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BRE K EA R ADNTERER, JF HRENEN LR AR L.

o ZHUAEIME
o A\ THAE
o fIKIFK
® kL
1.2 S
1.2.1 @
Thie 28
CPU Amlogic S905X4 4 #%, Cortex-A55 (ARMv8-A), 64 iz, 2.0GHz
GPU ARM Mail-G31MP2
NAE 1GB / 2GB / 4GB ik
eMMC [N 7 8GB/16GB / 32GB TJi%
SD R micro SD
PAK 1x 10/100M LUK, > Kf POE HAT
WiFi/ ¥ 2.4G /5.8G XU WiFi, ¥4 5.0
HDMI 1x Fr#E HDMI
USB Host 1x USB 2.0 Type A, 1x USB 3.0 Type A
GPIO 28 % GPIO fiH 1 H, & GPIO m] LLE Ho8 UART. 12C. SPI
LED f&7~4] LA (FIETER), SEO(RGREIER)
GV E PN 5V@2.5A
R 85(K:) x 56(%%) mm
REHBCAF SCFEAT I WiFi / BT #hE R 2%
TAEAEEIRSE A[3%-25 ~ 70°C 5
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1.2.2 A%

Theg S

BIER S Debian 11, 64-bit

N Linux 5.4.180 64-bit

PR St HDMI 2.1 %2 4Kp75, 3¥F CEC. HDR #1 HDCP 2.2, CVBS

AV1 MP-10 L5.1 up to 4Kx2K @ 60fps

VP9 Profile-2 up to 4Kx2K @ 60fps

H.265 HEVC MP-10 @ L5.1 up to 4Kx2K @ 60fps

AVS2-P2 Profile up to 4Kx2K @ 60fps

H.264 AVC HP @ L5.1 up to 4Kx2K @ 30fps

H.264 MVC up to 1080p60

VAT MPEG-4 ASP @ L5 up to 1080p60 (ISO-14496)

WMV/VC-1 SP/MP/AP up to 1080p60

AVS-P16(AVS+) /AVS-P2 JiZhun Profile up to 1080p60

MPEG-2 MP/HL up to 1080p60 (ISO-13818)

MPEG-1 MP/HL up to 1080p60 (ISO-11172)

RealVideo 8/9/10 up to 1080p60

HDR — HDR10/10+, HLG, Dolby Vision, TCH PRIME

Mesa Graphics Library with OpenGL ES 3.2, Vulkan 1.0/1.1, and OpenCL 2.0 support

V4L2 M2M Video Decoder Interface

SDK /EEI TR
QT5 with hardware accelerated Wayland backend

Gstreamer with hardware decode support

1.3 DiEefm =
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A10

A9
A8

R TEC T

5 | ThEEHIR 5 | Dhaesik

A1 2x20Pin Header A6 HDMI Type A #z
A2 | POE 3k A7 | Micro USB 11
A3 USB 2.0 A8 LED 414

A4 USB 3.0 A9 LED Z¢ 4,

A5 PLKM RJ45 #2110 A10 | RZk IPEX #21

B1

YT | ThREHIR
B1 Micro SD i

-_—

4 GiEER
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® Ix FH& 1 EMN
® [iEAC]1x 2.4GHz/5GHz WIFi/BT K4k

1.5 TR

ED |-| REIMEI1 |-|2 |08
eMMC Flash
EDATEC J 08 = 8GB eMMC Flash
DDR
IREIMEI1 Computer————————— OR 5 DOR
| 2 = 2GB DDR
4 = 4GB DDR

Part# : ED-REIMEI1-208
Configration : REIMEI1 Computer
2GB DDR and 8GB eMMC Flash

2 REE 3

Ps 2 E B AR Bl S A R R %, RS, B S E DA S L B 4 .
21 BEBHR

® 1x &4 1 FHL
® 1x 2.4GHz/5GHz WiFi/BT K%

2.2 fEfERR

18 T2 A & W TR

1x 5V@3A USB micro-B H
1x W2k

1x HDMI #rifEiEHz 2k

HDMI E7x 5

RUbR

g

EDA Technology Co.,LTD- Electronics Development Accelerator



EDA,,"-"; User Manual of REIMEI1

L SLEsN

1. B WIFi/BT REIETERRE 1 EHL L

2. fEHbrE HDMI &4 SR B B2 1

N P 2

PR bR

HIFHL, HEFEEH 5SV@3A USB micro-B HLJE

o ko

2.3 HIX)E3N

B L A BT, JPHUN LD BT W&, SORaIT INR. AR A& LR, ik
TN, B o ios, MR R0k A5, ATRERDN eMMC B RS, EHSH LG FH& AR
Gulpesxt eMMC HEATHEsk .

2.31 BFHEH

B4 1 3CFF weston SIS X1 SIS
BRI G1T, MRS HERSEm, WHERTU T amt.

‘ sudo systemctl start weston

IR A A B A s X1 i, WFREHIAT LR 2.

‘ sudo systemctl start lightdm

2.3.2 EHERGRAE

‘ uname -a

2.3.3 ERKX
TEEINT X, 45 W B8 Ay e T )«

‘ sudo timedatectl set-timezone Asia/Shanghai

2.3.4 BERGTXIEMN
3 Isblk fir 4T LRI AT 20 IR0, T 401X A/ bk R 1

| Isblk

2.3.5 BEFETE]
BE YHAEE 2 0SB

| df-h
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2.3.6 % B Hostname

& /etc/hostname ST, 42411 hostname B A ZE ¥ B (1) hostname, &0 52 B G (717
‘ sudo nano /etc/hostname |

& %letc/hosts X4, ¥ hosts H 24 i hostname A E % & [#) hostname, 150458 5 fR-17:
‘ sudo nano /etc/hosts |

CREHIEENE S-S IDE
‘ sudo reboot |

2.3.7 }Hl

‘ sudo poweroff

238 HF

‘ sudo reboot |

3 Bk$Er

3.1 IPEX-1

BRE 1 BRE IPEX-1 &3 88 F T-4M% 2.4GHz/5GHZ Rk, BEL IPEX B4R, TEXTEMR IPEX 2
S, T T 2 RV AT 5E R 2R
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3.2 POE

BHE 1 SR POE flhH, (HRFREE 5L POE HAT #ilt. 5 PoE B4 n - T -

PoE Module
. 5 VA1
VA2
3 w 4 VB1
VB2
Pin Signal
1 VG-
2 VC1+
3 VG2-
4 VC2+

4 WirRIERS

BE 1 BRERSGIET Debian OS M, L& EE 1 55T Debian OS [ — e REREAAE I J57%

Debian OS J& T %24t Raspberry Pi OS JF &, WA%RAN 5.4.180, 3#F Weston 51 (i) ,
FF QT5 (Wayland backend, SCRElfE) , 325 K35 Raspberry Pi OS 84S .

TIP: BERIRGEATHRHE, HMEEHESMNEEIRREHFER LR, BFfboot HF THGISEK
K dts &,

TIP: RGHERE T raspi-config, AP AIUERGHEHEMH raspi-config RERFSLE, Wik
WiFi, {#gE ssh%%.

4.1 f£F] SSH ZEEI R &

4.1.1 f6e SSH

FFHLE3h{ERE SSH:

TEW % JA shEF, FFAHLET R boot 4r X AN —AN 44K ssh I 3C4F, FFHLE 2 B3 fiE SSH.
7E SD K L f#igE SSH iE&H ek R4 f5—5: ket SD £

1t eMMC {#i5E SSH IS H Rk KRGt )a—»: Lk eMMC

T {E A8 SSH:

‘ sudo raspi-config

BN T E, SBI—Am AT RN, FEMEORE, 3 SSH, iEHF yes {#fE SSH Tk
3 Interface Options -> 2 SSH -> Yes
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41.2 SSH TH

Windows i fEF#f# H putty K523 SSH @ F2 % 4% .
- Putty T#: Download PuTTY - a free SSH and telnet client for Windows

4.1.3 JRELH 4 IP Hhht
5 LT 77 AT BLSREE] 1P -

WSHEE IP
IR A IER B TR s HAE A8, W LUEA ifconfig fiv & A& 41T IP.

BEERHBER
R BGHAE FAIH RS 1P Hibk, B S. WA EIA hostname 4 phantom.

£ nmap H##

2% nmap I E.: Nmap: the Network Mapper - Free Security Scanner

PAT LAUF i 4% P BL 192.168.1.0~255 JEATH4:

| nmap -sn 192.168.1.0/24

PAT SRR B 2 R T R e

4.1.4 EEF RS

‘ ssh phantom@<IP>

;4. phantom
RS . phantom
Uiy F45: 22

4.2 BL RS DERI RS

Far 1 A — AR O, A USB 3 H 0 (TTL B~ , 5 %R 2148 %; 40pin 1 6 JHI(GND), 8 JiI
(TXD), 10 JI(RXD). 75— Irff USB, (&M O T RIS, WEBHFHRY 921600, Ml
(OATE SRR AN S S N G | A I VA

/4. phantom
A8 . phantom

4.3 f#F APT T B4 &t

EHARe . TR R B BT A RS Debian ) APT (ST LR o BEEHEL:, T
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DA Z i FAER apt T A

H3H deb 513
‘ sudo apt update |

ﬁ% deb @:

‘ sudo apt install tree |

ip%ﬁ deb @:
‘ sudo apt remove tree |

#13K deb £ C[RII MER o 2 AE B 0D

‘ sudo apt purge tree |

4.4 X11 ZE4EH#E

X & &RS (X Window System) , IEHF A X11 8RR X, B MO BB IE 0 RS, | ZNH
T Unix. 2€ Unix. Linux £G4, X1 REAR EREZTRERIIE, EARZAFEKNEI, AR
P& X RIVEZEAA B A (¥ SEBL A o LA X org #5 A 3 A iR 52 UG

X111 RS2 — AN 2484, ‘B 40N Server #1 Client. X Server 17 i & L 1w (1 S~ AH A% N, 10 Client
TP R ENER:E] X Server, AJE1EK X Server il B, [FIR M X Server #2352 H F AN 755
&% L, XServer fil Client /734 23R — G L, FHPEARGEARE L7 ER.

X1 ST ARG S AL ERE — 2, DR WA B - Aok, R A — LA i 2 FH A e A
SRR, G E A A I AR A L B, AERDE R FAma HAR S, o S B s ]
Wit AELURAMNIL. &% 1 {1 Raspberry Pi #1F R GuAR[R 152 M35 PIXEL, 'E /& LXDE S
IDICRTE

X Server {Ja 77 B Wi, — Mg id BonE A A S0, B M2 Fa) R 8. BonE BLAS (display manager)
K& 7 Jash X Server it 45 J3 IAHRLY) Client #2877, #R— 588 RS, SR8 HEEE S —NEE
F P 5L, 16 RS A shit fE 4 R 347 B, DARE BRI shell

FRE 1 X1 S EAE lightdm 1F09 B8 HLEs .

4.4.1 |53 X11 £l

JEE) X1 B, MFERAT LR a4
‘ sudo systemctl start lightdm

4.4.2 BB RS 5303 X1 HZH
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BB RS E B a8 X1 Sl A PR, 1) 38l a4 17347 raspi-config A & HHTHCE, 2) @it
K4 #L 1 Raspberry Pi Configuration T BT Hid & .

TEHLE )R 33 X11 51 ZORIE lightdm k55 4 NIZATIRES, 15 56T T~ 59 6E lightdm 5% .

‘ sudo systemctl enable lightdm

1. i Ay 47T raspi-config iy & THEL B

‘ sudo raspi-config

1% System Options
4| Raspberry Pi Software Configuration Tool (raspi-config) |7

1 € g tem settings

2 Dlsplay Optlons Configure display settings

3 Interface Options Configure connections to peripherals

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
6 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9

About raspi-config Information about this configuration tool

<Select> <Finish>

1% £ Boot / Auto Login
44444444444441 Raspberry Pi Software Configuration Tool (raspi-config) F44444444444447

S1 Wireless LAN Enter SSID and passphrase
52 Audio Select audio out through HDMI or 3.5mm jack
53 Password Change password for the 'phantom' user
54 Hostname Set name for this computer on a network
56 Network at Boot Select wait for network connectlon on boot
S7 Splash Screen Choose graphical splash screen or text boot
58 Power LED Set behaviour of power LED

<Select> <Back>

1 Desktop Autologin, J& &5 H I H 3 & 3%
————————————4 Raspberry Pi Software Configuration Tool (raspi-config) F—————————————

Bl Console Text console, requiring user to login
B2 Console Autologin Text console, automatically logged in as 'phantom' user
B3 Desktop Desktop GUI, requiring user to login

op GUI, automatically logged in as 'phantom' user

<0k> <Cancel>
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2. iBid &% L 1H Raspberry Pi Configuration T. BTl B
$ @ H

@ Programming »
@ Internet »

m Sound & Video >
? Graphics >

QB% Accessories

> ﬁ Add / Remove Software

Appearance Settings

Main Menu Editor

(B
[L88 Mouse and Keyboard Settings

== Print Settings

' Raspberry Pi Configuration

' Recommended Software

£ System Tifii, A& Boot y To desktop, FF{#fE Auto Login.

System Display Interfaces Performance  Localisation
Password: Change Password...
Hostname: Change Hostname...
Boot: * To desktop  To CLI
Auto Login: ‘)
Network at Boot: @)

8c

Splash Screen:

Cancel OK
4.4.3 REAEFE

|‘ e? |

1 2 3 4

User Manual of REIMEI1
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i

2
He

1

d

Dhrefiid

THURR R

Web 31"

FH P

Terminal Bt 77 =%

W E E bR

WiFi 732 b

HDMI 75 ¥ it & = C B
RGN A R

OINO|O |~ [WIN|=-

4.4.4 FEMEWE

%% Perferences->Appearance Settings.
» 9=
@ rogramming
@ nemet

T sound & video
¥ Graphics

@ Accessories

& Helo

Preferences

> ﬁ Add / Remove Software
g

{=mEE

=
Main Menu Editor

Appearance Settings

E! Mouse and Keyboard Settings

== Print Settings
' Raspberry Pi Configuration

' Recommended Software

1t Appearance Settings H i DIFL B SR B B SN RGEFHRERE L.

Desktop Taskbar System Defaults
Layout: Fill screen with image =
Picture: 2 clouds. jpg iy
Colour: | |
Text Colour: | |

Documents «Wastebasket &I External Disks

Cancel OK

User Manual of REIMEI1
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4.4.5 R} H3IE FII6E

1. 3B A AATHAT raspi-config i & HEATIC &

i% ¥ Display Options, #RJ5i%H Screen Blanking, %A =447 H1A

: Raspberry Pi Software Configuration Tool (raspi-confiqg) :

D1 Resoclution Set a specific screen resolution
D2 Underscan Remove black border around screen
D3 Pixel Doubling Enable/disable 2x2 pixel mapping
Screen Blanking Enable/disable screen blanking
D5 VNC Resolution Set resolution for headless use
D6 Composite Set options for composite output
<Select> <Back>

| EE———E——E—EB..
£ No A Ja HI B30 B R T BE -

Would you like to enable screen blanking?

2. @it K14 A1 Raspberry Pi Configuration . B #E4THC &

1t Display B[k #45H Screen Blanking

aspberry Pi Configuration ~ x
Display
Resolution Set Resolution
Underscan (HDMI-1):
Underscan (HDMI-2):
Pixel Doubling:
Screen Blanking:
Headless Resolution: -
Cancel OK

User Manual of REIMEI1
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4.46 BEF XM EHARGHZE
B EE X11 &40 H E07 DL B in)

% lightdm H &

#iti £ root AR A REEF lightdm HE
sudo cat /var/log/lightdm/lightdm.log

A Xorg Hi&

‘ cat /var/log/Xorg.0.log

4.4.7 X111 £HEBRF

AGHOA TR scrot TH, WRBCH ZRIGHATI 154

‘ sudo apt-get install scrot

F NS B PriSen ST BN RIS, SO IR 3 A P S0 I /home/phantom.

X 5T 13 P

‘ scrot -u

F BRARIEFE— AN 1 B XA T B

‘ scrot -s

IR INIEIE A5

‘ scrot -d x

RoRIEIR x MEAT bR

FEIERE SSH i AT AT HGF
SEPATIN IR

| export DISPLAY=:0.0

SRJEPAT scrot 154, HUEPRE & ORAFAE 4 T iy 4T 285 T AE K H 3R

4.4.8 TS
BEHE

‘ aplay -l

BB R

‘ alsamixer

1% F6, &+ AML-AUGESOUND
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WA T A SR B BRI, NS VIR B . 00 s il R IEE, MM o s TE S i

o ARSI A A M BRI i AR RS

B & 1 NI
Audio HAL Format PCM

Audio In Source TDMIN_A
Audio Out Sink TDMIN_A
Audio hdmi-out mute off

Audio spdif format stereo PCM
Audio spdif mute off

Audio spdifin source spdifin pad

NOTE:#£ HDMI TEH#H, EKRE Audio hdmi-out mute 2% NS, HE M EYRANEFIRES.

FHP AT LAASE R BAT i & 48 080 -

‘ aplay test.mp3

ARSI PR E R i

‘ aplay -Dhw:<sound_card_id> test.mp3

4.5 Weston 1% FH i)

Wayland & —Z% display server(Wayland compositor)-5 client [B] [FJIEAF B, ‘& &7 T7E Linux E##H X EJE
24, NIRRT DUE S SRR IR S5 ST 0 1h, U B 2nT DLIF [EI3R15H - 1% N, Wayland )
WIRIRSS AR RR A G A, NP Wayland )% 73, 1] weston #t /2 — 1~ Wayland & 25 ) 2% S
B, e TN AR ST R PR . B AR 1 I weston S SEI | B AR

4.5.1 Weston 5[ J5 3155
ZAAERINEA JEH weston N . AT RIFEERAn T 7 =Ua 8. M. B EIFALE 315 3 weston S .

® 23 weston £

‘ sudo systemctl start weston

® X[ weston EH

‘ sudo systemctl stop weston

® HEJE weston £H

‘ sudo systemctl restart weston

Weston BRI\ SE IR < W N B i, S0 DURR AR 265 ) 75 22 B 4 st

TN R iR EE T 3L K WSEEMEER], FE4ES % Weston =L E .

o .
AT

it RSB, Sk B
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4.5.2 Bt B R4 )3 513) weston A
RGN 2T A S . U TR E RGN R mE.

&4 weston.service IR %5301

‘ sudo nano /etc/systemd/system/weston.service

MR WantedBy #i [ 1#, {# WantedBy fit & 4= 4%

[Unit]
Description=Weston Wayland Compositor
RequiresMountsFor=/run

[Service]

User=root

PAMName=login
EnvironmentFile=-/etc/default/weston
ExecStart=/usr/bin/weston-start -v -e -- SOPTARGS

[Install]
WantedBy=multi-user.target

{# i weston TTHL B 3h)E 3

‘ sudo systemctl enable weston

4.5.3 Weston £ RS HE
BT EE weston R4t H & 0] LLAS By ) @t
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‘ cat /var/log/weston.log

4.5.4 Weston £ H B R

& 4 /etc/default/weston

‘ sudo nano /etc/default/weston

fEf 5 — 1T\ OPTARGS="--debug", #AJ5H 3 weston

‘ sudo systemctl restart weston

PATH S

‘ weston-screenshooter

B A PR Wints, AT a7 2 51 2 EXT B H 514 i wayland-screenshot-xxx-xxx.png & 3
fF, BRIARAF BN RGR H %/

4.5.5 Weston EHKIF R

‘H%ﬁé%t Win+r PATF UG 1R BF sk i, A weap #HSCHE, X & —FMIKHFERT weston LA, 1T
PLE I weap T B HEAT RIS

‘ wcap-decode --yuv4mpeg2 capture.wcap > capture.y4m

yam &M FaA% N, ATLUE vie 419, WA LU ffmpeg #E4T 4 bl

‘ ffmpeg -y -i capture.y4m -c:v libx264 -pix_fmt yuv420p capture.mp4

4.5.6 FEBALIH

B 1 RY ST RD, WUAREAE T Wayland, 151543 weston S 2 IT R AS . ARG
MG S Gstreamer.

4.6 RGME

4.6.1 NKECE

4.6.1.1 BFHEWTH WiFi P&

‘ sudo iwlist wlan0O scan

4.6.1.2 EEB| WiFi
FHiEA1:

‘ sudo raspi-config

i%#% 1 System Options, %] S1 Wireless LAN, 25—l HFHEZEFEE K, P EZ CN, A5 2K
N WiFi %F5, SRJGH4HN WIiFi 255, (AR MR B T E FACH N 7 ZE )G — K.

HE 2:

‘ sudo nano /etc/wpa_supplicant/wpa_supplicant.conf
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FESCAF A In LR A2
country=CN
network={

ssid="WiFi_SSID"
psk="Password"

}

Ctrl+X jEI‘IH, @i{%ﬁo

4.61.3 KEBSIP

BLE S IP, WE eth0 RIUFRE IP 24 192.168.168.108, ¥ EERINESHIA 192.168.168.1, 13 E DNS
74 192.168.168.1(DNS 1 LA %):

sudo nano /etc/dhcpcd.conf

interface eth0

static ip_address=192.168.168.108/24

static route=192.168.168.1

static domain_name_servers=192.168.168.1

4.6.1.4 WEMWEIRELK
UTE S AL RIS T RIS, 7 4G 58 N 48 A 2 0 7 S DL 7 B

Fi3% 0 wlan0 22 B9 200, fEDBMILSE Sl -

sudo nano /etc/dhcpcd.conf

ISR ML F A
interface wlanO
metric 200

Ctri+X 1B, [BIZRAT.

NOTE: 5 &84T 2.4GHz/5GHz WiFi/BT X£8, BN REFE NS 55859, &R WIiFi R

4.6.2 WFECE

a1 BOMEREE T Thie, R EO T 3T i &, MW LU bluetoothetl & B E T -

4.6.2.1 bluetoothctl £ F
£ i

‘ bluetoothctl scan on/off

KIARE

‘ bluetoothctl discoverable on/off
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AR %

‘ bluetoothctl trust [MAC]

Boxt

| bluetoothct! pair [MAC]

EE

| bluetoothct! connect [MAC]

Wi TR

‘ bluetoothctl disconnect [MAC]

EERTEFmSEE

bluetoothctl
help

NOTE:i&&EE:4T 2.4GHz/5GHz WiFi/BT K2k, BNIWRER AESE TS, MI AebR#EMAR &% .

4.6.3 HinshEFF#

H# SD 7 2k SD ARk RELE, HIARGHK M SD K3,

H:# SD R #|/mnt H 3%

‘ sudo mount /dev/mmcblkO /mnt

#H1% SD -k

‘ sudo umount /mnt

4.6.3.1 wWEEHNER
1. REUF# 5 ) UUID:

| Isblk

2. RPN X N A UUID, R’ UUID A 5C24-1453.
3. FTJT fstab 3044

‘ sudo nano fstab

4. ¥ UUID 5 A% fstab 1

‘ UUID=5C24-1453 /mnt/mydisk fstype defaults,auto,users,rw,nofail 0 0

4.6.4 PR EH
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4.6.4.1 sudo Ml
phantom ERIAB NI sudoer B 41, # o VHF T root BLFR, $hAT v & i vT LUIE L 7E 4y 2 I sudo SRAff
H root BURHAT T4

4.6.4.2 VJ#3| root F P
P12 root FH

‘ sudo -s

4.6.4.3 RIEHA,

‘ sudo adduser <username>

PAT a2 JE R ERMANELEE L, BIE5EE 21 home H 3w HL A H Atk

4.6.4.4 ZHBINEF

‘ sudo passwd -I phantom

4.6.45 BHBRIAP

‘ sudo passwd -u phantom

4.7 X1 £EREEE

4.7.1 lightdm B & 304

lusr/share/lightdm/lightdm.conf.d/01_debian.conf N RS E, i H /AN ] G4
letc/lightdm/lightdm.conf 4= J= 38 H it B & MO

letc/lightdm/pi-greeter.conf greeter Fit. &

letc/lightdm/lightdm.conf it & n] DA% 35 RS E S50

lightdm.conf BRiAFC & :

[Seat:*]

greeter-session=pi-greeter
greeter-hide-users=false

display-setup-script=/usr/share/dispsetup.sh

autologin-user=phantom

greeter-hide-users K7~ /& i BeilH -~ H11 36

greeter-setup-script i 7€ 7E X0 Fi 1 J5 sh AT IS AT 1 4

session-setup-script F /7 &1% Ja sh 2 /g T, WA, HPSiEEAEs).
session-cleanup-script 7EX0GH F i s 2B H 2 51817 .
display-setup-script H T-#8 € 7% X server ja 85 AT A2
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display-stopped-script F 115 &7 X server & H G HAT A4 -

lightdm.conf Bit & H greeter-session “FEC B A pi-greeter, BlIX} 1 /etc/lightdm/pi-greeter.conf Bt B
1,_1:0

pi-greeter.conf BRI\ &

[greeter]
default-user-image=/usr/share/raspberrypi-artwork/raspberry-pi-logo.png
desktop_bg=#d6d6d3d3dede
wallpaper=/usr/share/rpd-wallpaper/clouds.jpg

wallpaper_mode=crop

gtk-theme-name=PiXflat

gtk-icon-theme-name=PiXflat

gtk-font-name=PibotoLt 12

TR RIS, SRS RE A Bl EE.

4.7.2 iBERZILEZI R R

%48 /etc/lightdm/lightdm.conf fic & 01

‘ sudo nano /etc/lightdm/lightdm.conf

&4 xserver-command Z#{H

‘ xserver-command=X -s 0 -dpms

)5 B A AL

4.8 Weston B &AicE

IRYE LRI 7557, AT REFR 2L weston SR AUBCE AT B, LA SUR i it S
T ERURESEE ISIn s PR T A K

4.8.1 Weston Bt B 44
Weston M\ H 5 3 & AT S EOR AL E SO PRI B S B, &% 1 FF AR Weston SE1H RS & XA

/etc/aml-weston.ini.

aml-weston.ini XX £ A4 section ZHi%, XL section 7] LAFATAAT I HU B0, 97T DA IE U4 FHER A B B
. & section k& T:

[SectionHeader]
Key1=Value1
Key2=Value2

R R R 47, WX AT H RN
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| #Key2=Value2

SectionHeader #5> 7] LIy L -

core The core modules and options
libinput Input device configuration
shell Desktop customization
launcher Add launcher to the panel
output Output configuration
input-method  Onscreen keyboard input
keyboard Keyboard layouts

terminal Terminal application options
xwayland XWayland options
screen-share  Screen sharing options
autolaunch Autolaunch options

Value AT REFE R AIE R 0 . BRSNS 32 A UL AT R A . FREBR ARSI A SR
P, BB T ENTRIARE . BEOT LA (Bl 123D« J\EER] (i 0173) Aot (1
w1 0x7b) Bt . f/R1E R AEsE true 5% false.

#4 section ' Key. Value F1E40 U A 1E 275 110 & U1 7 SR .

4.8.2 Weston ST EHliL

o FENAEERIE

WE S St N, {E[shell[H &4 background-color 7Bt 1 {H »
[shell]
background-color=0xff0000ff

32bits /Nt H 5 LA 8bits A —HIZFIKIRFRIEW . 200, RO .

Oxffff0000 ARE)
0xffO0ff00 ot
0xffO00O0ff B
OxOQOffffff 4237 B

o WNIMEEEREHN
L1 & F 47 B H/home/phantom/Pictures/desktop.jpg, 7E[shelllH¥s 1 background-image %%, A
TE STy BR A

[shell]

background-image=/home/phantom/Pictures/desktop.jpg

FRBEE A, RN s B R, on BT
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o MEERFEER

BERSHEAAER
£ [shell[ B4 11 panel-position 7B, {EA none, [RIIN 45 & 15 i (4l 4238 B
[shell]

panel-position=none
background-color=0x00FFFFFF

IHAMET] LABC & panel-position 7 BX{E A top, bottom, left, right, KIXFERAE L5 JRES. ik, HiLER
RER.

4.8.3 NN T PREETT

fE[launcher M icon “F B¢ Al path “FB, icon B T4 & v PATRE 7 PR4E T KW B/~ Fr, path B
88 T PAT ST IR AR

H AT &4 DRSS E T 3 AMRGED 30, RIE I 7 ZEE AT (2 s

[launcher]
icon=/usr/share/weston/icon_flower.png
path=/usr/bin/weston-flower

[launcher]
icon=/usr/share/weston/icon_ivi_smoke.png
path=/usr/bin/weston-smoke

[launcher]
icon=/usr/sharef/icons/gnome/32x32/apps/utilities-terminal.png
path=/usr/bin/weston-terminal --shell=/usr/bin/bash
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4.9 Jmix T E%

RGN C 2% goe Ji i, TRATY 10.2.1

phantom@phantom:/ $ gcc --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.

R TR B A X m e, W LA2e3% linaro &2 X 9w TR, Linora &% 28U ARM 58 X 4 1% T. 2 142
L7 . R PLZE Arm GNU Downloads TLURIFRAFE 5 B 4m B I HI A8 X T Bk .

#E#¥ gecc-arm-10.2-2020.11-x86 _64-aarch64-none-linux-gnu.tar.xz F#%, B 5460 & 65 T B8 H %
AN R i E S

P ubuntu20 £4: 4%, 1% gec-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu.tar.xz &\ j{{#£~/tools
Hx T

cd ~/tools
xz -d gcc-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu.tar.xz
tar xvf gcc-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu.tar

echo PATH=$PATH:~/tools/gcc-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu/bin >> ~/.bashrc

410 BO®REXH

ThRegd Hhi Linux #4304
eMMC MMCH1 /dev/immcblk1
Micro SD MMCO /dev/mmcblkO
Uart UARTO /dev/ttySO
i2c0 12C /dev/i2c-0
i2c1 12C /dev/i2c-1
spi dev0 SPI dev /dev/spidev0.0
spi dev1 SPI dev /dev/spidev0.1

4.11 40-Pin GPIO R E

a1 BA A 2.54mm [E]EE 2X20P HIHFET, K B 28 A4S GPIO I, FI7 Al B4 451X
L GPIO, HHETCSCRF 2 #% 12C. 18 UART. 1 % SPI DL £ s N T ic & GPIO.

TIP: &% 1 40-Pin & 3R AWEEIR 40-Pin & (12C. UART. SPD) .
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wiringPi | GPIO | Function | Physical Pins | Function GPIO wiringPi

3Vv3 1 2 5V

8 GPIO70 PIN3 3 4 5V

9 GPIO71 PIN5 5 6 GND

7 GPIO83 PIN7 7 8 PIN8 GPIO37 15
GND 9 10 PIN10 GPIO38 16

0 GPIO79 | PIN11 11 12 PIN12 GPIO33 1

2 GPIO75 | PIN13 13 14 GND

3 GPIO76 | PIN15 15 16 PIN16 GPIO77 4
3Vv3 17 18 PIN18 GPIO72 5

12 GPIO45 | PIN19 19 20 GND

13 GPIO46 | PIN21 21 22 PIN22 GPIO73 6

14 GPIO48 | PIN23 23 24 PIN24 GPI047 10
GND 25 26 PIN26 GPIO78 11

30 GPIOO0 PIN27 27 28 PIN28 GPIO1 31

21 GPIO36 | PIN29 29 30 GND

22 GPIO32 | PIN31 31 32 PIN32 GPIO35 26

23 GPIO82 | PIN33 33 34 GND

24 GPIO40 | PIN35 35 36 PIN36 GPIO80 27

25 GPIO74 | PIN37 37 38 PIN38 GPIO81 28
GND 39 40 PIN40 GPIO31 29

4.11.1 {$H libgpiod 4] GPIO
‘%% ligpiod

sudo apt-get update

#4245 libgpiod [FEAS PE S Sk SO
sudo apt-get install libgpiod-dev
#4BIET libgpiod AT 44T T
sudo apt-get install gpiod

libgpiod 3 #F 6 AN AT MK AT 2, 73l

® gpiodetect - %t R4 EAFAE A gpiochips, EATIAHK, R GPIO £k

gpioinfo - Flti5E gpiochips [FTAAT. EMIMAFR. WU Jrii. RS R IR &
gpioget - HUIEE GPIO ZIM1E

gpioset- W GPIO MM, WIALIREIIXEELL S UIIFSRHERT . FI A SR IS 5

gpiofind - $%3] gpiochip 4 FRFI%: it 47 4 FRIAT IS

gpiomon - %45 GPIO £ FIy#HF, J5 BB IS, T8 LT B ALER S b o s R 44
7 &

7 gpiochip 15 5

‘ phantom@phantom:~ $ gpioinfo
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gpiochip0 - 87 lines:

line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line
line

0:

15

16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:

27

1
2
3
4:
5:
6:
7
8
9

10:
11:
12:
13:
14:

"PIN27"
"PIN28"
"EMMC_DATOQ"
"EMMC_DAT1"
"EMMC_DAT2"
"EMMC_DAT3"
"EMMC_DAT4"
"EMMC_DAT5"
"EMMC_DAT6"
"EMMC_DAT7"
"EMMC_CLK"
"NAND_ALE"
"EMMC_CMD"

"EMMC_RST"

kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
unused input active-high
kernel input active-high [used]
unused input active-high
unused input active-high

: "EMMC_NAND_DQS" kernel input active-high [used]

"SD_DATO"
"SD_DAT1'
"SD_DAT2"
"SD_DAT3"
"SD_CLK"
"SD_CMD"
"SD_CD"

"LED"
"DEBUG_TX"
"DEBUG_RX"

"PIN40"
"PIN31"
"PIN12"
"PIN32"
"PIN29"
"PIN8"
"PIN10"
"PIN35"
"HDMI_SDA"
"HDMI_SCL"

unused input active-high

unused input active-high
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel input active-high [used]
kernel  input active-high [used]
"cd" input active-high [used]

"USB_PSU" "fe03a080.usb3phy" output active-low [used]
"VDDEE_PWM"
:"VDDCPU_PWM"
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:

unused input active-high
kernel  input active-high [used]
"act" output active-high [used]
kernel input active-high [used]
kernel input active-high [used]
unused input active-high
unused input active-high
unused input active-high
unused input active-high

unused input active-high
unused input active-high
kernel input active-high [used]
kernel input active-high [used]
unused input active-high
unused input active-high
kernel input active-high [used]
kernel input active-high [used]
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line 43: "HDMI_HPD" kernel input active-high [used]
line 44: "HDMI_CEC" kernel input active-high [used]
line 45: "PIN19" kernel input active-high [used]
line 46: "PIN21" kernel input active-high [used]
line 47: "PIN24" "spi0.0" output active-high [used]
line 48: "PIN23" kernel input active-high [used]
line 49:"PCIE_RESET" unused input active-high

line 50: "WIFI_SD_DO0" kernel input active-high [used]
line 51:"WIFI_SD _D1" kernel input active-high [used]
line 52:"WIFI_SD_D2" kernel input active-high [used]
line 53:"WIFI_SD _D3" kernel input active-high [used]

line 54:"WIFI_SD_CLK" kernel input active-high [used]
line 55:"WIFI_SD_CMD" kernel input active-high [used]

line 56: - unused input active-high

line 57: - unused input active-high

line 58: - unused input active-high

line 59: - unused input active-high

line 60: "BT_ON" "shutdown" output active-high [used]
line 61: "WL_ON" unused input active-high

line 62: "BTUART_A_TX" kernel input active-high [used]
line 63: "BTUART_A_RX" kernel input active-high [used]
line 64:"BTUART_A_CTS_N" kernel input active-high [used]
line 65:"BTUART_A_RTS_N" kernel input active-high [used]

line 66: - unused input active-high

line 67: - unused input active-high

line 68: - unused input active-high

line 69: - unused input active-high

line 70: "PIN3" kernel input active-high [used]
line 71: "PIN5" kernel input active-high [used]
line 72: "PIN18" unused input active-high

line 73: "PIN22" unused input active-high

line 74: "PIN37" unused input active-high

line 75: "PIN13" unused input active-high

line 76: "PIN15" unused input active-high

line 77: "PIN16" unused input active-high

line 78: "PIN26" "spi0.1" output active-high [used]
line 79: "PIN11" unused input active-high

line 80: "PIN36" unused input active-high

line 81: "PIN38" unused input active-high

line 82: "PIN33" unused input active-high

line 83: "PIN7" unused input active-high

line 84: "LAN LEDG" kernel input active-high [used]
line 85: "LAN_LEDY" kernel input active-high [used]
line 86: - unused input active-high
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A LAE B R G R AE —A gpiochip0, FL45 87 4~ GPIO &1, C#IKzhel R4 .5 1) GPIO &1k )a — 4 &
7~ AN[used].

R ¥E%44E T ED-REIMEI_Datasheet_ CN.pdf SCR4 1] GPIO & I FR, 454 gpioinfo [¥1ik [ 45 A4 |
XA line 5. LS 7 9B, &8s T M50 7 B8 4509 PINT, PINT XF ] line 504 83,
phantom@phantom:~ $ gpioinfo | grep PIN7
line 83: "PIN7" unused input active-high

T B GPIO %ith
#i% & chip0 [ line83 & I A{K HLF
gpioset 0 83=0

#U & chip0 [ line83 % il A v B -
gpioset 0 83=1

i B GPIO ¥\
#E2HL chip0 [ line83 & R 75
gpioget 0 83

REMEAN 1, Ko line83 Bl PIN7 & BN E 1, IRBMEAN 0 B, IR line83 Bl PIN7 & B WAK . °F .

4.11.2 f§iF wiringPi EE¥4%1 gpio

FAVHET W ERIRAT wiringPi FEREAT T2, mT BUERIERAIMESUR 19 wiringPi XS 45 1 () GPIO & it
EGLIR

4.11.2.1 23 wiringPi

git clone https://github.com/edatec/phantom-wiringPi.git
cd phantom-wiringPi

/build clean

./build

W R 7S B # wiringPi FE L iE T
‘ /build uninstall

4.11.2.2 £EX gpio
‘ gpio readall

GPIO 5 wiringPi it v ¢ £

frooso=s froosoo oosososos frooso=s +---+--Phantom-+---+------ Foesosssss e froo=oe 1
| GPIO | wPi | Name | Mode | V | Physical | V | Mode | Name | wPi | GPIO |
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t------ +----- e t------ B e o e e R +----- t------ +
| | | 3.3v | I T A | 5v | I |

| 70| 8| sSbA.1| IN| e | 3 || 4 | | | 5v | | |

| 71 ] 9| scL.i1| IN|J @ | 5|6 | | | oev | | |

| 83| 7| PIN7 | IN| @ | 7|8 |@e]| IN | TxD | 15 | 37

| | | ov | | | 9] 1@ | @] IN | RxD | 16 | 38 |

| 79| e | PIN11| IN|® |11 ]] 12| e | IN | PINI2 |1 | 33 |

| 751 2| PIN13 | IN| @ | 13 || 14 | | ev | | |

| 76| 3| PINI5| IN| e |15 || 16| e | IN | PIN6 |4 | 77 |

| | | 3.3v | | | 17 || 128 | @ | IN | PINI8 | 5 | 72 |

| 45 | 12 | MOSI | IN | o | 19 || 20 | | ev | | |

| 46| 13| MISO| IN| e |21 || 22| e | IN |PIN22 |6 |73 |

| 48 | 14 | SCLK | IN|® ] 23 || 24| 0| IN | CE@ | 10 | 47

| | | ov | | | 25 || 26 | @ | IN | CE1 | 12 | 78 |

| ©| 30| sbA.e| IN| o |27 || 28]|]@ ]| IN | sCL.e |31 |1 |

| 36| 21| PIN29 | IN| @ | 29 || 30 | | | ev | | |

| 32| 22| PIN31 | IN| @ |31 || 32]e | IN | PIN32 | 26 | 35 |

| 82| 23| PIN33 | IN| @ | 33 || 34 | | | ev | | |

| 40| 24| PIN35| IN| e |35 || 36| @] IN | PIN36 | 27 | 80 |

| 74| 25| PIN37 | IN| e |37 || 38| @] IN | PIN38 | 28 | 81 |

| | | ov | | | 39 || 40 | @ | IN | PIN4@ | 29 | 31 |
t------ +----- e t------ B e o e e R +----- t------ +
| GPIO | wPi | Name | Mode | V | Physical | V | Mode | Name | wPi | GPIO |
frooso=s froosoo oosososos frooso=s +---+--Phantom-+---+------ Foesosssss e frooso=s F

4.11.2.3 FCBEH
DATEE PIN15 A3, PIN15 X7 wiringPi 4 I 3.

BiL & PIN15 it

gpio export 3 out

#output high level
gpio write 3 1

#output low level
gpio write 3 0

B E PIN15 NI

gpio export 3 in

#read PIN15 level
gpio read 3
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4.11.3i2c_dev
W& LSRRI 120 4R
/dev/i2¢c-0
/dev/i2c-1
w& | SIS BEREZRR The
27 PIN27 SDA
i2c-0
28 PIN28 SCL
3 PIN3 SDA
i2c-1
5 PIN5 SCL
F4: 0224k i2c-tools
Al LU# ] i2cdetect £ i2c M2k E A%
#AF i2c-0 Bk Lg%
i2cdetect-y 0
#EE i2c-1 B Lg%
i2cdetect -y 1
i2c-dev W& N AL I K Z 5 i
4.11.4 spi_dev
WA O FFM % spidev
/dev/spidev0.0
/dev/spidev0.1
wE | IS 7 B e
24 PIN24 SPI_CEO
26 PIN26 SPI_CE1
spidev 19 PIN19 SPI_MOSI
21 PIN21 SPI_MISO
23 PIN23 SPI_CLK

spidev B¢ MR I K I Z ol

412 QT 4fE$EHr
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REBINT 2% Qt, MiAR 5.15.2, C%% OpenGLES &, AR 3.2, A& Qt FF RIS B Bos Gk
T Wayland 523, Y, weston /N Wayland (& 2%, & BRFFF IR, TH)E K fd
fit weston H.[H1E 2% Weston HL[f] J& 2 F15< 4]

4.12.1 Qt FEPE N FH
KZRG Qt O RKEN R RPIRETY, JFH S iF T gt B, s e N

{usr/lib/aarch64-linux-gnu/qt5/examples/.

NERBEYMIFFSH
J‘T:O

AT Qt openGL ES 7~

i 24775 A4 iE Qt Widgets A7 A i 47 /5 A\ 14 Qt Quick(QML) A e

‘ {usr/lib/aarch64-linux-gnu/qgt5/examples/opengl/contextinfo/contextinfo

TIP: MEFEET SSH aELm AT Qt BEERF, FEAEWNPIATEF RN sudo
WAYLAND_DISPLAY=wayland-0 XDG_RUNTIME_DIR=/run/user/0 QT_QPA_PLATFORM=wayland-

egl

Renderable type i%i%£#% default it OpenGL ES, i Create context, $HAT4ER1TF:

Context version: 2.0 hd Create context

Praofile
& none
core
compatibility
Options
deprecated functions (not forward compatible)
debug context

stereo buffers

force version 110 shaders

Renderable type

®! default
OpenGL

OpenGL ES

Qt 5.15.2 wayland-egl

— 0O X

**= Context information *** c
Vendor: ARM

Renderer: Mali-G31

OpenGL version: OpenGL ES 3.2 v1.r25pl-
wayland-drm-g31-aarch64-4c3fe6d98-5a.
86347f2cfffc559fd417f40bd970837¢

GLSL version: OpenGL ES GLSL ES 3.20

== QSurfaceFormat from context ***

OpenGL version: 3.2

Profile: none

Options:

Renderable type: OpenGL ES

Depth buffer size: 24 -

Found 96 extensions: -

GL_ANDROID_extension_pack_es31a
GL_ARM_mali_program_binary
GL_ARM_mali_shader_binary

GL_ARM_rgba8

GL_ARM shader_framebuffer fetch

GL_ARM _shader_framebuffer fetch depth_sten
cil

GL_ARM_texture_unnormalized_coordinates
GL_EXT_YUV_target

GL_EXT_blend_minmax

GL_EXT_buffer_storage
GL_EXT_color_buffer_float -
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4.12.2 23T IR E
MR I P B 7 8, T D T e o

#2235 qml FFR I
sudo apt-get install gtdeclarative5-dev

#2255 QtMultimedia
sudo apt-get install gtmultimedia5-dev

#2225 Qtserialport
sudo apt-get install libgt5serialport5-dev

#4223 opengl T R 15
sudo apt-get install libgles2-mesa-dev

#2245 QtMySQL
sudo apt-get install libqt5sqgl5-mysql

TIP: WRAEBATEFN RGN ERER, TR BT BB B A BT 23

4.12.3 it B Qt Creator 32 X 4w k3Fig

H il RGASCRFE W & i@ 1T apt install 1177 3% % Qt Creator. AJ LUIEIE 7E Host PC ¥ 22 %% Qt Creator, 5%
BB R SR A B E A, SR TR AR S B % | PR, M 24777 e OB AR 1k, BR T
5T opengl 198 FH L ZARAE T AR _EdbAT 4B, X6 T AL 5 B (%) 2 A R4 7T LAAE Host PC i i 58 X 4 1%
(77 e gm B, TR AT AT SO SRR A 1 RIREEAT .

FTIF Qt Creator HENEE NI K I E, LIS HFE Tools T Options &I, T4 Build & Run 3., ik
B Manual T C, 285 s Add, &+ GCC.
)

Filter Build & Run
[i] Environment General Kits = QtVersions =~ Compilers = Debuggers Qbs | CMake
Text Editor Name Type Add -
~ Auto-detected -
g FakeVim v c Linux IcC
GCC (C, x86 64bit in fusr/bin) [ded MinGw 4
@ relp GCC (C, x86 32bit in fus/bin)  GCC e R
{} ot GCC 7 (C, x86 64bit in fusr/bin) GCC
GCC 7 (C, x86 32bit in fusr/bin) GCC Clang 4
L " GCC (C, x86 64bit in fusr/bin) Gce N
- l Qt Quick GCC (C, x86 32bit in fusr/bin) Gce Custom
GCC 7 (C, x86 64bit in Jusr/bin)  GCC Qcc
= GCC 7 (C, %86 32bit in /usr/bin)  GCC
Q Debugger Clang (C, x86 64bit in fusr/bin)  Clang
Clang (C, x86 32bit in fusr/bin)  Clang
1 Designer ¥ C++
GCC (C++, x86 64bit in fusr/bin) GCC
(B8 Analyzer GCC (C++, x86 32bit in fusr/bin) GCC
GCC 7 (C++, x86 64bitin fusr/bin) GCC
Dﬁ Version Control GCC 7 (C++, x86 32bitin fusr/bin) GCC
X GCC (C++, x86 64bit in fusr/bin) GCC
I Devices GCC (C++, x86 32bit in fusr/bin) GCC
@ Code Pastin GCC 7 (C++, x86 64bitin fusr/bin) GCC
9 GCC 7 (C++, x86 32bitin fusr/bin) GCC
m Testing Clang (C++, x86 64bit in fusr/bin) Clang
Clang (C++, x86 32bit in fusr/bin) Clang
~ Manual
C
C++

«/ Apply || % Cancel oK
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£ BB ERES, A —METXAMAE, RS TS, %+ T Browse..., &
H aarch64-none-linux-gnu-gcc AT AT XA B . SR )5 i OK e AL E -

Filter Build & Run
[i] Environment General Kits = QtVersions = Compilers | Debuggers = Qbs | CMake
Text Editor Name Type = | Add ~
§ GCC (C++, x86 64bit in fusr/bin) GCC
% FakeVim GCC (C++, X86 32bit in fusr/bin)  GCC Clone
® GCC 7 (C++, x86 64bit in fusr/bin) GCC
Help GCC 7 (C++, 86 32bit in /usr/bin) GCC Remove
{} Cot GCC (C++, X86 64bit in fusr/bin) GCC
GCC (C++, x86 32bit in fusr/bin) GCC

/' : GCC 7 (C++, x86 64bit in fusr/bin) GCC
< qtQuick GCC 7 (C++,x86 32bit in fusr/bin) GCC

¢ Build &R Clang (C++, x86 64bitin fusr/bin) Clang
oo e st o) Cors

[ Debugger ~ Manual
> C
‘A Designer ARM CROSS GCC GCC
CH++
(BB Analyzer -
Version Control
Name: ARM_CROSS_GCC

I Devices
@ Code Pasting
Testing

Compiler path: \/tools/gcc-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu/binfaarch64-none-linux-gnu-gcc | | Browse...
Platform codegen flags:
Platform linker flags:

ABI: <custom> - || x86 - |-/ linux = |-| generic  ~ |-|elf ~ |-| 64bit -

/ Apply || % cancel

i BB B (Kits), derh i (default), LA C i as v, 78T Hr 513 ik v WA 3 0 (52 X g 1% T
HEARR, RIS C++28 X4 1% TR A7 -

Filter Build & Run
[:] Environment General = Kits | Qtversions Compilers Debuggers Qbs CMake
Text Editor Name Add r
% FakeVim - auat;:[lglete(ted Clone
@ el Y T R, (o
{} C++
41 Qt Quick Name: =1i:] =]
File system name:
@ Debugger Device type: Desktop ~
1 Designer Device: Local PC (default For Desktop) ~ | | Manage...
[H Analyzer Sysroot: Browse...
Version Control (= ARM_CROSS_GCC -
Compiler: Manage...
I Devices C++: | GCC (C++, x86 64bit in fusr/bin) -
@ Code Pasting Environment: No changes to apply. Change...
m Testing Debugger: System GDB at fusr/bin/gdb ~ || Manage...
Qtversion: Qt 5.9.5in PATH (qgt5) ~ || Manage...
Qt mkspec:
CMake Tool: System CMake at fusr/bin/cmake ~ | Manage...
CMake generator: codeBlocks - Unix Makefiles, Platform: <none>, Toolset: <none> Change...
CMake Configuration CMAKE_CXX_COMPILER:STRING=%{Compiler:Executable:Cxx}; CMAKE_C_COMPILER:STRING=... | Change... ~

«Apply || % Cancel

4.12.4 tr 4175 R4 Qt Widgets NIRRT

PL hellogles3 F

cd /usr/lib/aarch64-linux-gnu/qt5/examples/opengl/hellogles3
sudo gmake hellogles3.pro
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‘ sudo make
AT /hellogles3 B A5 4T .

4.12.5 41775 N % Qt Quick(QML) S FAFRFE

£ HOST PC #ij % %% Qt Creator.

Bt TR, Projects 4% Application(Qt Quick)
H4 2B B T RE REAR S 1) B AR

TEW £ I de qml B K gtdeclarative5-dev

A2 RHT main.gml BNy gml Y830, xxxx.pro B~ TFE SO
#2%E gqml KR

sudo apt-get install gtdeclarative5-dev

#45  TARE R makefile, xxxx Xt ) TFE44
gmake XxXxx.pro
make

4.13 Gstreamer

GStreamer & —/NEH 5 AAE FH I T I R S s AR 7 IAESE,  SFHFE 7 T LUl iE  (Pipeline)
1773 2 BB ) AP IR R G R, IABITUIMACR . APl 6% (Element) 24T GObject
Mg ZguA M (plugins) HI77 2 NEEH, J5 8 T S TThREMY & .

gst-launch-1.0 A TG AT — pipline, K {4 gst-launch JeXEAH R INRE, 85 -4 5 AH N
M. o

24 gstreamer L H

‘ sudo apt-get install gstreamer1.0-tools

4.13.1 H264 mkv & R FRG

LNZ U N LA

WA HEE T SSH I A& AT gst-launch-1.0, F5EL7E dy A ¥R N sudo
WAYLAND_DISPLAY=wayland-0 XDG_RUNTIME_DIR=/run/user/0 QT_QPA_ PLATFORM=wayland-
egl, MR ZAE weston S [ B HEE IS i & D AT, WA DA INA BRI B2 -

sudo WAYLAND_DISPLAY=wayland-0 XDG_RUNTIME_DIR=/run/user/0
QT_QPA_PLATFORM=wayland-egl gst-launch-1.0 -vvv filesrc
location=/home/phantom/Videos/jellyfish-5-mbps-hd-h264.mkv | matroskademux ! h264parse !
v4l2h264dec ! video/x-raw,format=NV12 ! waylandsink
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4.13.2 mp4 ¥ fEES

HHT R4 gst-launch-1.0 A 3CKF MP4 # X RS, 75258 fimpeg #:15°8 H264 1 3K.
‘ ffmpeg -i input.mp4 -c:v copy -bsf h264_mp4toannexb output.h264

SR )G Rl gst-launch-1.0 65
gst-launch-1.0 -vvv filesrc location=output.n264 ! h264parse ! v412h264dec ! video/x-
raw,format=NV12 ! waylandsink

4.14 Docker
% 1 % +F Docker fiIR%5 .
4.14.1 Docker H)Zz3&

1. S¥r apt R 5 IF 220, DL apt ilit HTTPS 1 77 it 2
sudo apt-get update
sudo apt-get install ca-certificates curl gnupg Isb-release

2. ¥shn Docker 1'E 77 GPG #4H

sudo mkdir -m 0755 -p /etc/apt/keyrings

curl -fsSL https://download.docker.com/linux/debian/gpg | sudo gpg --dearmor -o
letc/apt/keyrings/docker.gpg

3.1% & repository
echo "deb [arch=$(dpkg --print-architecture) signed-by=/etc/apt/keyrings/docker.gpg]
https://download.docker.com/linux/debian $(Isb_release -cs) stable" | sudo tee
/etc/apt/sources.list.d/docker.list > /dev/null

4. FLRHEH apt L& 5]
‘ sudo apt-get update |

5. %%% Docker Engine. containerd 1 Docker Compose
‘ sudo apt-get install docker-ce docker-ce-cli containerd.io docker-buildx-plugin docker-compose-plugin |

4.14.2 Docker {1,

‘ sudo apt-get remove docker docker-engine docker.io containerd runc

HZ VRGN AT LS % B 7 CRY Install Docker Engine on Debian.
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4.14.3 &5& Docker

1 E Docker fii4s

‘ docker --version

% Docker Z4i {5 K

‘ sudo docker info

x 11 (bulls
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HA Client Il Server #/ia 4T 1IE% 4 %7~ Docker 23R, B H Docker R4 Nz iTIRES .

& docker Ik %52 HiafT

‘ sudo systemctl status docker

IR RIZITIEHAT

‘ sudo systemctl start docker

4.14.4 ¥ H Docker
PG

‘ sudo pull <image_name> |

FI P AR

‘ sudo docker image Is |

K

‘ sudo run <image_name> |

HENZE 251 H bash 1E4 shell

‘ sudo docker exec -it <container_id> /bin/bash |

I GHR QIR AR I F N A
‘ sudo docker run -it <image_name> /bin/bash |
EEEN THAT TR 152

sudo docker run <image_name>

sudo docker exec -it <container_id> /bin/bash

g A

J5 B IBIT AR
‘ sudo docker run -d -it <image_name> /bin/bash |

NEwARE DM T
‘ sudo docker run -it --name <container_id> <image_name> /bin/bash |

T8 7€ LA 25 B 1B S5
‘ sudo docker run -it --name <container_id> -p [host port]:[container port] <image name> /bin/bash |
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BEIA RS

‘ sudo docker ps

511847 PR AR TR 4%

‘ sudo docker stop <container_id> && docker rm <container_id>

M55

‘ sudo docker image rm <image name>

4.15 Bootloader fic B#F

Z 4118 H u-boot {£ 4 BootLoader, 7t boot [ Bt ilid 1528 boot 43 [X ) boot.conf A3 JH BhAL B =
B, WLMBE RGN BB EL WA SCIER N2 .

4.15.1 18 B B U2

£ boot 73 X B H 55— boot.conf X 4F, load_prefix. dtb. bootargs 73 5lfE € T RSl & K INE %
By WEW . JRshBE.

/boot/boot.conf

# boot.conf - boot configuration file for phantom/pm3

# Set to 1 to print the proprerties to the uart.
config_print=0

# Search for Image, dtb.img and bootargs.txt under this sub-directory
load_prefix=linux/

[board_type=1]
dtb=phantom.dtb

[board_type=1 boot_mode=0]
bootargs=bootargs-phantom-sd.txt

[board_type=1 boot _mode=1]
bootargs=bootargs-phantom-emmc.txt

load_prefix 15 7€ 1 5 Zh 0 E SO HHE R ERAE

dtb 45 5E WA S A FR

bootargs € 1 5 3280 B S 4K

boot_mode 15 iE J& 3/ Z B0 B SO IRE A I -
config_print Jy 1 2244 24117 J5 2 e B 5 th 2

EDA Technology Co.,LTD- Electronics Development Accelerator



EDA,,"-"—_: User Manual of REIMEI1

4.15.2 1% bootargs S%k

bootargs-phantom-emmc.txt 1 bootargs-phantom-sd.txt 73 75X i emmc A1 sd <M F T 28 51240

phantom@phantom:/ $ cat /boot/linux/bootargs-phantom-emmc.txt
earlycon=aml_uart,0xfe078000,921600 console=ttyS0,921600 console=tty1 loglevel=8 jtag=apao
root=/dev/immcblk1p2 rootfstype=ext4 rootwait

A MBSO R DR R

earlycon=aml_uart,0xfe078000,115200 console=ttyS0,115200 console=tty1 loglevel=8 jtag=apao
root=/dev/immcblk1p2 rootfstype=ext4 rootwait

Bk H &k A5

earlycon=aml_uart,0xfe078000,921600 console=ttyS0,921600 console=tty1 loglevel=1 jtag=apao
root=/dev/immcblk1p2 rootfstype=ext4 rootwait

4.16 {#H dtoverlay

&% 1 3FF Device Tree overlay Difig, HITHCE boot.conf SCAFLH .

4.16.1 dtoverlay Bt B i BH

overlay 2 iHid W AT base dtb A¥ @ slifE ol & B4 T . ‘e Al TLA.dtbo U HITE RAFELE overlay F H %91,
Z 4% M <load_prefix>overlays/ H s % .dtbo 1.
RGBT base dtb Jy phantom.dtb, BRik overlay #4% y/boot/linux/overlays/.

T AL E boot.conf ST AT LA INEE S RF (1) dtoverlay

‘ sudo nano /boot/boot.conf

N

‘ dtoverlay=<overlay _name>,<param=value>

EEFFET

dtoverlay=<overlay_name>
dtparam=<param=value>

77T dtdebug 15 S5t

| dtdebug=1

fiifE dtdebug 1115 St 5, BRI Lo e 1 218 s dtoverlay B INEAE &

NOTE: & 5E boot.conf X515 5%HAT sync 184 LLRHMEEUA S FLASH i 1i, MEHRERRE.
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4.16.2 HHISCFrH) dtoverlay

® fHEEAREN vartA H [

[board_type=1]
dtb=phantom.dtb
dtoverlay=uartA

ffi5E vartA 5, ‘EXFRi/devittyS1 4.
NOTE: uartA BRIAMENRRE O, {88 uartA J5, EREREE S OMABERNRRED.

® fEREAELN vartC # 1

[board_type=1]
dtb=phantom.dtb
dtoverlay=uartC

ffife uartC J5, ‘BN /dev/ttyS2 ¥4 .
NOTE: &% 1 ) vartC 5 spi FIERIMR, 5k uartC & DR AREMFH spi.

® [ f#fE uartA 1 uartC

[board_type=1]
dtb=phantom.dtb
dtoverlay=uartA
dtoverlay=uartC

uartA Fl uartC i I E Y-

Name ID ID ‘

3V3

PIN3

PIN5 GND

PIN7 <“TpPNg UARTA_TX
GND <+« PINH8— UARTA_RX
PIN11 PIN12

PINI13 [13 [ 14 GND
PINI(5 [ 15[ 16| PIN16
3v3 17 | 18 | PIN18
PIN19 PIN20
PIN22
PN 4

UARTC_RX

PIN26
PIN27 PIN28
PIN29 GND

PIN31 31 | 32 PIN32
PIN33 33 | 34 GND
PIN35 35 | 36 PIN36
PIN37 37 | 38 PIN38
GND 39 | 40 PIN40
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® (it T SC16IS752i2c J7 =\ L f&

[board_type=1]

dtb=phantom.dtb

dtoverlay=sc16is752-i2c,int_pin=72,addr=0x48

int_pin 52 brZe 2 i W GPIOE I, addrtf Ridy e iR SR (1i2c 15 #% Hdik .

Serial Expansion HAT A2& T-SC16IS752(1 5 M4 feti, el 12CH: A4 2k & 8 GPIO.
Serial Expansion HATH MR Hi2c-1, ¥ ik LLEE S5 F & 1140PINER . T RIPE S Dd &
431 u/devittySCOA/dev/ttySC1, LA Jzgpiochip1

® flifgit T SC161S752 spi J7 UM L f&

[board_type=1]

dtb=phantom.dtb

dtoverlay=sc16is752-spi0,int_pin=77
int_pin i 3 SEFREE R ST GPIO & i

2-CH RS232 HAT A% 1 SC161S752+SP323277 Z XU 1E K 29 MR S232% @ ik »

NOTE: 2-CH RS232 HAT ¥ BiR &I 5 8% 1 ) 40PIN RS, HEBAY BRIGA (LR, B4 H
FEFRLREBREE 1 10 spi0 O,

NOTE: f#HET SC161S752 spi 5 OF /& overlay i, {EAEMEE uartC, FN uartC &2:H
spi0 0.

H£T SC16I1S752 7 My R SCRIHES:, LI AL B X T sc16is752 12> dtoverlay B, 3 & @
HH WA B int_pin ANBEFHF] . 3 0 2 B 5 1115043 ) A /dev/ttySCO. /dev/ttySC1 . /dev/ttySC2. /devi/ttySC3,
IR EHE

] LUBR 0T 15 B R BN AU N H5 R gpio:
‘ sudo cat /sys/kernel/debug/gpio

gpiochip2: GPIOs 409-416, parent: spi/spi0.0, spi0.0, can sleep:

gpiochip1: GPIOs 417-424, parent: i2¢c/1-0048, 1-0048, can sleep:

gpiochip0: GPIOs 425-511, parent: platform/fe000000.apb4:pinctri@4000, periphs-banks:

gpiochip0 i 1 )5 4= gpio, gpiochip1 XJ M ¥ &l A 0x48 K] 12C #7J##) GPIO, gpiochip2 %} SPI
¥ GPIO. 4 gpiochip K45, #] LAHHE/devittySCO. /devittySC1 Ak 45 Hudiky 0x48 K 12C ¥ &
fE H, /dev/ttySC2. /dev/ttySC3 Jy SPI 4 JE & 1.

® [HfEIT mop2515 ) CAN 45 2% J
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[board_type=1]

dtb=phantom.dtb
dtoverlay=mcp2515-can0,oscillator=12000000,interrupt=73,spimaxfrequency=2000000
oscillator M S2 P ) F 1RSI, oscillator=12000000 75t %5 1 fn ik A12M,  interruptsd i o W i % 4%
HIGPIO.

NOTE: mcp2515-can0 F1 mcp2515-can1 43 5 spidev0.0 f spidev0.1 #4TH B CAN #5158,

NOTE:i&2% 40-Pin GPIO 425 3k%8 GPIO BRI K R

% F CAN #2111

FTH can0
sudo ip link set can0 down
sudo ip link set can0 type can bitrate 1000000
sudo ifconfig can0 up

CAN {3 Mk
%% can-utils T E.
‘ sudo apt-get install can-utils |

‘ cansend can0 123#DEADBEEF |

UL

‘ candump can0 -L |

5 BIERA 2K

5.1 HBRTH

FEH) I BRATCLAE eMMC ket 17 R58, 7w LB
AR T ) BR, WMRARGWEL) WE, AU TR SR

B8 Tk phantom 2023-08-22-amlogic-bullseye-arm64.img

5.2 RGEF
BE 1 Y SD EF eMMC &A4Waz5), SD REsIfmEes s,
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MRA LS #2438 eMMC, FERGCEY SD K3, AREEE dd 64 E#ERES eMMC.

5.21 &3 SD F
wipeX T A, #¥ balenaEtcher:

- balenaEtcher: https://www.balena.io/etcher/
- SDF&: &/ 8GB UL AR SD R(WRITHATH SD <% eMMC, SD & E&IKE R 16GB
PL )

RFHDER:

1. $I7F balenaEtcher, EFELEFMC1E
2. EFREREKM SD R

3. Ffrbesk Tk

J& F SSH:
B BRINARBE SSH ThAE, B A EIFNUSFF SSH i fiES: 3% %, T EAEFFHLRTE boot 4> X R Al
4N ssh A S, DMRIE &% ITHLE B 3h1E 68 SSH 1Ak,

5.2.2 5% eMMC

eMMC H HfU SR SD Rhesk, i) MERIACZAE eMMC trbestirgidg, U T LEHAER], Rk
BB TIE R Z, SO, W Rk Rs), &2 SD R EEAN eMMC .

Isblk
NAME MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT
mmcblkO 179:0 014.8G 0 disk

F—mmcblkOp1 179:1 0 256M 0 part /boot

L—mmcblkOp2 179:2 014.6G O part/
mmcblk1 179:32 0 7.3G O0disk

L—mmcblk1p1 179:33 0 7.3G 0 part
mmcblk1boot0 179:64 0 4M 0disk
mmcblk1boot1 179:96 0 4M 0 disk

SD RI4rIX 49 mmeblkO, FTLAE W SD KA/ X, —/M& mmeblkOp1, 53 —4~2& mmceblkOp2.
HEANN eMMC 53X, BUONERIAE A ek R G HT LA R —4~4r X mmeblk1p1.
MEE AKX OERER RS, WA Isblk fr 4 G2 R A%

Isblk

NAME MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT
mmcblkO 179:0 014.8G 0 disk

F—mmcblkOp1 179:1 0 256M 0 part /boot
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L—mmcblkOp2 179:2 014.6G O part/
mmcblk1 179:32 0 7.3G O0disk
F—mmcblk1p1 179:33 0 256M O part
L—mmcblk1p2 179:34 0 5.9G 0 part
mmcblk1boot0 179:64 O 4M 0 disk
mmcblk1boot1 179:96 0 4M 0 disk
Rt

eMMC sk A ptiliid SD RE N, PrlEkfE —KOARRIFER /YK SD F, BahRg, KRR
RITRGTAN SD £, JRBIHREAR EHTIAEEAM S phantom ST, SO RAS B RN

/home/phantom.

RF R4 3) eMMC:

sudo dd if=<§i 1% 415> of=/dev/mmcblk1 bs=4MiB

AN

sudo dd if=/home/phantom/phantom_2022-12-03.img of=/dev/immcblk1 bs=4MiB
sync

LPATEE
JA R BRI AR:

1483+1 records in
1483+1 records out

i Isblk 7] A 2] mmeblk1 16 p1, p2 A7 IX:

Isblk

NAME MAJ:MIN RM  SIZE RO TYPE MOUNTPOINT
mmcblkO 179:0 0 148G 0 disk
F—mmcblkOp1 179:1 0 256M 0 part /boot
L—mmcblkOp2 179:2 0 146G 0 part /
mmcblk1 179:32 0 7.3G 0 disk
F—mmcblk1p1 179:33 0 256M 0 part
L—mmcblk1p2 179:34 0 59G 0 part
mmcblk1boot0  179:64 0 4M 0 disk
mmcblk1boot1  179:96 0 4M 0 disk

Ja Fl SSH:

BOABLAR A RE SSH 5%, WA EIFHLEN T 6] SSH @ AR 2B %, W UL T D BRaR AT

sudo mount /dev/mmcblk1p1 /mnt
sudo touch /mnt/ssh
sudo umount /mnt
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6 HfEHERR

6.1 HDMI & &7~

FHUS HDMI AT RE & HBUJC R iSO, BER B et B B 2 15 IR A, AR5 AT AELREAE ] SSH &3¢
Fim (g e g 1P L), SRR AERESR I IRST, AR S IR R,

‘ sudo systemctl start weston.service

6.2 FAHLEIT K Rk &TLIEE 3

RAEILIEA Y eMMC A B ZR K A SD Rl rT R 4E, LI RS 1A 5 50 2 e he sk SD
+, BiE N eMMC bk —A R4

6.3 SSH A~ 1]

HI T RGERINEERE SSH DifiE, WAy B M SSH MIZ 5 (] SSH I8 i

7 FAQ

7.1 BRWH P B E

;4. phantom
#fY.  phantom

7.2 2 & #F docker R %5

OB RS BR SCHF docker k55

7.3 REMZ3E Linux Header &

BOHT R G O ¢ 4% Linux Header 1, 1 A2 H apt install )75 %3¢ Linux Header fi..

8 Known Issues

H AT &% 1 RGUEEARAL T, HATEATC A L H
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# R ik I i3t B3

1 HEHEER 7> HDMI {27 25 7E B (5 i HATASSCRFB 2> AEb7 HDMI R 45
HDMI

2 B 2 8 B Ja AN REIE 1 B b B A% e i HATR 2T LA A3 B b ThRe.

9 KTIRAN

9.1 ><F EDATEC

EDATEC i T L, & Raspberry Pi &kttt G/EtkfEz —. FATMIE SRR HELIE T Raspberry Pi
ARG . T fdl. Ashib. SHOaEIEA N T8 GE ORI MR R TT & .

FAVIRAAAE OB R 7 58, S HIBCTE ARSI SS . DUINAR L7 dh BT A AT L T I 1]

9.2 BXR X

H4 - sales@edatec.cn / support@edatec.cn
FHL - +86-18621560183

MG~ https://www.edatec.cn

ik - TR EXFED A 1661 5 29 i
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