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ԍ 

 ԍ 

 

һ ԍ

һ Ԋ

ԍ 

һ һ ԍ

һ һ ԍ 

һ support@cecport.comһ һ

ԍ 

 

Ԋ Ԋ Ԋ

һ Ԋ ԍ 

 

һ

һ ԍ Ԋ Ԋ

Ԋ ԍ 

 

WebһE-mail ҹ 

Webҹwww.cecport.com 

E-mailҹsupport@cecport.com 
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1Ӏ  

мΦмӀ  

 
 

Ԋ ԍ 

һ ARM V8 һ 2 FTC664

2 FTC310һ FTC664 1.8GHzһFTC310 1.5GHzԍ

64 DDR4 һ 2G 4G һ SD eMMC ԍ WiFi

һ һ ԍ һ

ԊUSBԊUARTԊCANԊHDMIԊAudio һ miniPCIE һ AI

4GԊ5G ԍ 

UbuntuԊDebian һ OpenKylinԊ

OpenHarmonyԊSylixOSԊRT-Thread ԍ 
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мΦнӀ  

  

CPU һARMV8һ2×FTC664@1.8GHz+2×FTC310@1.5GHz 

 64 DDR4һ 2G 4G  

 microSDEMMC һ  

 2× ӰRJ45ӱ 

USB 1×USB3.0 hostһ3×USB2.0 host 

PCIe 1×Mini-PCIeһ AIԊ5G\4G  

 BT4.2/BLE4.2 

WiFi 2.4G + 5G WIFI 

4G/5G miniPCIE 

AI  miniPCIE 

 1×HDMIһ 1920*1080 

 2K30p(H.264/265) | 1080p60 

 3.5mm  

UART 1× +2×MIOӰ IOһ UART ӱ 

I2C 2+2×MIOӰ IOһ I2C ӱ 

I2S 1  

SPI 2  

CAN 1 CANFD 

GPIO 29  

SIM 1 SIM 

SD  1 SD  

LED  

 12V3A  

 0~50ᵫ 

 119mm×93mm 

 72±2g 

 0~50ᵫ 
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мΦоӀ  

    

Bootloader U-boot 2022.01uboot Yes 

Linux Linux Kernel 4.19.246Linux Kernel Yes 

 

USB Host USB Host Yes 

I2C I2C  Yes 

SPI SPI  Yes 

Ethernet YT8521 Yes 

eMMC/SDIO eMMC/SDIO Yes 

PWM PWM  Yes 

ADC ADC  Yes 

GPIO GPIO  Yes 

RTC DS1339 Yes 

UART UART  Yes 

CAN CAN  Yes 

WiFi RTL8821CS Yes 

Bluetooth RTL8821CS Yes 

DP 
DP Ӱ HDMIһ

DP HDMI ӱ 
Yes 

I2S 
I2S  

codec ES8336 
Yes 

VPU ( ) Yes 

 

Ubuntu20.04 arm64

 
xfaceһ Qt/OpenCV  Yes 

Qt 5.12.8 Yes 

Python 3.8.10 Yes 

OpenCV 4.2.0 Yes 
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мΦпӀ  

ҹ 

 
ҹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ҹ һ һ

ԍ 
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мΦрӀ  

мΦрΦмӀ  

 12V3A һ 5.5mmһ 2.1mmһ һ

һ ԍ 

 
мΦрΦнӀ  

 һ һ

ԍ Ӱ ӱ ӰFAN+ԊFAN-ӱһ

һ ԍ 

DDRһ ԍ 

 

 

 

 

 

 

 

 

мΦрΦоӀ  

 2 һ 1 eth1һ 2 eth0ԍ 
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мΦрΦпӀ¦{. 

 4 USBһ 1 USB3.0Ӱ ӱ 3 USB2.0Ӱ ӱһ USB2.0

һUSB3.0 һ ԍ 

 

 

мΦрΦрӀI5aL 

 HDMI һ 1920*1080ԍHDMI DP LT8711UXD

ԍ 
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2Ӏ  

нΦмӀ  

 UbuntuԊDebian һ OpenKylinԊ

OpenHarmonyԊSylixOSԊRT-Thread һ

ԍ 

Ubuntu һ Ubuntu һ

ԍ 

 

нΦнӀ  

SD һ FLASHEMMC һ

ԍ 

SD һ ҹ 

 
 

нΦнΦмӀ  

 Ӱ1ӱ  

һ ҹ

https://pan.baidu.com/s/17UV4A3PDzaix9xPeK-gyRg   ҹ6hur 

 ҹ Ӱ һ

ӱһ ҹ 
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Ӱ2ӱ  

һ 4GB DDR ӰCXMTӱ һ2GB 

DDR ӰGigaDeviceӱ һ DDRһ

DDR ԍ 

 
Ӱ3ӱ  

һ ҹ 

 
нΦнΦнӀ  

 Ӱ1ӱ  

 16G SD Ԋ USB Ԋ USBTTL

Ӱ ӱҹ 

 

 

 

 

 

 

ӰaƛŎǊƻ{5ӱ              Ӱ¦{. ӱ             Ӱ¦{.¢¢[ ӱ 

 

 Ӱ2ӱ  

 USBTTL USB USB ԍӰ һ

CH340 USBTTL ԍ һ 115200 ԍӱ 

 12PIN һ 115200һ 8һ

Noneһ 1ҹ 
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 Ӱ3ӱ  

 USB һ ҹ 

a.USBTTL GND GNDӰ12 ӱ  

b.USBTTL RX TX Ӱ8 ӱ 

c.USBTTL TX RX Ӱ10 ӱ 

 
 

нΦнΦоӀ  

һ ԍ 

SD ҹ 

Ӱ1ӱ  

img ҹ 
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 Ӱ2ӱ  

 checksumһ checksumһ ҹ 

 
 Ӱ3ӱ  

 Win32DiskImagerӰ һ һ ӱԍ 

 Ӱ4ӱ  

 Win32DiskImagerһ ҹ 

 
 Ӱ5ӱ  

 һ млл҈һ Ԁ ԁԍ 

 
 Ӱ6ӱ  
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 Ԁ ԁ һ һ ԍ 

 
 Ӱ7ӱ SD  

 SD һ SD ԍ 

ҹ 2G 4G ԍ 

 

нΦнΦпӀ[ƛƴǳȄ  

 linux SD һ Ӱ xxx.img.xzһ

img һ dd ӱҹ 

 Ӱ1ӱ dd  

dd if=sd_boot_xface_2GB_0625_mini.img of=/dev/sdx 

if= Ӱ ӱһof= SD U һsdXX

һ sdaһsdbӰ lsblk ӱԍ 

 ҹ һ sd һ ԍ ҹ 

umount /dev/sda1 

umount /dev/sda2 
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нΦоӀ  

 һ Ӱ Ԋ ӱ һ

ҹ 

 
 

 uboot kernel rootfs 

001 flash EMMC EMMC 

001 flash microSD microSD 

100 microSD microSD microSD 

110 EMMC EMMC EMMC 
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нΦпӀ[ƛƴǳȄ  

 Linux һ Linux һ

һ Ӗ ӗԍ һ ӰWindows ӱ һ

Ӱ Ԋ Ԋ Ԋ ӱ һ ӰsocketӱԊ ԍ 

linux һ һ

һ Ԁ/ԁ (rootfs)ҹroot filesystemҹ 
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нΦпΦмӀ  

 һ һ ҹ 

һ Ԁcd /ԁ+ һ ԁlsԁ+

Ӱ ҹcd .. ӱҹ 

 
 

нΦпΦнӀ  

 һ HDMI ԍ 

- ҹ 
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нΦрӀ  

 Wi-Fi һ

SSHWinSCP ԍ 

нΦрΦмӀ{{I  

 Ӱ1ӱ ssh  

$ sudo apt-get install openssh-server 

 

 Ӱ2ӱ SSH  

ssh-server ҹ 

$ ps -e | grep ssh 

 sshd ssh-server ԍ һ ҹ 

$ sudo /etc/init.d/ssh start 

 ssh ҹ 

$ sudo /etc/init.d/ssh stop  #serverẢ ssh Ⱶ                                        

$ sudo /etc/init.d/ssh restart  #server ssh Ⱶ 

 

 Ӱ3ӱ  

 PC SSH һ puttyһ   IP Ԁxxx.xxx.xxx.xxxԁӰ IP

IP һ ifconfigIP һ PC ӱһ

Ԁuserԁһ һ Ԁ ԁ ԍ 
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 Ӱ4ӱ  

 ҹuser һ ҹuserһ һ Ԁ ԁ ԍ 

 
 Ӱ5ӱ  

 һ ҹ 

 
нΦрΦнӀ²ƛƴ{/t  

 WinSCP Windows SSH SFTP һ SCP ԍ

FTP ԍ 

 Ӱ1ӱ  

  IP Ԁxxx.xxx.xxx.xxxԁ Ӱ IP IP һ ifconfigIP

һ PC ӱһ Ԁuserԁһ Ԁuserԁԍ

һ Ԁ ԁ ԍ 
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 Ӱ2ӱ  

 һ һ ԍ 

 

нΦсӀ·w5t  

нΦсΦмӀ  

 xrdpҹ 

$ sudo apt-get install xrdp -y 

 һ һ XRDP ҹ 
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нΦсΦнӀ  

 xfce4ԍ 

 һ һ /home/<user>/.xsessionһ

user һ һ

ԍ 

 
 

нΦсΦоӀ  

 Ӱ1ӱ xrdp  

$ sudo systemctl status xrdp 

 
 Ӱ2ӱ IP  

 ifconfigһWiFi wlan0һ eth0 eth1ԍ 
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нΦсΦпӀ  

 Windows ҹ 

Ӱ1ӱ win+r һ mstsc ԍ 

 

 Ӱ2ӱ ӰIP Ԋ ӱһ IP IP

һ һ ԍ

ԍ 

 
 Ӱ3ӱ һ һ һ Ԁ ԁ ԍ 
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 Ӱ4ӱ / һ һ ԀOKԁҹ 

 
 Ӱ5ӱ һ һ һ ҹ 

 
нΦсΦрӀ  

 ҹ 

Ӱ1ӱ  

 ~/.xsession һ Ԁ ԁӇ 

Ӱ2ӱ  

һ һ

Ԁuserԁ һ Ԁuserԁ ԍ user

һ ԍ 

Ӱ3ӱ  

һ Ӱ 2.6ӱԍ 

Ӱ4ӱ  

һ һ /home/user/.xsessionԍ 

нΦсΦсӀ  

 һ һ

һ ԍ 
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нΦтӀ  

нΦтΦмӀ  

һ J2һ ҹ 

ҹ115200Ӈ ҹ8Ӈ ҹ Ӈ ҹ1 

 
 ҹuserӇ ҹuserԍRoot ҹrootӇ ҹrootԍ 

 

нΦтΦнӀ  

 һ HDMI ԍ 

 



 
 
 

 

CEK8903-PIQD2/4        нт / уу 

 

 

3ӀLinux  

оΦмӀƭƛƴǳȄ  

ҹ 

[root@localhost ~] # פ [ ] [ ] 

ҹ 

Linuxһ ԍ 

һ һ[] ԍ 

ls ҹls һ ԍ 

ҹlsԍ 

ҹlistԍ 

ҹ/bin/lsԍ 

ҹ ԍ 

ҹ ԍ 

 
оΦмΦмӀ [ƛƴǳȄ 

Ӱ1ӱpwd  

 pwd Ӱ ӱ ԍ

Ӱ ӱ һ  / ԍ  

/home/usernameԍ 

 

 Ӱ2ӱcd  

 Linux һ  cd ԍ һ

ԍ  /home/username / Documents һ  

Documents  Photosԍ һ ҹcd Photosԍ һ

һ  /home/username / Moviesԍ һ  

cdһ ҹcd /home/username / Moviesԍ

ҹcd ..Ӱ ӱ  cd  cd-Ӱ ӱ
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һLinux  shell ԍ һ

ԍ 

 

 Ӱ3ӱls  

ls ԍ һ ԍ

һ  lsһ ԍ һ  lS /  /  / 

ԍ  ls ҹls -R  

ls -a  ls -al һ һ һ

ԍ 

 

Ӱ4ӱcat  

catӰ ӱ  Linux ԍ Ӱsdoutӱ

ԍ һ  catһ ԍ ҹcat file.txtԍ

 cat ҹcat> filename  cat filename1 filename2> 

filename3 Ӱ1  2ӱһ Ӱ3ӱ

һcat filename | tr a-z A-Z >output.txt 

 

 Ӱ5ӱcp  

 cp ԍ һ  cp scenery.jpg/home 

/username/ Pictures  Pictures  Scene.jpg Ӱ

ӱԍ 

 

Ӱ6ӱmv  

mv һ ԍmv  cp 

ԍ  mvһ ԍ ҹmv file.txt/home /username/ 

Documentsԍ 

 

Ӱ7ӱmkdir  

 mkdir  -  mkdir Musicһ  Music 

ԍ  mkdir ҹ һ  Linux 

 mkdir Music / Newfile  pӰ ӱ ԍ һ
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mkdir -p Music / 2022 / Newfile  Ԁ2022ԁ ԍ 

 

 Ӱ8ӱrmdir  

һ  rmdir ԍ һrmdir ԍ 

 

Ӱ9ӱrm  

 rm ԍ Ӱ  rmdir 

ӱһ  rm -rԍ ҹ һ ԍ

һ ԍ 

 

Ӱ10ӱtouch  

 Linux ԍ һ  touch 

/home/username/Documents/Web.html  Documents  Web  

HTML ԍ 

 

Ӱ11ӱlocate  

һ  Windows ԍ һ  - i 

һ һ ԍ

һ Ӱ*ӱԍ һlocate -i school * note 

 Ԁschoolԁ  Ԁ noteԁ һ ԍ 

 

Ӱ12ӱfind  

һ  ԍ һ  find 

ԍ һfind /home/-name notes.txt 

 notes.txt ԍ  ҹ һ  

find . -name notes.txt һ  /-type d -name notes. txt13. grep 

 Linux  grepԍ

ԍ һgrep blue notepad.txt  blueԍ

ԍ 

 

 Ӱ13ӱsudo  



 
 
 

 

CEK8903-PIQD2/4        ол / уу 

 

 ԀSuperUser Doԁ һ ԍ

һ һ һ ԍ 

 

Ӱ14ӱdf  

 df һ  KB ԍ

һ  df -mԍ 

 

 Ӱ15ӱdu  

һ  duӰ ӱ ԍ һ

һ ԍ һ

һ  - h ԍ 

 

Ӱ16ӱhead  

ԍ һ һ

ԍ һ һ  head -n 5 filename.extԍ 

 

Ӱ17ӱtail  

 head һ  tail һ

ԍ һtail -n filename.extԍ 

 

Ӱ18ӱdiff  

diff һdiff ԍ һ

ԍ һ ԍ

 diff file1.ext file2.ext 

 

Ӱ19ӱtar  

 tar ԍ  zip  Linux 

һ ԍ һ һ

һ һ ԍ һ

ԍ 

Ӱ20ӱchmod  
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chmod  Linux һ һ ԍ

һ ԍ 

 

Ӱ21ӱchown  

 Linux һ ԍ  CHOWN 

ԍ һchown linuxuser2 file.ext  linuxuser2  file.ext 

ԍ 

 

Ӱ22ӱjobs  

jobs ԍ  Shell ԍ 

 

Ӱ23ӱkill  

һ  kill ԍ

һ ԍ  64 һ ҹ

SIGTERMӰ15ӱ Ӻ һ ԍ  kill 

һ ԍSIGKILLӰ9ӱ - ԍ

ԍ һ ӰPIDӱԍ  

PIDһ  ps uxԍ  PID һ ҹ

kill [signal option] PID. 

 

Ӱ24ӱping  

 ping ԍ һ  ping google.comһ

 Google ԍ 

 

Ӱ25ӱwget  

Linux  -  wget  Internet ԍ

һ  wgetһ ԍ 

 

Ӱ26ӱuname  

 UNAME һ  Unix һ  Linux һ

һ һ һ ԍ 
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Ӱ27ӱtop  

 Windows һtop 

 CPU ԍ һ

ԍ 

 

Ӱ28ӱhistory  

 Linux һ ԍ һ

һ ԍ 

 

Ӱ29ӱman  

 Linux Ӄ һ  man  Linux 

ԍ һ  man tail  tail ԍ 

 

Ӱ30ӱecho  

ԍ һ  ԀHelloһ  Johnԁ 

 name.txt һ  echo Hello, my name is John >> name.txt 

 

Ӱ31ӱzipһunzip  

 zip  zip һ  unzip  zip 

ԍ 

 

Ӱ32ӱhostname  

 / һ  hostnameԍ  - I 

 IP ԍ 

 

Ӱ33ӱuseraddһuserdel  

 Linux һ ԍ

useradd һ  passwd ԍ  John 

һ  user Johnһ  passwd 123456789ԍ

ԍ һ  userdel UserNameԍ 
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оΦнӀ±L  

оΦнΦмӀ±L  

 vi һ Ӱcommand modeӱԊ ӰInsert 

modeӱ Ӱlast line modeӱһ ҹ 

Ӱ1ӱ Ӱcommand modeӱ 

һ Ԋ һ Insert modelast 

line modeԍ 

Ӱ2ӱ ӰInsert modeӱ 

Insert modeһ һ ӖESCӗ ԍ 

Ӱ3ӱ Ӱlast line modeӱ ӰInsert modeӱ 

viһ һ Ԋ ԍ 

vi һ Ӱlast line modeӱ

command modeӱԍ 

 

оΦнΦнӀ±L  

Ӱ1ӱ viӰ ӱ 

vi һ $ vi myfileһ vi Ӈ 

һ vi һ Ӗ Ӱcommand modeӱӗһ

Ӗ ӰInsert modeӱӗ ԍ viһ һ Ӗ

ӰInsert modeӱӗԍ 

Ӱ2ӱ ӰInsert modeӱ Ӱ ӱ 

Ӗ Ӱcommand modeӱӗ Ӗiӗ Ӗ ӰInsert 

modeӱӗһ ԍ 

Ӱ3ӱInsert Ӱ ӱ 

Ӗ ӰInsert modeӱӗһ һ Ҿ

һ һ ӖESCӗ Ӗ Ӱcommand 

modeӱӗ ԍ 

Ӱ4ӱ vi Ӱ ӱ 

Ӗ Ӱcommand modeӱӗ һ Ӗҹӗ ӖLast line modeӗһ

ҹ 
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        : w filename Ӱ  Ӗw filenameӗ filenameӱ 

        : wq (Ӗwqӗһ vi) : q! (q!һ vi) 

 

оΦнΦоӀ±L  

Ӱ1ӱ  

Ӗctrlӗ+Ӗbӗҹ Ԁ ԁ ԍ 

Ӗctrlӗ+Ӗfӗҹ Ԁ ԁ ԍ 

Ӗctrlӗ+Ӗuӗҹ Ԁ ԁ ԍ 

Ӗctrlӗ+Ӗdӗҹ Ԁ ԁ ԍ 

Ӗ0ӗҹ ԍ 

ӖGӗҹ ԍ 

Ӗ$ӗҹ Ԁ ԁԍ 

Ӗ ӗ̂ҹ Ԁ ԁ 

Ӗwӗҹ  

Ӗeӗҹ  

Ӗbӗҹ  

Ӗ#lӗҹ # һ ҹ5l,56lԍ 

 

Ӱ2ӱ  

Ӗxӗҹ һ Ԁ ԁ ԍ 

Ӗ#xӗҹ һӖ6xӗ Ԁ ԁ6 ԍ 

ӖXӗҹ Xһ һ Ԁ ԁ ԍ 

Ӗ#Xӗҹ һӖ20Xӗ Ԁ ԁ20 ԍ 

Ӗddӗҹ ԍ 

Ӗ#ddӗҹ #  

 

Ӱ3ӱ  

Ӗywӗҹ ԍ 

Ӗ#ywӗҹ #  

Ӗyyӗҹ ԍ 

Ӗ#yyӗҹ һӖ6yyӗ Ԁ ԁ6 ԍ 
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Ӗpӗҹ ԍ ҹ Ԁyԁ

Ԁpԁ ԍ 

 

Ӱ4ӱ  

Ӗrӗҹ ԍ 

ӖRӗҹ һ ӖESCӗ ԍ 

 

Ӱ5ӱ  

Ӗuӗҹ һ Ӗuӗһ ԍ Ԁuԁ

ԍ 

 

Ӱ6ӱ  

Ӗcwӗҹ  

Ӗc#wӗҹ һӖc3wӗ 3  

 

Ӱ7ӱ  

Ӗctrlӗ+Ӗgӗ ԍ 

Ӗ#Gӗҹ һӖ15Gӗһ 15 ԍ 

 

оΦоӀD//  

 һ һ

ԍLinux GCC һ ԍ GCC

һ һ ԍ 

 

оΦоΦмӀ  

 GCC gcc --versionһ gcc 9.4.0ҹ 

gcc (Ubuntu 9.4.0-1ubuntu1~20.04.1) 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. 

 GCCһ GCC GCC ԍ 
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оΦоΦнӀ D//  

 gcc ҹ 

$ sudo apt-get install build-essential 

 

оΦоΦоӀ ƎŎŎ  

 gcc ҹ 

$ gcc -v 

 
 

оΦпӀ / 

оΦпΦмӀ/  

 C Ԋ һ ԍC

Ԋ ԍC

ԍ C һ

һ C

ԍ 

 

оΦпΦнӀ/  

 Ӱ1ӱ gcc geanyҹ 

$ sudo apt-get install build-essential                                                   

$ sudo apt-get install geany 

 

 Ӱ2ӱ ҹ 

$ touch test.c                                                                         

$ geany test.c 
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Ӱ3ӱ  

$ gcc test.c -o test                                                                     

$ ./test 

 
 

оΦрӀ /ҌҌ 

оΦрΦмӀ/ҌҌ  

 C++ һ C ԍC++ C

һ һ

ԍ 

 

оΦрΦнӀ/ҌҌ  

 Ӱ1ӱ gcc ҹ 

$ sudo apt-get install build-essential 

 

 Ӱ2ӱ gcc ҹ 

$ g++ -v 

 

 



 
 
 

 

CEK8903-PIQD2/4        оу / уу 

 

 Ӱ3ӱ ҹ 

$ touch test.cpp                                                                      

$ geany test.cpp 

 

 

 Ӱ4ӱ ҹ 

$ g++ test.cpp -o test                                                                    

$ ./test 

 
 

оΦсӀ tȅǘƘƻƴ 

оΦсΦмӀtȅǘƘƻƴ 

 Python һPython һ C

C++Ӱ C ӱ ԍ Python

ԍPython һ

ԍ 

 

оΦсΦнӀtȅǘƘƻƴ 

 Ӱ1ӱ python ҹ 

 python3һ pipҹ 

$ sudo apt-get install python3-pip 
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 Ӱ2ӱ pythonpip ҹ 

$ python3 -V                                                                         

$ pip -V 

 
 

 Ӱ3ӱ ҹ 

$ touch test.py                                                                        

$ geany test.py 

 
 

 Ӱ4ӱ ҹ 

$ python3 test.py 

ҹ 

$ chmod +x test.py                                                                   

$ ./test.py 
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4Ӏ  

40PIN һ GPIOһI2CһUARTһSPIһPWM ԍ 

3 5һ 8 10һ 27 28һ 11 16һ MIO ԍ

MIO һ һ

I2C UART ԍ ԍ( һ

һ ԍ ) 

 

 

 һ 12PIN GPIOCAN һDEBUG_UART1 һ

ԍ 2 4 MIO ԍ 
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 һ 40 pin һ һ һ root

Ӱ һ userһ sudo )ԍ 

40pinһ һ ԍ

I2C/SPI/CANһ ԍ 

 

пΦмӀDtLh  

 Ӱ1ӱ  

root@Phytium-Pi:~# ls /sys/class/gpio/ 

export       gpiochip432  gpiochip464  gpiochip496 

gpiochip416  gpiochip448  gpiochip480  unexport 

 /sys/class/gpio/ ҹ 

 ̧ /sys/class/gpio/export GPIO  

 ̧ /sys/class/gpio/unexport  

 ̧ /sys/class/gpio/gpioX/directionһ in  ( )  out  (

)   

 ̧ /sys/class/gpio/gpioX/valueGPIO  

 ̧ /sys/class/gpio/gpiochipXGPIO һ

һ һ Ӈ X  

 

Ӱ2ӱ GPIO3_1 GPIO1_12 һ GPIO

ҹ 

ѩ GPIO  

root@Phytium-Pi:~# cat /sys/kernel/debug/gpio 

gpiochip5 : GPIOs 416-431, parent : platform/28039000 .gpio, 28039000 .gpio : 

gpiochip4 : GPIOs 432-447, parent : platform/28038000 .gpio, 28038000 .gpio : 

gpiochip3 : GPIOs 448-463, parent : platform/28037000 .gpio, 28037000 .gpio : 

gpiochip2 : GPIOs 464-479, parent : platform/28036000 .gpio, 28036000 .gpio : 

gpio-471 (                     |sel                 ) out lo 

gpio-475 (                     |det                 ) in  hi IRQ 

gpiochip1 : GPIOs 480-495, parent : platform/28035000 .gpio, 28035000 .gpio : 

gpio-485 (                     |sysled              ) out lo 

gpiochip0 : GPIOs 496-511, parent : platform/28034000 .gpio, 28034000 .gpio : 

 

 GPIO1_xgpiochip1һ ԍ 
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GPIO1_12gpiochip1һgpiochip1 480495һGPIO1_1212һ

480+12=492ԍ һGPIO3_1 448+1=449ԍ 

 

 Ѫ  

root@Phytium-Pi:~# cd /sys/class/gpio 

root@Phytium-Pi:/sys/class/gpio# ls 

export       gpiochip432  gpiochip464  gpiochip496 

gpiochip416  gpiochip448  gpiochip480  unexport 

root@Phytium-Pi:/sys/class/gpio# echo 492 > export 

root@Phytium-Pi:/sys/class/gpio# echo 449 > export 

root@Phytium-Pi:/sys/class/gpio# ls 

export   gpio492      gpiochip432  gpiochip464  gpiochip496 

gpio449  gpiochip416  gpiochip448  gpiochip480  unexport 

root@Phytium-Pi:/sys/class/gpio# 

һ gpio492gpio449 һ GPIO1_12GPIO3_1ԍ 

 

 ѫ /  һ /  

 gpio492ӰGPIO1_12ӱһ һ ҹ 

root@Phytium-Pi:/sys/class/gpio# cd gpio492 

root@Phytium-Pi:/sys/class/gpio/gpio492# ls 

active_low  device  direction  edge  power  subsystem  uevent  value 

root@Phytium-Pi:/sys/class/gpio/gpio492# echo out > direction 

root@Phytium-Pi:/sys/class/gpio/gpio492# echo 1 > value 

 GPIO1_12 ԍ 

ҹ 

root@Phytium-Pi:/sys/class/gpio/gpio492# echo 0 >value 

GPIO1_12 ԍ 

 gpio449ӰGPIO3_1ӱһ ҹ 

root@Phytium-Pi:/sys/class/gpio/gpio492# cd ../gpio449 

root@Phytium-Pi:/sys/class/gpio/gpio449# echo in > direction 

root@Phytium-Pi:/sys/class/gpio/gpio449# 

 һ GPIO1_12GPIO3_1 

root@Phytium-Pi:/sys/class/gpio/gpio449# cd ../ 

root@Phytium-Pi:/sys/class/gpio# echo 1 > gpio492/value 

root@Phytium-Pi:/sys/class/gpio# cat gpio449/value 

1 

root@Phytium-Pi:/sys/class/gpio# echo 0 > gpio492/value 

root@Phytium-Pi:/sys/class/gpio# cat gpio449/value 
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0 

 һ GPIO1_12 һGPIO3_1 ԍ 

 

пΦнӀt²a  

 PIN32 BUZZERһ PWM2һ һ

PWMԍ 

 Ӱ1ӱ  

root@Phytium-Pi:~# cd /sys/class/pwm/pwmchip2/ 

root@Phytium-Pi:/sys/class/pwm/pwmchip2# echo 0 > export 

root@Phytium-Pi:/sys/class/pwm/pwmchip2# cd pwm2/ 

 

 Ӱ2ӱ  

 һ nsһ 20KHz 50000nsҹ 

root@Phytium-Pi:/sys/class/pwm/pwmchip2/pwm2# echo 1000000 > period     

 ON һ nsһ ҹ 

root@Phytium-Pi:/sys/class/pwm/pwmchip2/pwm2# echo 500000 > duty_cycle    

 ҹ һ һ normalһ

( inversedԊ  normal)ҹ 

root@Phytium-Pi:/sys/class/pwm/pwmchip2/pwm2# echo normal > polarity  

 ҹ 

root@Phytium-Pi:/sys/class/pwm/pwmchip2/pwm2# echo 1 > enable  

 

пΦоӀ¦!w¢  

Ӱ1ӱ  

40PINUART2 /dev/ttyAMA2һ stty ԍ 

ttyAMA2 һ һ 9600һ һ

-a 

root@Phytium-Pi:~#  stty -F /dev/ttyAMA2 

speed 9600 baud; line = 0; 

-brkint -imaxbel 

 115200һ8 һ1 һ һ ԍ һ

ҹ 
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root@Phytium-Pi:~# stty -F /dev/ttyAMA2 speed 115200 cs8 -cstopb -parenb  -echo 

9600 

root@Phytium-Pi:~# stty -F /dev/ttyAMA2 

speed 115200 baud; line = 0; 

-brkint -imaxbel 

-echo 

 stty ҹ 

 

parenbҹ һ  -parenb Ӈ 

-parodd   

parodd   

 

cs5Ԋcs6Ԋcs7 cs8 5Ԋ6Ԋ7 8 Ӈ 

 

speed :  

 

cstopb  -cstopb Ӈ 

 

 Ӱ2ӱ  

TXԊRX ԍ һ TX RX һ

ԍ 

cat ttyAMA2һ  & һ ҹ 

root@Phytium-Pi:~# cat /dev/ttyAMA2 & 

[1] 3512 

 echo ttyAMA2 һ һ ҹ 

root@Phytium-Pi:~# echo "uarttest"  >  /dev/ttyAMA2 

root@Phytium-Pi:~# uarttest 

TX RX һ һ ҹ 

root@Phytium-Pi:~# echo "uarttest"  >  /dev/ttyAMA2 

root@Phytium-Pi:~# 

 ԍ 

 

пΦпӀLн/  

 һ linux I2C ԍ 

 ҹ 
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sudo apt-get install i2c-tools 

 I2C һ ҹ 

i2cdetect  - l   

i2cdetect  -y -r 2  2  

i2cdump - f -y 2 0x1a 2 0x1a  

 

8  

i2cget - f -y 2 0x1a 0x00 2 0x1a 0x00              

i2cset - f -y 2 0x1a 0x00 0x2  2 0x1a 0x00 0x2 

 

16  

i2ctransfer -y - f [i2c id] w2@[i2c addr ] [reg_addr _h] [reg_addr _l] r1    

i2ctransfer -y - f [i2c id] w3@[i2c addr ] [reg_addr _h] [reg_addr _l] [val] 

i2ctransfer - f -y 4 w2@0x60 0x30 0x14 r1 4 0x60 0x3014  

i2ctransfer - f -y 4 w3@0x60 0x30 0x14 0x00 4 0x60  0x3014

0x00 

 һ һ ko

һ dts ԍ 

I2C1 ds1339rtc һ ./drivers/rtc/rtc-ds1307.cԍ 

һ rtc һcompatible һi2c

0x68 ԍ 

mio1 : i2c@28016000 { 

compatible = "phytium,i2c"; 

reg = <0x0 0x28016000 0x0 0x1000>; 

interrupts = <GIC_SPI 93 IRQ_TYPE_LEVEL_HIGH>; 

clocks = <&sysclk_50mhz>; 

#address-cells = <1>; 

#size-cells = <0>; 

status = "okay"; 

 

rtc@68 { 
compatible = "dallas,ds1339"; 

reg = <0x68>; 

} ; 

} ; 

 һ I2C8 ҹ 
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mio8 : i2c@28024000 { 

compatible = "phytium,i2c"; 

reg = <0x0 0x28024000 0x0 0x1000>; 

interrupts = <GIC_SPI 100 IRQ_TYPE_LEVEL_HIGH>; 

clocks = <&sysclk_50mhz>; 

#address-cells = <1>; 

#size-cells = <0>; 

status = "okay"; 

 

rtc@68 { 

compatible = "dallas,ds1339"; 

reg = <0x68>; 

} ; 
} ; 

 

пΦрӀ{tL  

 SPII2C һ һ spi0

һ ҹ 

& spi0 {  

global-cs = <1>; 

status = "okay"; 

 

flash : w25q128@0 { 

compatible = "winbond,w25q128", "jedec,spi-nor";  

spi-tx-bus-width = <1>; 

spi-rx-bus-width = <1>; 

spi-max-frequency = <12000000>; 

reg = <0x00>; 

status = "disabled"; 

} ; 

 

spidev0 : spidev@0 { 

compatible = "spidev"; 

reg = <0>; 

spi-max-frequency = <50000000>; 

status = "disabled"; 

} ; 

} ; 

 

 SPI һ SPIһ ҹ 

 spidev0statusһ һ ҹ 
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& spi0 {  

global-cs = <1>; 

status = "okay"; 

 

flash : w25q128@0 { 

compatible = "winbond,w25q128", "jedec,spi-nor";  

spi-tx-bus-width = <1>; 

spi-rx-bus-width = <1>; 

spi-max-frequency = <12000000>; 

reg = <0x00>; 

status = "disabled"; 

} ; 

 

spidev0 : spidev@0 { 

compatible = "spidev"; 

reg = <0>; 

spi-max-frequency = <50000000>; 

status = "okay"; 

} ; 

} ; 

 SPI spidev_testһ ҹ 

zero@pc:~/work/phytium-linux-kernel-master-Uboot-V1 .0 .0/tools/spi$ 

ls 

Build    Makefile    spidev_fdx .c     spidev_fdx .o  spidev_test .c 

spidev_test .o 
include  spidev_fdx  spidev_fdx-in .o  spidev_test   spidev_test-in .o 

zero@pc:~/work/phytium-linux-kernel-master-Uboot-V1 .0 .0/tools/spi$ 

file spidev_test 
spidev_test : ELF 64-bit LSB shared object, ARM aarch64, version 1 

(SYSV), dynamically linked, interpreter /lib/ld-linux-aarch64 .so .1, for 

GNU/Linux 3 .7 .0, BuildID[sha1]=e73ad2acb6cc927b1a6d26eaf39401dc445d3d1a, 

with debug_info, not stripped 

 SPITX RXһ ҹ 

root@Phytium-Pi:~# spidev_test -D /dev/spidev0 .0 -v 

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 F0 0D  |  ........................................... @ . . . .Ʋ . . . . . . . . . . . . . . . . . .Ʋ . 

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 FF F0 0D  | . . . . . .@ . . . .Ʋ . . . . . . . . . . . . . . . . . .Ʋ . 

root@Phytium-Pi:~# 

һ TX RXһRX TX һ SPI Ӈ

SPI ԍ 
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 SPITX RX һ һRX TX ҹ 

root@Phytium-Pi:~# spidev_test -D /dev/spidev0 .0 -v 

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 F0 0D  |  ........................................... @ . . . .Ʋ . . . . . . . . . . . . . . . . . .Ʋ . 

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  | . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

 

пΦсӀ/!b  

 CAN CAN һ CAN һ CAN 

PHY ԍ ҹ 

 can0 ҹ 

root@Phytium-Pi:~# ifconfig -a 

can0 : flags=128<NOARP>  mtu 72 

unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 

txqueuelen 10  ( 

UNSPEC) 

RX packets 0  bytes 0 (0 .0 B) 

RX errors 0  dropped 0  overruns 0  frame 0 

TX packets 0  bytes 0 (0 .0 B) 

TX errors 0  dropped 0 overruns 0  carrier 0  collisions 0 

device interrupt 81 

 CAN ҹ 

root@Phytium-Pi:~# sudo apt-get install can-utils 

 ҹ 

root@Phytium-Pi:~# echo  4096 > /sys/class/net/can0/tx_queue_len 

 CAN ҹ 

root@Phytium-Pi:~# ip link set can0 up type can bitrate 500000 sample- 

point 0 .75 dbitrate 4000000 dsample-point 0 .8 fd on 

 CAN һ һ ҹ 

root@Phytium-Pi:~# cangen can0 -v -b -g 20 &   

can0  71F##1 .07 .6F .BB .30 .2D .C7 .39 .1D 

can0  5DE##1 

can0  3FB##1 .CC .8F .D3 .0D .A1 .A4 .79 .5F .CC .8F .D3 .0D .A1 .A4 .79 .5F 

can0  088##1 .36 .84 .61 .56 .5B .9F .12 .06 

 CAN ҹ 

root@Phytium-Pi:~# candump can0 & 
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пΦтӀ¦{.  

 Ӱ1ӱ  lsusb USB һ һ USB

һ һ U һ USB ҹ 

user@Phytium-Pi:~$ lsusb 

Bus 003 Device 002: ID 09da:2268 A4Tech Co., Ltd. USB Keyboard 

Bus 003 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub 

Bus 002 Device 002: ID 14cd:1212 Super Top microSD card reader (SY-T18) 

Bus 002 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub 

Bus 007 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub 

Bus 006 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub 

Bus 005 Device 002: ID 0951:1666 Kingston Technology DataTraveler 100 

G3/G4/SE9 G2 

Bus 005 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub 

Bus 004 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub 

Bus 001 Device 002: ID 093a:2510 Pixart Imaging, Inc. Optical Mouse 

Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub 

 

 Ӱ2ӱlsusb һ ҹ 

user@Phytium-Pi:~$ lsusb -h 

Usage: lsusb [options]... 

List USB devices 

-v, --verbose 

Increase verbosity (show descriptors) 

-s [[bus]:][devnum] 

Show only devices with specified device and/or 

bus numbers (in decimal) 

-d vendor:[product] 

Show only devices with the specified vendor and 

product ID numbers (in hexadecimal) 

-D device 

Selects which device lsusb will examine 

-t, --tree 

Dump the physical USB device hierarchy as a tree 

-V, --version 

Show version of program 

-h, --help 

Show usage and help 

 USB ԍ 
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пΦуӀ  

 Ӱ1ӱ  

 ifconfig ҹ 

user@Phytium-Pi:~$ ifconfig 

eth0: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500 

ether 00:11:22:33:44:55 txqueuelen 1000 (ץ ) 

RX packets 0 bytes 0 (0.0 B) 

RX errors 0 dropped 0 overruns 0 frame 0 

TX packets 0 bytes 0 (0.0 B)Show usage and help 

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0 

device interrupt 86 base 0xc000 

 

eth1: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500 

ether 10:22:33:44:55:66 txqueuelen 1000 (ץ ) 

RX packets 6529 bytes 8668308 (8.6 MB) 

RX errors 0 dropped 0 overruns 0 frame 0 

TX packets 2529 bytes 185405 (185.4 KB) 

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0 

device interrupt 94 base 0xe000 

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536 

inet 127.0.0.1 netmask 255.0.0.0 

loop txqueuelen 1000 ( ) 

RX packets 1203 bytes 88731 (88.7 KB) 

RX errors 0 dropped 0 overruns 0 frame 0 

TX packets 1203 bytes 88731 (88.7 KB) 

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0 

wlan0: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500 

ether 10:bb:f3:1c:2d:04 txqueuelen 1000 (ץ ) 

RX packets 0 bytes 105954 (105.9 KB) 

RX errors 0 dropped 297 overruns 0 frame 0 

TX packets 0 bytes 7847 (7.8 KB) 

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0 

wlan1: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500 

ether 12:bb:f3:1c:2d:04 txqueuelen 1000 (ץ ) 

RX packets 0 bytes 0 (0.0 B) 

RX errors 0 dropped 0 overruns 0 frame 0 

TX packets 0 bytes 0 (0.0 B) 

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0 

 ethx Ӱ eth1һ eth0ӱһwlanxwifiԍ 



 
 
 

 

CEK8903-PIQD2/4        рм / уу 

 

 
 

 Ӱ2ӱ  

 һ IPԍ

PC һ PC IP 192.168.1.88ҹ 

 
 ifconfig IP  192.168.1.66ҹ 

user@Phytium-Pi:~$ sudo ifconfig eth0 192.168.1.66 

  

ҹ 

user@Phytium-Pi:~$ ifconfig eth0 

eth0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500 

inet 192.168.1.66 netmask 255.255.255.0 broadcast 192.168.1.255 

ether 00:11:22:33:44:55 txqueuelen 1000 (ץ ) 

RX packets 84 bytes 7827 (7.8 KB) 

RX errors 0 dropped 0 overruns 0 frame 0 

TX packets 58 bytes 11522 (11.5 KB) 

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0 

device interrupt 86 base 0xc000 
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 Ӱ3ӱ ping  

 ping PC һ ҹ 

user@Phytium-Pi:~$ ping 192.168.1.88 

PING 192.168.1.88 (192.168.1.88) 56(84) bytes of data. 

64 ̆  192.168.1.88: icmp_seq=1 ttl=128 =0.340  

64 ̆  192.168.1.88: icmp_seq=2 ttl=128 =0.889  

64 ̆  192.168.1.88: icmp_seq=3 ttl=128 =0.468  

64 ̆  192.168.1.88: icmp_seq=4 ttl=128 =0.573  

64 ̆  192.168.1.88: icmp_seq=5 ttl=128 =0.473  

64 ̆  192.168.1.88: icmp_seq=6 ttl=128 =0.442  

 һ PC ԍ 

 

пΦфӀ²ƛCƛ 

 WiFi һ PC һ WiFi ҹ 

 Ӱ1ӱ WiFi  

  nmcli  WiFiҹ 

sudo nmcli dev wifi 

 һ WiFiSSID ҹ 

user@Phytium-Pi:~$ sudo nmcli dev wifi 

IN-USE BSSID SSID MODE CHAN RATE SIGNAL 

BA 

RS SECURITY 

D6:0D:C5:70:EA:B8 zero_test Infra 

13 130 Mbit/s 87 ΦƭΪƮ WPA2 

94:3B:B0:36:86:90 CECport_Guest Infra 

149 270 Mbit/s 85 ΦƭΪƮ WPA2 

94:3B:B0:36:86:81 CECport_Office Infra 

36 540 Mbit/s 84 ΦƭΪƮ WPA2 802.1X 

94:3B:B0:36:86:80 CECport_Guest Infra 

36 540 Mbit/s 82 ΦƭΪƮ WPA2 

94:3B:B0:36:86:91 CECport_Office Infra 

149 270 Mbit/s 82 ΦƭΪƮ WPA2 802.1X 

94:3B:B0:36:86:A1 CECport_Office Infra 

6 130 Mbit/s 70 ΦƭΪ_ WPA2 802.1X 

94:3B:B0:36:86:A0 CECport_Guest Infra 

6 130 Mbit/s 70 ΦƭΪ_ WPA2 

C8:14:B4:B8:04:18 ChinaNet-chx6-5G Infra 
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36 270 Mbit/s 55 Φƭ__ WPA1 WPA2 

74:69:4A:50:F0:47 CU_WseY_5G Infra 

161 270 Mbit/s 55 Φƭ__ WPA1 WPA2 

14:51:7E:E4:E9:CF CEC_NVIDIA_1_5G Infra 

44 540 Mbit/s 52 Φƭ__ WPA1 WPA2 

74:69:4A:50:F0:48 CU_WseY Infra 

 

 Ӱ2ӱ  

  zero_test һ ҹ 

user@Phytium-Pi:~$ sudo nmcli dev wifi connect "SSID" password "PWD" ifname 

wlan0 

ⱳ  "wlan0cf4937b3-ce4b-4a14-8eb4-bb086373e59e" ԅ  ""Ȃ 

 ҹSSIDPWD WIFIWIFIԍ 

sudo nmcli dev wifi connect "SSID" password "PWD" ifname wlan0 

 

 Ӱ3ӱ  

 wlan0һ IPһ ping һ ҹ 

user@Phytium-Pi:~$ ifconfig wlan0 

wlan0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500 

inet 192.168.69.11 netmask 255.255.255.0 broadcast 192.168.69.255 

 

ᶏ ̆ PCѿ ̆ ᶏ ȂץҊ פ  

 

ᶏ  hciconfig ̆ ᵬ 

ᶏ  bluetoothctl ῀ פ ᵬ 

ᶏ  scan on ץ ⌠ ̆scan off Ả  

ether 10:bb:f3:1c:2d:04 txqueuelen 1000 (ץ ) 

RX packets 42 bytes 7749 (7.7 KB) 

RX errors 0 dropped 1 overruns 0 frame 0 

TX packets 41 bytes 5008 (5.0 KB) 

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0 

user@Phytium-Pi:~$ ping wwww.baidu.com 

PING ps_other.a.shifen.com (110.242.68.66) 56(84) bytes of data. 

64 ̆  110.242.68.66 (110.242.68.66): icmp_seq=1 ttl=51 =84.0  

64 ̆  110.242.68.66 (110.242.68.66): icmp_seq=2 ttl=51 =80.4  

64 ̆  110.242.68.66 (110.242.68.66): icmp_seq=3 ttl=51 =81.0  

64 ̆  110.242.68.66 (110.242.68.66): icmp_seq=4 ttl=51 =77.5  
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пΦмлӀ  

 һ PC һ ԍ

Ӱ ӱԍ 

 Ӱ1ӱ  

  hciconfig һ ҹ 

user@Phytium-Pi:~$ hciconfig 

hci0: Type: Primary Bus: UART 

BD Address: 10:BB:F3:1D:3E:6A ACL MTU: 1021:8 SCO MTU: 255:12 

UP RUNNING 

RX bytes:1586 acl:0 sco:0 events:58 errors:0 

TX bytes:6393 acl:0 sco:0 commands:59 errors:0 

 

 Ӱ2ӱ  

  bluetoothctl ҹ 

user@Phytium-Pi:~$ bluetoothctl 

Agent registered 

[bluetooth]# 

 

 Ӱ3ӱ  

  scan on һscan off ҹ 

[bluetooth]# scan on 

Discovery started 

[CHG] Controller 10:BB:F3:1D:3E:6A Discovering: yes 

[NEW] Device 64:43:BE:C2:3A:3F 64-43-BE-C2-3A-3F 

[NEW] Device 48:74:12:24:11:0A OnePlus 10 Pro 

[CHG] Device 48:74:12:24:11:0A LegacyPairing: yes 

[CHG] Device 34:7D:F6:C4:32:85 RSSI: -30 

[CHG] Device 34:7D:F6:C4:32:85 TxPower: 12 

[NEW] Device 8C:1D:96:B9:C9:53 cecport-DK-ZHAN620 

[CHG] Device 48:74:12:24:11:0A RSSI: -62 

[CHG] Device 48:74:12:24:11:0A LegacyPairing: no 

[CHG] Device 48:74:12:24:11:0A RSSI: -70 

[CHG] Device 48:74:12:24:11:0A LegacyPairing: yes 

[CHG] Device 8C:1D:96:B9:C9:53 LegacyPairing: yes 

[NEW] Device 46:76:4E:35:31:4F 46-76-4E-35-31-4F 

[CHG] Device 88:52:EB:31:0B:FA RSSI: -30 

[CHG] Device 88:52:EB:31:0B:FA LegacyPairing: yes 

[CHG] Device 48:74:12:24:11:0A LegacyPairing: no 
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[CHG] Device 88:52:EB:31:0B:FA RSSI: -38 

[CHG] Device 88:52:EB:31:0B:FA LegacyPairing: no 

[CHG] Device 88:52:EB:31:0B:FA RSSI: -30 

[CHG] Device 8C:1D:96:B9:C9:53 LegacyPairing: no 

[CHG] Device 48:74:12:24:11:0A RSSI: -62 

[CHG] Device 48:74:12:24:11:0A RSSI: -72 

[CHG] Device 8C:1D:96:B9:C9:53 LegacyPairing: yes 

[CHG] Device 48:74:12:24:11:0A LegacyPairing: yes 

[CHG] Device 48:74:12:24:11:0A RSSI: -62 

[bluetooth]# scan off 

 

 Ӱ4ӱ  

 connect MAC һ MAC

ҹ 

[bluetooth]# connect 88:52:EB:31:0B:FA 

Attempting to connect to 88:52:EB:31:0B:FA 

[CHG] Device 88:52:EB:31:0B:FA Connected: yes 

 

 Ӱ5ӱ  

 һ Ӱ ӱ һ һ һ

ҹ 
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5ӀQT  

рΦмӀvǘ /ǊŜŀǘƻǊ 

 Qt Qt Company C++ ԍ

GUI һ GUI һ ԍQt һ

һQt һ ԍ 

Qt Creator Ԋ C++ Ԋ Ԋ Qt 

DesignerԊQt AssistantԊQt LinguistԊ  GDB һ qmake ԍ 

 
 

 Qt һ Ԁ ԁ Qt 

Creatorԍ 

Qt CreatorQt ԍ 
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рΦнӀv¢  

рΦнΦмӀ vǘ 5ŜǎƛƎƴŜǊ 

Qt DesignerQt һ һ

Qt CreatorQt Designer C++ ԍQt Qt Designer

Qt Creatorһ ԍ 

HelloWorldһ mainwindow.uiһ ҹ 

 
 Qt CreatorQt Designerһ Qt Creator

һ һ Qt Designerһ
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һ Qt Designer һ Qt Designer

һ һ һ һ ԍ 

 Qt Designerһ ҹ

mainwindow.uiһ Ԁ ...ԁһ Qt Designerһ ҹ 

 
 Qt Designer ҹ 

 
 һ ԍ
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һ һ / Ԋ Ԋ

һ һ һ

Ԋ ԍ Qt Designer ҹ 

ѩ Ӈ 

Ѫ Ӈ 

ѫ Ӈ 

Ѭ Ӈ 

ѭ һ Qt Creator ԍ 

 

рΦнΦнӀ  

 Qt Designerһ ԀHello Worldԁ һ Qt 

Creator ԍ һ һ

һ ҹ 

 
 Labelһ Label ԀHello Worldԁһ һ

һ һ Ԁ ԁһ Label

һ һԀHello Worldԁ ԍ Ӱ

ӱһ Qt Creator һ һ ҹ 

 
 һ Qt Designer ԍ 
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рΦоӀv¢  

рΦоΦмӀvǘ²ƛŘƎŜǘ 

 Ӱ1ӱ ԀNewԁ ҹ 

 
 

 Ӱ2ӱ ԀQt Widgets Applicationԁ QtWidget һ

Ԁ ԁ ҹ 
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 Ӱ3ӱ ҹ 
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 Ӱ4ӱ Ԁmainwindow.uiԁ ui ҹ 

 
 

 Ӱ5ӱ Ԁ ԁ һ ҹ 
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 Ӱ6ӱ ui һ ҹ 

 
 

 Ӱ7ӱ һ Ԁ ...ԁҹ 
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 Ӱ8ӱ Ԁclicked()ԁ cpp ҹ 

 
 

 Ӱ9ӱ ҹ 
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 Ӱ10ӱ ҹ 

 
 

рΦоΦнӀvǘvǳƛŎƪ 

 Ӱ1ӱ ԀNewԁ ҹ 
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 Ӱ2ӱ ԀQt Quick Application - Emptyԁ QtQuick һ

Ԁ ԁ ҹ 
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 Ӱ3ӱ ҹ 
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Ӱ4ӱ ҹ 

 
 

 Ӱ5ӱ һ qml ҹ 
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 Ӱ6ӱ ҹ 

 
 

 Ӱ7ӱ ҹ 
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6Ӏ  

 һ һ

һ PC ԍ 

сΦмӀ  

  gcc-linaro-7.5.0-2019.12-x86_64_aarch64 

һ  /opt/toolchains/ҹ 

zero@pc:~$ ls /opt/toolchains/gcc-linaro-7.5.0-2019.12-x86_64_aarch64-linuxgnu/ 

aarch64-linux-gnu bin gcc-linaro-7.5.0-2019.12-linux-manifest.txt include 

lib libexec share 

 

сΦнӀǳōƻƻǘ 

 Ӱ1ӱuboot  

zero@pc:~/work/u-boot-v1.40-pi$ ls 

api configs include post u-boot.bin 

u-boot-nodtb.bin 

arch disk Kbuild README u-boot.cfg 

u-boot-sd-boot-0511.bin 

board doc Kconfig scripts u-boot.cfg.configs 

u-boot-sd-boot-0605.bin 

boot drivers lib set_env.sh u-boot.dtb 

u-boot.srec 

build_uboot.sh dts Licenses System.map u-boot-dtb.bin 

u-boot.sym 

cmd env MAINTAINERS test u-boot-flash-boot-0511.bin 

common examples Makefile tools u-boot.lds 

config.mk fs net u-boot u-boot.map 

 set_env.sh  ./build_uboot.sh һ

ԍ 

 set_env.shҹ 

zero@pc:~/work/u-boot-v1.40-pi$ cat ./set_env.sh 

export PATH="/opt/toolchains/gcc-linaro-7.5.0-2019.12-x86_64_aarch64- 

linux-gnu/bin/:$PATH" 

export CROSS_COMPILE=aarch64-linux-gnu- 

 PATH ԍ 
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 Ӱ2ӱ  

 һ ҹ 

zero@pc:~/work/u-boot-v1.40-pi$ source set_env.sh 

 ҹ 

zero@pc:~/work/u-boot-v1.40-pi$ ./build_uboot.sh 

 

 Ӱ3ӱ  

 uboot ҹ 

zero@pc:~/work/u-boot-v1.40-pi$ ls u-boot.bin 

u-boot.bin 

 

сΦоӀƪŜǊƴŜƭ 

 Ӱ1ӱ ҹ 

zero@pc:~/work/phytium-linux-kernel-master-Uboot-V1.0.0$ ls 

arch CREDITS include lib modules.builtin 

samples tools 

block crypto init LICENSES modules.order 

scripts usr 

build_kernel.sh Documentation ipc MAINTAINERS Module.symvers 

security virt 

built-in.a drivers Kbuild Makefile net 

set_env.sh vmlinux 

certs firmware Kconfig mm pack_module.sh sound 

vmlinux.o 

COPYING fs kernel modules README 

System.map 

 set_env.sh  ./build_kernel.sh һ

ԍ 

 set_env.shҹ 

zero@pc:~/work/phytium-linux-kernel-master-Uboot-V1.0.0$ cat 

set_env.sh 

export PATH=$PATH:"/opt/toolchains/gcc-linaro-7.5.0-2019.12- 

x86_64_aarch64-linux-gnu/bin" 

export CROSS_COMPILE=aarch64-linux-gnuexport ARCH=arm64 

 PATH ԍ 
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 Ӱ2ӱ  

 һ ҹ 

zero@pc:~/work/phytium-linux-kernel-master-Uboot-V1.0.0$ source 

set_env.sh 

  

zero@pc:~/work0/phytium-linux-kernel-master-Uboot-V1.0.0$ 

./build_kernel.sh 

 

 Ӱ3ӱ  

 ҹ 

zero@pc:~/work/phytium-linux-kernel-master-Uboot-V1.0.0$ ls  

./arch/arm64/boot/Image  

./arch/arm64/boot/Image  

 ҹ 

zero@pc:~/work/phytium-linux-kernel-master-Uboot-V1.0.0$ ls  

./arch/arm64/boot/dts/phytium/phytium-pi-board.dtb  

./arch/arm64/boot/dts/phytium/phytium-pi-board.dtb 

 moduleҹ 

zero@pc:~/work/phytium-linux-kernel-master-Uboot-V1.0.0$ ls  

./modules/lib/modules/  

4.19.246-phytium-embeded+ 

 

сΦпӀǊƻƻǘŦǎ 

сΦпΦмӀ  

 Ӱ1ӱ  

 debootstrapqemu-user-staticҹ 

$ sudo apt-get install apt-transport-https qemu qemu-user-static binfmt-support debootstrap 

 

 Ӱ2ӱ  

 һ ch-

mount.sh ҹ 

$ cat ch-mount.sh  

#!/bin/bash 

function mnt() { 

    echo "MOUNTING" 
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    sudo mount -t proc /proc ${2}proc 

    sudo mount -t sysfs /sys ${2}sys 

    sudo mount -o bind /dev ${2}dev 

    sudo mount -o bind /dev/pts ${2}dev/pts         

    sudo chroot ${2} 

}  

function umnt(){ 

    echo "UNMOUNTING" 

    sudo umount ${2}proc 

    sudo umount ${2}sys 

    sudo umount ${2}dev/pts 

    sudo umount ${2}dev 

}  

if [ "$1" == "-m" ] && [ -n "$2" ] ; 

then 

    mnt $1 $2 

elif [ "$1" == "-u" ] && [ -n "$2" ]; 

then 

    umnt $1 $2 

else 

    echo "" 

    echo "Either 1'st, 2'nd or bothparameters were missing" 

    echo "" 

    echo "1'st parameter can be one ofthese: -m(mount) OR -u(umount)" 

    echo "2'nd parameter is the full pathof rootfs directory(with trailing '/')" 

    echo "" 

    echo "For example: ch-mount -m/media/sdcard/" 

    echo "" 

    echo 1st parameter : ${1} 

    echo 2nd parameter : ${2} 

 

сΦпΦнӀ¦ōǳƴǘǳнлΦлп  

 Ӱ1ӱ  

 debootstraparm64 rootfsҹ 

$ sudo debootstrap --arch=arm64 focal rootfs http://mirrors.aliyun.com/ubuntu-ports/ 
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rootfsһ arm64

Ubuntu20.04rootfsҹ 

 
 

 Ӱ2ӱ  

 ѩ  

rootfs ҹ 

$ sudo debootstrap --arch=arm64 focal rootfs http://mirrors.aliyun.com/ubuntu-ports/ 

 ҹ 

deb https://mirrors.aliyun.com/ubuntu-ports/ focal main restricted universe multiverse 

deb https://mirrors.aliyun.com/ubuntu-ports/ focal-updates main restricted universe multiverse 

deb https://mirrors.aliyun.com/ubuntu-ports/ focal-backports main restricted universe multiverse 

deb https://mirrors.aliyun.com/ubuntu-ports/ focal-security main restricted universe multiverse 
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Ѫ qemu 

 qemu rootfsҹ 

$ sudo cp /usr/bin/qemu-aarch64-static rootfs/usr/bin/ 

 

 ѫ  

 ch-mount.sh rootfs ԍ 

ҹ 

$ ./ch-mount.sh -m rootfs/ 

 ҹ 

$ ./ch-mount.sh -u rootfs/ 

 
 һ һ

rootfsԍ 

 

 Ѭ  

 rootfs ҹ 

/# apt-get update && apt-get upgrade 

 ҹ 

 
 Ubuntu bash-completionһ
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apt ҹ 

/# apt-get install bash-completion 

 tab һ

/etc/profile ԍ 

 

 ѭ vim 

 vimLinux һ ҹ 

/# apt-get install vim 

 

 Ѯ  

 Ubuntu netplan һ ԍ

һ 2 (eth0eth1)һ

ҹ 

/# vim /etc/netplan/01-network-all.yaml 

network: 

  ethernets: 

    eth0: 

      dhcp4: yes 

    eth1: 

      dhcp4: yes 

  version: 2 

  renderer: NetworkManager 

 

 Ԁ renderer: NetworkManagerԁ һ Ubuntu 

NetworkManagerһ ԍ 

 

 ѯ  

 root ҹ 
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/# passwd root 

 userҹ 

/# adduser cek 

 
 user ҹ 

/# vim /etc/sudoers 

 ҹ 

user    ALL=(ALL:ALL) ALL  
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 һ rootfs Ubuntu20.04

ԍ 

 

 Ӱ3ӱ  

 ѩ xfce4 

 xfce4 X11 һ Ubuntu20.04 apt ԍ

һ xfce4apt ҹ 

 
 xfce4xfce4-goodiesҹ 

~$ sudo apt-get install xfce4 xfce4-goodies 

 ԀDefault display manager: ԁ һ lightdmԍ 

 

 Ѫ  

 Ubuntu lightdmgdmһ

һ lightdmԍ lightdm ԍ 

 user һ ҹ 

~$ sudo apt-get install lightdm 
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 ҹ 

~$ sudo apt-get install lightdm-gtk-greeter 

 

 ѫ  

 Ubuntu һ X11  /usr/share/xsessions/ 

һ ҹ 

~$ ls /usr/share/xsessions/ 

 
 lightdm  /usr/share/lightdm/lightdm.conf.d/ һ

gnome һ xfce4ҹ 

~$ sudo cp /usr/share/lightdm/lightdm.conf.d/50-ubuntu.conf /usr/share/lightdm/lightdm.conf.d/60-xfce.conf 

~$ sudo vim /usr/share/lightdm/lightdm.conf.d/60-xfce.conf 

 ҹuser-session=xfce 

 
 һ

xfceһ gnome ԍ 

 

сΦпΦоӀ  

 Ӱ1ӱSD  

 8GBSD һ fdisk SD

ҹ 

 














