set to PWM mode, it will output a square wave with a frequency of
200Hz and a duty cycle of 50% by default. At this time, we use an oscilloscope to

measure the corresponding PWM pin and you can see the following waveform.
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@ 5=t
JE] H8

[(M250ms N CH2/1.71V__ 200.004Hz 1

2023F10H258 13:53

3.17.1.2. Method of adjusting PWM duty cycle

1) The calculation formula of PWM duty cycle is as follows. We can adjust the PWM
duty cycle by setting the values of CCR and ARR.
PWM duty cycle= CCR/ARR

In:
The value range of CCR is 0~65535, and the default value is 500.
The value range of ARR is 0~65535, and the default value is 1000.

It should be noted that our CCR value needs to be smaller than the ARR value
because the duty cycle cannot be greater than 1.

When setting CCR > ARR, the following error message will be prompted:

gpio: CCR should be less than or equal to ARR (XXX)

When setting ARR < CCR, the following error message will be prompted:

gpio: ARR should be greater than or equal to CCR (XXX)

2) We can use the following command to set the ARR of the PWMI15 IR M1 pin to
2000

orangepi@orangepi:~$ gpio pwmr 2 2000
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3) After running the above command, you can observe through the oscilloscope that the

PWM duty cycle changes from the default 50% (500/1000) to 25% (500/2000)
e . STiad . MPas 0000 CH1

CH2/1.71V___ 100.002Hz
_2023%10525H 13:54

4) We can use the following command to set the CCR of the PWMI15 IR M1 pin to
1000

orangepi@orangepi:~$ gpio pwm 2 1000

5) After running the above command, you can observe through the oscilloscope that the
PWM duty cycle changes from 25% (500/2000) to 50% (1000/2000)

M Pos: 0.000s

5 35

CH2/ 171V 100002Hz }
20238105258 13:54
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3.17.1.3. Method of adjusting PWM frequency

The calculation formula of PWM frequency is as follows:

PWM frequency = clock source frequency / (frequency division factor * ARR)

In:

The default value of the clock source frequency is 24000000Hz.

The value range of the frequency division coefficient is 2 ~ 512, and the default
value is 120.

The value range of ARR is 0 ~ 65535, and the default value is 1000.

The default value of PWM frequency is 24000000 / (120 * 1000) = 200Hz.

It should be noted that if the frequency division coefficient is set to an odd

number, the actual frequency division coefficient is the set value minus one.

3.17.1.3. 1. Method to adjust PWM frequency by setting frequency

division coefficient

1) We can use the following command to set the frequency division coefficient of the
PWM15 IR MI pin to 4
orangepi@orangepi:~$ gpio pwmc 2 4

2) According to the above formula, the calculated value of PWM frequency is 6000Hz. It
can be observed through the oscilloscope that the measured value of PWM frequency is

6010Hz, and the error can be ignored.
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B Trigd __ _M Pos: 0.000s CH1

® =B -80.0mV
1.69V @ 5=t 50.0%
6.010kHz | 4dus

- — — ——
& 100V [M1oous JcHa/1.71V__ 6.00015kH:

20235F10H25H 13:56

3.17. 1. 3. 2. Method of directly setting the PWM frequency

1) We can use the gpio pwmTone command to set the frequency of the PWM pin. For
example, use the following command to set the PWM frequency of the PWMI15 IR M1
pin to 500Hz.

orangepi@orangepi:~$ gpio pwmTone 2 500

When setting the PWM frequency, you need to ensure:

The set frequency value is < 24000000 / (frequency division factor * 2).

For example, the default frequency division coefficient is 120. If the frequency
division coefficient is not modified, the set frequency value should be less than
100000Hz.

If the setting value is too large, the following error will appear:

gpio: The PWM frequency you set is too high to be possible

2) Then you can observe through the oscilloscope that the PWM frequency becomes
500Hz
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3.17.2. How to use the PWM test program
1) In the example directory of wiringOP, there is a program named pwm.c. This program
demonstrates how to operate PWM using the PWM-related API in wiringOP.

orangepi@orangepi:~$ cd wiringOP/examples/
orangepi@orangepi:~/wiringOP/examples$ Is pwm.c

pwm.c

2) The command to compile pwm.c into an executable program is as follows

orangepi@orangepi:~/wiringOP/examples$ gee -0 pwm pwm.c -lwiringPi

3) Then you can execute the PWM test program. When executing the PWM test program,
you need to specify the PWM pin. For example, you can use the following command to
test the PWM15 IR M1 pin:

orangepi@orangepi:~/wiringOP/examples$ sudo ./pwm 2

4) After the pwm program is executed, the following contents will be tested in sequence:
a. Adjust the PWM duty cycle by setting ARR
b. Adjust the PWM duty cycle by setting CCR
c. Adjust the PWM frequency by setting the frequency division coefficient
d. Directly set the PWM frequency
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5) After each test is completed, the current pwm waveform will be maintained for 5

seconds. After all test contents are completed, a new round of testing will be restarted.

6) The detailed execution process of the PWM test program is as follows:

a.

Adjust the PWM duty cycle by setting ARR: You can observe through the
oscilloscope that the PWM waveform changes every 0.5 seconds. After changing
8 times, the PWM duty cycle changes from 50% to 25%, maintains it for 5
seconds, and then PWM The waveform changes every 0.5 seconds. After
changing 8 times, the PWM duty cycle changes from 25% to 50% and remains
for 5 seconds.
Adjust the PWM duty cycle by setting CCR: You can observe through the
oscilloscope that the PWM waveform changes every 0.5 seconds. After changing
8 times, the PWM duty cycle changes from 50% to 100%, maintains it for 5
seconds, and then PWM The waveform changes every 0.5 seconds. After
changing 8 times, the PWM duty cycle changes from 100% to 50% and remains
for 5 seconds.
Adjust the PWM frequency by setting the frequency division coefficient: It can
be observed through the oscilloscope that the PWM frequency first changes to
12000Hz, and then the PWM waveform changes every 0.5 seconds. After
changing 9 times, the PWM frequency changes to 1200Hz and remains for 5
seconds. Then the PWM waveform changes every 0.5 seconds. After changing 9
times, the PWM frequency changes to 12000Hz and remains for 5 seconds.
Directly set the PWM frequency: It can be observed through the oscilloscope
that the PWM frequency first changes to 2000Hz, and then the PWM frequency
increases by 2000Hz every two seconds. After changing 9 times, the PWM

frequency changes to 20000Hz and remains for 5 seconds.

3. 18. How to install and use wiringOP-Python

wiringOP-Python is the Python language version of wiringOP, which is used to

operate the hardware resources of the development board, such as GP10, 12C, SPI

and UART, in the Python program.
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In addition, please note that all the following commands are operated under the

root user.

3.18. 1. wiringOP-Python installation method
1) First install the dependency package

root(@orangepi:~# sudo apt-get update

root(@orangepi:~# sudo apt-get -y install git swig python3-dev python3-setuptools

2) Then use the following command to download the source code of wiringOP-Python

Note that the following git clone--recursive command will automatically
download the source code of wiringOP, because wiringOP-Python depends on
wiringOP. Please make sure that the download process does not report an error due

to network problems.

If there is a problem with the download code from GitHub, you can use the
wiringOP-Python source code that comes with the Linux image directly, and the

storage location is:/usr/src/wiringOP-Python

root@orangepi:~# git clone --recursive https://github.com/orangepi-xunlong/wiringOP-Python -b next

root@orangepi:~# c¢d wiringOP-Python

root@orangepi:~/wiringOP-Python# git submodule update --init --remote

3) Then use the following command to compile wiringOP-Python and install it into the

Linux system of the development board

root@orangepi:~# ¢d wiringOP-Python
root@orangepi:~/wiringOP-Python# python3 generate-bindings.py > bindings.i

root@orangepi:~/wiringOP-Python# sudo python3 setup.py install

4) Then enter the following command. If there is a help information output, it means that
Wiringop-Python is successfully installed. Press the q key to exit the interface of the help

information

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; help(wiringpi)"

Help on module wiringpi:

INAME

wiringpi
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DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#
# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

5) Test whether the wiringOP-Python is installed successfully under the Python
command line is shown below:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi;

c. Enter the following command to view the help information of wiringOP-Python,

and press the q key to exit the interface of the help information

>>> help(wiringpi)

Help on module wiringpi:

INAME

wiringpi

DESCRIPTION

# This file was automatically generated by SWIG (http://www.swig.org).

# Version 4.0.2

#

# Do not make changes to this file unless you know what you are doing--modify
# the SWIG interface file instead.

CLASSES
builtins.object
GPIO
12C
Serial

nes
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class GPIO(builtins.object)
| GPIO(pinmode=0)
|

>>>

3.18. 2. 40pin GPIO port test

wiringOP-Python is the same as wiringOP, you can also determine which GP10
pin to operate by specifying the wPi number, because there is no command to check
the wPi number in wiringOP-Python, so you can only check the board wPi number

and physical Correspondence between pins.

1) The following takes pin 7 — the corresponding GPIO is GPIO4 C3 — the
corresponding wPi number is 2—as an example to demonstrate how to set the high and
low levels of the GPIO port
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2) The steps to test directly with the command are as follows:
a. First set the GPIO port to output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ; \
wiringpi.pinMode(2, GP1O.OUTPUT) ; "

b. Then set the GPIO port to output low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is Ov, it means that the

low level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.LOW)"
c. Then set the GPIO port to output a high level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the

high level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; \
from wiringpi import GPI1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.HIGH)"

3) The steps to test in the command line of python3 are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi

>>> from wiringpi import GPIO

c. Then set the GPIO port as the output mode. The first parameter of the pinMode
function is the serial number of the wPi corresponding to the pin, and the second

parameter is the GPIO mode.

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP1IO.OUTPUT)

d. Then set the GPIO port to output low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is Ov, it means that the
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low level is set successfully.
>>> wiringpi.digitalWrite(2, GP10.LOW)
e. Then set the GPIO port to output a high level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the
high level is set successfully.
>>> wiringpi.digitalWrite(2, GP10.HIGH)

4) The method of wiringOP-Python setting GPIO high and low levels in python code can
refer to the blink.py test program in the examples below. The blink.py test program will
set the voltage of all GPIO ports in the 40 pins of the development board to change

continuously.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# Is blink.py
blink.py

root@orangepi:~/wiringOP-Python/examples# python3 blink.py

3.18.3. 40pin SPI test
1) According to the table below, the spi available for Orange Pi 3B is spi3

2) In the linux system, the SPI in the 40 pin is closed by default, and it needs to be
opened manually before it can be used. The detailed steps are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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c. Then select Hardware

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the SPI configuration you want to

open

e. Then select <Save> to save
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[ 1 uart7-r
[ 1 uart9-m2

< Bave = < Back >

f.  Then select <Back>

[ 1 vart7-m2
[ ] uart9-m2

< Save > < lHack >

g. Then select <Reboot> to restart the system to make the configuration take effect

3) First check whether there is a spidev3.0 device node in the Linux system. If it exists,

it means that SPI3 has been set up and can be used directly

orangepi@orangepi:~$ Is /dev/spidev3.0
dev/spidev3.0

4) Then you can use the spidev_test.py program in the examples to test the loopback
function of the SPI. The spidev_test.py program needs to specify the following two

parameters:
a. --channel: Specify the channel number of SPI
b. --port: Specify the port number of the SPI

5) Do not short-circuit the mosi and miso pins of SPI3, the output of running
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spidev_test.py is as follows, you can see that the data of TX and RX are inconsistent

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 3 --port 0

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev3.0

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |.....@.......... |

RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF |................. |

6) Then use the Dupont wire to short-circuit the two pins of txd (pin 19 in the 40pin
interface) and rxd (pin 21 in the 40pin interface) of SPI3 and then run the output of
spidev_test.py as follows, you can see The data sent and received are the same, indicating
that the SPI3 loopback test is normal

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 3 --port 0

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev3.0

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF

FF FF FF FF FFFOOD  |.....@.......... |
RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FFFOOD  |......@.......... |

3.18.4. 4.40pin 12C test
1) As can be seen from the table below, the available i2¢ for Orange Pi 3B is i2¢2, i2¢3

and 12c4, a total of three sets of i2¢ buses
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As can be seen from the above table, i2c4_m0 and spi3_m0 are multiplexed pins,
and both cannot be opened at the same time. i2¢3_m( and uart3_mo0 are also

multiplexed pins, and both cannot be opened at the same time

2) In the linux system, the 12C bus in the 40 pin is closed by default, and it needs to be
opened manually to use it. The detailed steps are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

c. Then select Hardware
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d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the [2C configuration you want to

open

e. Then select <Save> to save

i i uart7-m2
[ 1 vart9-m2

f.  Then select <Back>

e>  CHCEENE

A
(¥}
[ah]
=

g. Then select <Reboot> to restart the system to make the configuration take effect

3) After starting the Linux system, first confirm that there is an i2c device node under
/dev

orangepi@orangepi:~# Is /dev/i2c-*

dev/i2c-0 /dev/i2c-2 /dev/i2c-3 /dev/i2e-4 /dev/i2c-6

4) Then connect a 12C device on the I12C pin of the 40PIN connector. Here is an example
of the DS1307 RTC module.
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12¢2-ml 12¢3-m0 12¢4-m0
Sda Pin | Corresponding | Corresponding | Corresponding
to No. 3 pin to No. 27 pin to No. 19 pin
Sck Pin | Corresponding | Corresponding | Corresponding
to No. 5 pin to No. 28 pin to No. 23 pin
Vce Pin | Corresponding | Corresponding | Corresponding
to No. 1 pin to No. 1 pin to No. 1 pin
Gnd Pin | Corresponding | Corresponding | Corresponding
to No. 6 pin to No. 6 pin to No. 6 pin

5) Then use the i2edetect -y command If the address of the connected 12C device can be

detected, it means that the 12C can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 2 #12¢2 command

orangepi@orangepi:~$ sudo i2cdetect -y 3 #12¢3 command

orangepi@orangepi:~$ sudo i2cdetect -y 4 #12c4 command

6) Then you can run the ds1307.py test program in the examples to read the RTC time

root(@orangepi:~/wiringOP-Python# c¢d examples
root(@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device \
"/dev/i2c-4"
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Thu 2023-01-05 14:57:55

Thu 2023-01-05 14:57:56

Thu 2023-01-05 14:57:57

~C

exit

3.18.5. 40pin's UART test

1) As can be seen from the table below, the available uarts for Orange Pi 3B are uart2,

uart3, uart7 and uart9, a total of four groups of uart buses, of which uart2 is the system” s

debugging serial port by default.

As can be seen from the above table, i2¢3_m0 and uart3_m0 are pin-multiplexed,

and both cannot be turned on at the same time.

Please note that uart2_m0 is used as the debugging serial port of the system by
default. If the configuration of uart2 is turned on, the debugging serial port function

will not be available.

2) In the linux system, the UART in the 40 pins is closed by default, and it needs to be
opened manually before it can be used. The detailed steps are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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c. Then select Hardware

d. Then use the arrow keys on the keyboard to navigate to the position shown in the
figure below, and then use the space to select the UART configuration you want

to open

e. Then select <Save>to save
i*i |_J:_=:|"tii-|'|]lfj
[*] uart?-m2
[*] uart9-m2

< Eave > < Back =

f.  Then select <Back>
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g. Then select <Reboot>to restart the system to make the configuration take effect

3) After entering the Linux system, first confirm whether there is a device node

[*] uart3-mo
[*] wvart7-m:2

< Save >

< lack >

corresponding to uart under /dev

orangepi@orangepi:~# Is /dev/ttyS*

dev/ttyS1 /dev/ttyS3

/dev/ttyS7 /dev/ttyS9

Note that /dev/ttyS0 in linux6.6 is uart9.

4) Then start to test the uart interface, first use the DuPont line to short the rx and tx of

the uvart interface to be tested

uart3 uart’ uart9
tx Pin Corresponding to | Corresponding to | Corresponding to
the 28 pin the 16 pin the 29 pin
rx Pin | Corresponding to | Corresponding to | Corresponding to
the 27 pin the 15 pin the 22 pin

5) Use the serialTest.py program in the examples to test the loopback function of the

serial port as shown below. If you can see the following print, it means that the serial port

communication is normal
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a. Test UARTS3

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \

"/dev/ttyS3"
Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

b. Test UART?Y

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \

"/dev/ttyST"
Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

c. Test UART9

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \

"/dev/ttyS9"
Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

3. 19. Hardware watch the door dog test

Note that linux6.6 is not supported yet.
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The watchdog_test program is pre-installed in the Linux system released by Orange
Pi, which can be tested directly.

The method to run the watchdog_test program is as follows:

a. The second parameter 10 indicates the counting time of the watchdog. If the dog
is not fed within this time, the system will restart

b. We can feed the dog by pressing any key on the keyboard (except ESC). After
feeding the dog, the program will print a line of keep alive to indicate that the
dog is fed successfully

orangepi@orangepi:~$ sudo watchdog_test 10
open success

options is 33152,identity is sunxi-wdt
put_usr return,if 0,success:0

The old reset time is: 16

return ENOTTY.if -1,success:0
return ENOTTY.if -1,success:0
put_user return,if 0,success:0

put_usr return,if 0,success:0

keep alive

keep alive

keep alive

3. 20. Check the serial number of the RK3566 chip

The command to view the serial number of the RK3566 chip is as follows. The serial
number of each chip is different, so the serial number can be used to distinguish multiple

development boards.

orangepi@orangepi:~$ cat_serial.sh
Serial : 8fa18eaf48904110

3.21. The method of downloading and installing the

balenaEtcher version of armé64

1) The download address of Balenaetcher ARM64 version is:

a. The download address of the deb installation package is as follows, which needs
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to be installed before it can be used

https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-e
tcher-electron_1.7.9+5945ab1f_armé64.deb
b. The download address of the Applmage version that does not need to be installed

is as follows:
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaE
tcher-1.7.9+5945ab1f-arm64.AppImage

i balenaEtcher v1.7.9
& ryanfortner
Q V179 Update and rename compile-etcher_v1.7.3.sh to compile-etcher v1.7.9.sh

-0 9529280 (9

Compare ~ v Assets 10
@balena-etcher—electron—1.7.9+5945ab1f.aarch64.rpm 64.3 MB May 1
Dbalena-etcher-electron-1.7.9+5945ablf.armv7l.rpm 584 MB May 1
| ®baIena-etcher-electronj .7.9+594Sab1f7arm64.deb| 879 MB May 1
@baIena-etcher-e!ectmnj .7.9+5945ab1f armv7l.deb 76.5 MB May 1
| @balenaEtcher-1.7.9+5945ab1f-arm64.Applmage | 97.3 MB May 1
@baIenaEtcher—1.7.9+5945ab1f—armv7LAppImage 809 MB May 1

2) How to install and use the deb version of Balenaetcher:
a. The deb version of balenaEtcher installation command is as follows:

orangepi@orangepi:~$ sudo apt install -y \
--fix-broken ./balena-etcher-electron_1.7.9+5945ab1f armé4.deb
b. After the deb version of balenaEtcher is installed, it can be opened in the

Application

@& Run Program...

BN Terminal Emulator
B File Manager
(-1 Mail Reader
@ web Browser
[ settings

@] Application Finder
=3 > e

 Graphics F Bulk Rename
<4 Help & Feitx
@ Internet & feitx-qimpanel-configtool

) multimedia
¥ office
€ System

B8 Fonts
@ Midnight Commander

v vy~

@ Midnight Commander editor

©® Log Out 7 Mousepad
8 screenshot
B Terminator
¥ Thunar File Manager
B¢ xarchiver

range Fi
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c. The interface after balenaEtcher is opened is as follows:
balenaEtcher

\" balenaEicher

&

B Flash from file

& Flash from URL

1§ Clone drive

3) How to use the AppImage version of balenaEtcher:

a. First add permissions to Balenaetcher

orangepi@orangepi:~/Desktop$ chmod +x balenaEtcher-1.7.9+5945ab1f-arm64.AppImage

b. Then select the Applmage version balenaEtcher right-click the mouse, and then

click Execute to open balenaEtcher

3. 22. The installation method of the Bt-Panel Linux panel

Bt-Panel Linux panel is a server management software that improves operation
and maintenance efficiency, and supports one-click configuration of more than 100
server management functions such as
LAMP/LNMP/cluster/monitoring/website/FTP/database/JAVA (excerpted from the
official website of the Bt-Panel)

1) First, you need to expand the size of the /tmp space. After setting, you need to restart

the linux system of the development board. The command is as follows:

‘orangepi@orangepi:~$ sudo sed -i 's/nosuid/&,size=2G/' /etc/fstab
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orangepi@orangepi:~$ sudo reboot

2) After restarting, you can see that the size of the /tmp space has become 2G.

orangepi@orangepi:~$ df -h | grep "/tmp"
tmpfs 20G 12K 2.0G 1% /tmp

3) Then enter the following command in the Linux system to start the installation of the
Bt-Panel
orangepi@orangepi:~$ sudo install_bt_panel.sh

4) Then the Bt-Panel installation program reminds whether to install the Bt-Panel to the
/www folder, and enter y at this time

n
| Bt-WebPanel FOR CentOS/Ubuntu/Debian
n
| Copyright © 2015-2099 BT-SOFT (http://www.bt.cn) All rights reserved.
n
| The WebPanel URL will be http://SERVER _IP:8888 when installed.
n

Do you want to install Bt-Panel to the /www directory now?(y/n): y

5) Then you have to wait patiently. When you see the printing information below the
terminal output, it means that the Bt-Panel has been installed. The entire installation
process takes about 34 minutes. There may be some differences according to the
difference in network speed
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6) At this time, enter the panel address displayed above in the browser to open the login
interface of the Bt-Panel Linux panel, and then enter the username and password

displayed in the corresponding position to log in to the Bt-Panel

® =RlinudEs x e

€« c 0 A TEE | htps//192.168.1.166:29920/52024d59 e« 0O &

7) After successfully logging into the Bt-Panel, the following welcome interface will pop
up. First, please read the user notice in the middle and drag it to the bottom, then you can
select "I have agreed and read the "User Agreement"", and then click "Enter the Panel"

You can enter the Bt-Panel
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@ SEECHY x o+ M= e

< C O A F&E2| https//192.168.1.166:29920 2 % 0O

WIS EFEEER

IR (PN BIRIHAERER

KEFEHERE * (BRI -

8) After entering the Bt-Panel, you will first be prompted to bind an account on the
official website of the Bt-Panel. If you do not have an account, you can go to the official

website of the Bt-Panel (https://www.bt.cn) to register one

< {3+ | A FEE haps//192.168.1.166:29920/bind w oy O &

SEERSE R TRA. $EERTHSEATTIEEESSYR. TrRoRSRIAUSEE, ARoEm.,

YEEEEIKS

SIEUnudE 02014-2023 I REERSHFARLE (blen) RERE | MUFH | SELKS | FESE | SO0 90734032

9) The final display interface is shown in the figure below. You can intuitively see some
status information of the development board Linux system, such as load state, CPU usage,

memory usage and storage space usage
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% =aElnuas x  + v - 8 x

< C O A FT&Z| https//192.168.1.166:29920 2 % O & :

@ 192168.1.166  ([@)

HRHES

Rt

il
3
S

mERRE

=W ~
£ 0.44 KB 0.90 KB 5.24 MB 381.04 MB i
: :

10) More functions of the Bt-Panel can refer to the following information to explore by
yourself

Manual: http://docs.bt.cn

Forum address: https://www.bt.cn/bbs

GitHub Link: https://github.com/aaPanel/BaoTa

3. 23. Set the Chinese environment and install Chinese input

method

Note that before installing the Chinese input method, please make sure that the

Linux system used in the development board is the desktop version system.,

3.23.1. Debian system installation method
1) First set the default locale as Chinese

a. Enter the command below to start configured locale

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
b. Then select zh_CN.UTF-8 UTF-8 in the pop-up interface (to move up and down
through the upper and lower direction buttons on the keyboard, select it through
the space key, and finally move the cursor to <OK> through the TAB key, then
press the ENTER key )
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c. Then set the default locale as zh_CN.UTF-8

d. After exiting the interface, the locale settings will be started. The output

displayed by the command line is shown below

orangepi@orangepi:~$ sudo dpkg-reconfigure locales
Generating locales (this might take a while)...
en_US.UTF-8... done
zh CN.UTF-8... done

Generation complete.

2) Then open Input Method
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& run Program...
B® Terminal Emulator
B File Manager
{-) Mail Reader

@ Web Browser
Ll = Settings Manager
188 Accessaries. b | 3 Accessibility
<5 Development b 4 Additional Dnvers
P Graphics » B Advanced Network Configuration
4 Help e Appearance
@) Internat » 0 sluetooth Adapters
[ Multimedia » O Bluetooth Manager
M office b & color Profiles
) system » [ pefault Applications

M Desktop
¥ Display
& Feitx Cenfiguration
5 Fils Manager Settings

|
4 Keyboard
'/ Mouse and Touchpad
A Notifications.

@ Log Out

G OrangePi config

& pancl

® Powier Manager

[ Print settings

B Removable Drives and Media
B screensaver

Jis Session and Startup

</ Settings Editor

@ Software & Updates

2 window Manager

&1 Window Manager Tweaks

B Workspaces
B xfce Terminal Settings

3) Then select OK

4) Then select Yes
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Input Method Configuration (im-config, ver. 0.46-1+deb11ul)

Do you explicitly select the user configuration?

* Selact NO, if you do not wish to update it, (recommended)
* Select YES, if you wish to update it.

e

5) Then select feitx

6) Then select OK

7) Then restart the Linux system to make the configuration effective
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& Run Program...
EM Terminal Emulator
1B File Manager

(=) Mail Reader

S Accessories
<= Development
3 Graphics

<> Help

& memet

[l Muttimedia
¥ office

&) System

@ Log out

9) Then click the + of the position shown in the figure below

Then open Fcitx configuration

|Z] settings Manager
Accessibility

|4/ Additional Drivers

B Advanced Netwark Configuration

& Appearance.
D Biuetootn adapters
© Blustooth Manager
& Color Frofiles

| I Default Appiications

£\ Notifications

(& OrangePi config

B panel

® Power Manager

[ Print Settings

B Removabie Drives and Media
8 Scresnsaver

Ay Session and Startup

“F» Settings Editor

@ Software & Updatas

21 Window Manager

&7 Window Manager Tweaks
B Workspaces

Xfce Terminal Settings

Or‘anc]e Pi

) Input Method Conf 4 - o x

éine'(rmmwm will be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.
-[a|v|n=

10) Then search Google Pinyin and click OK
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11) Then put Google Pinyin to the front

Input Method Configuration

Input Method Global Config Appearance Addan

Keytoard - English (US) English

|
Googla Pinyin Chinese (China)

The first input method will be inactive state. Usually you need to put Keyboard or Keyboard - fayout name in the first place.

+ -[F]lv %=

Input Method Configuration

Input Method

Google Pinyin Chinese (China)

Keyboard - English (US) English

Global Config Appearance Addon

The first input method wil be inactive state. Usually you need to put Keyboard or Keyboard - layout name in the first place.

+ =~ a v %@

12) Then open the Geany editor to test the Chinese input method
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(5 Applcations

g Run Program...
E Terminal Emulator
B File Manager

(=] Mail Reader

o Wab Browser

[ Settings

[§ Accessories

@ Graphics
':‘ Help

& Intemet
BB Muttimedia
¥ office

3 System
® Log Out

13) The Chinese input method test is shown below

(=5 Applications - *untitled - Geany
® *untitied - Geary 4 - O X
Flle Edit Search View Document Project Build Tools Help

r~B-B & X ¢ 0 Ke-B B -

« smoos b ummed %

No symbals found R

ni hao|

- 81:42:36: This is Geany 1.37.1.
B1:42:36: Mew file "untitled” opened.

-

linez1 /1 col: 0 sel: 0 INS  TAB MOD  mode:LF  encoding: UTRS  filetype: None  scope: unknown

14) You can switch the Chinese and English input method through the Ctrl+Space
shortcut

15) If the entire system is required as Chinese, the variables in /etc/default/locale can be
set tozh_CN.UTF-8

orangepi@orangepi:~$ sudo vim /etc/default/locale

# File generated by update-locale
LC_MESSAGES=zh_CN.UTF-8
LANG=zh_CN.UTF-8
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LANGUAGE=zh_CN.UTF-8

16) Then restart the system to see the system displayed as Chinese

& B

B i

B xpres

() BEfHE
@ i
meE | EEEE

M ha b D EOEERE

B gwe > D EOSERNE

12 W [R=Fy=ki
@EXK > @ RREIE

<& Fa [+ Eoer

® m P B ARMSRE

O R > Iz

< Help A £E0ED
i e

B TR
0 EFums

<o FEIRER
= WAE
RS
o 1)
[y
T
B as

L Ei]
4 additional Drvers
& Feitx BLE

(& OrangePi config
& software & Updates

Or‘ancie Ioi

B xfce st

3.23. 2. Theinstallation method of Ubuntu 20.04 system
1) First open Language Support

& Aopl

& Run Program...
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

=l Settings Manager

[k Accessories. B3 Accessibility

# Development W Additional Drivers

A Graphics b | & Advanced Network Configuration
W Help b Appearance

@ intemet » | @ Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | [l Default Applications

M Desktop
P Display
& Feitx Configuration
% rile Manager Settings.
= Keyboard

|
B Login Window
! Mouse and Touchpad
& Notifications

i Log Out

& OrangePi config
B Panel

@ Power Manager
& Printers

T pulseAudio Volume Control
B Remavable Drives and Media

W screensaver

o Session and Startup
“» Settings Editor
@ software Updater
@ Software & Updates
% Text Editor Settings
) window Manager

&) windaw Manager Tweaks
" Workspaces
BB Xfce Terminal Settings
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2) Then find Chinese (China) option

Language Support

Language

Drag languages to arrange them in order of preference
+ naxt time

@nelp t 3

3) Then use the left mouse button to select Chinese (China) and hold it down, and then
drag it up to the beginning. The display is shown below:

Note that this step is not easy to drag, please try more patiently.

4) Then select the Apply System-Wide to apply the Chinese settings to the entire system
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5) Then set the Keyboard input method system to fcitx

6) Then restart the Linux system to make the configuration effective

7) After re-entering the system, please do not ask me again at the interface below, and
then determine whether the standard folder should be updated as Chinese based on your

preference.
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8) Then you can see that the desktop is displayed as Chinese

= WEWRH
@ Asas D eneEs

O UnERERE
- » TN
Wziis  » mesEn
s » B apEEl
QHEA v 3 umE
g > s
ABE b FEamErE
@ 2% bR IAR

N

Or‘ancle Pi

@ OrangePi config
© pulseaudio EEIE!
B dce 2508

9) Then we can open the Geany to test Chinese input method , and the way to open is

shown in the figure below

256



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

) GBPHAER
@ melEes
oigE

e
L ES
e i
© 5IH

10) After opening Geany, the default is an English input method. We can switch into
Chinese input method through the Ctrl+Space shortcut keys, and then we can enter

Chinese
(5 Fmmmis <« 2eE- Geany

XFHF) RIB(E) 1#R(S) EE(V) 0E(D) WB(P) E£mB) IAM #EEH)
e - -89 &ax () 59-% B z
SRR AN et
FHEFS 1w

19:12:28:
19:12:28:

-

L1 Fho ER0 HA BIERET BeEd B0 @S UTRS  XRXERRE Bl AA

3.23. 3. Theinstallation method of ubuntu 22.04 system
1) First open Language Support
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& Run Program...
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

%] Settings Manager
[k Accessories. » B3 Accessibility
# Development b | Il Additional Drivers.

A Graphics b | & Advanced Network Configuration
W Help b Appearance

@ intemet » | @ Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | [l Default Applications
d Log Out M Desktop.

P Display
& Feitx Configuration

File Manager Settings
ger g
1 Keyboard

OI"CI nq e PI

& Notifications
& OrangePi config
B Panel

@ Power Manager

= Printars

T pulseAudio Volume Control
B Remavable Drives and Media

W screensaver
o Session and Startup
“» Settings Editor

@ software Updater
@ Software & Updates
9 Text Editor settings

) Window Manager

&) windaw Manager Tweaks
" Workspaces
BB Xfce Terminal Settings

2) Then find Chinese (China) option

3) Then use the left mouse button to select Chinese (China) and hold it down, and then
drag it up to the beginning. The display after dragging is shown in the figure below:
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Note that this step is not easy to drag, please try more patiently.

4) Then select the Apply System-Wide to apply the Chinese settings to the entire system

5) Then restart the Linux system to make the configuration effective
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6) After re-entering the system, please do not ask me again at the interface below, and
then determine whether the standard folder should be updated as Chinese based on your

preference

7) Then you can see that the desktop is displayed as Chinese

ol
& it
B s
[ Bt
- SHEER T omwRs
@ Asas D eneEs

O RoERHEA

- » TN

Wziis  » mesEn

s » B apEEl

[ BrL A + T

g > s

ABE b FEamErE

@ 2% b NI L
 Help A aiERER

o

Or‘anc]e Pi

@ OrangePi config
T pulseAudio BRTE
B dce 2508

8) Then open the Fcitx5 configuration program
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Or‘anqe Pi

 Orangepi config

9) Then choose to use Pinyin input method

10) The interface after the selection is shown below, then click OK
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11) Then we can open the Geany to test Chinese input method, and the way to open is

shown in the figure below

i BBPHRIEES
@ melEes
oigE
L Eb

Or‘anqe Pi

12) After opening Geany, it is still an English input method by default. We can switch
into Chinese input methods through the Ctrl+Space shortcut keys, and then we can enter
Chinese
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O FERimEE - @ Re® - Geany

[ “%%% - Geany

XfHF)  4HE(E) #E(s) &E(V) xE(0) BFBE(P) 4ak(B) IE(T) EEi(H)

¢+ "m0 &% e © ~ % B
wic B FaE X

e - o)

z.w LR 4R S 68 T.H

- 10:54:37: &2 Geany 1.38.
18:54:37: FNH"FuE "BITF.
Er v

-

/150 0 BA BIRE S B WIS UTF-8 IR BT BERA

3.24. How to remotely log in to the Linux system desktop
method

3.24.1. Use NoMachine remote login

Please make sure that the Ubuntu or Debian system installed on the
development board is a desktop version. In addition, NoMachine also provides
detailed usage documents. It is strongly recommended to read this document to
familiarize yourself with the use of NoMachine. The document link is as follows:

https://knowledgebase.nomachine.com/DT10R00166

NoMachine supports Windows, Mac, Linux, iOS and Android platforms, so we
can remotely log in and control the Orange Pi development board through
NoMachine on a variety of devices. The following demonstrates how to remotely log
in to the Linux system desktop of the Orange Pi development board through
NoMachine in Windows. For installation methods on other platforms, please refer to
the official documentation of NoMachine.
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Before operation, please make sure that the Windows computer and the
development board are in the same LAN, and you can log in to the Ubuntu or

Debian system of the development board through ssh.

1) First download the installation package of the NoMachine software Linux armé64 deb
version, and then install it in the Linux system of the development board
a. Since RK3566 is an SOC with ARMv8 architecture, the system we use is
Ubuntu or Debian, so here we need to download the NoMachine for ARM
ARMYvS8 DEB installation package. The download link is as follows:

Note that this download link may change, please look for the deb package of the
Armv8/Armé64 version.

https://downloads.nomachine.com/download/?id=116&distro=ARM

oad / NoMachine for ARM - armB4

NoMachine for ARM -larmb4

Version: 8531
Package size: 48.34 MB

Package type: DEB
MDS5 signature: 2291f8d8ec76f0a914285acaaa93e34d
For: Ubuntu 14.04/16.04/18.04/20.04, Debian 8/3/10

O Although your ARMvE device may not be listed here, we encourage you to try the packages. Please consult the installation and configuration
notes about Linux for ARM packages for more details about devices and specific distributions we have tested.

b. In addition, you can also download the installation package to NoMachine in the
official tools.

First enter the remote login software-Nomachine folder

Then download the ARM64 version of the DEB installation package
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c. Then upload the downloaded momachine x.x.x x armé64.deb to the Linux
system of the development board.
d. Then use the following command to install NoMachine in the Linux system of

the development board

orangepi@orangepi:~$ sudo dpkg -i nomachine_x.x.x x _armé64_armo64.deb

2) Then download the installation package of the Windows version of the NoMachine

software, the download address is as follows

Note that this download link may change.

https://downloads.nomachine.com/download/?id=8

NoMachine for Windows - 64bit

\ersion: 8531
Package size: 57.4 MB

Package type: EXE
MDS5 signature: d585adlesf341444cacd3aeBadd3bber
For Windows 7/8/81/10/11/Windows Server 2008/2012/2016/2019

3) Then install nomachine in Windows. Please restart the computer after installation

4) Then open NoMachine in Window

5) After NoMachine starts, it will automatically scan other devices installed with
NoMachine in the LAN. After entering the main interface of NoMachine, you can see
that the development board is already in the list of connectable devices, and then click the
position shown in the red box in the figure below You can start to log in to the Linux

system desktop of the development board
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Machines NOMACHINE

© Add Q Search i View G Order %, Settings

orangepi,
Ubuntu 22.04.2 LTS
o NX

6) Then click OK

@ NoMachine - orangepis, Debian GNU/Linux sullzeye = [m] p

Host identification changed NOMACHINE

Remote host identification has changed. This can indicate that someone is trying to hijack the network
connection, or the SSL certificate has been replaced due to a reinstallation of the NoMachine server Do
you want to proceed anyway and replace the old SSL certificate in the list of known hosts?

—
BT
R ——

7) Then enter the username and password of the Linux system in the corresponding

position in the figure below, and then click OK to start logging in

Q
orangepi, Ubuntu 22.04.2 LTS NOMAGHINE

Type usemame and password o login using a system account or request access as a guest user

ﬁ ® Login as a system user on this server

p o Username Enter the account number of the development board Linux system here

‘3 * Pasmeord  Enter the password of the Linux system of the development board here

Save this password in the connection file

© Request access as @ guest for deskiop sharing

8) Then click OK in the next interface

9) Finally, you can see the desktop of the development board Linux system
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Or-anc]e Pi

3.24.2. Use VNC remote login

Before operation, please make sure that the Windows computer and the
development board are in the same LAN, and you can log in to the Ubuntu or
Debian system of the development board through ssh.

Ubuntu 20.04 tests many problems with VNC, please do not use this method.

1) First run the set_vne.sh script settings, and remember to add Sudo permissions

orangepi@orangepi:~$ sudo set_vnc.sh

You will require a password to access your desktops.

Password: #Set the VNC password here, 8 -bit characters
Verify: #Set the VNC password here, 8 -bit characters
'Would you like to enter a view-only password (y/n)? n

xauth: file /root/.Xauthority does not exist

New X' desktop is orangepi3b:1

Creating default startup script /root/.vnc/xstartup
Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepi3b:1.log

Killing Xtightvnc process ID 3047

New X' desktop is orangepi3b:1
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Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepi3b:1.log

2) The steps to use the MobaXterm software to connect to the Linux system desktop of

the development board are as follows:
a. First click on Session, then select VNC, then fill in the IP address and port of the

development board, and finally click OK to confirm

1. Click Session

Te ons e X server Tools Games Viacros  Hel

=8 s K = " & 0 X ©

Sesson | Servers  Tools  Games  Sessions  View Spit  MulExec Tumnelng Packages Setfings  Help Xserver  Bait

Quick connect... & @ 2. Select VNC @

T30 User sessions — ‘ - o]
H HiED|le @ m @ x eE]

SSH  Telnet Rsh  Xdmcp RDP VNC FTP SFTP  Serial File Shell  Browser Mosh Aws 83 WSL

3. Fill'in the IP address of the development board
[ Basic Vnc settings

Remote hostname ar [P address | [192 168 31 62 |

Advanced Vnc settings "8 Network settings Bookmark settings
4. Fill in the port number 5901
0
VNC session V c
5. Click OK
& OK © Cancel
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the edition here: i batek.net |;|

b. Then enter the password of the previously set VNC

c. The interface after the login is shown as shown in the figure below, and then the

desktop of the Linux system can be remotely operated
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X
S

D~ i

UNREGISTERED VERSION - Please support Mabaterm by subsribng 1o the professional ediion here: hitps:/jmobasterm,mobatek.net [~

3. 25. Some programming language tests supported by Linux

system

3.25.1. Debian Bullseye system
1) Debian Bullseye has a gcc compilation tool chain installed by default, which can

directly compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version
gcc (Debian 10.2.1-6) 10.2.1 20210110
Copyright (C) 2020 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. Write C language of Hello_world.c program

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");
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return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye has Python3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3
Python 3.9.2 (default, Feb 28 2021, 17:03:44)
[GCC 10.2.1 20210110] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye does not install Java compilation tools and operating environment by
default
a. You can use the following command to install openjdk, the latest version in

Debian Bullseye is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Edit the hello_world.java of the Jave version

orangepi@orangepi:~$ vim hello_world.java
public class hello_ world

{

public static void main(String[] args)

{

System.out.println("Hello World!");
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}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.25.2. Debian Bookworm system
1) Debian Bookworm is installed with a gcc compilation tool chain by default, which can

directly compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version
gcc (Debian 12.2.0-14) 12.2.0
Copyright (C) 2022 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gee -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bookworm has Python3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3
Python 3.11.2 (main, Mar 13 2023, 12:18:29) [GCC 12.2.0] on linux

271



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Type "help", "copyright", "credits" or "license" for more information.
>>>

Use the Ctrl+D shortcut to exit python's interactive mode.

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bookworm does not install Java compilation tools and operating environment
by default
a. You can use the following command to install openjdk, the latest version in

Debian Bookworm is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Write the Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.25.3. Ubuntu Focal system
1) Ubuntu Focal has a gcc compilation tool chain installed by default, which can directly

compile C language programs in the Linux system of the development board

a. The version of a.gcc is as follows

‘orangepi@orangepiwﬂ; gce --version
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gcc (Ubuntu 9.4.0-1ubuntul~20.04.1) 9.4.0
Copyright (C) 2019 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. hello_world.c program to write C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>
int main(void)
{

printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Focal defaults to install Python3

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3

Python 3.8.10 (default, Nov 14 2022, 12:59:47)

[GCC 9.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Focal's compilation tool and operating environment without the installation of
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Java default
a. You can use the following command to install openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

openjdk 17.0.2 2022-01-18

OpenJDK Runtime Environment (build 17.0.2+8-Ubuntu-120.04)

OpenJDK 64-Bit Server VM (build 17.0.2+8-Ubuntu-120.04, mixed mode, sharing)

c. Edit the hello_world.java of Jave version

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.25.4. Ubuntu Jammy system
1) Ubuntu Jammy is installed with a gcc compilation tool chain by default, which can

directly compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gec --version

gcc (Ubuntu 11.2.0-19ubuntul) 11.2.0

Copyright (C) 2021 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO

warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.

b. Write the hello_world.c program of ¢ language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>
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int main(void)

{
printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu jammy is installed with Python3 by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.10.4 (main, Apr 2 2022, 09:04:19) [GCC 11.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Edit hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu jammy defaults to compile tools and operating environments that are not
installed in Java

a. You can use the following command to install openjdk-18

orangepi@orangepi:~$ sudo apt install -y openjdk-18-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

openjdk 18-ea 2022-03-22

OpenJDK Runtime Environment (build 18-ea+36-Ubuntu-1)

OpenJDK 64-Bit Server VM (build 18-ea+36-Ubuntu-1, mixed mode, sharing)

c. Edit the hello_world.java of the Jave version

orangepi@orangepi:~$ vim hello_world.java
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public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
}
}

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3. 26. QT installation method

1) Use the following script to install QTS and QT Creator

orangepi@orangepi:~$ install_qt.sh

2) The QT version number will be automatically printed after installation
a. Ubuntu20.04 comes with QT version 5.12.8

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.12.8 in /usr/lib/aarch64-linux-gnu

b. Ubuntu22.04 comes with QT version 5.15.3

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.3 in /usr/lib/aarch64-linux-gnu

c. Debianll comes with QT version 5.15.2

orangepi@orangepi:~$ install_qt.sh
QMake version 3.1
Using Qt version 5.15.2 in /ust/lib/aarch64-linux-gnu

d. Debianl2 comes with QT version 5.15.8

orangepi@orangepi:~$ install_qt.sh
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QMake version 3.1
Using Qt version 5.15.8 in /usr/lib/aarch64-linux-gnu

3) Then you can see the QT Creator launch icon in Applications

%o rogram...
@ Terminal Emulator
B File Manager

() Mail Reader

@ web Browser

B8 settings

L Accessories (]

W Geany
Al Graphies » @ QtS Assistant
@ Internet » B QtS Designer
B Multimedia » @ Qts Linguist

Qt Creator

Ta office »
@) system »
¢ Help

& Log Out

QT Creator can also be opened using the following command

orangepi@orangepi:~$ qtcreator

During the startup of QT and QT applications, if the following error is
displayed, ignore it. This error has no impact on application running.

libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip
libGL error: failed to create dri screen
libGL error: failed to load driver: rockchip

4) The interface after QT Creator is opened is as follows
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5) The QT Creator version is shown below
a. The default version of QT Creator in Ubuntu20.04 is as follows

b. The default version of QT Creator in Ubuntu22.04 is as follows

c. The default version of QT Creator in Debian11 is as follows
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d. The default version of QT Creator in Debian12 is as follows

6) Then set QT
a. First open Help->About Plugins...

b. Then remove the check box for ClangCodeModel
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c. Restart QT Creator after the Settings are complete
d. Then make sure that QT Creator uses the GCC compiler, if the default is Clang,
change it to GCC

Debian12 Please skip this step.
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7) You can then open a sample code

8) Clicking on the example code will automatically open the corresponding instruction

document, you can carefully read the instructions
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" Applications - [ main.cpp-Qt Creator | Help - Analog Clock Win... [E] Fri 16 Dec, 12:00 I [2) fy orangept
Fle_git_yiew guid ke s el oo v L
e m Configure Project Analog Clock Window Example
. The ’n\h‘mne kits can be used for project. Q15.15Q1 GUI»  Analog Clock Window Example: Q1 5.15 2 Relevence Documeniation
o
Active Project pe to filter kits b
analogclock - melactall bt The Analog Clock Window example shows how to draw the L
- contents of & custom window. + E::;\Ilu‘gflnck\'lmdnw Class
ot s B S oo —

+ AnalogClack Class

implemeniation
Build & Run oaatean

Impart Build From... Detalls -
°

Projact Settings

Editor
Code style
Dependencies
Environment
Clang Tooks
Tsting

Clock Window example

‘This example demonstrates how the transtormation and scaling features of QPainier can be used
10 make drawing easier.

AnalogClockwindow Class Definition

The analogClockuindow class provides a clock with hour and minute hands that s automatically
updated every few seconds. We make Use of the Rasterwindow from the Raster Window Example.
Take Ul Tour || Do Not Show Again | X || and reimplement ihe renda function 1o draw the clock face:

[Would you ke to take a quick Ui tour? This tour highbghts important user intarface slemants and shaws haw they are used. T take the teur ater, select
el =01 Tour

9) Then click Configure Project

(S Applications = € main.cpp - Qt Creator

x main.cpp - Qt Creator

file Edit View Build Debug analyze JTools MWindow Help

Manage Kits... Configure Project

The Inl!ﬂwmg kits can be used for project
analogcloc

Active Project ype to filter kits by name
analogclock select all kits

Import Existing Build.
import Existing Buil ) W peskeop o

Build & Run Import Build From... Details ~
°

Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Tasting

Hw;:iiyl‘}hg:i to take a quick Ul tour? This tour highlights important usar interface elaments and shows haw they are used. To take the tour fater, select | w1y Tour | | Do Not Show Again | X

10) Then click the green triangle in the lower left corner to compile and run the sample
code
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(5 Applications : @8 main.cpp - Qt Creator

Build Debug Analyze Tools Window Help
main.cpp 5
nalogclock B B e S R T T TS T VAN |
analogclock.pro s0
asterwindow I winclude <Qtouis
- [ Sources
B main.cpp

#include "rasterwindow.h"

[ZE ]

class AnalogClockWindow : public RasterWindow
{

publics:

i ] AnalogClockindow() ;

Debug protected:
void timerEvent(QTimerEvent ») override;
void render(QPainter p) override;

int m_timerid;

h =

[

1/t [6]

AnalogClockwindow: : AnalogClockuindow ()

setTitle("analog Clock");
resize(200, 200);

m_timerId = startTimer(1000);
t (6]

LM

id AnalogClockWindow: :timerEvent (QTimerEvent sevent)

f (event->timerId() == m_timerId)
renderlater ()i

:vglﬂi yau like o take a quick Ul tour? This tour highlights impartant user interface slements and shows how they are used. To take the tour ater, SeISCt | g Ui Tour | | Do Not Show Again

Output 4 Compile Output

11) After waiting for a period of time, the interface shown in the following figure will

pop up, which indicates that QT can compile and run normally

G Applications - [7] Analog Clock €8 main.cpp - Qt Creator

Debug Analyze Tools Window Help
= B = B maincpp % < £ unix (LF)
= [i@ analogclock LB bk h bk h R A AR AR AR AR AR A bR AR A R R A R R A
o analogclock pro :
b [ rasterwindow 5 #include <Qtouis

- [ sources.
B main.cpp 5 #include ‘rasterwindow,hi

o [s]
class AnalogClockWindow : public RasterWindow
T
publics
AnalogClockWindow() ; M Analog Ck + -

R R
A\ Lt

protected:
void timerEvent (QTimerEvent *) override;
void render(QPainter *p) override;

private:

nt m_timerid;

¥
11 151

11t [8]
AnalogClackwindow: : AnalegClockudndow ()
L

iments
setTitle("analog Clock");
resize(200, 200);

m_timerId = startTimer(1000);

b
1y 18]

e m
* void AnalogClockWindow: : timerEvent (QTimerEv
i
if (event->timerId() == m_timerId)
renderLater():
Would you like to take a quick Ul tour? This tour highlights important user interface elements and'shows how they are used. To take the tour later, select | o\ oy o
Help > Ul Tou

earch Results 3 Application Output 4 Compile Output 5 QN er Console B8 Test Results &

12) Reference documents
https://wiki.qt.io/Install_Qt_S_on_Ubuntu
https://download.qt.io/archive/qtcreator

https://download.qt.io/archive/qt
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3. 27. ROS Installation Method

3.27.1. How toinstall ROS 1 Noetic on Ubuntu 20.04
1) The current active version of ROS 1 is as follows, the recommended version is Noetic

Ninjemys

Distro Release date Poster Tuturtle, turtle in tutorial EOL date

http://docs.ros.org

https://wiki.ros.org/Distributions

2) The official installation document link of ROS 1 Noetic Ninjemys is as follows:

http://wiki.ros.org/noetic/Installation/Ubuntu

3) In the official installation document of ROS Noetic Ninjemys, Ubuntu recommends
using Ubuntu20.04, so please make sure that the system used by the development board
is Ubuntu20.04 desktop system
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http://wiki.ros.org/noetic/Installation

Select Your Platform

Supported:

-
[ Ubuntu amd64  armhf
o

@ Debian Buster amd64 arm64

Source installation

4) Then use the script below to install ros1

orangepi@orangepi3b:~$ install_ros.sh ros1

5) Before using the ROS tool, you first need to initialize rosdep, and then you can
quickly install some system dependencies and some core components in ROS when

compiling the source code

Note that running the following command needs to ensure that the development
board can access github normally, otherwise an error will be reported due to
network problems.

The install_ros.sh script will try to modify /etc/hosts and automatically run the
following commands. However, this method cannot guarantee normal access to
github every time. If the following error is displayed after installing rosl in
install_ros.sh, please find other ways to allow the Linux system of the development

board to access github normally, and then manually run the following Order.

https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
ERROR: error loading sources list:

The read operation timed out

orangepi@orangepi:~$ source /opt/ros/noetic/setup.bash
orangepi@orangepi:~$ sudo rosdep init
Wrote /etc/ros/rosdep/sources.list.d/20-default.list

Recommended: please run
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rosdep update
orangepi@orangepi:~$ rosdep update
reading in sources list data from /etc/ros/rosdep/sources.list.d
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index
https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.yaml
Skip end-of-life distro "ardent"
Skip end-of-life distro "bouncy"
Skip end-of-life distro "crystal"
Skip end-of-life distro "dashing"
Skip end-of-life distro "eloquent"
Add distro "foxy"
Add distro "galactic"
Skip end-of-life distro "groovy"
Add distro "humble"
Skip end-of-life distro "hydro"
Skip end-of-life distro "indigo"
Skip end-of-life distro "jade"
Skip end-of-life distro "kinetic"
Skip end-of-life distro "lunar"
Add distro "melodic"
Add distro "noetic"
Add distro "rolling"

updated cache in /home/orangepi/.ros/rosdep/sources.cache

6) Then open a command line terminal window on the desktop, and then use the
test ros.sh script to start a small turtle routine to test whether ROS can be used

normallyorangepi@orangepi:~$ test_ros.sh

7) After running the test_ros.sh script, a little turtle as shown in the figure below will

pop up

286



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

(5 Applications : [ Turtlesim [ roscore http:fforangepis...

11/
11311/ 8Ox23

8) Then please keep the terminal window just opened at the top

("5 Applications = ™ TurtleSim & roscore hitp://orangepis...

First click on this interface to make sure it is selected, and then use the di-

rection keys on the keyboard to control the little turtle

9) At this time, press the direction keys on the keyboard to control the little turtle to
move up, down, left, and right
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™5 Applications - [ Turtlesim B roscore http:jjorangepis...

3.27.2. How to install ROS 2 Galactic on Ubuntu 20.04
1) The current active version of ROS 2 is as follows, the recommended version is

Galactic Geochelone
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Distro Release date Logo EOL date

Humble Hawksbill May 23rd, 2022 May 2027

http://docs.ros.org

http://docs.ros.org/en/galactic/Releases.html

2) The link to the official ROS 2 Galactic Geochelone installation documentation is as

follows:

docs.ros.org/en/galactic/Installation.html

http://docs.ros.org/en/galactic/Installation/Ubuntu-Install-Debians.html

3) It is recommended to use Ubuntu20.04 in the official installation document of ROS 2
Galactic Geochelone, so please ensure that the system used by the development board is
Ubuntu20.04 desktop version. There are several ways to install ROS 2. The following
shows how to install ROS 2 Galactic Geochelone using Debian packages

4) Use the install_ros.sh script to install ros2

orangepi@orangepi:~$ install_ros.sh ros2

5) The install_ros.sh script will automatically run the ros2 -h command after installing

ros2. If you can see the following print, it means that the ros2 installation is complete

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:
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-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use ‘wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

6) Then you can use the test_ros.sh script to test whether ROS 2 is installed successfully.

If you can see the following print, it means that ROS 2 can run normally

orangepi@orangepi3b:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

[
[
[
[
[
[

7) Run the following command to open rviz2

‘orangepi@orangepiwﬂi source /opt/ros/galactic/setup.bash
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orangepi@orangepi:~$ ros2 run rviz2 rviz2

ktop
[Desktop 80x24

aan

(D Time.

ROSTime: 167117705495 | ROS Elapsed: 76.07 wall Time: 167117705498 | wall Elapsed: 76,04

8) For the usage of ROS, please refer to the documentation of ROS 2

http://docs.ros.org/en/galactic/Tutorials.html

3.27.3. How to install ROS 2 Humble on Ubuntu 22.04
1) Use the install_ros.sh script to install ros2

orangepi@orangepi:~$ install_ros.sh ros2

2) The install_ros.sh script will automatically run the ros2 -h command after installing

ros2. If you can see the following print, it means that the ros2 installation is complete

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.

optional arguments:

-h, --help show this help message and exit
Commands:

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
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daemon Various daemon related sub-commands
doctor Check ROS setup and other potential issues
interface  Show information about ROS interfaces
launch Run a launch file

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

node Various node related sub-commands
param Various param related sub-commands
pkg Various package related sub-commands
run Run a package specific executable

security ~ Various security related sub-commands

service Various service related sub-commands
topic Various topic related sub-commands
witf Use "wtf" as alias to “doctor’

Call ‘ros2 <command> -h" for more detailed usage.

3) Then you can use the test_ros.sh script to test whether ROS 2 is installed successfully.

If you can see the following print, it means that ROS 2 can run normally

orangepi@orangepi3b:~$ test_ros.sh

INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'
INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]
INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'
INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]
INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

[
[
[
[
[
[

4) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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Ada

© Time:

ROS Elapsed: 89.78 Wall Time: [1671177540.78 | wall Elapsed: 89.78 Experimental

Reset  LaR-Click: Rotate. Middle-Click: Move X/Y. Right-Click/Mousa Whael: Zoom. Shift: More options. 30 fps

5) Reference documents

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html

3. 28. How to install kernel header files

1) The Linux image released by OPi comes with the deb package of the kernel header
file by default, and the storage location is /opt/

orangepi@orangepi:~$ Is /opt/linux-headers*

opt/linux-headers-legacy-rockchip-rk356x x.x.x arm64.deb

2) Use the following command to install the deb package of the kernel header file

The name of the kernel header file deb package needs to be replaced with the

actual name, please do not copy it.

orangepi@orangepi:~$ sudo dpkg -i /opt/linux-headers-legacy-rockchip-rk356x_1.x.x_armé64.deb

3) After installation, you can see the folder where the kernel header files are located

under /usr/sre

orangepi@orangepi:~$ Is /usr/src
linux-headers-5.10.160-rockchip-rk356x
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4) Then you can write a hello kernel module to test the kernel header file

a. First write the code of the hello kernel module, as follows:

orangepi@orangepi:~$ vim hello.c
#include <linux/init.h>

#include <linux/module.h>

static int hello_init(void)

{
printk("Hello Orange Pi -- init\n");
return 0;

}

static void hello_exit(void)

{
printk("Hello Orange Pi -- exit\n");
return;

}

module init(hello_init);

module exit(hello_exit);

MODULE LICENSE("GPL");

b. Then write the Makefile for compiling the hello kernel module, as follows:

orangepi@orangepi:~$ vim Makefile
ifneq (S(KERNELRELEASE),)
obj-m:=hello.o
else
KDIR :=/lib/modules/$(shell uname -r)/build
PWD  :=$(shell pwd)
all:
make -C $(KDIR) M=$(PWD) modules

clean:

rm -f * ko *.0 *.mod.o *.mod *.symvers *.cmd *.mod.c *.order
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endif

c. Then use the make command to compile the hello kernel module. The output of

the compilation process is as follows:

If there is a problem with compiling the code you copied here, please go to the
official tool to download the source code and upload it to the Linux system of the

development board for testing.

orangepi@orangepi:~$ make
make -C /lib/modules/5.10.160-rockchip-35xx/build M=/home/orangepi modules
make[ 1]: Entering directory '/ust/src/linux-headers-5.10.160-rockchip-rk35xx'
CC [M] /home/orangepi/hello.o
MODPOST /home/orangepi/Module.symvers
CC [M] /home/orangepi/hello.mod.o
LD [M] /home/orangepi/hello.ko
make[1]: Leaving directory '/ust/src/linux-headers-5.10.160-rockchip-rk35xx'

d. After compiling, the hello.ko kernel module will be generated

orangepi@orangepi:~$ Is *.ko
hello.ko

e. Use the insmod command to insert the hello.ko kernel module into the kernel

orangepi@orangepi:~$ sudo insmod hello.ko

f.  Then use the demsg command to view the output of the hello.ko kernel module.
If you can see the output below, it means that the hello.ko kernel module is

loaded correctly.

orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

g. Use the rmmod command to uninstall the hello.ko kernel module

orangepi@orangepi:~$ sudo rmmod hello
orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

[ 3173.800892] Hello Orange Pi -- exit
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3. 29. Use of the Raspberry PI's 5-inch screen

3.29.1. Assembly method of Raspberry Pl 5-inch screen

Note that linux6.6 is not supported yet.

1) First prepare the required accessories

b. 15pin MIPI cable

2) Then connect the 15pin MIPI cable to the Raspberry PI 5-inch screen in the way

shown below (note the orientation of the insulation surface)
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3) Finally connect to the LCD interface of the Orange Pi 3B development board

3.29.2. Open the Raspberry Pl 5-inch screen configuration method
1) The Linux image does not open the 5-inch screen of the Raspberry PI by default. If

you need to use the 5-inch screen of the Raspberry PIL, you need to open it manually.

2) The steps to open the mipi lcd configuration are as follows:

a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

c. Then select Hardware
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d. Then use the arrow keys of the keyboard to navigate to raspi-7inch-touchscreen,

and then use the space to select

Toggle hardware configuration

Use <space> to toggle functions and
save them. Exit when you are done.

edp
i2c2-ml
i2c3-mo
i2c4-mo
ov5647-cl
ov5647-c2
pwmll-ml

pwm7
-aspi-7inch-touchscreen

spi3-m@-csO-spidev
uart3-mo
uart7-m2
uart9-m2

< Back >

e. Then select <Save> to save

[ ] uart3-mo@
[ ] uart7-m2
[ 1 uart9-m2

< Have

f. Then select <Back>

298



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

spi3-m@-csO-spidev
uart3-m@
uart?-m2
uart9-m2

— e —
e e e

g. Then select <Reboot> to restart the system for the configuration to take effect

The above settings will eventually add the configuration of
overlays=raspi-7inch-touchscreen to /boot/orangepiEnv.txt. After setting, you can
check it first. If this configuration does not exist, then there is a problem with the
settings.

If you find it troublesome to use orangepi-config, you can also use the vim editor
to open /boot/orangepiEnv.txt, and then add the configuration of

overlays=raspi-7inch-touchscreen is also possible.

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep "raspi"
overlays=raspi-7inch-touchscreen #Sample configuration

3) After startup, you can see the Icd screen display as follows:
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3.29.3. The method of server version image rotation display direction
1) Add extraargs=fbcon=rotate:the direction to rotate in /boot/orangepiEnv.txt This
line configuration can set the direction displayed by the server version of the Linux
system, where the number after fbcon=rotate: can be set as:

a. 0: normal screen (default is landscape)

b. 1: Turn clockwise 90 degrees

c. 2: Flip 180 degrees

d. 3: Turn clockwise 270 degrees

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt
overlays=lcd1

extraargs=cma=64M fbcon=rotate:3

Note that if there is the line extraargs=cma=64M in /boot/orangepiEnv.txt by
default, the configuration fbcon=rotate:3 can be added after extraargs=cma=64M

(separated by spaces).

2) Then restart the Linux system and you can see that the direction displayed on the

LCD screen has been rotated

3.29.4. Method of rotating display and touch direction of desktop
version image

1) First open Display Settings in Linux
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Fri 23 Dec. 16:22 j#) fiy @) orangepi
Run Program...
B Terminal Emulator
B File Manager

i Mail Reader
P web Browser

[l = settings Manager
Cessones. E3 Accessibility

<I Development & Additional Drivers

8 Graphics b | B Advanced Network Configuration
4 Help ke Appearance

& Intemet b D sluetooth adapters

B Multimedia » @ Bluetooth Manager

W office b | & color Profiles

i) System » W pefault Applications

® Logout M Decktol
nfiguration
¥ File Manager Settings
= Input Method
1 Keyboard
' Mouse and Touchpad

2) Then select the direction you want to rotate in Rotation
a. None: no rotation
Left: rotate left 90 degrees
Inverted: Flip up and down, which is equivalent to rotating 180 degrees
Right: rotate right 90 degrees

a e o

(5 Applications - I8l Display aFn 23 Dec. 16:23 5] iy gff)orangepi
! Display - 8 %
General  Advanced
3 DSk -
A p——————
Scale: 1x -
Refresh rate:
Reflection:

Help  Close
3) Then click Apply
{5 Applications - W8l Display ﬁ.Fri 23 Dec, 16:24 [£] £y i} orangepi
- .
@ Display - o x
‘ General Advanced
DsiL -
Resolution: 800x1280% 5:8w
Scale: 1x -
Refresh rate: | 54.1 Hz -
Rotation: Left -

Reflection: None -

| BHelp |

% Close

4) Then select Keep this configuration
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™ Applications = P Display @ Confirmation

N

5) At this point, the screen display has been rotated, and then close the Display program

6) The above steps will only select the display direction, and will not rotate the direction
of the touch. Use the set_led rotate.sh script to rotate the direction of the touch. After
the script is set, it will automatically restart, and then you can test whether the touch has
been used normally.

a. None: no rotation

orangepi@orangepi:~$ set_lcd_rotate.sh none
b. Left: rotate left 90 degrees
orangepi@orangepi:~$ set_lcd_rotate.sh left

c. Inverted: Flip up and down, which is equivalent to rotating 180 degrees

orangepi@orangepi:~$ set_lcd_rotate.sh inverted
d. Right: rotate right 90 degrees

orangepi@orangepi:~$ set_lcd_rotate.sh right

The set_lcd_rotate.sh script mainly does four things:

1. Rotate the direction displayed by the framebuffer
2. Rotate the direction of the touch

3. Turn off the boot logo

4. Restart the system

Rotating the touch direction is achieved by adding the line Option

"TransformationMatrix" "x X X X X X X X x" to

/usr/share/X11/xorg.conf.d/40-libinput.conf Where "x x x X x x x x x" is configured
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|| differently for different directions.

7) Touch rotation reference

https://wiki.ubuntu.com/X/InputCoordinateTransformation

3. 30. How to use the eDP screen

3. 30. 1.

Assembly method of eDP screen
Note that linux6.6 is not supported yet.

1) Currently only one eDP screen is compatible, including the following accessories:
a.

0.5 pitch 30pin single-head cable in the same direction

§ %, 'ﬁ‘.
S 'u‘%' b,
%y %o
5, % N .
¢ 30pin single head
%,
w4
- By >
o %, F
e ol
P .
% b *y
k. 2,
“ 5, %
“ o
<74 °:,,‘°’o
+ ", 5
1,7, % 4y
0"' B, 2
%, P v
&, .
%, r
2, 0
e
%
In the same direction (the contact o b
points of both ends are on the same surface) g
b. eDP display
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front

back

STEPERRESListiedtinztiitil

30pins EDP interface

2) Connect the 30pin eDP interface of the screen and the eDP interface of the

development board with a 30pin single-head cable in the same direction

3.30.2. How to open the eDP screen configuration

Note that the method described below is only applicable to the adapted eDP
screen. If the customer uses an unadapted screen, it cannot be turned on according

to the following method.
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1) By default, the Linux image does not have the configuration to open the eDP screen.

If you need to use the eDP screen, you need to open it manually.

2) The steps to open the eDP screen configuration are as follows:
a. First run orangepi-config, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

c. Then select Hardware

d. Then use the arrow keys on the keyboard to navigate to edp, and then use the

space to select
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Toggle hardware configuratian

Use =space- to toggle functiens and
save them. Exit when you are done.

ov5647-cl

ov5647-c2

pwmll-ml

pwmi
raspi-7inch-touchscreen-dsi@
raspi-7inch-touchscreen
spi3-md-csB-spidev

uart3-me

uart7-m2

uart9-m2

< Back =

e. Then select <Save> to save

[ ] uart3-mo@
[ ] uart7-m2
[ 1 uart9-m2

< Elave

f.  Then select <Back>

spi3-m@-csO-spidev
uart3-m@

uart?-m2
uart9-m2

— e —
e e e

g. Then select <Reboot> to restart the system to make the configuration take effect
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