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1.1. EiREE

Purple Pi OH2IEEZOMUSE, W TFEMMR:



Purple Pi OH2E EHEZOUSE, W TFEMR:



1.2. @4 EIE

Fs

—

N

BIR
RZhi A
RERA

L2

S

R
Linux 6.1.99
Buildroot2024/Debian12/Ubuntu22.04
LPDDR4 (4/8G)

eMMC5.1 (32/64/128GB)

DC#zO12V@2A

DP x1
HDMI x1

MIPI x1
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M

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

AR

USB OTG

USB HOST

PCle
TF Card
AR
WIFI/BT
e
Hl

MIC

Camera

UART

DEBUG UART

CAN
RTC
ROUETAT
o3t
Fan
GPIO
ADC
SAl
SPI

12C

[2C-TP x1

USB OTG Type-C

USB3.0 HOST(Type-A) x2

USB2.0 HOST(PH2.0) x2
PCle2.1 NVMERE# x1
SDIO3.0 TF Card x1
FILLAK N x2
WiFi5
PH2.0-4P(4ohm 3W)
CTIAKT D3 EATLEE
FRAZETNX x1
PDM %51/ 52 K x1
OV13850/IMX415 x 3
TTL x3
TTL
CAN x2
HYM8563 x1
REHERAT x1
REC x1
5V PH2.02P x1
GPIOFiEE x8
ADC x5
SAl x 2
SPI x 1

12C x 2



Purple Pi OH2 DebianZ&%;

2. NRERARCI{ER A

2.1. DEBUG UART

DEBUG UART{IEJ5, W1 TFEFIR:

{EFUSB Type-C#iiEL, &E#EPCIRIIUSBIEZO . ALRIRBIEI— “USB-SERIAL CH340”ikMA1%



ERERAIRYE (MobaXterm, putty) &, AMobaXtermBflF, RESEHUT:

Session settings

N @ E X @ E @ @ yF B @m @
‘ SSH Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Serial  File Shell Browser

Warning: you have reached the maximum number of saved sessions for the personal edition of MobaXterm.
You can start @ new session but it will not be automatically saved.

Please support MobaXterm by subscribing to the Professional edition here: https://mobaxterm.mobatek.net

»¥ Basic Serial settings

x o
Mosh AwsS3 WSL

Serial port *

COM7 (USB-SERIAL CH340 (COMT)) > Speed (bps) *[1500000 -

#¥ Advanced Serial settings H Terminal settings Bookmark settings

Serial (COM) session

@ 0K @ Cancel

SSHE %

EFRBEIPHIRIRT, EOARILABIISSHERH AR S,
SSHERIKSZ13:
root/123456

linaro/123456




Session settings

E ¥ E & @& @ » " @ x 28|
SSH  Telnet Rsh Xdmcp RDP  VNC  FTP  SFTP  Senal  File Shell Browser Mosh AwsS3 WSL
Warning: you have reached the maximum number of saved sessions for the personal edition of MobaXterm.

You can start a new session but it will not be automatically saved
Please support MobaXterm by subscribing to the Professional edition here: https://mobaxterm mobatek net

Basic SSH settings

Remote host ‘FM' Specify username  [root

Advanced SSH settings B Terminal settings “% Network seftings Bookmark settings

Secure Shell (SSH) session

@ 0OK @ Cancel

2.2. M4

2.2.1. AKM
FIRAFMETFRAAMEOMBI2IMI22, MTEFRE:

BN RO Neth0fethl, MUKMIZOEKIAZIHFDHCP, REEIGLAKWEE O EREK H2RE1 00 FRED

N\

SoEe 1P bk,



EthernetshBIPIRE :

O 00 NJOoO Ul b WN B

P
W N R

14
15
16
17
18
19
20
21
22
23

root@linaro-alip:/# ifconfig eth@
eth@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

inet 192.168.0.90 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::1b83:a156:cb16:c6b@ prefixlen 64 scopeid 0x20<link>
ether fa:c6:ba:c7:0c:60 txqueuelen 1000 (Ethernet)

RX packets 141 bytes 15129 (14.7 KiB)

RX errors @ dropped 4 overruns @ frame 0

TX packets 89 bytes 9306 (9.0 KiB)

TX errors @ dropped @ overruns @ carrier @ collisions 0

device interrupt 121

root@linaro—-alip:/# ifconfig ethl
ethl: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

inet 192.168.0.91 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 feB80::8992:70c3:f1l04:ebbe prefixlen 64 scopeid 0x20<link>
ether fe:c6:ba:c7:0c:60 txqueuelen 1000 (Ethernet)

RX packets 293 bytes 30522 (29.8 KiB)

RX errors @ dropped 6 overruns @ frame 0

TX packets 151 bytes 15448 (15.0 KiB)

TX errors @ dropped @ overruns @ carrier @ collisions 0

device interrupt 123

Ethernetf2SIPIRE :



O 0o NO UL WN R

(R
| S

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

root@linaro-alip:/# touch /etc/netplan/@l-netcfg.yaml
root@linaro-alip:/# vim /etc/netplan/0l-netcfg.yaml
root@linaro-alip:/# cat /etc/netplan/@l-netcfg.yaml

network:
version: 2
ethernets:
etho:
dhcp4: no
addresses: [192.168.3.121/24]
nameservers:
addresses: [192.168.3.1,8.8.8.8, 114.114.1
14.114]
routes:
- to: 0.0.0.0/0
via: 192.168.3.1
metric: 100
#ILBNAERR

root@linaro—-alip:/# netplan apply
Cannot call openvswitch: ovsdb-server.service is not running.

root@linaro—-alip:/# ifconfig eth@

eth@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.3.121 netmask 255.255.255.0 broadcast 192.168.3.255
inet6 feB80::1b83:al56:cb16:c6b@ prefixlen 64 scopeid 0x20<link>
inet6 fe80::f8c6:baff:fec7:c60 prefixlen 64 scopeid 0x20<link>
ether fa:c6:ba:c7:0c:60 txqueuelen 1000 (Ethernet)
RX packets 4203 bytes 417790 (407.9 KiB)
RX errors @ dropped 164 overruns @ frame 0
TX packets 392 bytes 32299 (31.5 KiB)
TX errors @ dropped @ overruns @ carrier @ collisions 0
device interrupt 121

REWBER, WEHSIPIREDNAEN.

2.2.2. WiFi

ERWIFI/BEFE, FEERREGUREGRENES, REEFIITI7, WTERMR:

10



217 BMERnmcli T B EBwififivs :

4

Shell

#EBMBIZOIRES:

root@linaro-alip:~# nmcli device

HERAUTHSESSRIATA WiFi WE:

root@linaro—-alip:~# nmcli device wifi list

#IEFED) WiFi WZE:

root@linaro-alip:~# nmcli device wifi connect TKS password ZH5
#HRINERRIRS:

root@linaro-alip:~# nmcli connection show —--active

oNO UL, WN B

BEwlanORIIPHELE, FRIAEZRIN:



14

15

16

root@linaro-alip:/# ifconfig wlan@
wlan@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

inet 192.168.0.118 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 feB80::1036:80b4:5082:7440 prefixlen 64 scopeid 0x20<link>
ether c0:f5:35:12:ad:a2 txqueuelen 1000 (Ethernet)

RX packets 170 bytes 22149 (21.6 KiB)

RX errors @ dropped 5 overruns @ frame 0

TX packets 24 bytes 2683 (2.6 KiB)

TX errors @ dropped @ overruns @ carrier @ collisions 0

root@linaro—-alip:/# ping www.baidu.com -I wlan®
PING www.wshifen.com (103.235.47.188) from 192.168.0.118 wlan@: 56(84) byt

S

of data.

64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=1 tt1=45 time=274

ms

64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=2 tt1=45 time=299

ms

64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=3 tt1=45 time=320

ms

64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=4 tt1=45 time=241

ms

2.2.3. Bluetooth

SEERE:

=it [RE] —> [RE] - [EEENRE] —> [5MREEkX]
BIRJ MR E SR E, MEFEEENIREHRIERSERHITERE, W TEMR:

12



i

RIREERNES, RbhaERIq:

P
<

BR{F

-8l

0

13



#HIFES

root@linaro—-alip:/# bluetoothctl
#AHEIE

root@linaro—-alip:/# bluetoothctl
HERBTIRE

root@linaro—-alip:/# bluetoothctl
#HEEET %%

root@linaro—-alip:/# bluetoothctl
#IE T FOXS

root@linaro—-alip:/# bluetoothctl
HERES

root@linaro—-alip:/# bluetoothctl

O 0o NO UL WN R

RS
N RS

2.3.1. W\

BRI\ O HPH2.0-4PEZ2313, W TEIFAR:

o XHIWFEE, S1TFEX4Q 3WHt

power on
scan on
devices
trust 7C:C1:80:09:DD:6C
pair 7C:C1:80:09:DD:6C

connect 7C:C1:80:09:DD:6C

Shell

14



1 #EEFF

2 root@linaro—-alip:/# aplay -1

3 xkkk List of PLAYBACK Hardware Devices sk

4  card @0: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES
8323 HiFi-@ [dailink-multicodecs ES8323 HiFi-0]

5 Subdevices: 1/1

6 Subdevice #0: subdevice #0

7 card 1: rockchiphdmi [rockchip-hdmil, device @: rockchip-hdmi i2s-hifi-@
[rockchip—hdmi i2s-hifi-0]

8 Subdevices: 1/1

9 Subdevice #0: subdevice #0

10

11

12 #E5EREIE R

13 root@linaro—-alip:/# aplay -D hw:0,0 xihuangni.wav

14  Playing WAVE 'xihuangni.wav' : Signed 16 bit Little Endian, Rate 44100 H
z, Stereo

15

16 #SESEMEIHDMI

17 root@linaro—-alip:/# aplay -D hw:1,0 xihuangni.wav

18 Playing WAVE 'xihuangni.wav' : Signed 16 bit Little Endian, Rate 44100 H
z, Stereo

2.3.2. El

FREIFERI.5mmPIU B EANLEE (CTIA) J12, F1EEMX1.25T-5PENEFHE, AP oiRIEERIEAE D1
EWMEFER , W FEMR:

15



o ZIFEAMAQM
o YIEHENES
CTIAVMEMIERN BN, EXAT:

L, R GND MIC CTIA
HNEE:

1 root@linaro—-alip:/# amixer -c @ cset numid=67 off

2 root@linaro-alip:/# echo —-n "micl" > /sys/class/es8388_mic/mic_channel

3 root@linaro-alip:/# arecord -D hw:0,0 —-f S16_LE -r 16000 —-c 2 test_micl.wav
B E R EANL:

1 root@linaro-alip:/# aplay -D hw:0,0 xihuangni.wav

2.3.3. Mic

16



MX1.25T-2PZ =X & OJ11, W TFEFfR:

17



A~ W N -

[e2 0, ]

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

HEERTIRE
root@linaro—-alip:/# arecord -1
*xkk List of CAPTURE Hardware Devices skkkk
card 0: rockchipes8388 [rockchip-es8388], device @: dailink-multicodecs ES
8323 HiFi-@ [dailink-multicodecs ES8323 HiFi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0
card 1: rockchiphdmi [rockchip-hdmi], device @: rockchip-hdmi i2s-hifi-@
[rockchip—hdmi i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

#HREERE (FEIRERAE):

root@linaro—-alip:~# amixer —-c @ cset numid=50 100

numid=50, iface=MIXER,name="'Capture Digital Volume'
; type=INTEGER,access=rw———R-—,values=2,min=0,max=192, step=0
: values=100,100
| dBscale-min=-96.00dB,step=0.50dB,mute=1

root@linaro—alip:~# amixer —-c @ cget numid=52

numid=52, iface=MIXER,name='Left Channel Capture Volume'
; type=INTEGER,access=rw———R-—,values=1,min=0,max=8, step=0
: values=0
| dBscale-min=0.00dB,step=3.00dB,mute=0

root@linaro—-alip:~# amixer —-c @ cget numid=53

numid=53, iface=MIXER, name='Right Channel Capture Volume'
; type=INTEGER,access=rw———R-—,values=1,min=0,max=8, step=0
: values=0
| dBscale-min=0.00dB,step=3.00dB,mute=0

BB missl ($17)
root@linaro—-alip:~# amixer —-c @ cset numid=41 3
numid=41, iface=MIXER, name="ALC Capture Function'
; type=ENUMERATED, access=rw—————- ,values=1, items=4
; Item #0 'Off!
; Item #1 'Right'
; Item #2 'Left!
; Item #3 'Stereo!
: values=3

WEBNEE:
root@linaro—-alip:~# amixer -c @ cset numid=38 8
numid=38, iface=MIXER, name="'ALC Capture Target Volume'
; type=INTEGER,access=rw—————— yvalues=1,min=0,max=15, step=0

18



ﬁé : values=8
REIRERE:

jg root@linaro-alip:~# amixer —c @ cset numid=46 15

48 numid=46, iface=MIXER, name="'ALC Capture NG Threshold'

49 ; type=INTEGER, access=rw—————— y,values=1,min=0,max=31, step=0

50 : values=15

51 REIREBERTR:

5> root@linaro—-alip:~# amixer —-c @ cset numid=51 off

53 numid=51, iface=MIXER,name='Capture Mute'

54 ; type=BOOLEAN, access=rw—————- yvalues=1

55 : values=off

o #EmICHR (NiCREBENF, TNRERERS)

58 root@linaro-alip:~# amixer —c @ cset numid=67 on

59 numid=67, iface=MIXER, name='Main Mic Switch'

60 ; type=BOOLEAN, access=rw—————- yvalues=1

61 : values=on

62 root@linaro—-alip:/# echo —-n "mic2" > /sys/class/es8388_mic/mic_channel
root@linaro—-alip:/# arecord -D hw:0,0 —-f S16_LE -r 16000 -c 2 test_mic2.wa

63

oy #ENRE:

66 root@linaro—-alip:/# amixer —-c @ cset numid=67 off

67 root@linaro—-alip:/# echo —-n "micl" > /sys/class/es8388_mic/mic_channel

root@linaro—-alip:/# arecord -D hw:0,0 —-f S16_LE -r 16000 —-c 2 test_micl.wa

\Y

2.4.RTC

MX1.25T-2P RTCHthEEJ23, W TFEIFRR:

19



EFA3V AN,
el [BIRE FA:

#ix B (8]
root@linaro—alip:/# date -s "2024-10-09 14:02:30"

#E rtcITHIAR NS BRI ARSI —EX
root@linaro-alip:/# hwclock —w

HREEG rtcHRIRtE (MR ER R ERE XK RE)
root@linaro—alip:/# hwclock -r
2024-10-09 14:02:35.945604+00:00

O 00O NO Ul WN -

2.5. USBHE[]

FRZIEFI D TypeCiEO (USB3.2 Gen1 OTG+DP1.4) , #F11USB3.0-AE[, 1PMUSB2.0-AEOK

21NUSB2.0PH2.0-4P %[0, USBXJMNatEBLN/NF4A,

2.5.1. TypeC#EQO

TypeCiE[D (USB3.2 Gen1 OTG+DP1.4%H) J7, W TFEIFAR:

20



e Fi%Host, DevicetEz BEht)ik
o LISDPERHE

Device MHLIET

ERATYpeCHIBLIEIZBM, FxrTRERI—1ADBIRE, W TEFR:

« BEEITETR v3.13 —
THEe AEEN =g Mtz & F i
et AT
Bt i 14 FIS R
%Eﬂ]’las}dnfﬁﬁﬁﬁ
s ot i T e
HEIDEARTH
B ‘ ockdeviInage—rk3I568_s\[D0_SBCI586-Androi d12-20240716-1203. img‘ T#IIDEF I
THIIERGH
T
TFTET#IEH (100%). . .
T#E kT
I ﬁ-ﬂﬂ. "FADB‘&-?& I 1-2-1 :ADB v

o FI{EAADBHEXFRTLANZ FHITINEEREL

HostE ==

EATypeCigk#&, F@ITypeC to USB-ARLIELIZAUSBIME, I TFEFIR:



o AIRRBIVE. B#E. BinAtERER

DPIER

BiI TypeCEINAERUEZIZEADPE R~2s, TEIITYPE-C to HDMIBURZ EIZHDMIE /28

e TIREEBEITYPE-C DPHIHIEE, DPESMHBIEE

2.5.2. USB3.0¥0O

FIRZHEF1TUSB3.0 TYPE-A #0O, uFJ10 (F) , W TFEFIR:

22



USBRI R HOV@IAMEERES), 27 USBIm QM EIZFIZHM, USBEIRIZH, W TFRMR:

USBIf O BRIMNRE ahfE W
KA EBR echo 0 > /sys/class/leds/usb_pwr/brightness
USB1/2 iR
FEEBIR echo 1> /sys/class/leds/usb_pwr/brightness
HEBEHNEE: IRETRE"0"XHER, 5" 1"FEER

2.5.3. USB2.0#&[

FiRECE T188USB2.0 TYPE-AIEO, UFJ10 (L) , K2EPH2.0-4P#%0, IFJ8F1J9, USBIEO
HIRHEV@IAIRENEE S, W FEFRR:

23



2.6. TF Card

TFREEX$SDIO3.0, X¥rE&ESDF, #HOMTEREEI4, W TEMR:

24



TFRZ&AE, EREEHALNTFREREL.

O 00O NOoO Ul & WN B

NNPRPRRRRRRRRR
P O OO NOO U WNERELROS

root@linaro—-alip:/# fdisk -1

Disk /dev/ram@: 8 MiB, 8388608 bytes, 16384 sectors
Units: sectors of 1 % 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 4096 bytes
I/0 size (minimum/optimal): 4096 bytes / 4096 bytes

Device Boot Start End Sectors Size Id Type
/dev/mmcblklpl 135 3858623 3858489 1.8G e W95 FAT16 (LBA)

root@linaro-alip:/# df -h

XHRG X BER A ER% BER

/dev/root 53¢ 6.5G 456G 13% /

devtmpfs 4.0M 8.0K 4.0M 1% /dev

tmpfs 2.9G 0 2.9G 0% /dev/shm

tmpfs 1.26 3.6M 1.2G 1% /run

tmpfs 5.0M 12K 5.0M 1% /run/lock

tmpfs 2.96 16K 2.9G 1% /tmp

/dev/mmcblk2p7 124M 12M 109M  10% /oem

/dev/mmcblk2p6 4.0G 292K 4.0G 1% /userdata
/dev/mmcblklpl 1.9G 768K 1.9G 1% /media/linaro/sdcard

AR ARAFNIREFATemmes XEVEMA, FAIERSERNSXESRMN, SHILEBMER, F5)
AN,

25



2.7. M.23& O

FREERIREM.2-M-key M.2IZOEZRE, W TEMR:

X #FPCle2. 1815, EA2280R~INVMEESIER

26



1 root@linaro—-alip:/# fdisk -1

2 Disk /dev/ram@: 8 MiB, 8388608 bytes, 16384 sectors

3  Units: sectors of 1 x 512 = 512 bytes

4  Sector size (logical/physical): 512 bytes / 4096 bytes

5 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes

6

7

8 Disk /dev/raml: 8 MiB, 8388608 bytes, 16384 sectors

9 Units: sectors of 1 x 512 = 512 bytes

10  Sector size (logical/physical): 512 bytes / 4096 bytes

11 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes

12 -

13 Disk /dev/nvme@nl: 476.94 GiB, 512110190592 bytes, 1000215216 sectors
14  Disk model: XPG GAMMIX S11L

15 Units: sectors of 1 % 512 = 512 bytes

16  Sector size (logical/physical): 512 bytes / 512 bytes

17 I/0 size (minimum/optimal): 512 bytes / 512 bytes

18 Disklabel type: dos

19 Disk identifier: 0x00000000
20
21  Device Boot Start End Sectors Size Id Type
22 /dev/nvmeOnlpl 2048 1000215182 1000213135 476.9G ¢ W95 FAT32 (LBA)
23
24 root@linaro—-alip:/# df -h
25  XHRZE X ER FAH BERs BEES
26  /dev/root 536 6.5G 45G 13% /
27  devtmpfs 4.0M 8.0K 4.0M 1% /dev
28  tmpfs 2.9G 0 2.9G 0% /dev/shm
29  tmpfs 1.2G 3.6M 1.2G 1% /run
30 tmpfs 5.0M 12K 5.0M 1% /run/lock
31  tmpfs 2,96 24K 2.9G 1% /tmp
32  /dev/mmcblk2p7 124M 12M 109M 10% /oem
33  /dev/mmcblk2p6 4.0G 292K 4.0G 1% /userdata
34  /dev/nvme@Onlpl 477G 2.1G 475G 1% /media/linaro/nvme

28.LCDEmT

2.8.1. DP

DP#E[ (USB-C) J7, W1 FEFIR:

27



AIA(EA USB-C % HDMI 554 & HDMI Bt EE, 0 EMR:

s REYIFAK@30fpstit

2.8.2. HDMI-TX

FEHDMI-AEOJ14, I TEFRR:

28



e H=XiF HDMI2.1 8K@60fps Hit

2.8.3. MIPI

J15 MIPI#Z0940Pin FPC 0.5mm 3%, W TFEMR:

e MIPIf{tEE}93.3V

29



2.9. TPEO

TP#£5(J16) 6Pin FPC 0.5mmE+, W TEFIR:

o ARE TP ZORLHEN TR

2.10. MIPI Camera

FRAEFIBFEKIEO, D3Z9. J20fJ25, 0 FEFfR:

30



J19F1J20{F FAFPCO05-PUW-32Ptifi = L 3& M+, J25{FFFPCO5-PUW-24Pilfii = E1gfEF, HAp
J1I9FNU25ZRINERD IMXA153715%k, J20FINEBLOV138551% %k,

AW N ERR:

TeeREdAL

2.10.1. R H<L:

PR J19R &k

31



1 root@linaro—-alip:/# export DISPLAY=:0
root@linaro—-alip:/# gst-launch-1.0 v412src device=/dev/video42 ! video/x-ra

w, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! au

tovideosink sync=false

Fs 2085k (HRIRSZIF0V13855, EHREE)

1 root@linaro—-alip:/# export DISPLAY=:0
root@linaro—-alip:/# gst-launch-1.0 v412src device=/dev/video51 ! video/x-ra

2
w, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! au
tovideosink sync=false
2515k

1 root@linaro-alip:/# export DISPLAY=:0
root@linaro—alip:/# gst-launch-1.0 v412src device=/dev/video33 ! video/x-ra

w, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! au

tovideosink sync=false

2.10.2. #ME:
MERNOFRG KB F -

root@linaro—alip:/# v412-ctl —-verbose -d /dev/video42 —--set-fmt-video=widt

1
h=1920,height=1080,pixelformat="'NV12' —-stream-mmap=4 —--stream-skip=3 --st
ream-to=./test-1920x1080.yuv ——stream—-count=1 —-stream-poll

MERJ20IR G KB F

1 root@linaro-alip:/# v412-ctl ——verbose -d /dev/video51 ——set-fmt-video=widt
h=1920,height=1080,pixelformat='NV12' —-stream-mmap=4 —--stream-skip=3 --st
ream-to=./test-1920x1080.yuv ——stream—-count=1 —-stream-poll

MERJ25R G LB -
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1 root@linaro—-alip:/# v412-ctl —-verbose -d /dev/video33 —-set-fmt-video=widt
h=1920,height=1080,pixelformat="'NV12' —-stream-mmap=4 —-stream-skip=3 --st
ream-to=./test-1920x1080.yuv ——stream—-count=1 —-stream-poll

BERA:

1 root@linaro—alip:/# ffplay —-f rawvideo -video_size 1920x1080 -pixel_format
nvl2 ./test-1920x1080.yuv

2.10.3. MM :

MERJ1OHR & KA -

1 root@linaro—-alip:/# v412-ctl ——-stream-mmap=4 -d /dev/video42 —--set-fmt-vid
eo=width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

HMERJ 2035 K L -

1 root@linaro—-alip:/# v412-ctl ——-stream-mmap=4 -d /dev/video51 —-set-fmt-vid
eo=width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

HMERJ 2555 KL -

1 root@linaro—-alip:/# v412-ctl ——stream-mmap=4 -d /dev/video33 —--set-fmt-vid
eo=width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

B

1 root@linaro—alip:/# ffplay —f rawvideo -video_size 1920x1080 -pixel_format
nvl2 ./output.yuv
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2.11. FanX| 53

PH2 5V FanX E#80J3, W TFEFIR:

2.12. =5h(ERESS

FIRECE TR = HEREE, ERBASZESC7/A20HTR, ERAPINANEET S
3/sys/bus/iio/devices/iio:device0,

2121, ISEFRHEE
BIATRAERNIHz, BSTI5400Hz, FRERIZEHENT:

v

1 echo 400 > /sys/bus/iio/devices/iio:device@/sampling_frequency

2.12.2. FREN=5h(E =3 2N
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# FRENXHINIRE

# FREXYHHANIEE

# SRENZHINIRE

0o NO UL A WN B

2.13. ADC

cat /sys/bus/iio/devices/iio:device@/in_accel_x_raw

cat /sys/bus/iio/devices/iio:device@/in_accel_y_raw

cat /sys/bus/iio/devices/iio:device@/in_accel_z_raw

FIRADCEOAMITHEEI26, ZIFLWADCHA, BERI12M, meaMAREL8V,

S5EEADCX NAYIRE TR TR

pin

E=L
ADC3
ADC4

GND

ADC5

BETR
/sys/bus/iio/devices/iio:devicel/in_voltage3_ra

/sys/bus/iio/devices/iio:devicel/in_voltage4_ra

/sys/bus/iio/devices/iio:devicel/in_voltage5_ra
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5 ADC6 /sys/bus/iio/devices/iio:devicel/in_voltage6_ra

6 ADC7 /sys/bus/iio/devices/iio:devicel/in_voltage7_ra

2.13.1. 3REXE# A\ ADC raw{E
BTIEENSE T S EHIEFKENADC rawfd, fN5KEXADC38rawi:

v

1 root@linaro—alip:~# cat /sys/bus/iio/devices/iio:devicel/in_voltage3_raw
2 3770

2.13.2. ADCHIANBEITEAR

Vin = (raw/1024)x1.8v

HAAVINRRADCHIARBE, rawiRRADC rawfd, LEINADC3RIraw{&’9258, MADC3MAREE
N

Vin = (3770/1024)x1.8v = 1.657v

2.14. § RBig0

FIRFIE T 40pindXHEEH BIE O, E3F1RUART, 1E&SPI, 28&I2CHI16NGPIO, 40piniXHEEH3 B
EXUWTF:
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pin

"
13
15
17
19
21
23
25

27

IOgE
3.3V
12C4_SDA
12C4_SCL
GPIO76
GND
GPIO75
GPIO72
GPIO73
3.3V
SPI0_MOSI
SPI0_MISO
SPIO_SCLK
GND

[2C7_SDA

pin

10
12
14
16
18
20
22
24
26

28

5V
GND
UART7_TX
UART7_RX
GPIO77
GND
GPIO74
GPIO136
GND
GPIO137
SPI0_CS0
SPI0_CS1

12C7_SCL
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29 GPIO56 30 GND

31 GPIO57 32 GPIO132
33 GPIO58 34 GND
35 GPIO59 36 GPIO134
37 POWER_KEY 38 GPIO98
39 GND 40 GPIO99
2.14.1. GPIO

FRT RIZOME T16TGPIO, F1GPIOS|HIE XA, 2 FEPFR:

Fs pin GPIO #r5 GPIO NUM LIBGPIOD &2
1 7 GPIO2_B4 76 gpiochip2 12
2 " GPI02_B3 75 gpiochip2 11
3 12 GPIO2_B5 77 gpiochip2 13
4 13 GPIO2_BO 72 gpiochip2 8
5 15 GPIO2_B1 73 gpiochip2 9
6 16 GPIO2_B2 74 gpiochip2 10
7 18 GPIO4_B0O 136 gpiochip4 8
8 22 GPIO4_B1 137 gpiochip4 9
9 29 GPIO1_DO 56 gpiochip1 24
10 31 GPIO1_D1 57 gpiochip1 25
M 32 GPIO4_A4 132 gpiochip4 4
12 33 GPIO1_D2 58 gpiochip1 26
13 35 GPIO1_D3 59 gpiochip1 27
14 36 GPIO4_A6 134 gpiochip4 6

15 38 GPIO3_A2 98 gpiochip3 2



16 40 GPIO3_A3 99 gpiochip3 3

HRESHS

apt install -y libgpiod-dev gpiod

# -LXE GPI02 B4 Eﬁulljjl_.]Ean:'ile;\
gpioset gpiochip2 12=1

# IXE GPI02_B4 HmEBEBIFIRS
gpioset gpiochip2 12=0

O 00 NJOoO Ul b WN B

[
S

# 3REX GPI02_B4 HABTIRE
gpioget gpiochip2 12

=
=

2.14.2. UART

FRY REFEOME 7T1BUART (TTLEFE) , SNAIpinHIFIRE T R T:

pinfi IHEETE X ERIAFE LR RETR
8 UART_TX
TTL /dev/ttyS7
10 UART_RX
1  #microcomZ&Eap<
2 root@linaro—alip:~# apt-get install microcom
3 # ik
4  root@linaro-alip:~# microcom -s 115200 -p /dev/ttyS7
2.14.3. 12C

FRY REOMB2EKI2C, WNAIpINHIMNIRET R T:
pinfi THEERE X IRETR

3 12C4_SDA /dev/i2c-4
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5 12C4_SCL
27 [2C7_SDA

/dev/i2c-7
28 [2C7_SCL

2.14.4. SPI

FRY BREOMBEEKI2C, SNAIpinHIMIRET [ T:

pinfil IHREE X RETR
19 SPI_MOSI
21 SPI_MISO /dev/spidev0.0
23 SPI_SCLK
24 SPI_CSO0
26 SPI_CS1 /dev/spidev0.1

2.14.5. POWER_KEY

FIRY EIZROE37 pinfapower_key, RN AYIZETI RN /dev/input/event0, MAREBEFITRS LR
{EKEY_POWER, #JETevtestAHENL :
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dmi rockchlp-hdmi
0-5]: 0

Ox0 product Ox0 wersion Ox(

'::EETIT_F'[:]WEE::'., wvalue 1
value 0

value 1

value 0

4
4
4
4
4
4
4
4

2.15. GPU

HiTglmark2—es2 FREgpullit & O :
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root@linaro—-alip:/# glmark2-es2
arm_release_ver: ¢gl3p0-0leac@, rk_so_ver: 10

glmark2 2023.01

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-G52

GL_VERSION: OpenGL ES 3.2 v1.g1l3p0-0leac0.0fd2effaecd483a5f4c440d2f
fa25eb7a

Surface Config: buf=32 r=8 g=8 b=8 a=8 depth=24 stencil=0 samples=0

Surface Size: 800x600 windowed

[build] use-vbo=false: FPS: 365 FrameTime: 2.740 ms

[build] use-vbo=true: FPS: 418 FrameTime: 2.395 ms

[texture] texture-filter=nearest: FPS: 467 FrameTime: 2.145 ms

[texture] texture-filter=linear: FPS: 461 FrameTime: 2.172 ms

[texture] texture-filter=mipmap: FPS: 462 FrameTime: 2.165 ms

[shading] shading=gouraud: FPS: 382 FrameTime: 2.622 ms

[shading] shading=blinn-phong-inf: FPS: 407 FrameTime: 2.461 ms

[shading] shading=phong: FPS: 390 FrameTime: 2.566 ms

[shading] shading=cel: FPS: 386 FrameTime: 2.594 ms

[bump] bump-render=high-poly: FPS: 258 FrameTime: 3.881 ms

[bump] bump-render=normals: FPS: 474 FrameTime: 2.111 ms

[bump] bump-render=height: FPS: 472 FrameTime: 2.120 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 390 FrameTime: 2.569 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 252 FrameTime: 3.97
5 ms

[pulsar] light=false:quads=5:texture=false: FPS: 484 FrameTime: 2.070 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 253 FrameTime: 3.956 ms

[desktop] effect=shadow:windows=4: FPS: 375 FrameTime: 2.668 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 124 FrameTime: 8.085 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 121 FrameTime: 8.288 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 176 FrameTime: 5.688 ms

[ideas] speed=duration: FPS: 220 FrameTime: 4.552 ms

[jellyfish] <default>: FPS: 341 FrameTime: 2.933 ms

[terrain] <default>: FPS: 67 FrameTime: 14.968 ms

[shadow] <default>: FPS: 261 FrameTime: 3.837 ms

[refract] <default>: FPS: 106 FrameTime: 9.462 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 478 FrameTime: 2.093
ms
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47
48

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 451 FrameTime: 2.218
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 471 FrameTime: 2.127
ms

[function] fragment-complexity=1low: fragment-steps=5: FPS: 477 FrameTime:
2.097 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 427 FrameTime
i 2.343 ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 453 Frame
Time: 2.209 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 469 Fr
ameTime: 2.135 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 442 Fra
meTime: 2.267 ms

glmark2 Score: 355

2.16. NPU

%2 (Purple Pi OH2 YOLOVSFF & F) X#Y,

{£AyolovE# TrknniR BUEEHRIIY -

2.16.1. ZmiF¥rknn_yolov5_demo:
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root@linaro—alip:/# unzip rknn-toolkit2-master.zip

root@linaro—-alip:/# cd rknn-toolkit2-master/rknpu2/examples/3rdparty/mpp/L
inux/aarch64

root@linaro—-alip:/# ln —srf librockchip_mpp.so0.@ librockchip_mpp.so
root@linaro—-alip:/# ln -srf librockchip_mpp.so0.0 librockchip_mpp.so.1

root@linaro-alip:/# cd -

root@linaro—-alip:/# cd rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_de
mo

root@linaro—-alip:/# chmod a+x build-1linux.sh

root@linaro—-alip:/# export GCC_COMPILER=/usr/bin/aarch64-1linux—-gnu
root@linaro—alip:/mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_dem
o# ./build-linux.sh -t rk3576 —-a aarch64 -b Release

./build-1linux.sh -t rk3576 —-a aarch64 -b Release
/usr/bin/aarch64-1linux—-gnu

TARGET_S0C=RK3576

TARGET_ARCH=aarch64

BUILD_TYPE=Release
BUILD_DIR=/mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/buil
d/build_RK3576_1linux_aarch64_Release

CC=/usr/bin/aarch64-1linux—gnu—gcc

CXX=/usr/bin/aarch64-1linux—-gnu—g++

—-— Configuring done

—— Generating done

—— Build files have been written to: /mnt/rknn-toolkit2-master/rknpu2/exam
ples/rknn_yolov5_demo/build/build_RK3576_1linux_aarch64_Release

[ 60%] Built target rknn_yolov5_video_demo

[100%] Built target rknn_yolov5_demo

[ 40%] Built target rknn_yolov5_demo

[100%] Built target rknn_yolov5_video_demo

Install the project...

—— Install configuration: "Release"

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./rknn_yolov5_demo

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/lib/librknnrt.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/lib/1librga.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/RK3576

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/RK3576/yolov55-640-640. rknn
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—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/bus.jpg

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/coco_80_labels_list.txt

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./rknn_yolov5_video_demo

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/lib/librockchip_mpp.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/lib/libmk_api.so

2.16.2. iMix :
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root@linaro-alip:/# cd install/rknn_yolov5_demo_Linux
root@linaro-alip:/# chmod a+x rknn_yolov5_demo
root@linaro—-alip:/mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_dem
o/install/rknn_yolov5_demo_Linux# ./rknn_yolov5_demo ./model/RK3576/yolov5
s—640-640.rknn ./model/bus.jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0.45
Loading mode...
sdk version: 2.3.2 (429f97ae6b@2025-04-09T09:09:27) driver version: 0.9.8
model input num: 1, output num: 3

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800,
5ize=1228800, w_stride = 640, size_with_stride=1228800, fmt=NHWC, type=INT
8, qnt_type=AFFINE, zp=-128, scale=0.003922

index=0, name=output®, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000
, $1ze=1632000, w_stride = 0, size_with_stride=1638400, fmt=NCHW, type=INT
8, qnt_type=AFFINE, zp=-128, scale=0.003922

index=1, name=286, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size
=408000, w_stride = 0, size_with_stride=491520, fmt=NCHW, type=INT8, qgnt_t
ype=AFFINE, zp=-128, scale=0.003922

index=2, name=288, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size
=102000, w_stride = 0, size_with_stride=163840, fmt=NCHW, type=INT8, qnt_t
ype=AFFINE, zp=-128, scale=0.003922
model is NHWC input fmt
model input height=640, width=640, channel=3
Read ./model/bus.jpg ...
img width = 640, img height = 640
once run use 41.249000 ms
loadLabelName ./model/coco_80_labels_list.txt
person @ (209 243 286 510) 0.879723
person @ (479 238 560 526) 0.870588
person @ (109 237 232 534) 0.828112
bus @ (93 129 553 464) 0.700761
person @ (79 353 122 517) 0.307297
save detect result to ./out.jpg
loop count = 10 , average run 28.800200 ms

TRREFERRENEREE R, AR
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2.17.QT5

FFqts.15, M7 AT

1 root@linaro-alip:/# source /usr/local/qt5/env.sh
2 root@linaro—-alip:/# /usr/local/qgt5/example/moveblocks

ERWTEIR:
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2.18. USB B{&:k

2.18.1. IfiiAUSBIRGLig{E T H

root@linaro-alip:/# grep '' /sys/class/video4linux/videox/name

/sys/class/video4linux/video73/name:Webcam gadget: UVC Color Camera
/sys/class/videod4linux/video74/name:Webcam gadget: UVC Color Camera

U 5 WN -

MM EEBFHUSBIRGLIZE T mA/dev/video73F1/dev/video74, —RRERB/NEI—1 TR
Bll/dev/video73,

2.18.2. EEUSBIR& L TIFHIEIGIEN
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root@linaro-alip:/# v412-ctl -d /dev/video73 —-list-formats—-ext
ioctl: VIDIOC_ENUM_FMT
Type: Video Capture

[0]: 'MIPG' (Motion-JPEG, compressed)
Size: Discrete 1920x1080

O 0o NO UL WN -

10
11
12
13
14
15
16
17
18
19
20
21 =
22
23
24
25
26
27
28
29
30
31
32
33
34 =
35
36
37
38
39
40
41
42
43
44
45

Interval: Discrete 0.033s (30.000 fps)
Interval: Discrete 0.040s (25.000 fps)
Interval: Discrete 0.050s (20.000 fps)
Interval: Discrete 0.067s (15.000 fps)
Interval: Discrete 0.100s (10.000 fps)
Interval: Discrete 0.200s (5.000 fps)
Size: Discrete 1280x720

Interval: Discrete 0.033s (30.000 fps)
Interval: Discrete 0.040s (25.000 fps)
Interval: Discrete 0.050s (20.000 fps)
Interval: Discrete 0.067s (15.000 fps)
Interval: Discrete 0.100s (10.000 fps)
Interval: Discrete 0.200s (5.000 fps)

[1]: "YUYV' (YUYV 4:2:2)

[2]:

Size:

Size:

Size:

Discrete 640x480
Interval:
Interval:
Interval:
Discrete 1280x720
Interval:
Interval:
Interval:
Discrete 1920x1080
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

'H264"' (H.264, compressed)

Size:

Size:

Discrete 1920x1080
Interval:
Interval:
Interval:
Interval:
Interval:
Interval:
Discrete 1280x720
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

(SIS

(SIS IS BN G I G )

[SENS

.033s
.067s
.100s

.067s
.100s
.200s

.067s
.100s
.200s

.033s
. 040s
.050s
.067s
.100s
.200s

.033s
. 040s
.050s

(30.000 fps)
(15.000 fps)
(10.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
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ﬁ(_; Interval: Discrete 0.067s (15.000 fps)
e Interval: Discrete 0.100s (10.000 fps)
s Interval: Discrete 0.200s (5.000 fps)

MEAE{E B AUSBIR & K5 H BIRSH A T8
1. MJPG 1920x1080 30fps
. MJPG 1280x720 30fps
YUYV 640x480 30fps
YUYV 1280x720 15fps
H264 1920x1080 30fps

o o » @ N

H264 1280x720 30fps

2.18.3. it USBIR{% L El(%

{EFgstreameril iz USBIR & L E1Z.

2.18.3.1. MUPGIE=

T USBR &L EEGREMIPGIEIN, HiEEFEAmMppjpegdechi#idas:

1 gst-launch-1.0 v412src device=/dev/video73 ! image/jpeg,width=1920,height=1
080, framerate=30/1 ! mppjpegdec ! videoconvert ! autovideosink

2.18.3.2. YUYV

INRUSBH G BMERGREYUVIET, NAFEEEEmppjpegdech#idas:

1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-raw,format=YUY2, width
=640, height=480, framerate=30/1 ! videoconvert ! autovideosink sync=false

2.18.3.3. H2644&=
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gst-launch-1.0 v412src device=/dev/video73 ! video/x-h264,width=1920,height
=1080, framerate=30/1 ! mppvideodec ! videoconvert ! autovideosink
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Purple Pi OH2 Buildroot&%;

3. NRERARCI{ER A

3.1. DEBUG UART

DEBUG UARTIE&JS, W1 FEFAR:

{£FUSB Type-CHiEL:, EIZPCImAIUSBIRO. RAZIRAIE—1"USB-SERIAL CH340” iR iR
%O
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ERIEIRIRMYE (MobaXterm, putty) %, DAMobaXterm#fil+, RESEHUT:

i N
Session settings X
N @ B X ¥ & €@ @ y @ m @ x (&8
S8H Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Serial  File Shell Browser Mosh Aws S3  WSL
Warning: you have reached the maximum number of saved sessions for the personal edition of MobaXterm.
You can start a new session but it will not be automatically saved.
Please support MobaXterm by subscribing to the Professional edition here: https:/imobaxterm. mabatek.net
&% Basic Serial settings
Serial port * |[COMT7 (USB-SERIAL CH340 (COMT)) ~ Speed (bps) * 1500000 -~
&Y Advanced Serial settings B Terminal settings Bookmark settings
Serial (COM) session "
& 0K € Cancel
. J

SSHEF

FEAEIPRIAHRE T, BUARILABESSHER# AL,

SSHERIKS 23 root/123456
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-

Session settings

N @B B ¥ ¥ ¥ e @ ¥ §E =m @ x 0

SSH  Telnet Rsh  Xdmcp RDP  VNC FTP  SFTP  Serial File Shell Browser Mosh AwsS3 WSL

Warning: you have reached the maximum number of saved sessions for the personal edition of Mobakterm.
You can start a new session but it will not be automatically saved.
Please support MobaXterm by subscribing to the Professional edition here: https://mobaxterm.mobatek_net

Basic SSH settings

Remate host *| 192.168.0.121 8 Specify username  |root v | 2 Port 22 :
Advanced SSH settings B Terminal settings “#: Network settings Bookmark settings
Secure Shell (SSH) session \
Q@ O0K € Cancel

3.2. M4

3.2.1. IAKM
FIRAFMETFRAAMEOMEI2S, WTFEMR:
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BETRDAINeth0Metht, DKXMIZOBIAZIFDHCP, REERFUAWEOEZKAIENT 0 R
S 1P Hhtlk, WERIEEEZEN, W TEMR:

EthernetiBIPIZE :
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1 #etho

2 root@rk3576-buildroot:/# ifconfig eth@

3 etho Link encap:Ethernet HWaddr CE:40:03:D4:14:E5

4 inet addr:192.168.0.121 Bcast:192.168.0.255 Mask:255.255.255.0
5 inet6 addr: fe80::7914:13cf:57f6:547a/64 Scope:Link

6 UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

7 RX packets:62198 errors:0 dropped:1579 overruns:0 frame:0
8 TX packets:615 errors:0 dropped:0 overruns:@ carrier:0

9 collisions:0 txqueuelen:1000

10 RX bytes:5921630 (5.6 MiB) TX bytes:41773 (40.7 KiB)

11 Interrupt:68

12

13 #ethl

14 root@rk3576-buildroot:/# ifconfig ethl

15 ethl Link encap:Ethernet HWaddr D2:40:03:D4:14:E5

16 inet addr:192.168.0.121 Bcast:192.168.0.255 Mask:255.255.255.0
17 inet6 addr: fe80::7f4b:4008:8cda:3e3f/64 Scope:Link

18 UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

19 RX packets:59 errors:0 dropped:1 overruns:@ frame:0
20 TX packets:9 errors:0 dropped:@ overruns:0 carrier:0
21 collisions:0 txqueuelen:1000
22 RX bytes:8690 (8.4 KiB) TX bytes:1270 (1.2 KiB)
23 Interrupt:70

EthernetF#SIPIRE :

124 /etc/network/interfaces AIB AN T :
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1 # interface file auto-generated by buildroot
2

3 auto lo

4  iface lo inet loopback

5

6 auto ethl

7 iface ethl inet static
8 address 192.168.0.123
9 netmask 255.255.255.0
10 gateway 192.168.0.1
11 nameserver 192.168.0.1
12
13 auto etho
14 iface eth@® inet static
15 address 192.168.1.123
16 netmask 255.255.255.0
17 gateway 192.168.1.1
18 nameserver 192.168.1.1
19

20  source-directory /etc/network/interfaces.d

MEMEMEB LU T

1 root@rk3576-
2  Stopping net
3  Starting net

IREWRER, ES

3.2.2. WiFi

{ERWIFi/IE R, &

buildroot:/# /etc/init.d/S40network restart
work: OK
work: OK

IPIR BT RERL

EEREGZIREREFNES, WIFIRRIIREREFI27, 0 FEFIR:

57



I MERmeli TR EiZwifii s

ININWIFINK 5238 :

root@rk3576-buildroot:/# vim /etc/wpa_supplicant.conf
ctrl_interface=/var/run/wpa_supplicant
ap_scan=1

network={
ssid="SSID"
psk="PASSORD"
key_mgmt=WPA-PSK

O 00 NO UL B WN -
']

}
10
11  #ssid: K=
12  #psk: =15
WiFiE#E:

Shell

Shell

1 root@rk3576-buildroot:/# wpa_supplicant -Dn180211 —-c /etc/wpa_supplicant.co

nf —i wlan@ &
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1 root@rk3576-buildroot:/# wpa_cli -i wlan® -p /var/run/wpa_supplicant scan
PERERR:
1 root@rk3576-buildroot:/# wpa_cli -i wlan@ -p /var/run/wpa_supplicant scan_r

esults

BHEEwlanORIPHbE, HIAEIZRMIN:

13

14

15

16

3.2.3.

root@rk3576-buildroot:/# ifconfig wlan@

wlan@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.0.118 netmask 255.255.255.0 broadcast 192.168.0.255
inet6 fe80::1036:80b4:5082:7440 prefixlen 64 scopeid 0x20<link>
ether c0:f5:35:12:ad:a2 txqueuelen 1000 (Ethernet)

RX packets 170 bytes 22149 (21.6 KiB)

RX errors @ dropped 5 overruns @ frame 0

TX packets 24 bytes 2683 (2.6 KiB)

TX errors @ dropped @ overruns @ carrier @ collisions 0

root@rk3576-buildroot:/# ping www.baidu.com -I
PING www.wshifen.com (103.235.47.188) from 192.
es of data.

64 bytes from 103.235.47.188 (103.235.47.188):
ms

64 bytes from 103.235.47.188 (103.235.47.188):
ms

64 bytes from 103.235.47.188 (103.235.47.188):
ms

64 bytes from 103.235.47.188 (103.235.47.188):
ms

Bluetooth

wlan@
168.0.118 wlan@: 56(84) byt

icmp_seq=1 ttl=45 time=274
icmp_seq=2 ttl=45 time=299
icmp_seq=3 ttl=45 time=320

icmp_seq=4 ttl1=45 time=241
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#TFHELF

root@rk3576-buildroot:/# bluetoothctl
#HE

root@rk3576-buildroot:/# bluetoothctl
#EBBEHRE

root@rk3576-buildroot:/# bluetoothctl
HEFETRE

root@rk3576-buildroot:/# bluetoothctl
#I5 ST B XY

root@rk3576-buildroot:/# bluetoothctl
#IEREST

root@rk3576-buildroot:/# bluetoothctl

O 0o NO UL WN R

RS
N RS

3.3.1. IR\

B\ O APH2.0-4Pi%E1%23J13, W TFEFIR:

o XINFEE, STFENF4Q WL

Shell

power on

scan on

devices

trust 7C:C1:80:09:DD:6C

pair 7C:C1:80:09:DD:6C

connect 7C:C1:80:09:DD:6C
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1 #EEFF
2 root@rk3576-buildroot:/# aplay -1
3 xkkk List of PLAYBACK Hardware Devices sk
4  card 1: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES
8323 HiFi-@ [dailink-multicodecs ES8323 HiFi-0]
5 Subdevices: 1/1
6 Subdevice #0: subdevice #0
7  card 2: rockchiphdmi [rockchip-hdmil, device @: rockchip-hdmi i2s-hifi-@
[rockchip—hdmi i2s-hifi-0]
8 Subdevices: 1/1
9 Subdevice #0: subdevice #0
10
11 #HIAHESREAX
12 root@rk3576-buildroot:/# amixer —-c @ cset name='Speaker Switch' on
13 numid=66, iface=MIXER, name='Speaker Switch'
14 ; type=BOOLEAN, access=rw————— ,values=1
15 : values=on
16 #HEREIM
17 root@linaro—-alip:/# aplay -D hw:0,0 xihuangni.wav
18 Playing WAVE 'xihuangni.wav' : Signed 16 bit Little Endian, Rate 44100 H
z, Stereo
3.3.2. Hll

FIRTIFIERI.5mMmMIATENEE (CTIA) J12, FNEMX1.25T-5PENEFHE, BFPARIEERIEEEHR1E
BEWMEFER , W FEMR:
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o ZIFEAMAQM
o YIEHENES
CTIAVMEMIERN BN, EXAT:

HNEE:

1 root@rk3576-buildroot

3 root@rk3576-buildroot
1.wav

BIE SRR EAL:

1 root@rk3576-buildroot

/E
2 root@rk3576-buildroot:

/#

s

/E
2 root@rk3576-buildroot:

/#

R GND MIC CTIA

amixer —-c @ cset numid=67 off

echo —n "micl" > /sys/class/es8388_mic/mic_channel
arecord -D hw:0,0 —-f S16 LE -r 16000 —c 2 test _mic

amixer —c @ cset name='Speaker Switch' on
aplay -D hw:0,0 xihuangni.wav
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3.3.3. Mic

MX1.25T-2PZ = XiZOJ11, W TFEFfR:
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A~ W N -

[e2 0, ]

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

H#EERERE
root@rk3576-buildroot:/# arecord -1
xkxxk List of CAPTURE Hardware Devic

es kokkk

card 0: rockchipes8388 [rockchip-es8388], device @: dailink-multicodecs ES

8323 HiFi-0 [dailink-multicodecs ES
Subdevices: 1/1
Subdevice #0: subdevice #0

card 1: rockchiphdmi [rockchip-hdmi], device @: rockchip-hdmi i2s-hifi-@

[rockchip-hdmi i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

HEREFERE (TERERKE):

root@rk3576-buildroot:/# amixer —-c @ cset numid=50 100

numid=50, iface=MIXER,name="'Capture

; type=INTEGER,access=rw———R-—,values=2,min=0,max=192, step=0

: values=100,100
| dBscale-min=-96.00dB, step=0.50d

root@rk3576-buildroot:/# amixer -c

numid=52, iface=MIXER,name='Left Channel Capture Volume'
; type=INTEGER,access=rw———R-—,values=1,min=0,max=8, step=0

: values=0
| dBscale-min=0.00dB,step=3.00dB,

root@rk3576-buildroot:/# amixer -c

numid=53, iface=MIXER, name='Right Channel Capture Volume'
; type=INTEGER,access=rw———R-—,values=1,min=0,max=8, step=0

: values=0
| dBscale-min=0.00dB,step=3.00dB,

BB missl ($17)
root@rk3576-buildroot:/# amixer -c
numid=41, iface=MIXER, name="ALC Capt

; type=ENUMERATED, access=rw—————-

; Item #0 'Off!

; Item #1 'Right'

; Item #2 'Left!

; Item #3 'Stereo!

: values=3

WEBIIEE:
root@rk3576-buildroot:/# amixer -c

8323 HiFi-0]

Digital Volume'

B, mute=1

0 cget numid=52

mute=0

0 cget numid=53

mute=0

@ cset numid=41 3
ure Function'
,values=1, items=4

@ cset numid=38 8
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18

numid=38, iface=MIXER, name="ALC Capture Target Volume'

16 ; type=INTEGER, access=rw————— yvalues=1,min=0,max=15, step=0

47 : valyes=8

48 REREIRE:

49 root@rk3576-buildroot:/# amixer —c @ cset numid=46 15

50 numid=46, iface=MIXER, name="'ALC Capture NG Threshold'

51 ; type=INTEGER, access=rw—————— y,values=1,min=0,max=31, step=0

52 : values=15

=3 WRIEIRBEERTR:

54 root@rk3576-buildroot:/# amixer —-c @ cset numid=51 off

55 numid=51, iface=MIXER,name="'Capture Mute'

56 ; type=BOOLEAN, access=rw—————- yvalues=1

57 : values=off

23 FENLCRX (NicREBEAA, BNRZSBEXH) -

60 root@rk3576-buildroot:/# amixer -c @ cset numid=67 on

61 numid=67, iface=MIXER, name='Main Mic Switch'

62 ; type=BOOLEAN, access=rw—————- yvalues=1

63 : values=on
root@rk3576-buildroot:/# echo -n "mic2" > /sys/class/es8388_mic/mic_channe

64 t
root@rk3576-buildroot:/# arecord -D hw:0,0 —-f S16_LE -r 16000 -c 2 test_mi

65 c2.wav

66

2; YENRE:

69 root@rk3576-buildroot:/# amixer —-c @ cset numid=67 off
root@rk3576-buildroot:/# echo -n "micl" > /sys/class/es8388_mic/mic_channe

70 t
root@rk3576-buildroot:/# arecord -D hw:0,0 —-f S16_LE -r 16000 -c 2 test_mi
cl.wav

3.4. RTC

MX1.25T-2P RTCHtEEJ23, W TFEIFfR:
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EIRIV AN, RTCEMSZEUWT

rtchY BlIRE 54!

O 00O NO Ul WN -

#IZERT(E)
root@rk3576-buildroot:/# date -s '"2024-10-09 14:02:30"

#E rtcITHIAR NS BRI RS —EX
root@rk3576-buildroot:/# hwclock -w

HREEM rtc Rt E (KB E I EIEBERAARE)
root@rk3576-buildroot:/# hwclock -r
2024-10-09 14:02:35.945604+00:00

66



3.5. USB¥E[O

FRZIF1 N TypeCHEO (USB3.2 Genl OTG+DP1.4) , X#F1NUSB3.0-AE,
2'MUSB2.0PH2.0-4P # [, USBXFMEEERN/NTF4A,

3.5.1. TypeCi&E[

TypeC#2[0 (USB3.2 Gen1 OTG+DP1.4%iH) J7, S TFEIFfR:

o Y iEHost. DevicelEzt Bntik
e HIEDPE ML

Device MHLIET

{FEATypeCEIRAIEIZFEM, KR ITHELY—TADBIRE, WM TEFMR:

11N USB2.0-AEO K
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« BOEITATR v3.13 — >

Bt HEEY = Mtz & F i
TR e ATEE R
fi ool
e
SEENFLashInfo F
B D55 B monn
EEIDEARTH
Bt ‘ockdev\Image—rkEEBE_s\IDEI_SBESEEB—M&.YoidlZ-QDZdEI?lB—lZEIS img‘ TH#IIEF IR

T# 1R
T

[Edlia TR R

IETE T #EIRF (100%). ..
THEEH

l KW —A~ADBH % | 121 T »

o F[{EFAADBHEXF R TAMNEFHITINEEEL

HostEHE

EANTypeCi&k#E, B TypeC to USB-ARLIELIZ NUSBIME, M FEIFfR:

o ANRAIUE. RE. EirAERER

DP#E3\

B TypeCEINEERIRLIZADPE RS, SBEEITYPE-C to HDMIEIEL EZHDMIE 28
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o TIREMEBEITYPE-C DPHHIFE, DPE S IEE

3.5.2. USB3.0#&

FIRZEFI1USBS.0 TYPE-A #0, IiFJ10 (F) , WTFEFR:

USBRHEIRMHEV@IAEBRES], 21 USBim ORIz HIZ AN, USBEIRES], W TFRMAR:

USBIii O BINRTS shfE we
X [F) B8R echo 0 > /sys/class/leds/usb_pwr/brightness
UsB1/2 A=
HFREER echo 1> /sys/class/leds/usb_pwr/brightness
HEBIEHNRE: RETRE"0"XABR, 5"1"HZEIR
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3.5.3. USB2.0#&

FiRECE T188USB2.0 TYPE-AIEO, fUFJ10 (L) , KM2EPH2.0-4P#%0, IFJ8F1J9, USBIEO
HIRIHEV@IAIRENEE S, W FEFfR:

3.6. TF Card
TFREESZIESDIO3.0, XEFEERSDF, #BOMNTFIREEI4, WTEHAR:
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TFEZR

O 0o NO UL WN R

NP R RRRRRRRR
S WO NOoO UL B~ WDNNEPLROS

N
[y

xAm, ERE@HLERNTFRERBEL,

root@rk3576-buildroot:/# fdisk -1
Found valid GPT with protective MBR; using GPT

Disk /dev/mmcblk2: 61071360 sectors, 1148M

Logical sector size: 512

Disk identifier (GUID): 21130000-0000-4444-8000-051000030fd
Partition table holds up to 128 entries

First usable sector is 34, last usable sector is 61071326

Number Start (sector) End (sector) Size Name
1 16384 24575 4096K uboot
2 24576 32767 4096K misc
3 32768 163839 64.0M boot
4 163840 425983 128M recovery
5 425984 491519 32.0M backup
6 491520 8880127 4096M userdata
7 8880128 9142271 128M oem
8 9142272 61071295 24.7G rootfs
Device Boot StartCHS EndCHS StartLBA EndLBA
s Size Id Type
/dev/mmcb1lk1lpl 0,2,10 239,254,63 135 3858623

1884M e Win95 FAT16 (LBA)

Sector

3858489
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AR ARANIREFBRTFemmes XNEN, FIRESEHF RO X
EHENE,

3.7. M.2¥0O

FR EERIREM.2-M-key M.2#Z O EZRE, 1 FEMR:

T HEPCle2.15@(5, EAH2280RINVMERSIELR .

LN, SHIEEDER, FI
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1 root@rk3576-buildroot:/# fdisk -1
2 Disk /dev/ram@: 8 MiB, 8388608 bytes, 16384 sectors
3  Units: sectors of 1 x 512 = 512 bytes
4  Sector size (logical/physical): 512 bytes / 4096 bytes
5 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes
6
7
8 Disk /dev/raml: 8 MiB, 8388608 bytes, 16384 sectors
9 Units: sectors of 1 x 512 = 512 bytes
10  Sector size (logical/physical): 512 bytes / 4096 bytes
11 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes
12 .
13  Disk /dev/nvme@Onl: 476.94 GiB, 512110190592 bytes, 1000215216 sectors
14  Disk model: XPG GAMMIX S11L
15 Units: sectors of 1 % 512 = 512 bytes
16  Sector size (logical/physical): 512 bytes / 512 bytes
17 I/0 size (minimum/optimal): 512 bytes / 512 bytes
18 Disklabel type: dos
19 Disk identifier: 0x00000000
20
21  Device Boot Start End Sectors Size Id Type
22 /dev/nvmeOnlpl 2048 1000215182 1000213135 476.9G c W95 FAT32 (LBA)

3.8. LCDE R

3.8.1. DP

DP#[ (USB-C) J7, g1 FEFMIR:
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AIA(EA USB-C % HDMI 554 & HDMI Bt EE, 0 EMR:

s REYIFAK@30fpstit

3.8.2. HDMI-TX

FEHDMI-AEOJ14, I TEFRR:
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e H=XiF HDMI2.1 8K@60fps Hit

3.8.3. MIPI

J15 MIPI#Z 0 }940Pin FPC 0.5mm _iZ, W TEFIR:

o MIPHEEE 3.3V
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3.9. TPIEO

TP#£5(J16) 6Pin FPC 0.5mmE+, W TEFIR:

o ARE TP ZORLHEN TR

3.10. MIPI Camera

FiRAEFIBFEKIEO, D3Z9. J20f1J25, 0 FEFfR:
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J19F1J20{F FAFPCO05-PUW-32Ptifi = L 3& M+, J25{FFFPCO5-PUW-24Pilfii = E1gfEF, HAp
J1I9FNU25ZRINERD IMXA153715%k, J20FINEBLOV138551% %k,

AW N ERR:

TeeREdAL

3.10.1. &<

P J19R &k
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1 root@rk3576-buildroot:/# export DISPLAY=:0

2 root@rk3576-buildroot:/# gst-launch-1.0 v412src device=/dev/video42 ! vide
o/x-raw, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconver
t ! autovideosink sync=false

FRT 2035 &k

1 root@rk3576-buildroot:/# export DISPLAY=:0

2 root@rk3576-buildroot:/# gst-launch-1.0 v412src device=/dev/video51 ! vide
o/x-raw, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconver
t ! autovideosink sync=false

Pl J 25515k -

1 root@rk3576-buildroot:/# export DISPLAY=:0

2 root@rk3576-buildroot:/# gst-launch-1.0 v412src device=/dev/video33 ! vide
o/x-raw, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconver
t ! autovideosink sync=false

3.10.2. ME:
HMERJI0IBG L E A -

1 root@rk3576-buildroot:/# v412-ctl ——verbose —-d /dev/video42 —-set-fmt-video
=width=1920, height=1080,pixelformat="NV12' —--stream-mmap=4 —--stream-skip=3
——stream-to=./test-1920x1080.yuv ——stream-count=1 —-stream-poll

MEJ203R &K E &

1 root@rk3576-buildroot:/# v412-ctl —-verbose -d /dev/video51 —-set-fmt-video
=width=1920, height=1080,pixelformat="'NV12' —--stream-mmap=4 —--stream-skip=3
——stream-to=./test-1920x1080.yuv ——stream—-count=1 —-stream-poll

MERJ25R BB F
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1 root@rk3576-buildroot:/# v412-ctl —-verbose -d /dev/video33 —-set-fmt-video
=width=1920, height=1080,pixelformat="'NV12' —--stream-mmap=4 —--stream-skip=3
——stream-to=./test-1920x1080.yuv ——stream—-count=1 —-stream-poll

BERA:

1 root@rk3576-buildroot:/# ffplay —-f rawvideo -video_size 1920x1080 -pixel_fo
rmat nvl2 ./test-1920x1080-p50.yuv

3.10.3. MM :

MERJ1O8R KA -

1 root@rk3576-buildroot:/# v412-ctl ——stream-mmap=4 -d /dev/videod42 —-set-—fm
t-video=width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

HMEXJ 2085 K L3 -

1 root@rk3576-buildroot:/# v412-ctl ——stream-mmap=4 -d /dev/video51 ——set—fm
t-video=width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

HMERJ 2555 K0 -

1 root@rk3576-buildroot:/# v412-ctl ——stream-mmap=4 -d /dev/video33 —--set-fm
t-video=width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

B

1 root@rk3576-buildroot:/# ffplay —f rawvideo -video_size 1920x1080 -pixel_fo
rmat nv12 ./output.yuv
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3.11. Fan X &3

PH2 5V FanX E#80J3, W TFEFIR:

3.12. = HfE /a3

FIRECE TR = HEREE, ERBASZESC7/A20HTR, ERAPINANEET S
3/sys/bus/iio/devices/iio:device0,

3121, iISEFRHEE
BIATRAERNIHz, BSTI5400Hz, FRERIZEHENT:

v

1 echo 400 > /sys/bus/iio/devices/iio:device@/sampling_frequency

3.12.2. FREN =L /=3 2R
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# FRENXHINIRE

# FREXYHHANIEE

# SRENZHINIRE

0o NO UL A WN B

3.13. ADC

cat /sys/bus/iio/devices/iio:device@/in_accel_x_raw

cat /sys/bus/iio/devices/iio:device@/in_accel_y_raw

cat /sys/bus/iio/devices/iio:device@/in_accel_z_raw

FIRADCEOAMITHEEI26, ZIFLWADCHA, BERI12M, meaMAREL8V,

S5EEADCX NAYIRE TR TR

pin

E=L
ADC3
ADC4

GND

ADC5

BETR
/sys/bus/iio/devices/iio:devicel/in_voltage3_ra

/sys/bus/iio/devices/iio:devicel/in_voltage4_ra

/sys/bus/iio/devices/iio:devicel/in_voltage5_ra
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5 ADC6 /sys/bus/iio/devices/iio:devicel/in_voltage6_ra

6 ADC7 /sys/bus/iio/devices/iio:devicel/in_voltage7_ra

3.13.1. 3XEVEm A\ADC raw{E
BTIEENSE T S EHIEFKENADC rawfd, fN5KEXADC38rawi:

v

1 root@rk3576-buildroot:/# cat /sys/bus/iio/devices/iio:devicel/in_voltage3_r
aw
2 3770

3.13.2. ADCHABEITEAR

Vin = (raw/1024)x1.8v

HrAhVinR/RADCHINBE, rawR/ADC rawfl, EEEIADC3MIrawiE 258, NJADCIHNEE
e

Vin = (3770/4096)x1.8v = 1.657v

3.14. ¥ EiEZO

FHRFAER T 40pinXXEEY BIEO, SFE1IRUART, 18SPI, 2i&I2CHI161NGPIO, 40pin¥XHEEt5 |
EXWTF:
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pin

"
13
15
17
19
21
23
25

27

IOgE
3.3V
12C4_SDA
12C4_SCL
GPIO76
GND
GPIO75
GPIO72
GPIO73
3.3V
SPI0_MOSI
SPIO_MISO
SPI0_SCLK
GND

12C7_SDA

pin

10
12
14
16
18
20
22
24
26

28

5V
GND
UART7_TX
UART7_RX
GPIO77
GND
GPIO74
GPIO136
GND
GPIO137
SPI0_CS0
SPI0_CS1

12C7_SCL
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29 GPIO56 30 GND

31 GPIO57 32 GPIO132
33 GPIO58 34 GND
35 GPIO59 36 GPIO134
37 POWER_KEY 38 GPIO98
39 GND 40 GPIO99
3.14.1. GPIO

FRT RIZOME T16TGPIO, F1GPIOS|HIE XA, 2 FEPFR:

Fs pin GPIO #r5 GPIO NUM LIBGPIOD &2
1 7 GPIO2_B4 76 gpiochip2 12
2 " GPI02_B3 75 gpiochip2 11
3 12 GPIO2_B5 77 gpiochip2 13
4 13 GPIO2_BO 72 gpiochip2 8
5 15 GPIO2_B1 73 gpiochip2 9
6 16 GPIO2_B2 74 gpiochip2 10
7 18 GPIO4_B0O 136 gpiochip4 8
8 22 GPIO4_B1 137 gpiochip4 9
9 29 GPIO1_DO 56 gpiochip1 24
10 31 GPIO1_D1 57 gpiochip1 25
M 32 GPIO4_A4 132 gpiochip4 4
12 33 GPIO1_D2 58 gpiochip1 26
13 35 GPIO1_D3 59 gpiochip1 27
14 36 GPIO4_A6 134 gpiochip4 6

15 38 GPIO3_A2 98 gpiochip3 2



16 40 GPIO3_A3 99 gpiochip3 3

HRESHS

apt install -y libgpiod-dev gpiod

# -LXE GPI02 B4 Eﬁulljjl_.]Ean:'ile;\
gpioset gpiochip2 12=1

# IXE GPI02_B4 HmEBEBIFIRS
gpioset gpiochip2 12=0

O 00 NJOoO Ul b WN B

[
S

# 3REX GPI02_B4 HABTIRE
gpioget gpiochip2 12

=
=

3.14.2. UART

FRY REFEOME 7T1BUART (TTLEFE) , SNAIpinHIFIRE T R T:

pinfi IHRERE X ERIAFE LR RETR
8 UART_TX
TTL /dev/ttyS7
10 UART_RX
1  #microcomZ&Eap<
2 root@rk3576-buildroot:/# apt-get install microcom
3 # ik
4 root@rk3576-buildroot:/# microcom -s 115200 -p /dev/ttyS7
3.14.3- I2C

FRY REOMB2EKI2C, WNAIpINHIMNIRET R T:
pinfi THEERE X IRETR

3 12C4_SDA /dev/i2c-4
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5 12C4_SCL
27 [2C7_SDA

/dev/i2c-7
28 [2C7_SCL

3.14.4. SPI

FRY BREOMBEEKI2C, SNAIpinHIMIRET [ T:

pinfil IHREE X RETR
19 SPI_MOSI
21 SPI_MISO /dev/spidev0.0
23 SPI_SCLK
24 SPI_CSO0
26 SPI_CS1 /dev/spidev0.1

3.14.5. POWER_KEY

FIRY EIZROE37 pinfapower_key, RN AYIZETI RN /dev/input/event0, MAREBEFITRS LR
{EKEY_POWER, wJ@idevtestF Bl :

86



product 0x( version Oz0

“KEY)
e 116 (KEY

: time 175 07914, type 1 (EV EET), code 116 (KEY POVER), value 1
time A1, {_FEPORT -

time L A7 type 1 (EV_EKES 5 (EE value 0

3.15. GPU

HiTglmark2—-es2-wayland FFEgpuillif & :
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28

29
30

31

32

33
34
35
36
37
38

root@rk3576-buildroot:/# glmark2-es2-wayland
arm_release_ver: ¢g24p0-00eac@, rk_so_ver: 7

glmark2 2023.01

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-G52

GL_VERSION: OpenGL ES 3.2 v1.924p0-00eac0.7624deb1338aa462bb011099
003f89a4

Surface Config: buf=32 r=8 g=8 b=8 a=8 depth=24 stencil=0 samples=0

Surface Size: 800x600 windowed

[build] use-vbo=false: FPS: 1473 FrameTime: 0.679 ms

[build] use-vbo=true: FPS: 1399 FrameTime: 0.715 ms

[texture] texture-filter=nearest: FPS: 2044 FrameTime: 0.489 ms

[texture] texture-filter=linear: FPS: 2110 FrameTime: 0.474 ms

[texture] texture-filter=mipmap: FPS: 2101 FrameTime: 0.476 ms

[shading] shading=gouraud: FPS: 1191 FrameTime: 0.840 ms

[shading] shading=blinn-phong-inf: FPS: 1321 FrameTime: 0.757 ms

[shading] shading=phong: FPS: 1248 FrameTime: 0.802 ms

[shading] shading=cel: FPS: 1191 FrameTime: 0.840 ms

[bump] bump-render=high-poly: FPS: 652 FrameTime: 1.535 ms

[bump] bump-render=normals: FPS: 1924 FrameTime: 0.520 ms

[bump] bump-render=height: FPS: 1531 FrameTime: 0.653 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 1111 FrameTime: 0.901 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 518 FrameTime: 1.93
1 ms

[pulsar] light=false:quads=5:texture=false: FPS: 1347 FrameTime: 0.743 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 723 FrameTime: 1.383 ms

[desktop] effect=shadow:windows=4: FPS: 1458 FrameTime: 0.686 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 225 FrameTime: 4.453 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 203 FrameTime: 4.933 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 317 FrameTime: 3.157 ms

[ideas] speed=duration: FPS: 782 FrameTime: 1.280 ms

[jellyfish] <default>: FPS: 978 FrameTime: 1.023 ms

[terrain] <default>: FPS: 94 FrameTime: 10.683 ms

[shadow] <default>: FPS: 647 FrameTime: 1.547 ms

[refract] <default>: FPS: 181 FrameTime: 5.548 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 1276 FrameTime: 0.784
ms
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39

40

41

42

43

44

45

46

47
48

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 1156 FrameTime: 0.865
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 1239 FrameTime: 0.808
ms

[function] fragment-complexity=1low: fragment-steps=5: FPS: 1218 FrameTime:
0.821 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 1153 FrameTim
e: 0.867 ms

[loop] fragment-loop=false:fragment-steps=5:vertex—steps=5: FPS: 1369 Fram
eTime: 0.731 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex—-steps=5: FPS: 1344 F
rameTime: 0.744 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 1333 Fr
ameTime: 0.751 ms

glmark2 Score: 1115

3.16. NPU

22Z (Purple Pi OH2 YOLOVSFF &FA) X4,

{EFByolovE ¥ TR BV,
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O 00 N O U

10

11

12

root@rk3576-buildroot:/# tar —xvf rknn_yolov5_demo_Linux.tar.gz
root@rk3576-buildroot:/# cd rknn_yolov5_demo_Linux
root@rk3576-buildroot:/# chmod a+x rknn_yolov5_demo
root@rk3576-buildroot:/# ./rknn_yolov5_demo ./model/RK3576/yolov5s—-640-64
0.rknn ./model/bus. jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0.45
Loading mode...
sdk version: 2.3.2 (429f97ae6b@2025-04-09T09:09:27) driver version: 0.9.8
model input num: 1, output num: 3

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800,
5ize=1228800, w_stride = 640, size_with_stride=1228800, fmt=NHWC, type=INT
8, qnt_type=AFFINE, zp=-128, scale=0.003922

index=0, name=output®, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000
, $1ze=1632000, w_stride = 0, size_with_stride=1638400, fmt=NCHW, type=INT
8, qnt_type=AFFINE, zp=-128, scale=0.003922

index=1, name=286, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size
=408000, w_stride = 0, size_with_stride=491520, fmt=NCHW, type=INT8, qgnt_t
ype=AFFINE, zp=-128, scale=0.003922

index=2, name=288, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size
=102000, w_stride = 0, size_with_stride=163840, fmt=NCHW, type=INT8, qnt_t
ype=AFFINE, zp=-128, scale=0.003922
model is NHWC input fmt
model input height=640, width=640, channel=3
Read ./model/bus.jpg ...
img width = 640, img height = 640
once run use 37.585000 ms
loadLabelName ./model/coco_80_labels_list.txt
person @ (209 243 286 510) 0.879723
person @ (479 238 560 526) 0.870588
person @ (109 237 232 534) 0.828112
bus @ (93 129 553 464) 0.700761
person @ (79 353 122 517) 0.307297
save detect result to ./out.jpg
loop count = 10 , average run 33.047100 ms

RITRERFRAERENREE R, MTMR:
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3.17. QT5

QTN 2R moveblocks#wiZFZ% (Purple Pi OH2 QTR AF & FAt)
X $5qt5.15, M5 AT

1 root@rk3576-buildroot:/# chmod a+x ./moveblocks
2 root@rk3576-buildroot:/# ./moveblocks

SERUWTAR:
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mov e bod ks A - O X

3.18. USB #B{&:L

3.18.1. MIAUSBIBGLiIZE TS

root@rk3576-buildroot:/# grep '' /sys/class/video4linux/video*/name

/sys/class/videod4linux/video73/name:Webcam gadget: UVC Color Camera
/sys/class/videod4linux/video74/name:Webcam gadget: UVC Color Camera

U 5 WN -

MU E1E BB HIUSBIEBG LIS & T S5 /dev/video73F1/dev/video74, —HRENE/NI— DTS
BN/dev/video73.

3.18.2. EEUSBIRG L TIFHIEIGIEN
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root@rk3576-buildroot:/# v412-ctl -d /dev/video73 —-list-formats-ext
ioctl: VIDIOC_ENUM_FMT
Type: Video Capture

[0]: 'MIPG' (Motion-JPEG, compressed)
Size: Discrete 1920x1080

O 0o NO UL WN -

10
11
12
13
14
15
16
17
18
19
20
21 =
22
23
24
25
26
27
28
29
30
31
32
33
34 =
35
36
37
38
39
40
41
42
43
44
45

Size:

Size:

Size:

Size:

Size:

[1]: 'YUYV' (YUYV 4:2:2)
Discrete 640x480
Interval:
Interval:
Interval:
Discrete 1280x720
Interval:
Interval:
Interval:
Discrete 1920x1080
Interval:
Interval:
Interval:
'H264"' (H.264, compressed)
Discrete 1920x1080
Interval:
Interval:
Interval:
Interval:
Interval:
Interval:
Discrete 1280x720
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

(SIS

(SIS IS BN G I G )

[SENS

.033s
.067s
.100s

.067s
.100s
.200s

.067s
.100s
.200s

.033s
. 040s
.050s
.067s
.100s
.200s

.033s
. 040s
.050s

Interval: Discrete 0.033s (30.000 fps)
Interval: Discrete 0.040s (25.000 fps)
Interval: Discrete 0.050s (20.000 fps)
Interval: Discrete 0.067s (15.000 fps)
Interval: Discrete 0.100s (10.000 fps)
Interval: Discrete 0.200s (5.000 fps)
Size: Discrete 1280x720

Interval: Discrete 0.033s (30.000 fps)
Interval: Discrete 0.040s (25.000 fps)
Interval: Discrete 0.050s (20.000 fps)
Interval: Discrete 0.067s (15.000 fps)
Interval: Discrete 0.100s (10.000 fps)
Interval: Discrete 0.200s (5.000 fps)

(30.000 fps)
(15.000 fps)
(10.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
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4419 Interval: Discrete 0.067s (15.000 fps)
e Interval: Discrete 0.100s (10.000 fps)
s Interval: Discrete 0.200s (5.000 fps)

MR EEBFAUSBER G K5 BIRSZFF LA A8 :
1. MJPG 1920x1080 30fps

. MJPG 1280x720 30fps

. YUYV 640x480 30fps

YUYV 1280x720 15fps

H264 1920x1080 30fps

H264 1280x720 30fps

o o B w N

3.18.3. Fi'tEUSBIR{% L E(%

{EFgstreamer¥il iz USBIR G LB,

3.18.3.1. MUPGIE=

BT USBRG kML E&GEMIPGIEI, HiEE(ERmppjpegdech#idas:

1 gst-launch-1.0 v412src device=/dev/video73 ! image/jpeg,width=1920,height=1
080, framerate=30/1 ! mppjpegdec ! videoconvert ! autovideosink

3.18.3.2. YUYV

IRUSBRELMEEGREYUVAEL, NAFEEEmppjpegdech#idas:

1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-raw,format=YUY2, width
=640, height=480, framerate=30/1 ! videoconvert ! autovideosink sync=false

3.18.3.3. H2644&3(
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v

1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-h264,width=1920,height
=1080, framerate=30/1 ! mppvideodec ! videoconvert ! autovideosink

Purple Pi OH2 Ubuntu&4;

4. INRE R A= OfER A&

4.1. DEBUG UART

DEBUG UARTI&JS, W TFEIFAR:
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{EFAUSB Type-CEEL:, E1ZPCIHAIUSBIZO ., RASIRANEI—"1 “USB-SERIAL CH340” i [11%
&,

EOEFZFKSEE: industio/123456

FERIEIREE (MobaXterm, putty) £, MMobaXtermAfilF, IXESEUT:
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Session settings

N @ B ¥ ¥ & @ @ ¥ @ =m @

SSH Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Serial  File Shell Browser

Warning: you have reached the maximum number of saved sessions for the personal edition of Mobakterm.
You can start a new session but it will not be automatically saved.

Please support MobaXterm by subscribing to the Professional edition here: https://mobaxterm.mobatek_net

»¥ Basic Serial settings

X O

=

Mosh AwsS3 WSL

COM7 (USB-SERIAL GH340 (COMT)) v Speed (bps) *[1500000 ~

Serial port *

&% Advanced Serial settings HE Terminal settings Bookmark settings

Serial (COM) session

@ 0K © Cancel

SSHEF

FEAEIPRIRETIR T, BUARJMUBESSHERH RS,

SSHEFMKS %45 industio/123456
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Session settings

N @B B ¥ ¥ ¥ e @ ¥ §E =m @ x 0

SSH  Telnet Rsh  Xdmcp RDP  VNC FTP  SFTP  Serial File Shell Browser Mosh AwsS3 WSL

Warning: you have reached the maximum number of saved sessions for the personal edition of Mobakterm.
You can start a new session but it will not be automatically saved.
Please support MobaXterm by subscribing to the Professional edition here: https://mobaxterm.mobatek_net

Basic SSH settings

Remate host *| 192.168.0.121 8 Specify username  |root v | 2 Port 22 :
Advanced SSH settings B Terminal settings “#: Network settings Bookmark settings
Secure Shell (SSH) session \
Q@ O0K € Cancel

4.2. A%

4.2.1. LAKM
FIREMBETIKAKRWIZEOMEI21FII22, W TEFAIR:
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BETRDAINeth0Metht, DKXMIZOBIAZIFDHCP, REERFUAWEOEZKAIENT 0 R
S 1P i,

EthernetiBIPIZE :
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O 0o NO UL WN -

P =
W N R

14
15
16
17
18
19
20
21
22

industio@industio:~$ ifconfig etho
eth@: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500

ether 2a:6b:1b:4f:e7:bf txqueuelen 1000 (Ethernet)

RX packets @ bytes 0 (0.0 B)

RX errors @ dropped @ overruns @ frame 0

TX packets @ bytes 0 (0.0 B)

TX errors @ dropped @ overruns @ carrier @ collisions 0
device interrupt 67

industio@industio:~$ ifconfig ethl
ethl: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

inet 192.168.1.116 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 feB80::4281:69a2:6758:f125 prefixlen 64 scopeid 0x20<link>
ether 2e:6b:1b:4f:e7:bf txqueuelen 1000 (Ethernet)

RX packets 643 bytes 117640 (117.6 KB)

RX errors @ dropped @ overruns @ frame 0

TX packets 419 bytes 49002 (49.0 KB)

TX errors @ dropped @ overruns @ carrier @ collisions 0

device interrupt 69

Ethernetf2SIPIRE :
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O 0o NO UL WN R

(R
| S

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

root@industio:~# touch /etc/netplan/0l-netcfg.yaml
root@industio:~# vim /etc/netplan/0l-netcfg.yaml
root@industio:~# cat /etc/netplan/0l-netcfg.yaml

network:
version: 2
ethernets:
etho:
dhcp4: no
addresses: [192.168.3.121/24]
nameservers:
addresses: [192.168.3.1,8.8.8.8, 114.114.1
14.114]
routes:
- to: 0.0.0.0/0
via: 192.168.3.1
metric: 100
#ILBNAERR

root@industio:~# netplan apply
Cannot call openvswitch: ovsdb-server.service is not running.

industio@industio:~$ ifconfig etho

eth@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.3.121 netmask 255.255.255.0 broadcast 192.168.3.255
inet6 feB80::1b83:al56:cb16:c6b@ prefixlen 64 scopeid 0x20<link>
inet6 fe80::f8c6:baff:fec7:c60 prefixlen 64 scopeid 0x20<link>
ether 2a:6b:1b:4f:e7:bf txqueuelen 1000 (Ethernet)
RX packets 4203 bytes 417790 (407.9 KiB)
RX errors @ dropped 164 overruns @ frame 0
TX packets 392 bytes 32299 (31.5 KiB)
TX errors @ dropped @ overruns @ carrier @ collisions 0
device interrupt 121

IREWRER, WEFSIPIREDAENS.

4.2.2. WiFi

ERWIFI/EH, FEEEREURERENES, WIFIRRMKLEFI7, WTEMR:
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FEIEWIFi S
T BMERNmcli TR &EZEwifis:
. Shell

#EEMNBEZORE:

root@industio:~# nmcli device

#HERMUTH<TERIR AN WiFi WEK:

root@industio:~# nmcli device wifi list

HEZER WiFi M.

root@industio:~# nmcli device wifi connect MKS password 213
#INERRES:

root@industio:~# nmcli connection show ——active

OO UL, WN -

BEEwlanOrJIPHbit, BHIAERRIY:
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1 root@industio:~# ifconfig wlan®

2 wlan@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

3 inet 192.168.1.120 netmask 255.255.255.0 broadcast 192.168.1.255
4 inet6 feB80::ebce:be28:4c94:577e prefixlen 64 scopeid 0x20<link>
5 ether c0:f5:35:12:e6:34 txqueuelen 1000 (Ethernet)

6 RX packets 18 bytes 2238 (2.2 KB)

7 RX errors @ dropped @ overruns @ frame 0

8 TX packets 52 bytes 7844 (7.8 KB)

9 TX errors @ dropped @ overruns @ carrier @ collisions 0

11 root@industio:~# ping www.baidu.com

12 PING www.a.shifen.com (183.2.172.17): 56 data bytes

13 64 bytes from 183.2.172.17: icmp_seq=0 tt1=52 time=8.007 ms
14 64 bytes from 183.2.172.17: icmp_seq=1 tt1=52 time=8.049 ms
15 64 bytes from 183.2.172.17: icmp_seq=2 tt1=52 time=7.901 ms

A AR RE &R
R EEA LA [Pl EUugd, WTEMR:

TR FPSE [Wi-Fi Settings] , M1 TFEIFRR:
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BEWIFIRRIIR, REEE

Settings

Network
Bluetooth
Background
&) Appearance
0 Notifications
Search
i Applications
Privacy

Online Accounts

> sharing

Sound

Power

Displays

Mouse & Touchpad

Keyboard Shortcuts

= Printers

0

o7 WI-Fi (wlan0) Mot Connected

Select Network

Turn OFF

Wi-Fi Setkings
%/ Wi-Fi (p2p0) Mokt Connected
on

©} settings
B Lock
() Power OFf f Lag Out

T

RIAREIR, WTEMR:

wlano

Airplane Mode

Disables Wi-Fi, Bluetooth and mobile broadband

Visible Networks

v

v

v

v

v

TP-LINK_SG_BS7A

TP-LINK_B87A

B-LINK_5D1D

Industio_2.4

Xiaemi_7FAS

Industio_5.8

TP-LINK_1BAA

Factory-test-2.4G

Xiaomi_7FA5_5G

Factory-test5G

ChinaNet-21EA

Meorient-52

MERCURY_836C44

SBERIRMAE, ERREMAEN, WTEMR:

104



Authentication required

Passwords or encryption keys are required to
access the wireless network “TP-LINK_5G_BB7A".

LIIIILLL @ |

Cancel Connect

MRARBREEE"Y "R, RnEERD, WTEMR:

settings = wlano

Airplane Mode

Network Disables Wi-Fi, Bluetooth and mobile broadband

Bluetooth
Visible Networks
Background
¥ TP-LINK_BS7A
Appearance
¥ TP-LINK_1BAA
Notifications
B-LINK_5D1D
search
factory-test-2.4G
i Applications
¥ Industio_5.8
Privacy

¥ Industio_2.4

online Accounts

% TP-LINK_5G_BBTA Vv
sharing

¥ Xxiaomi_7FAs
Sound

W factory-test-5G
Power

Xiaomi_7FAS5_5G
Displays

Meorient-SZ-GUEST
Mouse & Touchpad

ChinaNet-MvDm
Keyboard Shorteuts

. Meorient-SZ
Printers

Bidifconfig AL EBWIanORYIPHELLEEIA, HLUWT:
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1 root@industio:~# ifconfig wlan@

2 wlan@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500

3 inet 192.168.1.120 netmask 255.255.255.0 broadcast 192.168.1.255
4 inet6 fe80::ebce:be28:4c94:577e prefixlen 64 scopeid 0x20<link>
5 ether c0:f5:35:12:e6:34 txqueuelen 1000 (Ethernet)

6 RX packets 141 bytes 40786 (40.7 KB)

7 RX errors @ dropped @ overruns @ frame 0

8 TX packets 114 bytes 30656 (30.6 KB)

9 TX errors @ dropped @ overruns @ carrier @ collisions 0

4.2.3. Bluetooth

REERE:
R REA LA [FALEH] , W TFEMR:

BT RPaT [BE5F) , 424853 [Bluetooth Setting] , M1 TFEIFfR:
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Wi-Fi (wlanD) Not Connected

TP-LINK_B8T7A
on
Turn OFF

Bluetooth Settings

Settings
Lock

Power Off / Log Out

MHBESAEIR, REBEEERNEFIRERM, ERETIRE, WTEMR:

Settings Bluetooth
T WiFi
@ Network
Bluetooth
3 Background
Appearance

Q0 Notifications

Search
AirPods -Find My Not Set Up
i Applications

Privacy

< Online Accounts

REBIREERR Connected”, RNZIREEERZMIN, W TEFRR:

Settings Bluetooth
T Wi-Fi
%) Network
i Bluetooth

Background
2 Appearance
O Notifications
2 search

i Applications

& Privacy

< Online Accounts AirPods - Find My

= Sharing

Sound

) Power
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O 0o NO UL WN R

(AR
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~

BR{E

#HTFIEST

root@industio:

#HAEE

root@industio:

HEBRRE

root@industio:

HEEETRE

root@industio:

#IE TR

root@industio:

HERE

root@industio:

4.3.1. [N\

B\ O APH2.0-4Pi%E1%23J13, WM TEFIR:

~i

~i

~i

~i

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

o XFMFEE, BTFENF4Q WL

power on
scan on
devices
trust 7C:C1:80:09:DD:6C
pair 7C:C1:80:09:DD:6C

connect 7C:C1:80:09:DD:6C

Shell
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1 #EEFF

2 root@industio:~# aplay -1

3 xkkk List of PLAYBACK Hardware Devices sk

4  card 1: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES
8323 HiFi-@ [dailink-multicodecs ES8323 HiFi-0]

5 Subdevices: 1/1

6 Subdevice #0: subdevice #0

7  card 2: rockchiphdmi [rockchip-hdmil, device @: rockchip-hdmi i2s-hifi-@
[rockchip—hdmi i2s-hifi-0]

8 Subdevices: 1/1

9 Subdevice #0: subdevice #0

10

11 #SEREIE+R

12 root@industio:~# aplay -D hw:0,0 xihuangni.wav

13 Playing WAVE 'xihuangni.wav' : Signed 16 bit Little Endian, Rate 44100 H
z, Stereo

14 #ZIEMEHDMI

15 root@industio:~# aplay -D hw:1,0 xihuangni.wav

16 Playing WAVE 'xihuangni.wav' : Signed 16 bit Little Endian, Rate 44100 H
z, Stereo

4.3.2. Eifl

FIREIFERI.5mmPIUTBEANLEE (CTIA) J12, FMEEMX1.25T-5PENEFHE, AP oiRIBEERIZAED1E
EHEFER , TEAMR:
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o XFFEAMLM
o IFHMNRE
CTIATMEMERTVEA, EXAT:

L R GND MIC CTIA
HFE:

1 root@industio:~# amixer —-c @ cset numid=67 off

2 root@industio:~# echo —n "micl" > /sys/class/es8388_mic/mic_channel

3 root@industio:~# arecord -D hw:0,0 —-f S16_LE -r 16000 —-c 2 test_micl.wav
B EMEIEANL:

1 root@industio:~# amixer —c @ cset name='Speaker Switch' on
2 root@industio:~# aplay -D hw:0,0 xihuangni.wav

4.3.3. Mic

MX1.25T-2PZ =X & OJ11, W TFEFfR:
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A~ W N -

[e2 0, ]

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

H#EERERE
root@industio:~# arecord -1
skkk List of CAPTURE Hardware Devices skkx
card 0: rockchipes8388 [rockchip-es8388], device @: dailink-multicodecs ES
8323 HiFi-@ [dailink-multicodecs ES8323 HiFi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0
card 1: rockchiphdmi [rockchip-hdmi], device @: rockchip-hdmi i2s-hifi-@
[rockchip—hdmi i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

#HAREERE (T EREFAE):

root@industio:~# amixer -c @ cset numid=50 100

numid=50, iface=MIXER, name='Capture Digital Volume'
; type=INTEGER,access=rw———R——,values=2,min=0,max=192,step=0
: values=100,100
| dBscale-min=-96.00dB,step=0.50dB,mute=1

root@industio:~# amixer -c @ cget numid=52

numid=52, iface=MIXER,name="'Left Channel Capture Volume'
; type=INTEGER,access=rw——R——,values=1,min=0,max=8, step=0
: values=0
| dBscale-min=0.00dB,step=3.00dB,mute=0

root@industio:~# amixer -c @ cget numid=53

numid=53, iface=MIXER, name='Right Channel Capture Volume'
; type=INTEGER,access=rw——R——,values=1,min=0,max=8, step=0
: values=0
| dBscale-min=0.00dB,step=3.00dB,mute=0

BB missl ($77)
root@industio:~# amixer -c @ cset numid=41 3
numid=41, iface=MIXER,name="ALC Capture Function'
; type=ENUMERATED, access=rw—————- ,values=1,items=4
; Item #0 'Off!
; Item #1 'Right'
; Item #2 'Left!
; Item #3 'Stereo!
: values=3

BERREE:

root@industio:~# amixer -c @ cset numid=38 8
numid=38, iface=MIXER, name="'ALC Capture Target Volume'
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ﬂé ; type=INTEGER, access=rw—————— ,values=1,min=0,max=15, step=0
: values=8

o ERE TR

48 root@industio:~# amixer —-c @ cset numid=46 15

49 numid=46, iface=MIXER, name="ALC Capture NG Threshold'

50 ; type=INTEGER, access=rw————— y,values=1,min=0,max=31, step=0

51 : values=15

= HWREREERAR:

53 root@industio:~# amixer —c @ cset numid=51 off

54 numid=51, iface=MIXER, name="'Capture Mute'

55 ; type=BOOLEAN,access=rw————— ,values=1

56 : values=off

g; #EMICHE (MicREBEAF, BNREBEXH) -

59 root@industio:~# amixer —-c @ cset numid=67 on

60 numid=67, iface=MIXER,name="'Main Mic Switch'

61 ; type=BOOLEAN,access=rw————-— ,values=1

62 : values=on

63 root@industio:~# echo —-n "mic2" > /sys/class/es8388_mic/mic_channel

64 root@industio:~# arecord -D hw:0,0 —-f S16_LE -r 16000 —-c 2 test_mic2.wav

22 YENRE:

67 root@industio:~# amixer —c @ cset numid=67 off

68 root@industio:~# echo -n "micl" > /sys/class/es8388_mic/mic_channel

root@industio:~# arecord -D hw:0,0 -f S16_LE -r 16000 —-c 2 test_micl.wav

4.4. RTC

MX1.25T-2P RTCH;tEEJ23, 1 FEFfR:
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EHE3V AN,
el [BIRE FA:

R ERT(8]
root@industio:~# date -s "2024-10-09 14:02:30"

#E rtcITHIAR NS BRI ARSI —EX
root@industio:~# hwclock -w

#IREVEM rtcHRIRd(E] (KT ERIEENE EZB AKRRE)
root@industio:~# hwclock -r
2024-10-09 14:02:35.945604+00:00

O 00O NO Ul WN -

4.5. USBiE[

FIRZIFI N TypeCiEO (USB3.2 Gen1 OTG+DP1.4) , Z#F11MUSB3.0-A#EO, 11MNUSB2.0-AEO K&
21NUSB2.0PH2.0-4P %[0, USBXJMNatEBLN/NF4A,

4.5.1. TypeC#EQO

TypeCiE[D (USB3.2 Gen1 OTG+DP1.4%H) J7, W TFEIFAR:
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e Fi%Host, DevicetEz BEht)ik
o LISDPERHE

Device MHLIET

ERATYpeCHIBLIEIZBM, FxrTRERI—1ADBIRE, W TEFR:

 BEITAETE w313 _ %
THEe AEEN =g Mtz & F i
et AT
Bt i 14 FIS R
%Eﬂ]’las}dnfﬁﬁﬁﬁ
s ot i T e
HEIDEARTH
B ‘ ockdeviInage—rk3I568_s\[D0_SBCI586-Androi d12-20240716-1203. img‘ T#IIDEF I
THIIERGH
T
TFTET#IEH (100%). . .
T#E kT
I ﬁ-ﬂﬂ. "FADB‘&-?& I 1-2-1 :ADB v

o FI{EAADBHEXFRTLANZ FHITINEEREL

HostE ==

EATypeCigk#&, F@ITypeC to USB-ARLIELIZAUSBIME, I TFEFIR:
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o AIRRBIVE. B#E. BinAtERER

DPIER

BiI TypeCEINAERUEZIZEADPE R~2s, TEIITYPE-C to HDMIBURZ EIZHDMIE /28

e TIREEBEITYPE-C DPHIHIEE, DPESMHBIEE

4.5.2. USB3.0¥00
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FHREIF1USB3.0 TYPE-A 50, iIFJ10 (F) , ANTFEFRER:

USBRIEERHOV@IAMEERES], 27 USBIm M EIZHIZHMN, USBEIRIZT], W TFRMAR:

USBI#O BRINRTS s e
EZiL==N echo 0 > /sys/class/leds/usb_pwr/brightness
UsB1/2 Fia
FREER echo 1> /sys/class/leds/usb_pwr/brightness
HEBERHNRE: RETRE"0"XHABRE, B"1"HEER

4.5.3. USB2.0¥0

FRECE T188USB2.0 TYPE-A#ZO, fIFJ10 (L) , KM2EPH2.0-4P3E0, {uFJ8FIJ9, USBIEO
HIRMHSV@IARIRENEE ), W TEFRR:
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4.6. TF Card

TFREEX$SDIO3.0, X¥rE&ESDF, #HOMTEREEI4, W TEMR:
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TFEZR

O 0o NO UL WN R

NP R RRRRRRRR
S WO NOoO UL B~ WDNNEPLROS

N
[y

xAm, ERE@HLERNTFRERBEL,

root@industio:~# fdisk -1
Found valid GPT with protective MBR; using GPT

Disk /dev/mmcblk2: 61071360 sectors, 1148M

Logical sector size: 512

Disk identifier (GUID): 21130000-0000-4444-8000-051000030fd
Partition table holds up to 128 entries

First usable sector is 34, last usable sector is 61071326

Number Start (sector) End (sector) Size Name
1 16384 24575 4096K uboot
2 24576 32767 4096K misc
3 32768 163839 64.0M boot
4 163840 425983 128M recovery
5 425984 491519 32.0M backup
6 491520 8880127 4096M userdata
7 8880128 9142271 128M oem
8 9142272 61071295 24.7G rootfs
Device Boot StartCHS EndCHS StartLBA EndLBA
s Size Id Type
/dev/mmcb1lk1lpl 0,2,10 239,254,63 135 3858623

1884M e Win95 FAT16 (LBA)

Sector

3858489
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AR BAFNIEFHTemmcs XZEN, FIESHEHRFNIXESEN, SEITEBMER, F5f
EHENE,

4.7. M.2¥0

FR EERIREM.2-M-key M.2#Z O EZRE, 1 FEMR:

T HEPCle2.15@(5, EAH2280RINVMERSIELR .
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1 root@industio:~# fdisk -1
2 Disk /dev/ram@: 8 MiB, 8388608 bytes, 16384 sectors
3  Units: sectors of 1 x 512 = 512 bytes
4  Sector size (logical/physical): 512 bytes / 4096 bytes
5 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes
6
7
8 Disk /dev/raml: 8 MiB, 8388608 bytes, 16384 sectors
9 Units: sectors of 1 x 512 = 512 bytes
10  Sector size (logical/physical): 512 bytes / 4096 bytes
11 I/0 size (minimum/optimal): 4096 bytes / 4096 bytes
12 .
13  Disk /dev/nvme@Onl: 476.94 GiB, 512110190592 bytes, 1000215216 sectors
14  Disk model: XPG GAMMIX S11L
15 Units: sectors of 1 % 512 = 512 bytes
16  Sector size (logical/physical): 512 bytes / 512 bytes
17 I/0 size (minimum/optimal): 512 bytes / 512 bytes
18 Disklabel type: dos
19 Disk identifier: 0x00000000
20
21  Device Boot Start End Sectors Size Id Type
22 /dev/nvmeOnlpl 2048 1000215182 1000213135 476.9G c W95 FAT32 (LBA)

4.8. LCDE R

4.8.1. DP

DPi#E[O (USB-C) J7, W1 FEFIR:
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AIA(EA USB-C % HDMI 554 & HDMI Bt EE, 0 EMR:

s REYIFAK@30fpstit

4.8.2. HDMI-TX

FEHDMI-AEOJ14, I TEFRR:
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e H=XiF HDMI2.1 8K@60fps Hit

4.8.3. MIPI

J15 MIPI#Z0940Pin FPC 0.5mm 3%, W TFEMR:

e MIPIf{tEE}93.3V
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4.9. TPEO

TP#£5(J16) 6Pin FPC 0.5mmE+, W TEFIR:

o ARE TP ZORLHEN TR

4.10. MIPI Camera

FiRAEFIBFEKIEO, D3Z9. J20f1J25, 0 FEFfR:
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J19F1J20{F FAFPCO05-PUW-32Ptifi = L 3& M+, J25{FFFPCO5-PUW-24Pilfii = E1gfEF, HAp
J1I9FNU25ZRINERD IMXA153715%k, J20FINEBLOV138551% %k,

AW N ERR:

TeeREdAL

4.10.1. MR HL:
SISk
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1 root@industio:~# export DISPLAY=:0

2 root@industio:~# gst-launch-1.0 v412src device=/dev/video42 ! video/x-raw,
format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! autov
ideosink sync=false

PR J2018 &k

1 root@industio:~# export DISPLAY=:0

2 root@industio:~# gst-launch-1.0 v412src device=/dev/video51 ! video/x-raw,
format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! autov
ideosink sync=false

FbeJ255R 5k -

1 root@industio:~# export DISPLAY=:0

2 root@industio:~# gst-launch-1.0 v412src device=/dev/video33 ! video/x-raw,
format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! autov
ideosink sync=false

4.10.2. HME:
MERNOFRG KB F -

1 root@industio:~# v412-ctl —--verbose -d /dev/video42 —--set-fmt-video=width=1
920,height=1080,pixelformat="'NV12' —-stream—-mmap=4 —--stream-skip=3 --strea
m-to=./test-1920x1080.yuv —-stream—-count=1 ——stream-poll

MERJ201R &K E A

1 root@industio:~# v412-ctl ——verbose -d /dev/video51 —--set-fmt-video=width=1
920,height=1080,pixelformat="'NV12' —-stream-mmap=4 —-stream-skip=3 --strea
m—to=./test-1920x1080.yuv —-stream—count=1 —-stream-poll

MERJ25R G E
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1 root@industio:~# v412-ctl ——verbose -d /dev/video33 —--set-fmt-video=width=1
920,height=1080,pixelformat="'NV12' —-stream—-mmap=4 —-stream-skip=3 --strea
m—to=./test-1920x1080.yuv —-stream—-count=1 —-stream-poll

BERA:

1 root@industio:~# ffplay —f rawvideo -video_size 1920x1080 -pixel_format nvl
2 ./test-1920x1080.yuv

4.10.3. MM :

MERJ1OHR & KA -

1 root@industio:~# v412-ctl ——stream-mmap=4 -d /dev/video42 —-set-fmt-video=
width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

HMERJ 2035 K L -

1 root@industio:~# v412-ctl ——stream-mmap=4 -d /dev/video51 —--set-fmt-video=
width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

HMERJ 2555 KL -

1 root@industio:~# v412-ctl ——stream-mmap=4 -d /dev/video33 —-set-fmt-video=
width=1920,height=1080,pixelformat="'NV12' —--stream-to=./output.yuv

B

1 root@industio:~# ffplay —f rawvideo -video_size 1920x1080 -pixel_format nvl
2 ./output.yuv
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4.11. Fan X5

PH2 5V FanX E#80J3, W TFEFIR:

4.12. =HhERESS

FIRECE TR = HEREE, ERBASZESC7/A20HTR, ERAPINANEET S
3/sys/bus/iio/devices/iio:device0,

4.121. iISEFRHEE
BIATRAERNIHz, BSTI5400Hz, FRERIZEHENT:

v

1 echo 400 > /sys/bus/iio/devices/iio:device@/sampling_frequency

4.12.2. FRER =1L =R 2R
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# FRENXHINIRE

# FREXYHHANIEE

# SRENZHINIRE

0o NO UL A WN B

4.13. ADC

cat /sys/bus/iio/devices/iio:device@/in_accel_x_raw

cat /sys/bus/iio/devices/iio:device@/in_accel_y_raw

cat /sys/bus/iio/devices/iio:device@/in_accel_z_raw

FIRADCEOAMITHEEI26, ZIFLWADCHA, BERI12M, meaMAREL8V,

S5EEADCX NAYIRE TR TR

pin

E=L
ADC3
ADC4

GND

ADC5

BETR
/sys/bus/iio/devices/iio:devicel/in_voltage3_ra

/sys/bus/iio/devices/iio:devicel/in_voltage4_ra

/sys/bus/iio/devices/iio:devicel/in_voltage5_ra
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5 ADC6 /sys/bus/iio/devices/iio:devicel/in_voltage6_ra

6 ADC7 /sys/bus/iio/devices/iio:devicel/in_voltage7_ra

4.13.1. RENEA\ADC rawfE
BTIEENSE T S EHIEFKENADC rawfd, fN5KEXADC38rawi:

v

1 root@industio:/# cat /sys/bus/iio/devices/iio:devicel/in_voltage3_raw
2 3770

4.13.2. ADCHINBEITEAR

Vin = (raw/4096)x1.8v

HAAVINRRADCHIARBE, rawiRRADC rawfd, LEINADC3RIraw{&’9258, MADC3MAREE
N

Vin = (3770/4096)x1.8v = 1.657v

4.14. ¥ BiEO

FHRFAE T 40pinxNHEEH BIZEO, BFE1UART, 18SPI, 28&I12CH161NGPIO, 40pinXXHEE 5| BIE X
I
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pin

"
13
15
17
19
21
23
25

27

IOgE
3.3V
12C4_SDA
12C4_SCL
GPIO76
GND
GPIO75
GPIO72
GPIO73
3.3V
SPI0_MOSI
SPIO_MISO
SPI0_SCLK
GND

12C7_SDA

pin

10
12
14
16
18
20
22
24
26

28

5V
GND
UART7_TX
UART7_RX
GPIO77
GND
GPIO74
GPIO136
GND
GPIO137
SPI0_CS0
SPI0_CS1

12C7_SCL
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29

31

33

35

37

39

4.14.1. GPIO

FRT RIZOME T16TGPIO, F1GPIOS|HIE XA, 2 FEPFR:

10

1

12

13

14

15

pin
7
il
12
13
15
16
18
22
29
31
32
33
35
36

38

GPIO56

GPIO57

GPIO58

GPIO59

POWER_KEY

GND

GPIO #r5
GPIO2_B4
GPI02_B3
GPIO2_B5
GPI02_B0O
GPIO2_B1
GPI0O2_B2
GPIO4_B0
GPIO4_B1
GPIO1_DO
GPIO1_D1
GPIO4_A4
GPIO1_D2
GPIO1_D3
GPIO4_A6

GPIO3_A2

30

32

34

36

38

40

GPIO NUM

76

75

77

72

73

74

136

137

56

57

132

58

59

134

98

GND

GPIO132

GND

GPIO134

GPIO98

GPIO99

LIBGPIOD™i =

gpiochip2 12
gpiochip2 11
gpiochip2 13
gpiochip2 8
gpiochip2 9
gpiochip2 10
gpiochip4 8
gpiochip4 9
gpiochip1 24
gpiochip1 25
gpiochip4 4
gpiochip1 26
gpiochip1 27
gpiochip4 6

gpiochip3 2
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16 40 GPIO3_A3 99 gpiochip3 3

HRESHS

apt install -y libgpiod-dev gpiod

# -LXE GPI02 B4 KHUII:EII_JEE:FJXIL,\
gpioset gpiochip2 12=1

# IXE GPI02_B4 HmEBEBIFIRS
gpioset gpiochip2 12=0

O 00 NJOoO Ul b WN B

[
S

# 3REX GPI02_B4 HABTIRE
gpioget gpiochip2 12

=
=

4.14.2. UART

FRY REFEOME 7T1BUART (TTLEFE) , SNAIpinHIFIRE T R T:

pinfi IHEETE X ERIAFE LR RETR
8 UART_TX
TTL /dev/ttyS7
10 UART_RX
1 #microcomZ&Eap<
2 root@linaro—alip:~# apt-get install microcom
3 #
4 root@linaro-alip:~# microcom -s 115200 -p /dev/ttyS7
4.14.3. 12C

FRY REOMB2EKI2C, WNAIpINHIMNIRET R T:
pinfi THEERE X IRETR

3 12C4_SDA /dev/i2c-4
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5 12C4_SCL
27 [2C7_SDA

/dev/i2c-7
28 [2C7_SCL

4.14.4. SPI

FRY BREOMBEEKI2C, SNAIpinHIMIRET [ T:

pinfil IHREE X RETR
19 SPI_MOSI
21 SPI_MISO /dev/spidev0.0
23 SPI_SCLK
24 SPI_CSO0
26 SPI_CS1 /dev/spidev0.1

4.14.5. POWER_KEY

FIRY EIZROE37 pinfapower_key, RN AYIZETI RN /dev/input/event0, MAREBEFITRS LR
{EKEY_POWER, wJ@idevtestF Bl :
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ified, trying to scan all of Sdev/input/event#

code 116 (EEY _POWER), walue 1
: SYN_REPORT - _
type 1 (EV _EEY) de 116 (EEY POWER), walue 0
STN_REFORT

4.15. GPU

B Tglimark2—es2 FEgpuilllid &0 :
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O 0o NO UL WN -

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

27
28

29
30

31

32

33
34
35
36
37
38

root@industio:/# glmark2-es2
arm_release_ver: ¢gl3p0-0leac@, rk_so_ver: 11

glmark2 2023.01

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-G52

GL_VERSION: OpenGL ES 3.2 v1.9g13p0-0leacd.e22bb8d1d7959f1891908963
172c514e

Surface Config: buf=32 r=8 g=8 b=8 a=8 depth=24 stencil=0 samples=0

Surface Size: 800x600 windowed

[build] use-vbo=false: FPS: 227 FrameTime: 4.422 ms

[build] use-vbo=true: FPS: 222 FrameTime: 4.520 ms

[texture] texture-filter=nearest: FPS: 276 FrameTime: 3.631 ms

[texture] texture-filter=linear: FPS: 218 FrameTime: 4.599 ms

[texture] texture-filter=mipmap: FPS: 213 FrameTime: 4.710 ms

[shading] shading=gouraud: FPS: 169 FrameTime: 5.942 ms

[shading] shading=blinn-phong-inf: FPS: 188 FrameTime: 5.336 ms

[shading] shading=phong: FPS: 177 FrameTime: 5.667 ms

[shading] shading=cel: FPS: 168 FrameTime: 5.955 ms

[bump] bump-render=high-poly: FPS: 161 FrameTime: 6.247 ms

[bump] bump-render=normals: FPS: 198 FrameTime: 5.054 ms

[bump] bump-render=height: FPS: 189 FrameTime: 5.301 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 158 FrameTime: 6.354 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 118 FrameTime: 8.54
4 ms

[pulsar] light=false:quads=5:texture=false: FPS: 186 FrameTime: 5.387 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 118 FrameTime: 8.491 ms

[desktop] effect=shadow:windows=4: FPS: 148 FrameTime: 6.794 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 82 FrameTime: 12.242 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 83 FrameTime: 12.054 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 98 FrameTime: 10.270 ms

[ideas] speed=duration: FPS: 139 FrameTime: 7.215 ms

[jellyfish] <default>: FPS: 227 FrameTime: 4.406 ms

[terrain] <default>: FPS: 57 FrameTime: 17.605 ms

[shadow] <default>: FPS: 168 FrameTime: 5.974 ms

[refract] <default>: FPS: 83 FrameTime: 12.066 ms

[conditionals] fragment-steps=0:vertex—-steps=0: FPS: 301 FrameTime: 3.325
ms
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39  [conditionals] fragment-steps=5:vertex—-steps=0: FPS: 286 FrameTime: 3.501

ms
40~ [conditionals] fragment-steps=0:vertex-steps=5: FPS: 278 FrameTime: 3.602
41+ ™
: [function] fragment-complexity=1low: fragment-steps=5: FPS: 265 FrameTime:
42 3.782 ms
[function] fragment-complexity=medium:fragment-steps=5: FPS: 276 FrameTime
43 - i 3.629 ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 289 Frame
44 = Time: 3.470 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 290 Fr
45 - ameTime: 3.449 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 287 Fra

16 meTime: 3.490 ms

47
48

glmark2 Score: 191

4.16. NPU

22Z (Purple Pi OH2 YOLOVSFF A FM) X4,

{EAyolovo#1Trknni& BUEEH I, :

4.16.1. 4giFrknn_yolov5_demo:
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35

root@industio:/# unzip rknn-toolkit2-master.zip

root@industio:/# cd rknn-toolkit2-master/rknpu2/examples/3rdparty/mpp/Linu
x/aarch64

root@industio:/# 1ln —-srf librockchip_mpp.so0.0 librockchip_mpp.so
root@industio:/# 1ln —srf librockchip_mpp.so0.@ librockchip_mpp.so.1

root@industio:/# cd -

root@industio:/# cd rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo
root@industio:/# chmod a+x build-linux.sh

root@industio:/# export GCC_COMPILER=/usr/bin/aarch64-1linux—gnu
root@linaro—-alip:/mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_dem
o# ./build-linux.sh -t rk3576 -a aarch64 -b Release

./build-linux.sh -t rk3576 —-a aarch64 -b Release
/usr/bin/aarch64-1linux—-gnu

TARGET_S0C=RK3576

TARGET_ARCH=aarch64

BUILD TYPE=Release
BUILD_DIR=/mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/buil
d/build_RK3576_1linux_aarch64_Release

CC=/usr/bin/aarch64-1inux—gnu—gcc

CXX=/usr/bin/aarch64-1inux—-gnu—g++

—— Configuring done

—— Generating done

—— Build files have been written to: /mnt/rknn-toolkit2-master/rknpu2/exam
ples/rknn_yolov5_demo/build/build_RK3576_linux_aarch64_Release

[ 60%] Built target rknn_yolov5_video_demo

[100%] Built target rknn_yolov5_demo

[ 40%] Built target rknn_yolov5_demo

[100%] Built target rknn_yolov5_video_demo

Install the project...

—-— Install configuration: "Release"

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./rknn_yolov5_demo

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/lib/librknnrt.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/lib/librga.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/RK3576

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/RK3576/yolov55s—640-640. rknn

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/bus. jpg
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36 —— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
install/rknn_yolov5_demo_Linux/./model/coco_80_labels_list.txt

3 Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
38 install/rknn_yolov5_demo_Linux/./rknn_yolov5_video_demo

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
39 install/rknn_yolov5_demo_Linux/lib/librockchip_mpp.so

—— Up-to-date: /mnt/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/
40 install/rknn_yolov5_demo_Linux/lib/libmk_api.so

4.16.2. % :
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root@industio:/# cd install/rknn_yolov5_demo_Linux
root@industio:/# chmod a+x rknn_yolov5_demo
root@industio:/# ./rknn_yolov5_demo ./model/RK3576/yolov55-640—-640.rknn ./
model/bus.jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0.45
Loading mode...
sdk version: 2.3.2 (429f97ae6b@2025-04-09T09:09:27) driver version: 0.9.8
model input num: 1, output num: 3

index=0, name=images, n_dims=4, dims=[1, 640, 640, 3], n_elems=1228800,
51ze=1228800, w_stride = 640, size_with_stride=1228800, fmt=NHWC, type=INT
8, qnt_type=AFFINE, zp=-128, scale=0.003922

index=0, name=output@, n_dims=4, dims=[1, 255, 80, 80], n_elems=1632000
, $1ze=1632000, w_stride = 0, size_with_stride=1638400, fmt=NCHW, type=INT
8, qnt_type=AFFINE, zp=-128, scale=0.003922

index=1, name=286, n_dims=4, dims=[1, 255, 40, 40], n_elems=408000, size
=408000, w_stride = 0, size_with_stride=491520, fmt=NCHW, type=INT8, qnt_t
ype=AFFINE, zp=-128, scale=0.003922

index=2, name=288, n_dims=4, dims=[1, 255, 20, 20], n_elems=102000, size
=102000, w_stride = 0, size_with_stride=163840, fmt=NCHW, type=INT8, qgnt_t
ype=AFFINE, zp=-128, scale=0.003922
model is NHWC input fmt
model input height=640, width=640, channel=3
Read ./model/bus.jpg ...
img width = 640, img height = 640
once run use 41.249000 ms
loadLabelName ./model/coco_80_labels_Tlist.txt
person @ (209 243 286 510) 0.879723
person @ (479 238 560 526) 0.870588
person @ (109 237 232 534) 0.828112
bus @ (93 129 553 464) 0.700761
person @ (79 353 122 517) 0.307297
save detect result to ./out.jpg
loop count = 10 , average run 28.800200 ms

RITREZFAERENREE R, MTMR:
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4.17. QT

BITQTHENIRIER

1 source /usr/local/qt5/env.sh
2 Jusr/local/qt5/examples/widgets/animation/moveblocks/moveblocks

BITQTEMBRENHAER:

1 source /usr/local/qt5/env.sh
2  /usr/local/qt5/examples/virtualkeyboard/basic/basic

IZ1TQT Webenginelllif 2% :
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1  source /usr/local/qt5/env.sh

2 Jusr/local/qt5/examples/webenginewidgets/simplebrowser/simplebrowser www.ba

idu.com

EE—T, fRHH - Qt simple Browser

File Edit View Window Help
B & hitps:ifwww.baidu.comy
® so-T, otam X

Wil heol2a E BE BN EE WME XS fi+ ES

Baiéﬁ.ﬁlﬁ

ClL AR RDeepSeek S HEMRATIZ020-MEE

= 1l

T oA A

1 PEEE! BROENEREARYE @
dRTEENRABEREAHAE @
BE1oEMIMET
B HRNE TR0FERSE @

BOERNCMELSE @
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BORERRFELEES) @
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4.18. USB #B{&:L

4.18.1. HIAUSBIB{GLIRE T =

industio@industio:~$ grep '' /sys/class/video4linux/video*/name

/sys/class/videod4linux/video73/name:Webcam gadget: UVC Color Camera
/sys/class/videod4linux/video74/name:Webcam gadget: UVC Color Camera

U b~ WN -

MBI E{E B BHUSBIRGLEF T 2 /dev/video73F1/dev/video74, —RSEXEB/N\HW— TS
Bll/dev/video73,

4.18.2. EFUSBIRG L ZHAIEIGEC
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industio@industio:~$ v412-ctl -d /dev/video73 —-list-formats—ext
ioctl: VIDIOC_ENUM_FMT

Type: Video Capture

[0]:

'MIPG'
Size:

Size:

[1]: "YUYV' (YUYV 4:2:2)

[2]:

Size:

Size:

Size:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Discrete 640x480
Interval:
Interval:
Interval:
Discrete 1280x720
Interval:
Interval:
Interval:
Discrete 1920x1080
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

'H264"' (H.264, compressed)

Size:

Size:

Discrete 1920x1080
Interval:
Interval:
Interval:
Interval:
Interval:
Interval:
Discrete 1280x720
Interval:
Interval:
Interval:

Discrete
Discrete
Discrete
Discrete
Discrete
Discrete

Discrete
Discrete
Discrete

(Motion-JPEG, compressed)
Discrete 1920x1080
Interval:
Interval:
Interval:
Interval:
Interval:
Interval:
Discrete 1280x720
Interval:
Interval:
Interval:
Interval:
Interval:
Interval:

(SIS RS N I S

(SIS IS BN G IS )

(SIS

(SIS IS BN G I G )

[SENS

.033s
.040s
.050s
.067s
.100s
.200s

.033s
. 040s
.050s
.067s
.100s
.200s

.033s
.067s
.100s

.067s
.100s
.200s

.067s
.100s
.200s

.033s
. 040s
.050s
.067s
.100s
.200s

.033s
. 040s
.050s

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(15.000 fps)
(10.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
(15.000 fps)
(10.000 fps)
(5.000 fps)

(30.000 fps)
(25.000 fps)
(20.000 fps)
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46 Interval: Discrete 0.067s (15.000 fps)
48 Interval: Discrete 0.100s (10.000 fps)
49 Interval: Discrete 0.200s (5.000 fps)

M _EEBFAUSBER G K4 B B SF U TR
1. MJPG 1920x1080 30fps
. MJPG 1280x720 30fps
YUYV 640x480 30fps
YUYV 1280x720 15fps
H264 1920x1080 30fps

SIS S

H264 1280x720 30fps

4.18.3. Fii'lUSBIB{% L E(%

{EFgstreamerFil iz USBIR G LB,

4.18.3.1. MUPGIE=

BT USBRG kML E&GEMIPGIEI, FHiEE(ERmppjpegdech#idas:

1 gst-launch-1.0 v412src device=/dev/video73 ! image/jpeg,width=1920,height=1
080, framerate=30/1 ! mppjpegdec ! videoconvert ! autovideosink

4.18.3.2. YUYVIER

WRUSBRG LB RYUVIET, MIAREEIEEmppjpegdechi#idzs:

1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-raw,format=YUY2, width
=640, height=480, framerate=30/1 ! videoconvert ! autovideosink sync=false

4.18.3.3. H264&=X
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1 gst-launch-1.0 v412src device=/dev/video73 ! video/x-h264,width=1920,height
=1080, framerate=30/1 ! mppvideodec ! videoconvert ! autovideosink
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