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Ix HDMI2.1#E 0, X#F (8K/60fps) it
1x DP #0, X#F (8K/30fps) Hit
2% Ix MIPI DSIHEO, X#F54k@60fpskiit
1x Dual LVDS#E[, 3#51920x1080@60fpskiit

1xeDP &, X5 4K@60fps fiH

eDP-backlight x1

R
LVDS-backlight x1
TPRRE 12C-TP (FPC-6Pin)x1
USB OTG /
USB3.0 HOST(USB-A) X 4
USB HOST USB2.0 HOST(PH2.0-4P) X 7
USB-C3.0 X 1
TF Card TF Card x 1
PN FIRBAKM x 2
WIFI/BT APB275s
mE 4Pin 2.0 x1
B 3.5mm E#x
Camera OV13855 X 2
. RS232 x 4
RS485 x 2
CAN CAN x 1
it O TTL x 1
RTC HYM8563S x1
LED B RIETRAT x 1

4G/5G EC20. RG200U



Recoveryiz i x1
23 1R5E Power—oniz§E (J86 ¥ &)

ResetizfE (J86 ¥ &)

24 e 2Pin 1.25 x1

25 HDMI-IN 54K /60fps (Micro-HDMI)
26 M2.0 SSD SSD x 1

27 SATA SATA x 1

28 AR 5Pin 1.25 x1

2. IDO-SBC3588-V1C-DebianZ& %

2.1. NEERFEOERRLE

2.1.1. BBjF

DC:12V/2A, W TFEFATR:



2.1.2. 3§77

FIRIE KT, 2 TFERR:



o FFHL: LATIANK

o Xl ZATIBK

e FE: HIIER (}K)
2.1.3. DEBUG UART

DEBUG UART{IEJ37, W TEFIR:



{EFIUSB Type-CEE4, ZFIEPCIRAIUSBIZEO., RASIRHIEI—“USB-SERIAL CH340” %1%

o

EREIEHE (MobaXterm, putty) %, MMobaxtermAfl+, IRESEUT:



Session settings

N @ B ¥ E U @ @ yf @ m @ x i
‘ 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 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 Serial settings

Serial port *|COM7 (USB-SERIAL CH240 (COMT)) ~ Speed (bps) *

&% Advanced Serial settings B Terminal settings Bookmark settings

Serial (COM) session ‘ l

@ 0OK @ Cancel

2.1.4. SSHEF

FEAEIPRIAHR T, BOARTDABESSHERH AL,

SSHEZEMKS %S : root/123456

Session settings

N @ E X @ & & @ ¥ @ = @& x 22|

s

‘ SSH Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Serial  File Shell Browser Mosh AwsS83 WSL

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 SSH settings

Remote host ‘FM' @ Specify username  |root v ‘ -8 | Port 22 s
Advanced SSH settings B Terminal settings “% Network settings Bookmark settings
Secure Shell (SSH) session \
@ 0K @ Cancel

2.1.5. M4

2.1.5.1. AKWN



FRAEMBTFHRUARNNIZOMEI7S, W TEPR:

RETRDAIReth0, ethl, DAKMIEOEIAZIFDHCP,
SO P ik, MSIEREEREMN, WTFEAAR:

2.1.5.2. EthernetmiSIPIRE

==
Fl\ﬁ'ﬁ

A AR R (&2 I B 23 B0 A 0 4R
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1 root@linaro—-alip:/# ifconfig eth@

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

3 inet 192.168.0.90 netmask 255.255.255.0 broadcast 192.168.0.255
4 inet6 feB80::1b83:al56:cb16:c6b@ prefixlen 64 scopeid 0x20<link>
5 ether fa:c6:ba:c7:0c:60 txqueuelen 1000 (Ethernet)

6 RX packets 141 bytes 15129 (14.7 KiB)

7 RX errors @ dropped 4 overruns @ frame 0

8 TX packets 89 bytes 9306 (9.0 KiB)

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

10 device interrupt 121

11

12 root@linaro—-alip:/# ifconfig ethl

13 ethl Link encap:Ethernet HWaddr FA:13:CC:A9:A1:A2

14 inet addr:192.168.0.87 Bcast:192.168.0.255 Mask:255.255.255.0
15 inet6 addr: fe80::2846:¢399:5d2d:627e/64 Scope:Link
16 UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
17 RX packets:13 errors:0 dropped:1 overruns:0 frame:0
18 TX packets:8 errors:0 dropped:@ overruns:0 carrier:0
19 collisions:0 txqueuelen:1000

20 RX bytes:2328 (2.2 KiB) TX bytes:1200 (1.1 KiB)

21 Interrupt:172 Base address:0x5000

2.1.5.3. EthernetfSIPISE



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

IREMTRER, WEFSIPIRENAREN.

2.1.6. WiFi

ERWIFI/ESN, FEERREGURERIEFNES, WIFRRIREEFJI27, J28, W FEMR:

12



I MERnmcli T BEEiEwififi s

4

Shell

#EBEMBIZEORES:

root@linaro—alip:~# nmcli device

HEBUTHLSEELSRIATAN WiFi WE:

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

#ERD) WiFi W4E:

root@linaro-alip:~# nmcli device wifi connect NKS password Z313
HRINERIRS:

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

OO UL, WN R

BEABwlanORYIPHthit, FRIAZERAIN:
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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

es
64
ms
64
ms
64
ms
64
ms

of data.
bytes from 103.235.47.188 (103.235.47.188): icmp_seq=1 tt1=45 time=274

bytes from 103.235.47.188 (103.235.47.188): icmp_seq=2 tt1=45 time=299
bytes from 103.235.47.188 (103.235.47.188): icmp_seq=3 tt1=45 time=320

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

2.1.7. Bluetooth

2.1.7.1.

O© 00 NO Ul b WN -

[ S
N RS

ERAE

#TFIEST

root@linaro-alip:/# bluetoothctl power on

#HAEE

root@linaro-alip:/# bluetoothctl scan on

HERETIRE

root@linaro—-alip:/# bluetoothctl devices

HEFETIRE

root@linaro—alip:/# bluetoothctl trust 7C:C1:80:09:DD:6C

#IETHRCNS

root@linaro—-alip:/# bluetoothctl pair 7C:(C1:80:09:DD:6C

HEREST

root@linaro—alip:/# bluetoothctl connect 7C:C1:80:09:DD:6C

14



2.1.8. 4G/5G
FHRAEMIni PCle EEFH /& 4G/5GHEIR, AGRIEERERBIZEC20, EC25FBMARA. 5GBIER

HIEELAZIRG200U-CN, #&IRZEH(71J30, W TFER:

BRFER FREDWRIAGEFNESHRE, SMRELRAINMUITERER, N TEMR:

15



{EAMicroR~ISIM+&, WNTEMTR:

AGEFR ifconfig wwan@ LA BEFEIEXMEEER:

16



1 #%S

2 root@linaro—-alip:~# quectel-CM &

3

4 #EEWE

5 root@linaro-alip:~# ifconfig wwan@

6  wwan@: flags=193<UP,RUNNING,NOARP> mtu 1500

7 inet 10.101.61.51 netmask 255.255.255.,248

8 inet6 fe80::fc:f6ff:fe8d:babb6 prefixlen 64 scopeid 0x20<link>
9 ether 02:fc:f6:8d:ba:b6 txqueuelen 1000 (Ethernet)

10 RX packets 42 bytes 7013 (6.8 KiB)

11 RX errors @ dropped @ overruns @ frame 0

12 TX packets 57 bytes 4608 (4.5 KiB)

13 TX errors @ dropped @ overruns @ carrier @ collisions @
14

15 #WdiE(E

16 root@linaro—-alip:~# ping www.baidu.com -I wwan®

5G{EA ifconfig usb0 HLAEEEIEXNEER:

1 #ksS

2 root@linaro—-alip:~# quectel-CM &

3

4 #EEME

5 root@linaro—-alip:~# ifconfig usbo

6 usb@: flags=193<UP,RUNNING,NOARP> mtu 1500

7 inet 10.101.61.51 netmask 255.255.255.248

8 inet6 fe80@::fc:foff:fe8d:bab6 prefixlen 64 scopeid 0x20<link>
9 ether 02:fc:f6:8d:ba:b6 txqueuelen 1000 (Ethernet)

10 RX packets 42 bytes 7013 (6.8 KiB)

11 RX errors @ dropped @ overruns @ frame 0

12 TX packets 57 bytes 4608 (4.5 KiB)

13 TX errors @ dropped @ overruns @ carrier @ collisions 0
14

15 #MXEE

16 root@linaro—-alip:~# ping www.baidu.com -I usb@

2.1.9. mSATA

FIRABZMini PCle EEF BmSATA, EHRZ41J30, W TEFTR:

17



AR

1. BAECERN 4G, ¥ mSATA FEEBHUERMEH

2.1.10. SATA

SATAREEZ O TEFRfR:

18



2.1.11. UART

FR—HSIHEEEO (AEEE&E0) A TEMR:

19



UARTIZRET RIIRA T

J57 RS485 (BKiA) /dev/ttyS5
J66 RS485 (ZkiA) /dev/ttyS4
J60 RS232 (ZKiA) /dev/ttySO
J64 RS232 (ZXiA) /dev/ttyS3
J65 TTL (BRIA) /dev/ttyS6
J67 TTL (BKIA) /dev/ttyS7
- C

1 root@linaro-alip:~# microcom -p /dev/ttyS4 -s 115200

20



2.1.12. CAN

FHREHE1ECAN, S TFEMR:

CAN it AEdam<uT:

21



1 #%Hcan0ig&®

2 ip link set can@ down

3

4  # CAN_FD

5 ip link set can@ type can bitrate 1000000 dbitrate 3000000 fd on
6

7 #BFcanER, KIEFEREE

8 ip —-details link show can@

9

10  #/3&hcand

11 ip link set can@ up

12

13 #H Tcandump, PEEZEFcan0iEly

14 candump can@

15

16 #cant&N &£

17 cansend can@ 123#1122334455667788

2113. F&

2.1.13.1. B\

BIN\$Z O APH2.0-4P&E 22879, W TEIFAR:

22



o XINFEE, STFENF4Q WL

1 #BFFF

2 root@linaro—-alip:/# aplay -1

3

4 #ESHENEIHDMI

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

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

7

8  #SIMIBNEIDP

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

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

11

12 #EMEREIER

13 root@linaro—-alip:/# amixer —-c 2 cset numid=41 on

14

15 root@linaro—-alip:/# aplay -D hw:2,0 xihuangni.wav

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



2.1.13.2. H#l
FRZIF1EE3.5mmP T EALEEJ21, W TFNEFR:

o XFFEALN
o XIFHMNRE
CTIAtRAEIIERTVEAN, EXWTF:

HilRE:

GND

MIC

CTIA

24



1  #BHEE

2

3

4

5

6

7  Recording WAVE 'test.wav'

reo
2.1.13.3. Mic

MX1.25T-2PZ = X#ZOJ1, 0 TFEFR:

MicE&E:

root@linaro—alip:/# amixer —-c 2 cset numid=40 on
root@linaro—-alip:/# amixer —-c 2 cset numid=43 on
root@linaro—alip:/# echo —-n "micl" > /sys/class/es8388_mic/mic_channel

root@linaro—-alip:/# arecord -D hw:2,0 -f cd -r 44100 -c 2 test.wav
: Signed 16 bit Little Endian, Rate 44100 Hz, Ste

25



#MicERE
root@linaro—alip:/# amixer —-c 2 cset numid=40 on

root@linaro—-alip:/# arecord -D hw:2,0 —-f S16_LE -r 44100 -c 2 test.wav
Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Ste
reo

u b~ WN PR

2.1.14. RTC

MX1.25T-2P RTCHthEEJ32, W TFEIFRR:

EZ3V AR, RTCEMSEWT

26



il EIRE T A:

#IZ BR8]
root@linaro—-alip:/# date -s "2024-10-10 10:10:10"

#FFricHiARAS BRINA SN #H—H
root@linaro—-alip:/# hwclock -w

HREVE S rtcHaiRtE (KB EZIRENAT BB RAKRE)
root@linaro—-alip:/# hwclock —-r
2024-10-10 10:11:15.381196+08:00

O 00 NO UL B WN -

2.1.15. IR-RX

IIMRWEROW B

27



1. IMELIIMEIRER

2.1.16. }&EE

FiRiT A B2 0J86 MX1.25-6P, Wl FEFIR

28



BTRBANRAE, WFRAR:

Fs EX
1 PWRON_KEY
2 RESET_KEY
3 GND
4 ADC6
5 ADC7
6 RECOVERY_KEY

2.1.17. USB¥[O

588
BRRIREE, ATFHIL/ K
Sz, BTFEUEN

B R 3t
ADCRF®HA (1.8V)
ADCRFHA (1.8V)

BREZE, ATRR, NRFEDE, ZTLR
KEY_VOLUMEUP;

FRZIFI N TypeCiEO, Zi1F4PUSB-A, 7MNUSB-PH2.03£0, USBXI4MEERI/NF3A,

2.1.17.1. TypeC 0O

29



TypeC#2[J39, W TFEFR:

e T i%Host, DevicetZD BEht)ik

o XIFDPE ML

2.1.17.1.1. Device ML 1ER

{ERTypeCEIE LA EIR B,

sk TRRERI—TADBiIR®E, W TEFIR:

30



« BOEITATR v3.13 _ X

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

T# 1R
T
ETETEELF (100%). ..
THEEH

[Edlia TR R

l KW —A~ADBH % | 121 T »

o F[{EFAADBHEXF R TAMNEFHITINEEEL

2.1.17.1.2. HostE#l &=

EANTypeCi%, Zi@idTypeC to USB-AE#ELIZENUSBIME, TITEIFAR:

o AIRRBIVE. #E. BintERER

2.1.17.1.3. DPIE{

B TypeCEINEEIIEZLIZEANDPE R"2s, T@IITYPE-C to HDMIFELZL EIZHDMIE 28



o TIREMEBEITYPE-C DPHHIFE, DPE S IEE

2.1.17.2. USB PH2.0

Y157 USB PH2.0, W1 TFEIFfR:

USBHEERIZH, 20 TFERATR:

USBIi# = IhEE IRE &S
J52 XKFABIR echo 0 > /sys/class/leds/host_J52/brightness

32



J53

J54

J55

J56

J90

J91

T EIR
KA IR
T EIR
R EEIR
T EIR
RHIEEIR
IR
K ERR
T EIR
KA IR
T EIR
R EEIR
T EIR

HEEHIRA: RETRE"0"XHARIR,

2.1.17.3. USB#E[O

XFFATUSB-ARRO, W TFEFRfR:

echo 1> /sys/class/leds/host_J52/brightness
echo 0 > /sys/class/leds/host_J53/brightness
echo 1> /sys/class/leds/host_J53/brightness
echo 0 > /sys/class/leds/host_J54/brightness
echo 1> /sys/class/leds/host_J54/brightness
echo 0 > /sys/class/leds/host_J55/brightness
echo 1> /sys/class/leds/host_J55/brightness
echo 0 > /sys/class/leds/host_J56/brightness
echo 1> /sys/class/leds/host_J56/brightness
echo 0 > /sys/class/leds/host_J90/brightness
echo 1> /sys/class/leds/host_J90/brightness
echo 0 > /sys/class/leds/host_J91/brightness

echo 1> /sys/class/leds/host_J91/brightness

5"1"FRREIR.

33



USBHEEIRIZH, 20TFERAR:

USB-A 1 NN echo 0 >
KA , ,
/sys/devices/platform/leds/leds/usb_host1_pwr/brightness

34



T EIR

XK AR
USB-A 2

T EIR

KA IR
USB-A 3
TR

e ZiLERE
USB-A 4
IR

echo 1>

/sys/devices/platform/leds/leds/usb_host1_pwr/brightness

echo O >

/sys/devices/platform/leds/leds/usb_host2_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host2_pwr/brightness

echo 0 >

/sys/devices/platform/leds/leds/usb_host3_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host3_pwr/brightness

echo 0 >

/sys/devices/platform/leds/leds/usb_host4_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host4_pwr/brightness

HEBEENRE: RETRE"0"XHAREIR, B"1"FERIR,

2.1.18. TF Card

TFREZONMTJI12, S FEMMR:

35
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0O NO UL WN B

10
11
12
13
14
15
16
17

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 StartCHS EndCHS StartLBA EndLBA
s Size Id Type
/dev/mmcb1lklpl 0,0,33 1023, 254,63 32 30535679

14.5G ¢ Win95 FAT32 (LBA)
root@linaro—-alip:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 111G 1.1G 105G 1% /

devtmpfs 3.96 8.0K 3.9G 1% /dev

tmpfs 3.9G 328K 3.9G 1% /tmp

tmpfs 3.96 636K 3.9G 1% /run

/dev/mmcblklpl 156G 32K  15G

=
o?°

/mnt/sdcard/6C39-1D85

2.1.19. M.2#E0

FIREFERTEM.2-M-key M.231EO&EIZE/EIL2, WNTFEFAR:

Sector

30535648

37



X #FPCle2. 1185, EA2280R~INVMEREHER

o Ul B WN B

10
11
12
13
14

root@linaro—-alip:/# fdisk -1

Disk /dev/nvme@nl: 233 GB, 250059350016 bytes, 488397168 sectors
30401 cylinders, 255 heads, 63 sectors/track

Units: sectors of 1 % 512 = 512 bytes

Device Boot StartCHS EndCHS StartLBA EndLBA Sector
s Size Id Type
/dev/nvmednlpl 0,32,33 1023, 254,63 2048 488397167 488395120

232G 7 HPFS/NTFS

root@linaro—-alip:/# df -h

XHRS X BER A ER% BER
Filesystem Size Used Avail Use% Mounted on
/dev/root 1116 1.1G 1056 1% /

/dev/nvmednlpl 233G 156G 219G 7% /mnt/m2

38



2.1.20. LCDER

2.1.20.1. DP

DP#[O (TYPEC) J39, SN TFEFR:

A A{#ER USB-C #% HDMI 5754 1&#E HDMI EnssmbEmE, W TFEFR:

39



e REXF8K@30fpsiit

2.1.20.2. HDMI-TX

FRAFEHDMI-AEO, W TEFAR:

° RS X1F HDMI2.1 8K@60fps #iH

2.1.20.3. HDMI-RX

FHRAFEHDMI-INGEO, W TFEAfR:

40



BEEWMAhIMIESBABLUT:

41



root@Industio:~$ v412-ctl -d /dev/videod4@ —--query-dv-timings

Active width: 1920

Active height: 1080

Total width: 2200

Total height: 1125

Frame format: progressive
Polarities: —-vsync -hsync

Pixelclock: 148500000 Hz (60.00 frames per second)

Horizontal frontporch: 84
Horizontal sync: 48
Horizontal backporch: 148
Vertical frontporch: 4
Vertical sync: 5

Vertical backporch: 36
Standards:

Flags:

root@Industio:~$ v412-ctl -d /dev/videod40@ —--get—-fmt-video

Format Video Capture Multiplanar:

Width/Height : 1920/1080

Pixel Format : 'NV24' (Y/CbCr 4:4:4)

Field : None

Number of planes : 1

Flags : premultiplied-alpha, 0x000000fe
Colorspace : Unknown (0x1003b8d4)

Transfer Function : Unknown (0x000000b8)
YCbCr/HSV Encoding: Unknown (0x000000ff)

Quantization : Default
Plane 0 :
Bytes per Line : 1920
Size Image : 6220800

fsehdmif NElSR <L T :

1

gst-launch-1.0 v412src device=/dev/video4@ ! video/x-raw,width=1920,height=

1080, framerate=30/1 ! videoconvert ! autovideosink

MEhdmif N\ER A< T

42



v412-ctl ——verbose -d /dev/video40 \
——set-fmt-video=width=1920,height=1080,p
ixelformat="NV12"' \

——stream-mmap=4 —-stream-skip=3 \
——stream-to=/hdmirx-1920x1080.yuv \
——stream-count=1 —-stream-poll

O Uk, WN B

2.1.20.4. Dual LVDS[#

Dual LVDS#:[1J48, Byt J70, REMBEEEIEFEEOJI7, WTEMR:

JTRBHBEREEFEERO, BF, FERERFNESASBRMIAMEDILIEEREIS.3V, 5V
12V, ERIA3.3V,

2.1.20.5. MIPI

MIPI3ZOJ45, W FEMR:
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MIPIfFE 3.3V

MIPIEFLCDH 2% %% -

AE TP B0, TiE

R LCD Hikigs: (T3%) , 40Pin FPC FRET

ZEWT:



2.1.20.6. EDP

eDP#xO, W TFEMR:

o cDP EEMEEIA3.3V, A[E3.3V. 5V, 12V, RIEESEIIREEIEE
e cDP FHEZ
e eDP EEHE O, EiIABEI2V
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2.1.21. MIPI Camera

MIPI Camer#z[0J77F1J61, @ TFEIRRR:

ERAEBCOV138551F 1%k, WM TEFR:
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2.1.21.1. MIPI-CSIO

2.1.21.1.1. ik

1 root@linaro—-alip:/# export DISPLAY=:0
root@linaro—-alip:/# gst-launch-1.0 v412src device=/dev/video22 ! video/x-ra

2
w, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! au
tovideosink
2.1.21.1.2. TE
1 root@linaro-alip:/# v412-ctl ——verbose -d /dev/video22 —-set-fmt-video=widt
——st

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

2.1.21.2. MIPI-CSI1

2.1.21.21. il
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1 root@linaro—-alip:/# export DISPLAY=:0
root@linaro—alip:/# gst-launch-1.0 v412src device=/dev/video31 ! video/x-ra

2
w, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! au
tovideosink
2.1.21.2.2. #ME
1 root@linaro-alip:/# v412-ctl ——verbose -d /dev/video31l ——set-fmt-video=widt
——st

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

2.1.22. FAN R

PH2 5V FANX E3#&[J35, @ FEAfxR:
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FIAMES echo 1> /sys/class/leds/fan/brightness
XHANX 5 echo 0 > /sys/class/leds/fan/brightness

2.1.23. GPIO

GPIO#&[, W TFEFImR:

1 1A3

GPIO1_A3 35
3 4B5 GPIO4_B5 AR E L PCIE
5 2B4 GPIO2_B4 76
7 4B0 GPIO4_B0O 136
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10

GPIO 1=HI A

# gpiol_A0 fig
gpioset 1 0=1

# gpiol_A0 HIff
gpioset 1 0=0

oo NOoO UL A~ WN B

gpioget 1 0@

2.2. GPU

W Tglmark2-es2 Fiagpulllid&E O :

4B1

VCC

1A0

1A1

1A2

GND

# gpiol_AQ HMNREXREIRE

GPIO4_B1
HE
GPIOT1_AO
GPIOT1_AT
GPIO1_A2

i

137

32

33

34
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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@linaro—-alip:/# glmark2-es2
arm_release_ver: ¢g24p0-00eac@, rk_so_ver: 6

glmark2 2023.01

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-G610

GL_VERSION: OpenGL ES 3.2 v1.924p0-00eac@.6b39a7384565dd0742184d5a
blcdf9ef

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: 1039 FrameTime: 0.963 ms

[build] use-vbo=true: FPS: 1149 FrameTime: 0.871 ms

[texture] texture-filter=nearest: FPS: 1179 FrameTime: 0.848 ms

[texture] texture-filter=linear: FPS: 1149 FrameTime: 0.871 ms

[texture] texture-filter=mipmap: FPS: 1173 FrameTime: 0.853 ms

[shading] shading=gouraud: FPS: 1060 FrameTime: 0.944 ms

[shading] shading=blinn-phong-inf: FPS: 1057 FrameTime: 0.946 ms

[shading] shading=phong: FPS: 1032 FrameTime: 0.970 ms

[shading] shading=cel: FPS: 1054 FrameTime: 0.949 ms

[bump] bump-render=high-poly: FPS: 863 FrameTime: 1.160 ms

[bump] bump-render=normals: FPS: 1205 FrameTime: 0.830 ms

[bump] bump-render=height: FPS: 1177 FrameTime: 0.850 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 1206 FrameTime: 0.830 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 964 FrameTime: 1.03
8 ms

[pulsar] light=false:quads=5:texture=false: FPS: 1133 FrameTime: 0.883 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 779 FrameTime: 1.285 ms

[desktop] effect=shadow:windows=4: FPS: 970 FrameTime: 1.032 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 467 FrameTime: 2.142 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 448 FrameTime: 2.236 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 531 FrameTime: 1.885 ms

[ideas] speed=duration: FPS: 964 FrameTime: 1.038 ms

[jellyfish] <default>: FPS: 1011 FrameTime: 0.990 ms

[terrain] <default>: FPS: 263 FrameTime: 3.812 ms

[shadow] <default>: FPS: 1012 FrameTime: 0.988 ms

[refract] <default>: FPS: 390 FrameTime: 2.567 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 1198 FrameTime: 0.835
ms
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39

40

41

42

43

44

45

46

47
48

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 1179 FrameTime: 0.849
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 1144 FrameTime: 0.875
ms

[function] fragment-complexity=1low: fragment-steps=5: FPS: 1126 FrameTime:
0.888 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 1136 FrameTim
e: 0.881 ms

[loop] fragment-loop=false:fragment-steps=5:vertex—steps=5: FPS: 1173 Fram
eTime: 0.853 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 1122 F
rameTime: 0.892 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 1120 Fr
ameTime: 0.893 ms

glmark2 Score: 983

2.3. NPU

$&rknn-toolkit2—master.tar.gzE 48 €135 MR+ L, {#EByolovo#iTrknni& B L5 -

2.3.1. 4giF¥rknn_yolov5_demo

~ W N R

industio@ido:~$ export GCC_COMPILER=/usr/bin/aarch64-1inux—-gnu
industio@ido:~$ tar —xvf rknn-toolkit2-master.tar.gz

industio@ido:~$ cd rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo
industio@ido:~/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo$ chmod
a+x build-Tlinux.sh
industio@ido:~/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo$ ./bui
ld-linux.sh -t rk3588 —-a aarch64 -b Release

2.3.2. Mg
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1 industio@ido:~/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo$ cd in
stall/rknn_yolov5_demo_Linux/

2 industio@ido:~/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/instal
1/rknn_yolov5_demo_Linux$ ./rknn_yolov5_demo ./model/RK3588/yolov5s5-640-64
@.rknn ./model/bus.jpg

RITREZFAERENREE R, WMTMR:

2.4. QTS5

HHEqts.15, WLFEM T
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W N =

SR TRIR:

root@linaro—-alip:/# source /usr/local/qt5/env.sh
root@linaro—-alip:/# chmod a+x ./moveblocks
root@linaro—-alip:/# ./moveblocks

oy e et s % - O X
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3. IDO-SBC3588-V1C-Ubuntu® %

3.1. EERZFOERRE

3.1.1. BJF

DC:12V/2A, W TEFfR:

3.1.2. 8 UT

FERIETRAT, WTFERR:

55



o FFHL: LATIANK

o Xl ZATIBK

e FE: HIIER (}K)
3.1.3. DEBUG UART

DEBUG UART{&J5, W TEFfR:
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{EFIUSB Type-CEE4, ZFIEPCIRAIUSBIZEO., RASIRHIEI—“USB-SERIAL CH340” %1%

o

EREIEHE (MobaXterm, putty) %, MMobaxtermAfl+, IRESEUT:
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Session settings

N @ B ¥ E U @ @ yf @ m @ x i
‘ 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 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 Serial settings

Serial port *|COM7 (USB-SERIAL CH240 (COMT)) ~ Speed (bps) *

&% Advanced Serial settings B Terminal settings Bookmark settings

Serial (COM) session ‘ l

@ 0OK @ Cancel

3.1.4. SSH&E &

FEAEIPRIAHR T, BOARTDABESSHERH AL,

SSHEZEMKS %S : root/123456

Session settings

N @ E X @ & & @ ¥ @ = @& x 22|

s

‘ SSH Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Serial  File Shell Browser Mosh AwsS83 WSL

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 SSH settings

Remote host ‘FM' @ Specify username  |root v ‘ -8 | Port 22 s
Advanced SSH settings B Terminal settings “% Network settings Bookmark settings
Secure Shell (SSH) session \
@ 0K @ Cancel

3.1.5. M4

3.1.5.1. AKN



FRAEMBTFHRUARNNIZOMEI7S, W TEPR:

RETRDAIReth0, ethl, DAKMIEOEIAZIFDHCP,
SO P ik, MSIEREEREMN, WTFEAAR:

3.1.5.2. EthernetmiSIPIRE

==
Fl\ﬁ'ﬁ

A AR R (&2 I B 23 B0 A 0 4R
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1 industio@ido:~$ ifconfig etho

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

3 inet 192.168.0.90 netmask 255.255.255.0 broadcast 192.168.0.255
4 inet6 feB80::1b83:al56:cb16:c6b@ prefixlen 64 scopeid 0x20<link>
5 ether fa:c6:ba:c7:0c:60 txqueuelen 1000 (Ethernet)

6 RX packets 141 bytes 15129 (14.7 KiB)

7 RX errors @ dropped 4 overruns @ frame 0

8 TX packets 89 bytes 9306 (9.0 KiB)

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

10 device interrupt 121

11

12 industio@ido:~$ ifconfig ethl

13 ethl Link encap:Ethernet HWaddr FA:13:CC:A9:A1:A2

14 inet addr:192.168.0.87 Bcast:192.168.0.255 Mask:255.255.255.0
15 inet6 addr: fe80::2846:¢399:5d2d:627e/64 Scope:Link
16 UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
17 RX packets:13 errors:0 dropped:1 overruns:0 frame:0
18 TX packets:8 errors:0 dropped:@ overruns:0 carrier:0
19 collisions:0 txqueuelen:1000

20 RX bytes:2328 (2.2 KiB) TX bytes:1200 (1.1 KiB)

21 Interrupt:172 Base address:0x5000

3.1.5.3. EthernetSIPISE



O 0o NO UL WN -

(R
| S

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

industio@ido:~$ sudo touch /etc/netplan/@l-netcfg.yaml
industio@ido:~$ sudo vim /etc/netplan/0l-netcfg.yaml
industio@ido:~$ 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

industio@ido:~$ netplan apply

industio@ido:~$ 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 fe80::1b83:a156:cb16:c6b@ prefixlen 64 scopeid 0x20<link>
inet6 feB80::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, WEFSPIREDNAENS.

3.1.6. WiFi

ERWIFI/IEFE, SEEEREZVIRERITFINGES, WIFIRRNRXEEFJ27, J28, W TEFfR:
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N
Ap

A
=4

4

o NO UL B WN B

1TRIAME A nmeli T A EEwifif s :

#BEEMNBIZORE:

industio@ido:~$ nmcli device

#HERMNTHRLSERIRIAIAN WiFi W&K:

industio@ido:~$ nmcli device wifi list

HEZR WiFi M.

industio@ido:~$ nmcli device wifi connect TKS password %43
#EINERIRS:

industio@ido:~$ nmcli connection show —-active

BEABwlanORYIPHthit, FRIAZERAIN:

Shell

62



14

15

16

industio@ido:~$ ifconfig wlan®

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

inet 192.168.0.118

TX packets 24 bytes 2683 (2.6 KiB)

TX errors @ dropped @ overruns 0

industio@ido:~$ ping www.baidu.com -I
PING www.wshifen.com (103.235.47.188)

es of data.
64
ms
64
ms
64
ms
64

ms

3.1.7. Bluetooth

3.1.7.1.

O© 00 NO Ul b WN -

[ S
N RS

ERAE

#TFIEST

industio@ido:

#HAEE

industio@ido:

HEERIRE

industio@ido:

HEEETRE

industio@ido:

#IETHRCNS

industio@ido:

HEREST

industio@ido:

bytes from 103.235.47.188
bytes from 103.235.47.188
bytes from 103.235.47.188

bytes from 103.235.47.188

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

bluetoothctl

wlan@

(103.235.47.188):

(103.235.47.188):

(103.235.47.188):

(103.235.47.188):

power on

sCan on

devices

carrier 0

mtu 1500

netmask 255.255.255.0 broadcast 192.168.0.255
inet6 feB80::1036:80b4:5082:7440 prefixlen 64
ether c@:f5:35:12:ad:a2 txqueuelen 1000
RX packets 170 bytes 22149 (21.6 KiB)

RX errors @ dropped 5

scopeid @0x20<link>
(Ethernet)

overruns @ frame 0

collisions 0

from 192.168.0.118 wlan@: 56(84) byt

icmp_seq=1 tt1=45 time=274
icmp_seq=2 ttl=45 time=299
icmp_seq=3 ttl=45 time=320

icmp_seq=4 tt1=45 time=241

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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3.1.8. 4G/5G
FHRAEMIni PCle EEFH /& 4G/5GHEIR, AGRIEERERBIZEC20, EC25FBMARA. 5GBIER

HIEELAZIRG200U-CN, #&IRZEH(71J30, W TFER:

BRFER FREDWRIAGEFNESHRE, SMRELRAINMUITERER, N TEMR:
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{EAMicroR~ISIM+&, WNTEMTR:

AGEFR ifconfig wwan@ LA BEEEIEXMEEER:
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1 #%k=

2 industio@ido:~$ quectel-CM &

3

4 #EEME

5 industio@ido:~$ ifconfig wwan@

6  wwan@: flags=193<UP,RUNNING,NOARP> mtu 1500

7 inet 10.101.61.51 netmask 255.255.255.248

8 inet6 fe80::fc:f6ff:fe8d:babb6 prefixlen 64 scopeid 0x20<link>
9 ether 02:fc:f6:8d:ba:b6 txqueuelen 1000 (Ethernet)
10 RX packets 42 bytes 7013 (6.8 KiB)
11 RX errors @ dropped @ overruns @ frame 0
12 TX packets 57 bytes 4608 (4.5 KiB)
13 TX errors @ dropped @ overruns @ carrier @ collisions @
14
15 #WdiE(E
16 industio@ido:~$ ping www.baidu.com -I wwan@

5G{EA ifconfig usb0 HLAEEEIEXNEER:

1 #ksS

2 industio@ido:~$ quectel-CM &

3

4 #EEME

5 industio@ido:~$ ifconfig usbo

6 usb@: flags=193<UP,RUNNING,NOARP> mtu 1500

7 inet 10.101.61.51 netmask 255.255.255.248

8 inet6 fe80@::fc:foff:fe8d:bab6 prefixlen 64 scopeid 0x20<link>
9 ether 02:fc:f6:8d:ba:b6 txqueuelen 1000 (Ethernet)
10 RX packets 42 bytes 7013 (6.8 KiB)
11 RX errors @ dropped @ overruns @ frame 0
12 TX packets 57 bytes 4608 (4.5 KiB)
13 TX errors @ dropped @ overruns @ carrier @ collisions 0
14
15 #MXEE
16 industio@ido:~$%$ ping www.baidu.com -I usb@

3.1.9. mSATA

FIRABZMini PCle EEF BmSATA, EHRZ41J30, W TEFTR:
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AR

1. BAECERN 4G, ¥ mSATA FEEBHUERMEH

3.1.10. SATA

SATAREEZ O TEFRfR:
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3.1.11. UART

FR—HSIHEEEO (AEEE&E0) A TEMR:

68



UARTIZRET RIIRA T

J57 RS485 (BKiA) /dev/ttyS5
J66 RS485 (ZkiA) /dev/ttyS4
J60 RS232 (ZKiA) /dev/ttySO
J64 RS232 (ZXiA) /dev/ttyS3
J65 TTL (BRIA) /dev/ttyS6
J67 TTL (BKIA) /dev/ttyS7
- C

1 industio@ido:~$ microcom -p /dev/ttyS4 -s 115200
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3.1.12. CAN

FHREHE1ECAN, S TFEMR:

CAN it AEdam<uT:

70



1 #%Hcan0ig&®

2 ip link set can@ down

3

4  # CAN_FD

5 ip link set can@ type can bitrate 1000000 dbitrate 3000000 fd on
6

7 #BFcanER, KIEFEREE

8 ip —-details link show can@

9

10  #/3&hcand

11 ip link set can@ up

12

13 #H Tcandump, PEEZEFcan0iEly

14 candump can@

15

16 #cant&N &£

17 cansend can@ 123#1122334455667788

3113. F&

3.1.13.1. B\

BIN\$Z O APH2.0-4P&E 22879, W TEIFAR:
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o XINFEE, STFENF4Q WL

OO Ul ks WN R

O 00

10

11
12
13
14

#EEF R
industio@ido:~$ aplay -1

#E NS EIHDMI

industio@ido:~$ aplay -D hw:0,0 xihuangni.wav

Playing WAVE 'xihuangni.wav'
z, Stereo

#EINIELEIDP

: Signed 16 bit Little Endian, Rate 44100 H

industio@ido:~$ aplay -D hw:1,0 xihuangni.wav

Playing WAVE 'xihuangni.wav'
z, Stereo

#EIENEIE T

: Signed 16 bit Little Endian, Rate 44100 H

industio@ido:~$ aplay -D hw:2,0 xihuangni.wav

Playing WAVE 'xihuangni.wav'
z, Stereo

: Signed 16 bit Little Endian, Rate 44100 H
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3.1.13.2. H#l
FRZIF1EE3.5mmP T EALEEJ21, W TFNEFR:

o XFFEALN
o XIFHMNRE
CTIAtRAEIIERTVEAN, EXWTF:

HilRE:

GND

MIC

CTIA
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1  #BHEE

2

3

4

5

6

7  Recording WAVE 'test.wav'

reo
3.1.13.3. Mic

MX1.25T-2PZ = X#ZOJ1, 0 TFEFR:

MicE&E:

industio@ido:~$ amixer —-c 2 cset numid=40 off
industio@ido:~$%$ amixer —-c 2 cset numid=38 on
industio@ido:~$ echo —-n "micl" > /sys/class/es8388_mic/mic_channel

industio@ido:~$%$ arecord -D hw:2,0 —-f cd -r 44100 -c 2 test.wav
: Signed 16 bit Little Endian, Rate 44100 Hz, Ste
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MicES
industio@ido:~$%$ amixer —-c 2 cset numid=40 on

industio@ido:~$%$ arecord -D hw:2,0 —f S16_LE -r 44100 -c 2 test.wav
Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Ste
reo

u b~ WN PR

3.1.14. RTC

MX1.25T-2P RTCHthEEJ32, W TFEIFRR:

EZ3V AR, RTCEMSEWT
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il EIRE T A:

#i% B8]
industio@ido:~$ sudo date -s "2024-10-10 10:10:10"

#Ert IR NS BRI A SRS —EX
industio@ido:~$%$ sudo hwclock -w

HIREVRE A rtcHAIRtE (KR ERIEEMNEIRE XK RE)
industio@ido:~$%$ sudo hwclock -r
2024-10-10 10:11:15.381196+08:00

O 00 NO UL B WN -

3.1.15. IR-RX

IIMRWEROW B
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1. IMELIIMEIRER

3.1.16. j& i

FiRiT A B2 0J86 MX1.25-6P, Wl FEFIR
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BTRBANRAE, WFRAR:

Fs EX
1 PWRON_KEY
2 RESET_KEY
3 GND
4 ADC6
5 ADC7
6 RECOVERY_KEY

3.1.17. USBEO

588
BRRIREE, ATFHIL/ K
Sz, BTFEUEN

B R 3t
ADCRF®HA (1.8V)
ADCRFHA (1.8V)

BREZE, ATRR, NRFEDE, ZTLR
KEY_VOLUMEUP;

FRZIFI N TypeCiEO, Zi1F4PUSB-A, 7MNUSB-PH2.03£0, USBXI4MEERI/NF3A,

3.1.17.1. TypeC 0O
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TypeC#2[J39, W TFEFR:

e T i%Host, DevicetZD BEht)ik

o XIFDPE ML

3.1.17.1.1. Device ML 1ER

{ERTypeCEIE LA EIR B,

sk TRRERI—TADBiIR®E, W TEFIR:
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« BOEITATR v3.13 _ X

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

T# 1R
T
ETETEELF (100%). ..
THEEH

[Edlia TR R

l KW —A~ADBH % | 121 T »

o F[{EFAADBHEXF R TAMNEFHITINEEEL

3.1.17.1.2. HostE#liE=

EANTypeCi%, Zi@idTypeC to USB-AE#ELIZENUSBIME, TITEIFAR:

o AIRRBIVE. #E. BintERER

3.1.17.1.3. DPIE{

B TypeCEINEEIIEZLIZEANDPE R"2s, T@IITYPE-C to HDMIFELZL EIZHDMIE 28



o TIREMEBEITYPE-C DPHHIFE, DPE S IEE

3.1.17.2. USB PH2.0

Y157 USB PH2.0, W1 TFEIFfR:

USBHEERIZH, 20 TFERATR:

USBIi# = IhEE IRE &S
J52 XKFABIR echo 0 > /sys/class/leds/host_J52/brightness
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J53

J54

J55

J56

J90

J91

T EIR
KA IR
T EIR
R EEIR
T EIR
RHIEEIR
IR
K ERR
T EIR
KA IR
T EIR
R EEIR
T EIR

HEEHIRA: RETRE"0"XHARIR,

3.1.17.3. USB#&E[O

XFFATUSB-ARRO, W TFEFRfR:

echo 1> /sys/class/leds/host_J52/brightness
echo 0 > /sys/class/leds/host_J53/brightness
echo 1> /sys/class/leds/host_J53/brightness
echo 0 > /sys/class/leds/host_J54/brightness
echo 1> /sys/class/leds/host_J54/brightness
echo 0 > /sys/class/leds/host_J55/brightness
echo 1> /sys/class/leds/host_J55/brightness
echo 0 > /sys/class/leds/host_J56/brightness
echo 1> /sys/class/leds/host_J56/brightness
echo 0 > /sys/class/leds/host_J90/brightness
echo 1> /sys/class/leds/host_J90/brightness
echo 0 > /sys/class/leds/host_J91/brightness

echo 1> /sys/class/leds/host_J91/brightness

5"1"FRREIR.
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USBHEEIRIZH, 20TFERAR:

USB-A 1 NN echo 0 >
KA , ,
/sys/devices/platform/leds/leds/usb_host1_pwr/brightness
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T EIR

XK AR
USB-A 2

T EIR

KA IR
USB-A 3
TR

e ZiLERE
USB-A 4
IR

echo 1>

/sys/devices/platform/leds/leds/usb_host1_pwr/brightness

echo O >

/sys/devices/platform/leds/leds/usb_host2_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host2_pwr/brightness

echo 0 >

/sys/devices/platform/leds/leds/usb_host3_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host3_pwr/brightness

echo 0 >

/sys/devices/platform/leds/leds/usb_host4_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host4_pwr/brightness

HEBEENRE: RETRE"0"XHAREIR, B"1"FERIR,

3.1.18. TF Card

TFREZONMTJI12, S FEMMR:
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1 industio@ido:~$%$ sudo 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 siaann

7

8 1g& B xR REE BX Ay Id EE

9 /dev/mmcblklpl 16 60579839 60579824 28.9G 7 HPFS/NTFS/exFAT
10

11 industio@ido:~$%$ df -h

12 XHRER X ER FIH BERs BEES

13 /dev/root 566 8.1G 48G 15% /

14 tmpfs 3.9G 0 3.9G 0% /dev/shm

15 tmpfs 1.6G 4.5M 1.6G 1% /run

16 tmpfs 5.0M 4.0K 5.0M 1% /run/lock

17  tmpfs 3.9G 8.0K 3.9G 1% /tmp

18  /dev/mmcblk@p7 2.0G 292K 2.0G 1% /userdata

19  /dev/mmcblk@p6 124M 12M 109M  10% /oem
20  tmpfs 792M 88K 792M 1% /run/user/1000
21 /dev/mmcblklpl 29G 64M 29G 1% /media/industio/DECABB50CABB23A5

3.1.19. M.2iE0

FiREFERTEM.2-M-key M.231EO%EIZE/EIL2, WNITFEFAR:



X #FPCle2. 1185, EA2280R~INVMEREHER
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1 industio@ido:~$%$ sudo 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 Disk /dev/raml: 8 MiB, 8388608 bytes, 16384 sectors

8 Units: sectors of 1 x 512 = 512 bytes

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

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

11 noc

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

14  Units: sectors of 1 % 512 = 512 bytes

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

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

17 Disklabel type: dos

18 Disk identifier: 0x00000000

19
20 Device Boot Start End Sectors Size Id Type
21  /dev/nvme@dnlpl 2048 1000215182 1000213135 476.9G c W95 FAT32 (LBA)
22
23 industio@ido:~$%$ df -h
24 XHRZ X ER FIH BERs BEES
25 /dev/root 566 8.1G 48G 15% /
26 tmpfs 3.9G 0 3.9G 0% /dev/shm
27  tmpfs 1.6G 4.5M 1.6G 1% /run
28  tmpfs 5.0M 4.0K 5.0M 1% /run/lock
29  tmpfs 3.9G 8.0K 3.9G 1% /tmp
30  /dev/mmcblk@p6 124M 12M 109M  10% /oem
31  /dev/mmcblk@p7 2.0G 292K 2.0G 1% /userdata
32  /dev/nvme@Onlpl 233G  14G 219G 6% /media/industio/m2
33  tmpfs 792M 68K 792M 1% /run/user/1000

3.1.20. LCDE 7R

3.1.20.1. DP

DP#[ (TYPEC) J39, W FEffR:
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AJAfER USB-C % HDMI &84 &EE HDMI EnsstatiEmE, W TFEFAR:

* HEXIF8K@30fpstit

3.1.20.2. HDMI-TX

FHRATEHDMI-ALEO, 2 FEFR:

89



* &% #F HDMI2.1 8K@60fps Hit

3.1.20.3. HDMI-RX

FWATEHDMI-INEZ O, SN EIFfR:

90



BEEWMAhIMIESBABLUT:
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1 industio@ido:~$ v412-ctl -d /dev/video4@® -—query-dv-timings
2 Active width: 1920

3 Active height: 1080

4 Total width: 2200

5 Total height: 1125

6 Frame format: progressive

7 Polarities: —-vsync -hsync

8 Pixelclock: 148500000 Hz (60.00 frames per second)
9 Horizontal frontporch: 84

10 Horizontal sync: 48

11 Horizontal backporch: 148
12 Vertical frontporch: 4

13 Vertical sync: 5

14 Vertical backporch: 36

15 Standards:

16 Flags:

17 industio@ido:~$ v412-ctl -d /dev/video4@® —-—get-fmt-video
18 Format Video Capture Multiplanar:

19 Width/Height : 1920/1080

20 Pixel Format : 'NV24' (Y/CbCr 4:4:4)
21 Field : None

22 Number of planes : 1

23 Flags : premultiplied-alpha, 0x000000fe
24 Colorspace : Unknown (0x1003b8d4)
25 Transfer Function : Unknown (0x000000b8)
26 YCbCr/HSV Encoding: Unknown (0x000000ff)
27 Quantization : Default

28 Plane 0 :

29 Bytes per Line : 1920

30 Size Image : 6220800

31

fsehdmif NElSR <L T :

1 industio@ido:~$ gst-launch-1.0 v412src device=/dev/videod40 ! video/x-raw,wi
dth=1920,height=1080, framerate=30/1 ! videoconvert ! autovideosink

MEhdmif N\ER A< T
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industio@ido:~%$ v412-ctl —--verbose -d /dev/video40 \
——set-fmt-video=width=1920,height=1080,pixelformat="NV12"' \
——stream-mmap=4 —-stream-skip=3 \
——stream-to=/hdmirx-1920x1080.yuv \

——stream-count=1 —-stream-poll

u b~ WN PR

3.1.20.4. Dual LVDS}#

Dual LVDS#£[1J48, &yt J70, REMBBRERFEOJI7, W TEFR:

JINREMABBERFEERO, &FE, SEREREANEEIIEPRBIAMEEBEDZIEESI3.3V. 5V
12V, BKIA3.3V,

3.1.20.5. MIPI

MIPI}E[J45, W TEFfR:
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MIPIfFE 3.3V

MIPIEFLCDH 2% %% -

AE TP B0, TiE

R LCD Hikigs: (T3%) , 40Pin FPC FRET

ZEWT:



3.1.20.6. EDP

eDP#xO, W TFEMR:

o cDP EEMEEIA3.3V, A[E3.3V. 5V, 12V, RIEESEIIREEIEE
e cDP FHEZ
e eDP EEHE O, EiIABEI2V
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3.1.21. MIPI Camera

MIPI Camer#z[0J77F1J61, @ TFEIRRR:

ERAEBCOV138551F 1%k, WM TEFR:
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3.1.21.1. MIPI-CSIO

3.1.21.1.1. filg

1 industio@ido:~$ gst-launch-1.0 v412src device=/dev/video22 ! video/x-raw, f
ormat=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! autovi
deosink

3.1.21.1.2. #ME

v Shell

1 industio@ido:~$ v412-ctl ——verbose -d /dev/video022 —--set—-fmt-video=width=19
20,height=1080,pixelformat="NV12' —-stream-mmap=4 —--stream-skip=3 --stream
—to=./test-1920x1080.yuv ——stream-count=1 —-stream-poll

3.1.21.2. MIPI-CSI1

3.1.21.2.1. filg
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1 industio@ido:~$ gst-launch-1.0 v412src device=/dev/video31l ! video/x-raw, f
ormat=NV12, width=1920, height=1080, framerate=30/1 ! videoconvert ! autovi
deosink

3.1.21.2.2. &

1 industio@ido:~$ v412-ctl ——verbose -d /dev/video31l —-set-fmt-video=width=19
20,height=1080,pixelformat="NV12"' —-stream-mmap=4 —-stream-skip=3 --stream
-to=./test-1920x1080.yuv ——stream-count=1 —-stream-poll

3.1.22. FAN K&

PH2 5V FANX FE1#&OJ35, s TNERR:
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FIAMES echo 1> /sys/class/leds/fan/brightness
XHANX 5 echo 0 > /sys/class/leds/fan/brightness

3.1.23. GPIO

GPIO#&[, W TFEFImR:

1 1A3

GPIO1_A3 35
3 4B5 GPIO4_B5 AR E L PCIE
5 2B4 GPIO2_B4 76
7 4B0 GPIO4_B0O 136
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10

GPIO 1=HI A

# gpiol_A0 fig
gpioset 1 0=1

# gpiol_A0 HIff
gpioset 1 0=0

oo NOoO UL A~ WN B

gpioget 1 0

3.2. GPU

3.2.1. glmark2

4B1

VCC

1A0

1A1

1A2

GND

# gpiol_AQ HMNREXREIRE

GPIO4_B1
HE
GPIOT1_AO
GPIOT1_AT
GPIO1_A2

i

137

32

33

34
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24
25

26
27

28
29
30
31
32
33
34
35
36

37

industio@ido:~$ glmark2

glmark2 2021.02

OpenGL Information

GL_VENDOR: Mesa
GL_RENDERER: Mali-G610 (Panfrost)
GL_VERSION: 3.1 Mesa 25.0.7 (git-de240b8d61)

[build] use-vbo=false: FPS: 1214 FrameTime: 0.824 ms

[build] use-vbo=true: FPS: 1214 FrameTime: 0.824 ms

[texture] texture-filter=nearest: FPS: 1393 FrameTime: 0.718 ms

[texture] texture-filter=linear: FPS: 1208 FrameTime: 0.828 ms

[texture] texture-filter=mipmap: FPS: 1209 FrameTime: 0.827 ms

[shading] shading=gouraud: FPS: 1097 FrameTime: 0.912 ms

[shading] shading=blinn-phong-inf: FPS: 1234 FrameTime: 0.810 ms

[shading] shading=phong: FPS: 1046 FrameTime: 0.956 ms

[shading] shading=cel: FPS: 1188 FrameTime: 0.842 ms

[bump] bump-render=high-poly: FPS: 896 FrameTime: 1.116 ms

[bump] bump-render=normals: FPS: 1486 FrameTime: 0.673 ms

[bump] bump-render=height: FPS: 1353 FrameTime: 0.739 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 996 FrameTime: 1.004 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 659 FrameTime: 1.51
7 ms

[pulsar] light=false:quads=5:texture=false: FPS: 1224 FrameTime: 0.817 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 330 FrameTime: 3.030 ms

[desktop] effect=shadow:windows=4: FPS: 1071 FrameTime: 0.934 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 452 FrameTime: 2.212 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 474 FrameTime: 2.110 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 624 FrameTime: 1.603 ms

[ideas] speed=duration: FPS: 1058 FrameTime: 0.945 ms

[jellyfish] <default>: FPS: 1088 FrameTime: 0.919 ms

[terrain] <default>: FPS: 100 FrameTime: 10.000 ms

[shadow] <default>: FPS: 925 FrameTime: 1.081 ms

[refract] <default>: FPS: 304 FrameTime: 3.289 ms

[conditionals] fragment-steps=0:vertex—-steps=0: FPS: 1350 FrameTime: 0.741
ms

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 1250 FrameTime: 0.800
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 1346 FrameTime: 0.743
ms
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38 [function] fragment-complexity=1low: fragment-steps=5: FPS: 1173 FrameTime:
0.853 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 1301 FrameTim
e: 0.769 ms

[loop] fragment-loop=false:fragment-steps=5:vertex-steps=5: FPS: 1158 Fram
eTime: 0.864 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex—-steps=5: FPS: 1340 F
rameTime: 0.746 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 1299 Fr
ameTime: 0.770 ms

39

40 =

41 =

42 =

43

44
45

glmark2 Score: 1032

3.2.2. glmark2-es2
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24
25

26
27

28
29
30
31
32
33
34
35
36

37

industio@ido:~$ glmark2-es2

glmark2 2021.02

OpenGL Information

GL_VENDOR: Mesa
GL_RENDERER: Mali-G610 (Panfrost)
GL_VERSION: OpenGL ES 3.1 Mesa 25.0.7 (git-de240b8d61)

[build] use-vbo=false: FPS: 1152 FrameTime: 0.868 ms

[build] use-vbo=true: FPS: 1241 FrameTime: 0.806 ms

[texture] texture-filter=nearest: FPS: 1481 FrameTime: 0.675 ms

[texture] texture-filter=linear: FPS: 1500 FrameTime: 0.667 ms

[texture] texture-filter=mipmap: FPS: 1506 FrameTime: 0.664 ms

[shading] shading=gouraud: FPS: 1127 FrameTime: 0.887 ms

[shading] shading=blinn-phong-inf: FPS: 1203 FrameTime: 0.831 ms

[shading] shading=phong: FPS: 1249 FrameTime: 0.801 ms

[shading] shading=cel: FPS: 1110 FrameTime: 0.901 ms

[bump] bump-render=high-poly: FPS: 951 FrameTime: 1.052 ms

[bump] bump-render=normals: FPS: 1569 FrameTime: 0.637 ms

[bump] bump-render=height: FPS: 1581 FrameTime: 0.633 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 1284 FrameTime: 0.779 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 980 FrameTime: 1.02
0 ms

[pulsar] light=false:quads=5:texture=false: FPS: 1487 FrameTime: 0.672 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 273 FrameTime: 3.663 ms

[desktop] effect=shadow:windows=4: FPS: 1091 FrameTime: 0.917 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 527 FrameTime: 1.898 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 536 FrameTime: 1.866 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 592 FrameTime: 1.689 ms

[ideas] speed=duration: FPS: 825 FrameTime: 1.212 ms

[jellyfish] <default>: FPS: 1107 FrameTime: 0.903 ms

[terrain] <default>: FPS: 88 FrameTime: 11.364 ms

[shadow] <default>: FPS: 869 FrameTime: 1.151 ms

[refract] <default>: FPS: 331 FrameTime: 3.021 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 1357 FrameTime: 0.737
ms

[conditionals] fragment-steps=5:vertex-steps=0: FPS: 1382 FrameTime: 0.724
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 1459 FrameTime: 0.685
ms
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38 [function] fragment-complexity=1low: fragment-steps=5: FPS: 1448 FrameTime:

39 « 0.691 ms
[function] fragment-complexity=medium:fragment-steps=5: FPS: 1218 FrameTim

40 = e: 0.821 ms
[loop] fragment-loop=false:fragment-steps=5:vertex—steps=5: FPS: 1362 Fram

41 = eTime: 0.734 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex—-steps=5: FPS: 1450 F
42 = rameTime: 0.690 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 1303 Fr

43 ameTime: 0.767 ms

44
45

glmark2 Score: 1110

3.3. NPU

¥&rknn—toolkit2-master.tar.gz[E 48 B1& iR F £, {EMByolovsi#1TrknniE B EE15M :

3.3.1. 4miErknn_yolov5_demo

industio@ido:~$ export GCC_COMPILER=/usr/bin/aarch64-1inux—-gnu
industio@ido:~$ tar —-xvf rknn-toolkit2-master.tar.gz

industio@ido:~$ cd rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo
industio@ido:~/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo$ chmod
a+x build-linux_RK3588.sh

5 industio@ido:~/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo$ ./bui
ld-linux.sh -t rk3588 -a aarch64 -b Release

A W N R

3.3.2. iz

1 industio@ido:~/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo$ cd in
stall/rknn_yolov5_demo_Linux/

2 industio@ido:~/rknn-toolkit2-master/rknpu2/examples/rknn_yolov5_demo/instal
1/rknn_yolov5_demo_Linux$ ./rknn_yolov5_demo ./model/RK3588/yolov55—-640-64
@.rknn ./model/bus.jpg
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RITRERFAERENREE R, MTMR:

3.4.QT5

ZH5qt5.15, MWLFEMT:

1 industio@ido:~$%$ chmod a+x ./moveblocks
2 industio@ido:~$ ./moveblocks

SRR
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4. 1DO-SBC3588-V1C-Buildroot& %

4.1. EERZFOERRLE

4.1.1. BiE

DC:12V/2A, W FEFfR:
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4.1.2. 3§17

FIRIE KT, 2 TFERR:
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o FHHL: RATINN
o X BT
o B GITEE (AX)

4.1.3. DEBUG UART

DEBUG UART{&J5, W TEFfR:
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{EFIUSB Type-CEE4, ZFIEPCIRAIUSBIZEO., RASIRHIEI—“USB-SERIAL CH340” %1%

o

EREIEHE (MobaXterm, putty) %, MMobaxtermAfl+, IRESEUT:
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Session settings

N @ B ¥ E U @ @ yf @ m @ x i
‘ 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 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 Serial settings

Serial port *|COM7 (USB-SERIAL CH240 (COMT)) ~ Speed (bps) *

&% Advanced Serial settings B Terminal settings Bookmark settings

Serial (COM) session ‘ l

@ 0OK @ Cancel

4.1.4. SSHE &

FEAEIPRIAHR T, BOARTDABESSHERH AL,

SSHEZEMKS %S : root/123456

Session settings

N @ E X @ & & @ ¥ @ = @& x 22|

s

‘ SSH Telnet Rsh Xdmcp RDP  VNC FTP  SFTP  Serial  File Shell Browser Mosh AwsS83 WSL

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 SSH settings

Remote host ‘FM' @ Specify username  |root v ‘ -8 | Port 22 s
Advanced SSH settings B Terminal settings “% Network settings Bookmark settings
Secure Shell (SSH) session \
@ 0K @ Cancel

4.1.5. ML

4.1.5.1. LAKWN



FRBEMBETIRUAMIZOMEI7S, A
FEIFfR:

BETRDBReth0, ethl, MUXMZORIAZIFOHCP, REEWFUKMIECEREBREN N ERR
SO IP ik, MSIEREZEM, WTFEAAR:

4.1.5.2. EthernetshBIPIRE
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1 root@rk3588-buildroot:/# ifconfig etho

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

3 inet 192.168.0.90 netmask 255.255.255.0 broadcast 192.168.0.255
4 inet6 feB80::1b83:al56:cb16:c6b@ prefixlen 64 scopeid 0x20<link>
5 ether fa:c6:ba:c7:0c:60 txqueuelen 1000 (Ethernet)

6 RX packets 141 bytes 15129 (14.7 KiB)

7 RX errors @ dropped 4 overruns @ frame 0

8 TX packets 89 bytes 9306 (9.0 KiB)

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

10 device interrupt 121

11

12 root@rk3588-buildroot:/# ifconfig ethl

13 ethl Link encap:Ethernet HWaddr FA:13:CC:A9:A1:A2

14 inet addr:192.168.0.87 Bcast:192.168.0.255 Mask:255.255.255.0
15 inet6 addr: fe80::2846:¢399:5d2d:627e/64 Scope:Link
16 UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
17 RX packets:13 errors:0 dropped:1 overruns:0 frame:0
18 TX packets:8 errors:0 dropped:@ overruns:0 carrier:0
19 collisions:0 txqueuelen:1000

20 RX bytes:2328 (2.2 KiB) TX bytes:1200 (1.1 KiB)

21 Interrupt:172 Base address:0x5000

4.1.5.3. Ethernetf#SIPIg B
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1 root@rk3588-buildroot:/# vim /etc/network/interfaces
2 # interface file auto-generated by buildroot
3
4 auto lo
5 iface lo inet loopback
6
7
8 auto ethl
9 iface ethl inet static
10 address 192.168.2.123
11 netmask 255.255.255.0
12 gateway 192.168.2.1
13 nameserver 192.168.2.1
14
15 auto etho
16 iface eth@® inet static
17 address 192.168.1.123
18 netmask 255.255.255.0
19 gateway 192.168.1.1
20 nameserver 192.168.1.1
21
22  source-directory /etc/network/interfaces.d
23

IREMTRER, WEFSIPIRENAEN.

4.1.6. WiFi

ERWIFI/IEFE, FEERREGURBRENES, WIFIRRARLEFJ27, J28, W TEMR:
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BT MERNmcli TR EZwifis:

v Shell

1 root@rk3588-buildroot:/# vim /etc/wpa_supplicant.conf

2 ctrl_interface=/var/run/wpa_supplicant

3 ap_scan=1

4

5 = network={

6 ssid="SSID"

7 psk="PASSWORD"

8 key_mgmt=WPA-PSK

9 1}

10

11
*E

1. ssid: k=S

2. psk: ZRAG
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WIFI3EE:

1 root@rk3588-buildroot:/# wpa_supplicant -Dn180211 -c /etc/wpa_supplicant.co
nf —i wlan@ &

BEEwlanORIPHblE, FIAEIZRMIN:

root@rk3588-buildroot:/# ifconfig wlan0
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

11 root@rk3588-buildroot:/# ping www.baidu.com -I wlan@

12 PING www.wshifen.com (103.235.47.188) from 192.168.0.118 wlan@: 56(84) byt
es of data.

13 64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=1 tt1=45 time=274

ms

14 64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=2 tt1=45 time=299

ms

15 64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=3 tt1=45 time=320

ms

16 64 bytes from 103.235.47.188 (103.235.47.188): icmp_seq=4 ttl1=45 time=241

ms

4.1.7. Bluetooth

4.1.71. FIEHE
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#TFHELF

root@rk3588-buildroot:/# bluetoothctl
#HE

root@rk3588-buildroot:/# bluetoothctl
#EBBEHRE

root@rk3588-buildroot:/# bluetoothctl
HEFETRE

root@rk3588-buildroot:/# bluetoothctl
#I5 ST B XY

root@rk3588-buildroot:/# bluetoothctl
#IEREST

root@rk3588-buildroot:/# bluetoothctl

O 0o NO UL WN R

RS
N RS

4.1.8. 4G/5G

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

EHRAEMIni PCle FEFH & 4G/5GHEIR, AGBERREEEITEC20, EC25FBAEAH. 5GRIEE

BRERFZIERG200U-CN, 1R IAII30, W FER:
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&, SIMRLRERMINMUITEREE, W FEFR:

RIRFERE R URRIRGEFNIE
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{EAMicroR~ISIM+&, WNTEMTR:

AGEFR ifconfig wwan@ LA BEEEIEXMEEER:
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1 #%k=

2 root@rk3588-buildroot:/# quectel-CM &

3

4 #EEME

5 root@rk3588-buildroot:/# ifconfig wwan@

6  wwan@: flags=193<UP,RUNNING,NOARP> mtu 1500

7 inet 10.101.61.51 netmask 255.255.255.,248

8 inet6 fe80::fc:f6ff:fe8d:babb6 prefixlen 64 scopeid 0x20<link>
9 ether 02:fc:f6:8d:ba:b6 txqueuelen 1000 (Ethernet)
10 RX packets 42 bytes 7013 (6.8 KiB)
11 RX errors @ dropped @ overruns @ frame 0
12 TX packets 57 bytes 4608 (4.5 KiB)
13 TX errors @ dropped @ overruns @ carrier @ collisions @
14
15 #WdiE(E
16 root@rk3588-buildroot:/# ping www.baidu.com -I wwan®

5G{EA ifconfig usb0 HLAEEEIHEXNEER:

1 #ksS

2 root@rk3588-buildroot:/# quectel-CM &

3

4 #EEME

5 root@rk3588-buildroot:/# ifconfig usbo

6 usb@: flags=193<UP,RUNNING,NOARP> mtu 1500

7 inet 10.101.61.51 netmask 255.255.255.248

8 inet6 fe80@::fc:foff:fe8d:bab6 prefixlen 64 scopeid 0x20<link>
9 ether 02:fc:f6:8d:ba:b6 txqueuelen 1000 (Ethernet)
10 RX packets 42 bytes 7013 (6.8 KiB)
11 RX errors @ dropped @ overruns @ frame 0
12 TX packets 57 bytes 4608 (4.5 KiB)
13 TX errors @ dropped @ overruns @ carrier @ collisions 0
14
15 #MXEE
16 root@rk3588-buildroot:/# ping www.baidu.com -I usb@

4.1.9. mSATA

FIRABZMini PCle EEF BmSATA, EHRZ41J30, W TEFTR:
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AR

1. BAECERN 4G, ¥ mSATA FEEBHUERMEH

4.1.10. SATA

SATAREEZ O TEFRfR:
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4.1.11. UART

FR—HSIHEEEO (AEEE&E0) A TEMR:
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UARTIZRET RIIRA T

J57 RS485 (BKiA) /dev/ttyS5
J66 RS485 (ZkiA) /dev/ttyS4
J60 RS232 (ZKiA) /dev/ttySO
J64 RS232 (ZXiA) /dev/ttyS3
J65 TTL (BRIA) /dev/ttyS6
J67 TTL (BKIA) /dev/ttyS7
- C

1 root@rk3588-buildroot:/# microcom —-p /dev/ttyS4 -s 115200
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4.1.12. CAN

FHREHE1ECAN, S TFEMR:

CAN it AEdam<uT:
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1 #%Hcan0ig&®

2 ip link set can@ down

3

4  # CAN_FD

5 ip link set can@ type can bitrate 1000000 dbitrate 3000000 fd on
6

7 #BFcanER, KIEFEREE

8 ip —-details link show can@

9

10  #/3&hcand

11 ip link set can@ up

12

13 #H Tcandump, PEEZEFcan0iEly

14 candump can@

15

16 #cant&N &£

17 cansend can@ 123#1122334455667788

41.13. B 5

4.1.13.1. B\

BIN\$Z O APH2.0-4P&E 22879, W TEIFAR:
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o XINFEE, STFENF4Q WL

1 #BFFF

2 root@rk3588-buildroot:/# aplay -1

3

4 #ESHENEIHDMI

5 root@rk3588-buildroot:/# aplay -D hw:0,0 xihuangni.wav

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

7

8  #SIMIBNEIDP

9 root@rk3588-buildroot:/# aplay -D hw:1,0 xihuangni.wav

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

11

12 #EMEREIER

13 root@rk3588-buildroot:/# aplay -D hw:2,0 xihuangni.wav

14 Playing WAVE 'xihuangni.wav' : Signed 16 bit Little Endian, Rate 44100 H
z, Stereo
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4.1.13.2. H#
FRZIF1EE3.5mmP T EALEEJ21, W TFNEFR:

o XFFEALN
o XIFHMNRE
CTIAtRAEIIERTVEAN, EXWTF:

L. R GND MIC CTIA
HENMREE:
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1 #ENREE
2 root@rk3588-buildroot:/# amixer —-c 2 cset numid=43 on
3 root@rk3588-buildroot:/# amixer —-c 2 cset numid=40 on
4 root@rk3588-buildroot:/# echo —n "micl" > /sys/class/es8388_mic/mic_channel
5
6 root@rk3588-buildroot:/# arecord -D hw:2,0 —-f cd -r 44100 -c 2 test.wav
7 Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Ste
reo
4.1.13.3. Mic

MX1.25T-2PZ = X#ZOJ1, 0 TFEFR:

MicE&E:
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1 #MicES
2 root@rk3588-buildroot:/# arecord -D hw:2,0 —-f S16_LE -r 44100 -c 2 test.wav

3 Recording WAVE 'test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Ste
reo

4.1.14. RTC

MX1.25T-2P RTCH it EEJ32, W FEFfR:

EHER3V A, RTCEMSZEWT
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il EIRE T A:

#i% B8]
root@rk3588-buildroot:/# date -s "2024-10-10 10:10:10"

#ErtclHEAR IS BRINA SR #H—
root@rk3588-buildroot:/# hwclock —-w

HIREVRE A rtcHAIRtE (KR ERIEEMNEIRE XK RE)
root@rk3588-buildroot:/# hwclock -r
2024-10-10 10:11:15.381196+08:00

O 00 NO UL B WN -

4.1.15. IR-RX

IIMRWEROW B
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1. IMELIIMEIRER

4.1.16. }&EE

FiRiT A B2 0J86 MX1.25-6P, Wl FEFIR

131



BTRBANRAE, WFRAR:

Fs EX
1 PWRON_KEY
2 RESET_KEY
3 GND
4 ADC6
5 ADC7
6 RECOVERY_KEY

4.1.17. USB#E[O

588
BRRIREE, ATFHIL/ K
Sz, BTFEUEN

B R 3t
ADCRF®HA (1.8V)
ADCRFHA (1.8V)

BREZE, ATRR, NRFEDE, ZTLR
KEY_VOLUMEUP;

FRZIFI N TypeCiEO, Zi1F4PUSB-A, 7MNUSB-PH2.03£0, USBXI4MEERI/NF3A,

4.1.17.1. TypeC 0O
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TypeC#2[J39, W TFEFR:

o FiFHost. Devicet®Ez B rht))ik
o THDPERHE

4.1.17.1.1. Device ML 1E=

{ERTypeCEUEL EIZBM, KR ITAERKMN—TADBIRE, W TEMMR:
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« BOEITATR v3.13 _ X

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

T# 1R
T
ETETEELF (100%). ..
THEEH

[Edlia TR R

l KW —A~ADBH % | 121 T »

o F[{EFAADBHEXF R TAMNEFHITINEEEL

4.1.17.1.2. HostE &=

EANTypeCi%, Zi@idTypeC to USB-AE#ELIZENUSBIME, TITEIFAR:

o AIRRBIVE. #E. BintERER

4.1.17.1.3. DPIEZ{

B TypeCEINEEIIEZLIZEANDPE R"2s, T@IITYPE-C to HDMIFELZL EIZHDMIE 28
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o TIREMEBEITYPE-C DPHHIFE, DPE S IEE

4.1.17.2. USB PH2.0

Y157 USB PH2.0, W1 TFEIFfR:

USBHEERIZH, 20 TFERATR:

USBIi# = IhEE IRE &S
J52 XKFABIR echo 0 > /sys/class/leds/host_J52/brightness
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J53

J54

J55

J56

J90

J91

T EIR
KA IR
T EIR
R EEIR
T EIR
RHIEEIR
IR
K ERR
T EIR
KA IR
T EIR
R EEIR
T EIR

HEEHIRA: RETRE"0"XHARIR,

4.1.17.3. USB#E[O

XFFATUSB-ARRO, W TFEFRfR:

echo 1> /sys/class/leds/host_J52/brightness
echo 0 > /sys/class/leds/host_J53/brightness
echo 1> /sys/class/leds/host_J53/brightness
echo 0 > /sys/class/leds/host_J54/brightness
echo 1> /sys/class/leds/host_J54/brightness
echo 0 > /sys/class/leds/host_J55/brightness
echo 1> /sys/class/leds/host_J55/brightness
echo 0 > /sys/class/leds/host_J56/brightness
echo 1> /sys/class/leds/host_J56/brightness
echo 0 > /sys/class/leds/host_J90/brightness
echo 1> /sys/class/leds/host_J90/brightness
echo 0 > /sys/class/leds/host_J91/brightness

echo 1> /sys/class/leds/host_J91/brightness

5"1"FRREIR.
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USBHEEIRIZH, 20TFERAR:

USB-A 1 NN echo 0 >
KA , ,
/sys/devices/platform/leds/leds/usb_host1_pwr/brightness
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T EIR

XK AR
USB-A 2

T EIR

KA IR
USB-A 3
TR

e ZiLERE
USB-A 4
IR

echo 1>

/sys/devices/platform/leds/leds/usb_host1_pwr/brightness

echo O >

/sys/devices/platform/leds/leds/usb_host2_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host2_pwr/brightness

echo 0 >

/sys/devices/platform/leds/leds/usb_host3_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host3_pwr/brightness

echo 0 >

/sys/devices/platform/leds/leds/usb_host4_pwr/brightness

echo 1>

/sys/devices/platform/leds/leds/usb_host4_pwr/brightness

HEBEENRE: RETRE"0"XHAREIR, B"1"FERIR,

4.1.18. TF Card

TFREZONMTJI12, S FEMMR:
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0O NO UL WN B

10
11
12
13
14
15
16
17

root@rk3588-buildroot:/# 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 StartCHS EndCHS StartLBA EndLBA
s Size Id Type
/dev/mmcb1lklpl 0,0,33 1023, 254,63 32 30535679

14.5G ¢ Win95 FAT32 (LBA)
root@rk3588-buildroot:/# df -h

Filesystem Size Used Avail Use% Mounted on
/dev/root 111G 1.1G 105G 1% /

devtmpfs 3.96 8.0K 3.9G 1% /dev

tmpfs 3.9G 328K 3.9G 1% /tmp

tmpfs 3.96 636K 3.9G 1% /run

/dev/mmcblklpl 156G 32K  15G

=
o?°

/mnt/sdcard/6C39-1D85

4.1.19. M.23E0

FIREFERTEM.2-M-key M.231EO&EIZE/EIL2, WNTFEFAR:

Sector

30535648
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X #FPCle2. 1185, EA2280R~INVMEREHER

o Ul B WN B

10
11
12
13
14

root@rk3588-buildroot:/# fdisk -1

Disk /dev/nvme@nl: 233 GB, 250059350016 bytes, 488397168 sectors
30401 cylinders, 255 heads, 63 sectors/track

Units: sectors of 1 % 512 = 512 bytes

Device Boot StartCHS EndCHS StartLBA EndLBA Sector
s Size Id Type
/dev/nvmednlpl 0,32,33 1023, 254,63 2048 488397167 488395120

232G 7 HPFS/NTFS

root@rk3588-buildroot:/# df -h

XA X BER A ER% BER
Filesystem Size Used Avail Use% Mounted on
/dev/root 1116 1.1G 1056 1% /

/dev/nvmednlpl 233G 156G 219G 7% /mnt/m2
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4.1.20. LCDE R

4.1.20.1. DP

DP#[O (TYPEC) J39, SN TFEFR:

A A{#ER USB-C #% HDMI 5754 1&#E HDMI EnssmbEmE, W TFEFR:
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e REXF8K@30fpsiit

4.1.20.2. HDMI-TX

FRAFEHDMI-AEO, W TEFAR:

° RS X1F HDMI2.1 8K@60fps #iH

4.1.20.3. HDMI-RX

FHRAFEHDMI-INGEO, W TFEAfR:
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BEERBAhdmMIESHRAGLUT:
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1 root@rk3588-buildroot:/# v412-ctl -d /dev/video4@® —-—query-dv-timings
2 Active width: 1920

3 Active height: 1080

4 Total width: 2200

5 Total height: 1125

6 Frame format: progressive

7 Polarities: —-vsync -hsync

8 Pixelclock: 148500000 Hz (60.00 frames per second)

9 Horizontal frontporch: 84

10 Horizontal sync: 48

11 Horizontal backporch: 148
12 Vertical frontporch: 4

13 Vertical sync: 5

14 Vertical backporch: 36

15 Standards:

16 Flags:

17

18 root@rk3588-buildroot:/# v412-ctl -d /dev/video4@ -—get-fmt-video
19 Format Video Capture Multiplanar:

20 Width/Height : 1920/1080

21 Pixel Format : 'NvV24' (Y/CbCr 4:4:4)
22 Field : None

23 Number of planes : 1

24 Flags : premultiplied-alpha, 0x000000fe
25 Colorspace : Unknown (0x1003b8d4)
26 Transfer Function : Unknown (0x000000b8)
27 YCbCr/HSV Encoding: Unknown (0x000000ff)
28 Quantization : Default

29 Plane 0 :

30 Bytes per Line : 1920

31 Size Image : 6220800

32

e N TR I

1 root@rk3588-buildroot:/# gst-launch-1.0 v412src device=/dev/video40 ! vide
o/Xx-raw,width=1920,height=1080, framerate=30/1 ! videoconvert ! autovideosin
k

MEhdmif N\ER A< T
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root@rk3588-buildroot:/# v412-ctl —-verbose -d /dev/video40 \
——set-fmt-video=width=1920,height=1080,pixelformat="NV12"' \
——stream-mmap=4 —-stream-skip=3 \
——stream-to=/hdmirx-1920x1080.yuv \

——stream-count=1 —-stream-poll

u b~ WN PR

4.1.20.4. Dual LVDSH#

Dual LVDS#£[1J48, &yt J70, REMBBRERFEOJI7, W TEFR:

JINREMABBERFEERO, &FE, SEREREANEEIIEPRBIAMEEBEDZIEESI3.3V. 5V
12V, BKIA3.3V,

4.1.20.5. MIPI

MIPI}E[J45, W TEFfR:
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MIPIfFE 3.3V

MIPIEFLCDH 2% %% -

AE TP B0, TiE

R LCD Hikigs: (T3%) , 40Pin FPC FRET

ZEWT:
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4.1.20.6. EDP

eDP#xO, W TFEMR:

o cDP EEMEEIA3.3V, A[E3.3V. 5V, 12V, RIEESEIIREEIEE
e cDP FHEZ
e eDP EEHE O, EiIABEI2V
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4.1.21. MIPI Camera

MIPI Camer#z[0J77F1J61, @ TFEIRRR:

ERAEBCOV138551F 1%k, WM TEFR:
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4.1.21.1. MIPI-CSIO

4.1.21.1.1. fig

1 root@rk3588-buildroot:/# export DISPLAY=:0
root@rk3588-buildroot:/# gst-launch-1.0 v412src device=/dev/video22 ! vide

2
o/x-raw, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconver
t ! autovideosink
4.1.21.1.2. #ME
v Shell
1 root@rk3588-buildroot:/# v412-ctl ——verbose -d /dev/video22 —--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

4.1.21.2. MIPI-CSI1

4.1.21.2.1. il
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1 root@rk3588-buildroot:/# export DISPLAY=:0
root@rk3588-buildroot:/# gst-launch-1.0 v412src device=/dev/video31l ! vide

2
o/x-raw, format=NV12, width=1920, height=1080, framerate=30/1 ! videoconver
t ! autovideosink
4.1.21.2.2. #E
1 root@rk3588-buildroot:/# v412-ctl —-verbose -d /dev/video31l —-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

4.1.22. FAN R

PH2 5V FANX E3#&[J35, @ FEAfxR:
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TR echo 1> /sys/class/leds/fan/brightness
KR & echo 0 > /sys/class/leds/fan/brightness

4.1.23. GPIO

GPIO#EO, W TFEFIR:

1 1A3

GPIO1_A3 35
3 4B5 GPIO4_B5 BIABCE LS PCIE
5 2B4 GPIO2_B4 76
7 4B0 GPIO4_B0 136
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10

GPIO 1=HI A

# gpiol_A0 fig
gpioset 1 0=1

# gpiol_A0 HIff
gpioset 1 0=0

oo NOoO UL A~ WN B

gpioget 1 0@

4.2. GPU

H1Tglmark2—-es2-wayland Fi2gpuilllit & O :

4B1

VCC

1A0

1A1

1A2

GND

# gpiol_AQ HMNREXREIRE

GPIO4_B1
HE
GPIOT1_AO
GPIOT1_AT
GPIO1_A2

i

137

32

33

34
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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@rk3588-buildroot:/# glmark2-es2-wayland
arm_release_ver: ¢g24p0-00eac@, rk_so_ver: 6

glmark2 2023.01

OpenGL Information

GL_VENDOR: ARM

GL_RENDERER: Mali-G610

GL_VERSION: OpenGL ES 3.2 v1.924p0-00eac@.6b39a7384565dd0742184d5a
blcdf9ef

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: 1039 FrameTime: 0.963 ms

[build] use-vbo=true: FPS: 1149 FrameTime: 0.871 ms

[texture] texture-filter=nearest: FPS: 1179 FrameTime: 0.848 ms

[texture] texture-filter=linear: FPS: 1149 FrameTime: 0.871 ms

[texture] texture-filter=mipmap: FPS: 1173 FrameTime: 0.853 ms

[shading] shading=gouraud: FPS: 1060 FrameTime: 0.944 ms

[shading] shading=blinn-phong-inf: FPS: 1057 FrameTime: 0.946 ms

[shading] shading=phong: FPS: 1032 FrameTime: 0.970 ms

[shading] shading=cel: FPS: 1054 FrameTime: 0.949 ms

[bump] bump-render=high-poly: FPS: 863 FrameTime: 1.160 ms

[bump] bump-render=normals: FPS: 1205 FrameTime: 0.830 ms

[bump] bump-render=height: FPS: 1177 FrameTime: 0.850 ms

[effect2d] kernel=0,1,0;1,-4,1;0,1,0;: FPS: 1206 FrameTime: 0.830 ms
[effect2d] kernel=1,1,1,1,1;1,1,1,1,1;1,1,1,1,1;: FPS: 964 FrameTime: 1.03
8 ms

[pulsar] light=false:quads=5:texture=false: FPS: 1133 FrameTime: 0.883 ms
[desktop] blur-radius=5:effect=blur:passes=1:separable=true:windows=4: FPS
: 779 FrameTime: 1.285 ms

[desktop] effect=shadow:windows=4: FPS: 970 FrameTime: 1.032 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=map: FPS: 467 FrameTime: 2.142 ms

[buffer] columns=200:interleave=false:update-dispersion=0.9:update-fractio
n=0.5:update-method=subdata: FPS: 448 FrameTime: 2.236 ms

[buffer] columns=200:interleave=true:update-dispersion=0.9:update-fraction
=0.5:update-method=map: FPS: 531 FrameTime: 1.885 ms

[ideas] speed=duration: FPS: 964 FrameTime: 1.038 ms

[jellyfish] <default>: FPS: 1011 FrameTime: 0.990 ms

[terrain] <default>: FPS: 263 FrameTime: 3.812 ms

[shadow] <default>: FPS: 1012 FrameTime: 0.988 ms

[refract] <default>: FPS: 390 FrameTime: 2.567 ms

[conditionals] fragment-steps=0:vertex-steps=0: FPS: 1198 FrameTime: 0.835
ms
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[conditionals] fragment-steps=5:vertex-steps=0: FPS: 1179 FrameTime: 0.849
ms

[conditionals] fragment-steps=0:vertex-steps=5: FPS: 1144 FrameTime: 0.875
ms

[function] fragment-complexity=1low: fragment-steps=5: FPS: 1126 FrameTime:
0.888 ms

[function] fragment-complexity=medium:fragment-steps=5: FPS: 1136 FrameTim
e: 0.881 ms

[loop] fragment-loop=false:fragment-steps=5:vertex—steps=5: FPS: 1173 Fram
eTime: 0.853 ms

[loop] fragment-steps=5:fragment-uniform=false:vertex-steps=5: FPS: 1122 F
rameTime: 0.892 ms

[loop] fragment-steps=5:fragment-uniform=true:vertex-steps=5: FPS: 1120 Fr
ameTime: 0.893 ms

glmark2 Score: 983

4.3. NPU

{ERyolovo# 1TrknniZ B AL NI, a0 ™FRmR:
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root@rk3588-buildroot:/# tar —xvf install.tar.gz
root@rk3588-buildroot:/# cd install
root@rk3588-buildroot:/# chmod a+x rknn_yolov5_demo
root@rk3588-buildroot:/# ./rknn_yolov5_demo ./model/RK3588/yolov5s-640-64
0.rknn ./model/bus. jpg
post process config: box_conf_threshold = 0.25, nms_threshold = 0.45
Loading mode...
sdk version: 1.5.2 (c6b7b351a@2023-08-23T15:28:22) 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,
51ze=1632000, w_stride = 0, size_with_stride=1638400, fmt=NCHW, type=INT
8, qnt_type=AFFINE, zp=-128, scale=0.003860

index=1, name=283, 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=285, 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=0.003915
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 61.330000 ms
loadLabelName ./model/coco_80_labels_list.txt
person @ (208 244 286 506) 0.884139
person @ (478 238 559 526) 0.867678
person @ (110 238 230 534) 0.824685
bus @ (91 129 554 467) 0.701223
person @ (79 353 122 516) 0.334380
save detect result to ./out.jpg
loop count = 10 , average run 56.958000 ms

e R RENERRE R, WTRAR:
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4.4. QTS

X $5qt5.15, Ml 5Au T

1 root@rk3588-buildroot:/# source /usr/local/qt5/env.sh
2 root@rk3588-buildroot:/# chmod a+x ./moveblocks
3 root@rk3588-buildroot:/# ./moveblocks

HRUTAR:
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