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1. Orange Pi CM5 Base Tablet F]3& 4474

1.1. H+4 & Orange Pi CM5 Base Tablet

Orange Pi CMS5 1%/ R T Bt i RK3588S #r—1% )\ 64 il ARM AbHE 3%,
HAR AU A76 FNDU#E ASS, K= 8nm LP %J%%I%, N ZE BB
2.4GHz, %% ARM Mali-G610 MP4 GPU, Wik 1H:fE 3D 1 2D EUE InE e, P
B =ik 6 Tops 511K Al i 4% NPU, 6 4GB/8GB/16GB (LPDDR5) WfE, H
A ik 8K WoR A EERE F1 . S AMZ O BOE L 45 A R K1 eMMC, A& &
32GB/64GB/128GB/256GB.

Orange Pi CM5 Base Tablet Ji6Hi 5| H 7 #H 435 (4% 1, 445 HDMI fi i - Wi-Fi.
W F . M.2 PCle2.0x1. MIPI CSI. MIP DSI. USB2.0. USB3.1 $[1Al 26pin ¥Rk

B, wTZEH T AR AR N LR, ZiHE. AR/VR, B Ee<pi.
R R JEES, B AloT &7k,

Orange Pi CM5 Base Tablet 32 F Orange Pi ‘B J7 W & [ #4F & 4t Orange Pi OS,
[FB}, S FF Android 13. Debianll. Debian12. Ubuntu20.04 Fl Ubuntu22.04 Z5#4F
R4

1.2. Orange Pi CM5 Base Tablet K fi&
BATTAT LA SR
® 5 Linux £ [ HEiN.

® Android “FHR.
® Android WML EE

HREFHAMEZHITIRE, KITERNESRAULSASHENY REM,
Orange Pi AJUAFBIA P ER LN RBREBIMEBA KN, REF. &
BXR. WARRFEHNHEBLRETS.
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1. 3. Orange Pi CM5 %0 R FIBE {4 Re 14

OPi CM5 #Z o B A4 A%

TG

Rockchip RK3388S(8nm LP il F£)

CPU

o 8 1% 64 fAbTH 2
* 4 ¥ Cortex-A76 1 4 ¥% Cortex-A55 [ HLI K /NZ 2L #
K% FEHi 2.4GHz, /MZFHi 1.8GHz

GPU

* £ ARM Mali-G610
* 3% OpenGL ES1.1/2.0/3.2. OpenCL 2.2 #1 Vulkan 1.2

NPU

6 Tops 577, SHF INT4/INTS/INT16 R & icH

PMU

RK806-1

RAM

LPDDR4/4x: 2GB. 4GB. 8GB. 16GB

EMMC

eMMC: 32GB. 64GB. 128GB. 256GB

o

3*100PIN(Z5: DF40C-100DP-0.4V(51)) , A& LA R
1*TYPE C or DP1.4

3*¥USB2.0

1*HDMI 2.1 or eDP1.3

1*uSD

1*4-lane MIPI DPHY TX

1*#2-lane MIPI DPHY TX

2*2-lane MIPI DPHY RX

1*4-lane MIPI CSI RX or 2*2-lane MIPI CSI RX

1*SATA III or PCIe2.0

1*SATA III or PCIe2.0 or USB3.0

USB3.0*1+USB2.0*3

SDIO 3.0 or RGMII

[2C. I2S. UART. SPI. CAN. PWM. PDM. GPIO %
POWER _ON. RESET. MASKROM. RECOVERY %% §% f

CER

#N: DC 5V MAX1800mA
. DC3.3V MAX600mA F1 DC1.8V MAX600mA

PCB

£: 55mm,%: 40mm, /£: 1.6mm

rangePi" & IRYI T e B A BR 2 7 F33E Wt e A
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YT AT A R 7 RO AT

1. 4. Orange Pi CM5 Base Tablet JEAR [ 8 {04t

Orange Pi CMS5 base-tablet fifl {4551

B R 2 3*100PIN,0.4mm PIN ff, #2885 df40c-100ds-0.4v
oy * MicroSD (TF) fdit
" « M2 M-KEY #if#: % NVMe PCle2.0 & SATA SSD
* Type- B3.0
USB ype-C US
« USB3.0+USB2.0
«HDMI 2.1, x> HF 8K@60Hz
PR H * DP 1.4 ALT 4Lane (35 TYPE-C #:11)
« MIPI DPHY TX 4 Lane
* 1*MIPI CSI 4 Lane
H. S
Bk « 2*MIPI DPHY RX 2 Lane
* 3.5mm HALFL 5 5% N\ /A H
5 Sz s
g HDMI o Ak
o W#E MIC %5 A\
o 2R\ 4 )5, FA% N 2PIN 1.25mm
o fEHL: AP6256
WIFI+BT
o M # WI-FIS+BT 5.0
. o XN RS 2.54 1) 2R
26PIN ¥ @52 1 ﬁfﬁj et mm [f pe T o
« % #: UART. PWM. I2C. SPI. GPIO ZIjjf¢
o 1*MASKROM. 1*RESET F1 1*PWR
fite CFF Type-C fitH, 5V@SA
- EE/ﬁzF“ WOGH2R%EHE, 6PIN, 1.5mm [A]EE, H5 8754 ek
PR AWM, BOKFEH BT SA
RTC TR AL, A5z 3V 2 H RTC Hjth
Eirgsecz | 6PIN FPC ##)#, PIN fE 0.5mm
fR RS 1 6PIN FPC #iJ#2, PIN £F 0.5mm
LED ST IR TS R AT A G R S TR R T
FAN 5V 2PIN 1.25mm [A]fE
SPK 2*%2PIN 1.25mm [a]fF
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kA O

3Pin X H 1, PIN BE 2.54mm

PCB

K: 90mm, %5: 66mm, /£: 1.6mm

\Y_d

 rangePi™ IR YT B E BAFA BR 2 w1 B3E 0 A
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1.5. Orange Pi CM5 & U R T EA B F1)E EAL B

OPi CM5 Vi.1

JREMA:

i) ]
LR

Srassdssidtdsaseasasssiad
100

13
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7 range Pi Fif VYT F 4 A 7 R AT

1.6. Orange Pi CM5 Base Tablet JEi% 0 E41 B AEELE

=rE

4

JREMA:

o [ i |

14
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7 range Pi Fif VYT F 4 A 7 R AT

1.7. Orange Pi CM5 0RO RIEE
EEE

IRIRK35885/2.4GHz
(ARM® m0#Z%CortexAT6+I0f%CortexA55 ) 6411

l‘-‘::*m?'l LU T RO TE

=i f 1
1GB/2GB/4GB/8GB -1" ;
LPDDRA4/4X ;
BIREIRCH ( RK806-1)
1GB/2GB/4GB/8GB
LPDDRA4/4X
32GB/64GB/128GB/
256GB eMMC

100PIN #r 334 iE1E28

= [T ‘

w . & 100PIN #RI$HR)%E 88

15
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7 range Pi Fif VYT F 4 A 7 R AT

1.8. Orange Pi CM5 Base Tablet JE##E M #1iE &

IEmE
USB3.0(k)
USB2.0(F)
USB3.0 Type-C
HDMI 2. 1%
BHED , , l l— Type-CH3FHECI(5V5A)
- ; ﬂ Sl E; H EihA A
. g , : el 5Vt
HRO — O SRRSO
e MIPI D-PHY RX 2-Lane
100PIN tRXIHRIEHESR MIPI-DSI 4-Lane
MIPI D-PHY RX 2-Lane
100PIN RIS IR IEIEES MIPI-CSI 4-Lane
Wi-Fi5+E 5.0 5 — RESETHR
i-FIS+EE5F5. 2
= o GPINELE
o MASKROM#2
Wi-Fi+I5 5F K L& LEDIT
2PIN SPKiEREE 2PIN SPKHEEE
26Pin I BiED £T4MEUR
POWER$
£%HR 100PIN RaHRIERES
SEM
66mm
TFEiE
6PIN f£RE231E0
CODEC (ES8388)
M.2 2280 EEEE ——— M.2 M-Key

(NVME PCle2.0 x1)

6PIN $ZiEO

16
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" range Pi Jil 2 Tl YT AT A R 7 RO AT

+]

v
GND

UART6_TX_M2 g SPI1_MISO_M2
SPI1_MOSI_M2
- S

°

X M

3 PWMO_ML

UART4_RX_MO g SPI1_CS0_M2

OPi CM5 base - tablet V1.1

EEETES o0
S ENF e o——— GND
e e (SPIO_MISO M2 X PWM3 M3 ey
LA —
2526

ORI @A ALK ERE R 2.7mm, JRIRIIASE ALK EREZ 3.0mm.

17




0 range Pi B AT VRYITIT RS TR A A R

2. FFRRAER ST A

2.1. HEZFERDA

1) TF F, &/ 16GB & (HE:FF 32GB 8Ll b)) 1) class10 2B LA F 1) i P
Sandisk iR i&

Samisk
Ultra

1668 M3
@4 =31

2) TF RiRds, MTREEERE] TF R,

-

3) HDMI 2 1 5 48 .
IR 14%ETEIRE TS

4) HDMI ¥ HDMI #£424;, HTH¥ I K ARGERE S| HDMI SR 88 B0 AT B
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range Pi H 7 F/iit PRI e A R 2 = BT B

7%

ER, MEBE IKEE SKERE, EFRHDMIZLR T 4KEH SKALHIH .

5) 10.1 ~SyfMIPIE%:, H T ERFRIRFIA G H (MmO isiEiEik, &
OPi5Plus/OPi5B/OPi5/OPiCM5BaseTablet i@ )

—

6) FHIFEAC RS, EINEEA SV/M4A 8 SV/SA [ Type-C HLJAALH

JRIR LR KB Type-CEN, HAAARMARBIRED, LLHA
RBAECEEIIEEH, EREET .

REType-GEOABHBINEE
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5

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

FFRAR ) Type-C LR O AR PD I R ThAE, RSCRFE EH SVEERA .

7) USBE: P AR AN, HELEFRAEUSBEE M 1 AR A BERL AT v LA, SRR AN B A
n] LA k4%l Orange PiJT A o

Jﬁrl~ T L ll‘I;»

FRETIE

iLIRRTRF

FoAEW
REEE

8) USBH#E4 k.

9) ZLAMEIERS .

R, Orange PifR L HI#A/E RE BRI R SRR IEOrange PitR LB F 28 74 W] DA
fEH

10) SVIIBGEAKE . a1 NERR, TRRIR BA TR s I 0, DA
2pin 1.25mm A BE .

FFARBR i XU T LLE I PW VSRR T BRI 5%
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

11) Type-CHHDMIZ:, i#id Type-CHi R I A AMRGE 7 FIHDMIE. 75 #3 8L AL HEAT

IR

12) Type-CHUSBH#:HE3k, FH T IEHUSBAF# B & B bR 43 S5 USBI 75

N\

NA~

13) 1300 J3MIPI# I f{jOV13850 % k.

14) 1300 J3MIPI# 1 f{jOV13855 % k.
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range Pi H 7 F/iit PRI e A R 2 = BT B

15) Type-CH: FIIEdELk, M ThexBiR. HADBEIIRE.

<&

S8 5201 EAEE SATA M.2 25668

L] 1
o NI NI |

97145
€

Made in China

i) R =) (a)ssiss) (sskss) (=i=)

JEAR BRSO AL E I T BT
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

19) 3.3V [f] USB % TTL BiEAIFLFRLL, A & ORI Thaen, 7FE USB % TTL
BEER AR F LR KT B2 T R AR FL i o

20) #%%EH Ubuntu 1 Windows #4F R 48104 N HELAK

1 Ubuntu22.04 PC nJik, T4 PF Linux J765
2 Windows PC T 545 Android A1 Linux 5514

2.2. TEIFERKIGE A RHIBR

1) HCE R T 38R
http://www.orangepi.cn/html/hardWare/computerAndMicrocontrollers/service-and-
support/Orange-Pi-CMS.html

2) FECHRBURHK R E ALy -

http://www.orangepi.org/html/hardWare/computer AndMicrocontrollers/service-and
-support/Orange-Pi-CMS.html

3) HRlFEAE:
a. Android JRRS: {RAFTEH E MG L.
b. Linux J§%: {RA7F/E Github .
c. APFMAEERE: RAEEE BRI L.
d. BHAFLER: FEMFEFAME AR 7 2 2 08
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http://www.orangepi.cn/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-5-Pro.html
http://www.orangepi.cn/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-5-Pro.html
http://www.orangepi.cn/downloadresourcescn/
http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-5-Pro.html
http://www.orangepi.org/html/hardWare/computerAndMicrocontrollers/service-and-support/Orange-Pi-5-Pro.html
http://www.orangepi.org/downloadresources/

range Pi H 7 F/iit PRI e A R 2 = BT B

Android F8: TRAFEH B BARHNEL .
Ubuntu 8 RIFFEH MG L.
Debian S8 (RAFFEE B mBAA AN AL L.
Orange Pi OS §if%: RAFEH E o BB F.
OpenWRT Gf&: (RAFFEH B A BN A |

S E @ oo

2.3. ETF Windows PC % Linux 88553 TF £ FE

HE, XEPHLinux8 8 AR IR MOrange Pi 8L T 270 [H T #fIDebian
Ubuntu. OpenWRTEEZEOPi 0S ArchiXFEHILinuxRITHER .

2.3.1. f#H balenaEtcher 523 Linux B&1& K 1E

1) B —ik 16GB B KEEM TF &, TF RFAEHIE L LZ0A class10 250k
class10 2% UL I, g3 30ff B N8 55 5 B TF .

2) SRR IR AT TF R 4dE A HLN .

3) M Orange Pi HYBENTFEITE T AR E R XA Linux #4F RGBS EA B,
SRJE RIS A I, R SR, DL <L img” S5 R MSCIF AR IRE R G
BRI, K/ —BUARAE 26B Bl L

4) SRJ5 T # Linux SR B AF——DbalenaEtcher, T #hlik A

https://www.balena.io/etcher/

5) #EN balenaEtcher NI fG, mdigrtf) ™ EZH SBRE A TE I .
?‘ balena More Products v Resources v Customers &Partners v Pricing Contact ~ Login m

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

Selectimage
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5

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

6) SAJaFI LA+ T %K balenaEtcher [1] Portable MitAS (4K {4, Portable R A7 %4,
BT I EAT EAE A

Download Etcher

ASSET os ARCH

ETCHER FOR WINDOWS (X86|X64) {INSTALLER) WINDOWS XB6|X64 Download
ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS X86|X64  Download
ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) (PORTABLE] WINDOWS XB6[X64 Download
ETCHER FOR MACOS MACOS X64 Download
ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX xg4 Download
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE]) LINUX X886 Download

Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

7) AR R R S 7 B4 B A Y] balenaFEtcher, 154t B EHAE . R N
Portable it A balenaEtcher, BT HRIA], 775 H] balenaEtcher 71t A&
FToR:

Etcher x

& balenaEicher

L+

[ Flash from file

& Flash from URL

I clone drive

¥T7F balenaEtcher B i R 378 T H AR

Attention

Something went wrong. If it is a compressed
image, please check that the archive is not
corrupted.

User did not grant permission.

151%FE balenaEtcher 5 S, REEFUSHERSHIBIT.

#1H(0)
9 LEESSHIETR)
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5

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

8) {# H balenaEtcher %&3% Linux 514 i B AT IR UN T AT 7«
a.  EAREFELER N Linux S8 SC1F 1 #42
b. RJEIEF TF RIERT;
c. /o s Flash SE & F RGeSk Linux 5415 2] TF Ry

Etcher = X

Q" balenaEtcher

2

E Flash from file

& Flast from URL

I8 Clo e drive

9) balenaEtcher 583K Linux % Hid F2 R B S I N BIFR,  34hik o6 Bos 5
RN IETELES Linux 52148 TF R

© Etcher — 48% Flashing... 2 *

!'.‘ balenaEtcher

@ orngep...170.img

._ Generic... Device

’ balena-rpiplay

Flashing...

10) Linux S5 E%5C )5, balenaEtcher BRNIL2x%fFesk B TF K Hh SR AT SR,
WA IR A B i@, W NP, BoRgr Bt E MR RNER O AR 5E
&, balenaEtcher IE7EXFBesRk 58 B B AR AT R 5 o
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range Pi H 7 F/iit PRI e A R 2 = BT B

Etcher — 26% Validating... == x

& balenaEicher

© orangep...170.mg

_. Generic... Device

7 balena-rpiplay

Validating...

( Get started .I

11) BB 5E UG balenaEtcher )2 St an N B Frs, Wik B s gt e 4a 7 Blis
PR e Ty, LR st 7T LUB Y balenaEtcher, #XJ5#H TF K4\ 2T KR
TF R T .

ﬁ balenaEicher

Flash Complete!

1

We hope you enjoyed
using Etcher!

| Share on Twitter :I

2.3.2. ¥ RKDevTool 53 Linux 43 TF BRI E
1) EuHREMES R RGH Type-C £ £ 4 .
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

2) IS FEUYESR 5K 16GB o E KA E M TF K, TF KHRALHHEE LAUN class10 2
gy class10 2 LA b, I FH TN B &5 R TF K

SENSOR ¢
0 CON {
1

4) SRJ5 M Orange Pi HIBRL T E I T #3514 IK 5 DriverAssitant_v5.12.zip 1
MiniLoader DA )2 5¢5% T. 2. RKDevTool Release v3.15.zip .
a. f£ Orange Pi BRI TR AMEEHEEAF LR, REHNTHKSART.

Android#FLineEEELERE T E-RKDevToo FIEEEER

AndroidFREESTE-SDDiskTool
b, SRJE NECH I ATA S

MiniLoader-ESELinEETEEHIIER

E g RKDevTool_Release v3.15.zip

E g DriverAssitant v5.12.zip

#R, “Miniloader—HEXLinuxBREA FEHBINART” I T LHEHEA
MiniLoader 3443k,

5) #RJa M Orange Pi HIBERFTHIRE T #AR ZH M Linux BAE R GGG
e, IRJEAEAMES AR, WS Ja BSOS DL L img” 45 RSOt R A
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range Pi H 7 F/iit PRI e A R 2 = BT B
REMEAB S, KAN—MCERLE 2GB A E

6) 2R J5 Fff JE 8K 14 fi# J& DriverAssitant v5.12.zip, 575 JE J5 B9 S04 32 A 4% 3
DriverInstall.exe 1] 447 XC44FE 4T TR AT .

s

=FR M B e Fh
ADBDriver 2022/12/1 15:07 By
bin 2022/12/1 15:07 iE
Driver 2022/12/1 15:07 B =
| config 2014/6/3 15:38 [ =gt KB
& Driverlnstall 2022/2/28 14:11 FEEE 491 KB
=| Readme 2018/1/31 17:44 ey KB
i_] revison 2022/2/28 14:14 AT 1KBE

7) 771 DriverInstall.exe Ji5 % % Fiig Ul SR 3N (1) 25 B8 U0 P «
a. R “IRBIREE” %l

O ESHRENE v5.12 X

Wi | IS ‘
L

b, SEfr—BUNE)E, AW LR “RZRBEIRIN” . ReAd B
PRI

& ETREEREIFE va.12 .

Driverlnstall b4
IEzh ENst
AR
HEE

8) #RJ5 %k RKDevTool Release v3.15.zip, #2235, fEME )G B SCHk
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

3 %] RKDevTool 7 HIT] .

25 ) M s Fih

bin 2022/12/1 15:07 g

Language 2022/12/1 15:07 =
| ] config.cfg 2022/3/23 311 CFG 314 7 KB
2] config 2021/11/30 11:04 EEIE 2 KB
=] revision 2022/5/27 9:09 A 3 KB
"+ RKDevTool 2022/5/27 9:06 R 1,212 KB
& TP TE&RE v1.0 2021/8/27 10:28 Foxit PDF Reade.., 450 KB

9) $T7F RKDevTool k% T H J5, KA I35 i Type-C Zki%4#: EIF K
W, FRUAZE FAir “BA RIERE .

| BERITETE 315 = <
THER FEEH SEME
| I
|+ [Ofmf [t &% @@ 1|
0
R 0x00000000 | Earamster
Elln 00000000 Thoot
14 | 0x00000000 | trust
5 | 000000000 Mizo
6 | 0x00000000 | Resoures
[» [T7] 000000000 Hernel
s || 000000000 Boot
Elsd| 0x00000000 | Recovery
w0 [T 0x00000000 System
[ | TT] 0x00000000 Backup.
Loader: [wm | om RRHIE #z
Clagmiiatnts
| BAT R BE & 2

10) #RJEHFIAFES Linux 5143 TF K.
a. HSEEN Type-C #il d& #etf Il 5 Windows Hlk, JT &K Type-C #H
A E S B s

o 1y T | e

b. BRI KR A 1EEE Type-C HLR
NG FAETT AR ) MaskROM #28E AT, MaskROM 488 7E - R R P B 4
T FTR:
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“~ range Pi Fl )" FHt PRI e A R 2 = BT B

d.  RJE%ITKIREE L Type-C % AR, JF B HL, SR 8A] BLFAJT MaskROM
T WWC%E%DMQEWF%F

e SLHTT B REIGA, JH:HT???;ZE)?A)\ MASKROM iz, 7Ekest T A
S E 2R “RB—A MASKROM #4” .

\ BEURFTETR v315 2 X
THIRR FEEE SR
[ I
ERE=NE: T == 3 {ipmiey
0 mementn [ Tesde
|28 T 0:00000000 | Perameter
RN ] 000000000 Uboot
8 O 000000000 trust
5 |[C 000000000 i
s |[C 000000000
EEEN ] 000000000
s |[C 000000000
El =l 000000000
1w 000000000
e 000000000
Loader: Do | s |
[WE: =
| Iﬁﬂ]‘ *’FHASKROM&&I -1 MASKROM v
f. %Fﬁmﬁﬁﬁﬂ??ﬁ%ﬁﬁ[ﬁ*
EreTATE =
THESR FHRE SR
| I
EENN=RE: T T A
hl’ T
2 | 0x0n00000 )" Beramefer |
5] T 0x00000000 Uboot
4 |7 0:00000000 | trust | [
Elm 0s00000000 | Misc | [
el [ 0200000000 | Resowrce |
| ] 000000000 Eernel
8 | Ox00o0n00. |, Bost | \
El 000000000 Recover; v [l . . I "
1w | 0x00000000 Systen . 1%5&%5‘6%155{&'&1}&@@
u |- 0=00000000 | Backwp | |
Lo Cowim || e || emsEw || ==
[WEECES e
‘ ﬁ_ﬂ]‘ **MSKRUH&& 31 :MASEROM ~

g ORJE e bR A B o R B TR B I B S
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range Pi H Fiit

YT AT A R 7 RO AT

| ESHTETE 15 - x
THES FEEE SR
[
0| e it | &= R B
CL e Ledw

2 [T 0x00000000 | Parameter

E i | 0x00000000 Uboot

Elini 0500000000 trust 2

55| [J 000000000 Misc i

le [T 0x00000000 | Resowrce IR

EZ0 N fostoonioon I, ersel B

8 | ] 00000000 Joat =

s | 00000000 Recovery

1 [T 0x00000000 System M

u | | 000000000 Backup SNEE

SHEE
Leeder: | i i wEsER || A=
Clagsists
| KB MASKROMBE % L E |
Ny Ny N
h. RJEIEFARELI.

| BESEFS TR .15 = x

THER AEEN et

+*

| O ik | it | EE |

E
il 0200000000 1 Earanstar
s | 0:00000000 | Uhoot
2 | 0200000000 | trust
s ] 0z00000000 | Mise
la LT 0Z00000000. [ Rusdimey
EX i O=U0000000 | iEareal
Xl 0200000000 | Bast
[ | O] 0200000000 | Recovery
ELR 0200000000 | Systen
u | 0200000000 | Backup
Loader: tdT | iR

LlsgmliEthtsS

HENEE | A=

| R, - MMASKROMBE #-

3-1 MASEROM

i AAJEIEFERT T R %01 MiniLoader SCAF Y H 1) rk3588_linux_tfeard.cfg it &

AF, H AT

TaEe |
« %
g
me v sETEE
= R 0O

« orangepi + | MiniLoader KR Linu BB BERRLSE |

3588 |

k3588 _linux_emmec.cfg

¥ =
=
e

i, A0S (C)

Loader e e e Y

SOEE(N): | rk3588 _linux tfeard.cfg

= X
x
v O £ ¥ MiniLoader-£2=Linux..
EE-r ™ @
| [Confighiatca) v

jo R R
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T 4
3

' range Pi fil 1 Tt

YT AT A R 7 RO AT

= X
THAR FEEM SRUE
[ I
H.Mﬂﬁﬁ | fidt | £= | #iE [E
v
ENdE] 000000000 Tinux C:\UsersiMdninistratorilesktoph .. | |
RKDevTool x
o SNES. /
/
ks Lo | | emsEx || &=
(WD
\ JeBL— 4 MASKROM B £ = s E}
N — AN
k. RJa s FEPRIAE.
\ EEEFETE v315 X

THES FEEN SHTE

|z | s

[
v | O] % | Hiaht | &% | 7tz -
v

| 0z00000000 |

linmx | CiiUsersVAduinistratoriDesktoph... | |

Teies | owmm

| | BERRE

b

Cligstaitits

| JBL -4 MASKROMHEE

|31 HasEEOM

|

N N o o > o e .
. FHIEERTHE T #07% MiniLoader S 43¢ 7 MiniLoaderAllbin, 7 5 53TFF.
% REETTALE .15 - x
TaEe | v T X
&« v o « orangepi rlMiniLoader'ﬁLinuxﬁmﬁ?fFﬁngﬁI v o B TE MiniLoader-£22Linux..
¢ | d
ilg s FESis B - O @
2
| mesC
_;. D HE [ rkas88_linux_emme.cfg
B s | ] k3588 _linux_pcie.cfg
e | ] rk3588 linux tfcard.cfg
L [2] rkspi_loader
&
3 T
D B
W =A
i FHEEES (C)
Loader e
STHEE(N): | MiniLoaderfllbin ~| [all ey ~|
] Laro ||| = |

m. RJ5E R N BRI AL E
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range Pi F /" Fit

YT AT A R 7 RO AT

| BEMFFETE v3.15
THESR AEEF SRR
[ I
# O\ | I T e
Ml nsooononn
2 |7 |sD 000000000 | limax | Co\Vsevs\hdministrateriDesktoph. ..
Loader Ver:1.11 AT kS ERAER B
Clagmiaihhis
| R W, MASKROM ¥} 4 RS

-

n.

SRIGIEFARERE ) linux 8214 42, FAEITIHF.

ERFELNT, BUCEEREFNlinuxg% E 4 Norangepi.imgEl H H B &

FIZ T, XHERRER MR EEE B K E 2 e

512 e
TR T %
o € v » IEERE » Z=M » orangepi » v B ° T orangepi FEE
| O
L;_HE mm  FEwds B T @
| e MiniLoader R LinuxEiSA EEEENEE
PR ] orangepi
B R
= 85
4=
D Bx
| =A
i AR (C)
Loader - o amee s T
SUE(N): [orangepi o] [AlFery ~
|7 | FIFH(0) |I 06
o. HRJETHE)E IR MHEE kI
S BORTRTE v3.15 o %
THER ABEN S8R
E,E‘,lﬁﬁii,\i@iﬁ J,%%,il,f?ﬁfi—,\,,,,},
W 00000 Loader  C\Wsersilec\lesktoplindroidfl
ENlEE] 000000000 Linux C:sersileeiDesktoptorangepito... | |
Loader ¥er:1.11 | ik BEELDES BE
MERRERIE
| &ﬂt]‘ ‘*MASKROM‘&&' 3-1 :MASEROM ~
p. FLAUHIIT RIS T B linux BES BT RBL of o
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range Pi H 7 F/iit PRI e A R 2 = BT B

THIESR FREE ShE
e
I~k
2 |V s
Loader Ver:1.11 i BEDEE HE
(S e S
Z‘{E‘]‘ ‘*MASKROH&?& 3-1 :MASEROM v
: 37, 2 = — A —
q.  linux Bifg B 58 )5 B log Wi N EFTR .
\ BEMITETR v3.15 ” =
THIESR FREE ShE
£ FEI = s e
v Ml 1
2 |F|s we | Decktoplorsngepiorangepito | Mizti&E
Tk AR
Falkait A RRTh
SRBIFl ashInfo iR
REIFLashInfoffiT)
AEFIIET R
& IR
T-ERIDEF
T-ERITBRETH
EMaskronfHi
ShMeshronfiH]
i L&
ey
[ tmriesi
Leadex Vem 1ol 4 BEAER = Eﬁfﬁoz:i:;i & oo
(S e T#iR
BeAT R BB % g

. BESSE linux FHE R tf RHJE, linux KRG HBNEB).

2. 4. EF Ubuntu PC ¥ Linux 812425 2| TF FH A

EE, XEPEHLinuxB R EAREKZ MOrange PiBEEN T 201 H T #fDebian,
Ubuntu. OpenWRTE{ZEOPi 0S ArchiXFEHILinux KAITHSE4E, Ubuntu PCIg IR %3
T UbuntuR SIS A

1) E2eHEs—5K 16GB B KAEEN TF K, TF KHEHIEE LAUN class10 2tk
class10 2% UL I, 28 FH N 45 W B ET TF <.

2) SRJE IR AT TF R 4dE A HLN .

3) % balenaEtcher #ff, T #cHuhlEA:
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range Pi H 7 F/iit PRI e A R 2 = BT B

https://www.balena.io/etcher/

4) Bt balenaEtcher F#E LI G, Miet i) FEILHI BRI T EAIH T .

&
? balena More Products v Resources v Customers&Partners v Pricing Contact Login SignUp

ETCHER

Flash. Flawless.

Flash OS images to SD cards & USB drives, safely and easily.

5) SRJGIEEE N # Linux MU AFERI AT,

Download Etcher

ASSET 0s ARCH
ETCHER FOR WINDOWS {XB6|X64) (INSTALLER) WINDOWS X86[X64 Download
ETCHER FOR WINDOWS (X86|X64) (PORTABLE) WINDOWS X86[X64  Download

ETCHER FOR WINDOWS (LEGACY 32 BIT) (X86|X64) (PORTABLE) WINDOWS X86(X64  Download

ETCHER FOR MACOS MACOS X64 Download
I ETCHER FOR LINUX X64 (64-BIT) (APPIMAGE) LINUX XG4 Download I
ETCHER FOR LINUX (LEGACY 32 BIT) (APPIMAGE) LINUX X86 Download
Looking for Debian (.deb) packages or Red Hat (.rpm) packages?

6) M Orange Pi HUBDELTEIE N HAHZ LR Linux #:4F RS HECHE46 6,
SRIG AT S R s, MR S RSO, BL “limg” 45 RS 2 B AE R ST
BB, KN JBRAE 2GB L L

a) 7z GRS AR a2 R TR
test@test:~$ 7z x orangepicm5-tablet_1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
test@test:~$ Is orangepicm5-tablet 1.0.0 debian_bullseye desktop xfce linux5.10.160.*

orangepicmS-tablet 1.0.0 debian bullseye desktop xfce linux5.10.160.7z
orangepicm5-tablet 1.0.0_debian_bullseye desktop xfce linux5.10.160.sha #5256 F1 S {4
orangepicm5-tablet 1.0.0_debian_bullseye desktop xfce linux5.10.160.img #8515 (4

b) IR NENIE OpenWRT Bif, M4atitl gz Z5B1, fifHan < W FFon:

test@test:~$ gunzip openwrt-aarch64-opicm5-tablet-24.03-linux-6.1.43-ext4.img.gz
test@test:~$ Is openwrt-aarch64-opicm5-tablet-24.03-linux-6.1.43-ext4.img
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range Pi H 7 F/iit PRI e A R 2 = BT B

openwrt-aarch64-opicm5-tablet-24.03-linux-6.1.43-ext4.img #5153+

7) S5 % )5 7] LA%E ] sha256sum -¢ *.sha iy 215 FREGAZ B IERM, SRR
BRIV M BARA S, TG IR R TF R, WS R B i A DL i
B NSRBI A R, 1SR E R NG

test@test:~$ sha256sum -c *.sha
orangepicmS5-tablet 1.0.0 debian bullseye desktop xfce linux5.10.160.img: OK

ISR R 3K fE OpenWRT Bif%, 2N IR WREATIS, AR5 )5 R .

test@test:~$ sha256sum -c openwrt-aarch64-opicm5-tablet-24.03-linux-6.1.43-ext4.img.gz.sha

openwrt-aarch64-opicm5-tablet-24.03-linux-6.1.43-ext4.img.gz: OK

8) #AJ5TE Ubuntu PC ) 2 ST XU it balenaEtcher-1.5.109-x64.AppImage B[ 1] T 7
balenaEtcher (FTLFE&2E) , balenaEtcher 1 T /o B 5t M st N E TR~

&9 balenaEtcher

o

B Flash from file

& Flash from URL

1B clone drive

9) ¢ FH balenaEtcher %5&5% Linux 8544 i) BAR L BB 40 T A :
a. HRIEFERERN Linux S84 U EE R
b. SRJEEE TF RIOFRT;
c. #ea s Flash L& F 46563k Linux 5415 2] TF R
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

Etcher

Q" balenaEicher

B Flash from file

& Flas 1 from URL

10) balenaEtcher kg% Linux SR H I FE Sox i St an ~ B s, Ji ot ok B s
RN IETELES Linux 52148 TF R

Etcher - 50% Flashing...

f’ balenaEtcher

- I

Orangepiz,..9.170.img Generic M...rageClass Flashing...

11) Linux 54 68%5¢ )5, balenaEtcher BRIANL X e 2| TF <+ G TR,
iR R A R, I FEFTN, Songra ittt R R s C g%
%, balenaEtcher 1E7EX) K% 5€ I B G AT 56

Etcher - 28% Validating...

@ balenaEtcher

©C — A

Orangepiz...9.170.img Generic M...rageClass Validating...
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y TSHIFETHE 315 = T
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TF#EaothiI
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B
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T EAIDERITN
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e EHE
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WA e
r. BERSE linux 8543 eMMC H )5, linux A4 H3)E 5.

2.5.2. fEH dd 4 5E3% Linux 8143 eMMC F

BEE, XEHPLinux85 AR K2 MOrange Pi %k FEH I HE T 2 FDebian.
Ubuntu. OpenWRTE{FOPi 0S ArchiXFEMILinux KIThHREE .

1) Orange Pi CM5 #Z% /0 R EA eMMC *%ﬁ% FﬁfﬂEﬁH—FFET

OPi CM5 V1.1

2) ffHH dd fr 455 linux B8 2] eMMC H FEEB) TF KR8, BT A B L7 204
linux Befg k%2 TF R &, RS TF KA shIF RGN linux R4, kesk Linux
B4 3] TF R R71E1E AT Windows PC ¥ Linux B& R 3 TF R EME
T Ubuntu PC ¥ Linux 55T 3| TF RPFEF/DNTHITULE.

3) fH TF RJG30 linux R4J5E, ATE B EE 0 linux 8450 OVE R T
f] Debian. Ubuntu 1% 8{# OPi OS Arch 51%) %3] TF K. 4% linux 8514
PEBIFF MR 0 5151652 EAE ST BT R AR Linux RGH 73/ HI3E .

4) AL TR linux RS E, BATHEAETF KR linux RS H 6247
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range Pi H 7 F/iit PRI e A R 2 = BT B

AN BRSO AT 4, e, R R RE linux 1R 7 R E
/home/orangepi/Desktop H %~ T, 8 )51t N\/home/orangepi/Desktop H XilftHE 2
ARSI T .

orangepi@orangepi:~$ cd /home/orangepi/Desktop
orangepi@orangepi:~/Desktop$ 1s

orangepicmS5-tablet x.x.x _debian_bullseye desktop xfce linux5.10.160.img

BAHBATFER]Linux REHIHE1T?
1. RS OERAMFEESE R OB E— N3 .
2. [ sshiZfEFF1inux RAIESH SSHTFEEF I AR —/ DN H P
3. WRELTHMI. LODZERER, W UEREFITH My S1T4 % .

5) LK, BAVEMEH T HEA a2 I T eMMC B & R

orangepi@orangepi:~/Desktop$ Is /dev/mmceblk*boot0 | cut -c1-12
dev/mmcblk1

6) RJE AT LMEA dd a2 TE 2 T eMMC, R of=2%a 5 A L1y 2%
H 4R

orangepi@orangepi:~/Desktop$ sudo dd bs=1M if=/dev/zero of=/dev/mmcblk1 count=1000 status=progress

orangepi@orangepi:~/Desktop$ sudo sync

7) SRJE AT LME A dd B R AR linux Bi% 2] eMMC H
a. NPT if= SRS R EIES linux 554750 568 6 12 +Linux 58
%145 (Htli/home/orangepi/Desktop/Linux &BE K42 F) . FA LM
ME&FEN linux BEMEEET 7, LR FREIHE Linux S48 4 7 1 E]
T,
b. Tl arA A linux ARG A LYY, EEHONSLEREGRY (FOVEE
PIRRA SR RE TR -

sudo dd bs=1M if=orangepicm5-tablet_x.x.x_debian_bullseye_desktop_xfce linux5.10.160.img of=/dev/mmcblk1 status=progress

sudo sync

ER, DR MENE 728 xz2 SRLinxSBE4E SO, 1 ddar4 skl
HioBLeRE.
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2.6. 1. f#F RKDevTool BRI E
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g
A

2) SRJG M Orange Pi HIHDR} T EIUHE F #3554 YX 3] DriverAssitant_v5.12.zip
5% 1. F. RKDevTool Release v3.15.zip-

3) #RJ5 M Orange Pi HIBER FEIAE F % Android HI514

4) SR J5 F @ 5 344 f# | DriverAssitant v5.12.zip, 75 fif 15 J5 10 SO J& F 3K 21
Driverlnstall.exe 7] $i4T A FEFTHRP AT

# Erasrs =] Hoh

Tk

ADBDriver
bin
Driver

4| config

& Driverlnstall

=] Readme

=] revison

5) 4771 Driverlnstall.exe /5 %55 A5 T AR 2l 1 42 BR U0 P 7«
a. R “IRBIREE” %Al
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range Pi H 7 F/iit PRI e A R 2 = BT B

5¢ % 1. H RKDevTool_Release v3.15.zip.
4) SRJ5 M Orange Pi HIBCRI FE A E F#k Android %1% .

5) ARG AR R B i [ DriverAssitant v5.12.zip, 5 7F fift J& 5 10 SCAF e A 3 3
DriverInstall.exe ] $447 X4 4T R AT o

=i
ADBDriver
bin

SER
4]

491 KB

| config

& Driverlnstall

=] Readme

;J revison 202272728 14:14 AT 1KB

1KB

6) 1771 DriverInstall.exe /5 %55 5 i OK Bl 1 2 BR U0 7«
a. R “IRBIREE” %l

& BRSREEENTF vs.12 ®

wihs | SEEEE ‘
IIRNRRRNANARENNND

b, SEfr BN )R, A LR “RRBSIRIN” . ReAd B
PRI

O BEEEEEENE va.12

Driverlnstall x
1pzhF 13

FEARARETH.

(O [
_

7) SRJEfR]E RKDevTool Release v3.15.zip, ¥4I %23, 1EMIE)E RISk
rh#£3] RKDevTool ] JTEIH] .
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3 @

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

£ =k E-Sii] Fo

bin 2022/12/1 15:07 ik

Language 2022/12/1 15:07 =
[] config.cfg 2022/3/23 911 CFG 32 7 KB
2] config 2021/11/30 11:04 EEIE 2KB
5] revision 2022/5/27 9:09 AT 3KB
2022/5/27 9:06 iz =13 1212 K8
|&] FFET 6N v1.0 2021/8/27 10:28 Foxit PDF Reade... 450 KB

8) 4TJF RKDevTool 5k TH )5, FNHNIGE R AT Type-C i 4%+
TR, FTUE FAaitn “ R RKRRE” .

| BERITETE 315 = <
THER FEEH SEME
| I
|+ [Ofmf [t &% @@ 1|
0
R 0x00000000 | Earamster
Elln 00000000 Thoot
14 | 0x00000000 | trust
5 | 000000000 Mizo
6 | 0x00000000 | Resoures
[» [T7] 000000000 Hernel
s || 000000000 Boot
Elsd| 0x00000000 | Recovery
w0 [T 0x00000000 System
[ | TT] 0x00000000 Backup.
Loader: [wm | om RRHIE #z
Clagmiiatnts
| BAT R BE & 2

9) RIEIThakts % 2 ERE] eMMC .

a.

Bt Type-C B4 E B0 KRS Windows BN, JF AR Type-C £2
HHIAL & an T B TR

i

WRARTT AR B E R IR ANE N TF £
SN HEAE T K AR ) MaskROM $28#E AN, MaskROM 4488 7E H- & AR B2 B 4n
R

SRR 4 IT A% | Type-C 82 LR LR, I B AL, SR AT LAAR JF MaskROM
T
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range Pi H 7 F/iit PRI e A R 2 = BT B

82.0

o
=
P
&»
=.
1l

S E &R “RB—A MASKROM #4&” .

| ESHTETE .15 = v
THESR AREY SmTE
[ I
Elg\jﬁ# S-S I
I [ I I
E| | 0x00000000 | Faramster | |
Els | 0x00000000 | Uboot
(4 | | 0x0D000000 | trust
5| T | 0x00000000 | Mis
e |7 | 0x00000000 |
| | 0x00000000 | Ker:
s |7 | 0x00000000 |
Ellsl| | 0x00000000 | Recover:
G0 || J:0=00000000 {
[ [TT] | 0x00000000 |
Loader |t 1
[ClsgilzithtS
| |ﬁﬂtl, —4~MASKROM&ﬁi T H
A “« »
f. A RdTRR THEK “THREG —F
. BESRIFETE 5 = X
Tt TR Jmpmi
Bt FR iz
Bl : Loaderifi : mRES:
Bt
|
‘ %% B —/~MASKROM% % 123 SHASKRON v
113 » > N == : S /
g A RGh BT LR R T RS Android BHR HIHHE .
A BSROTAE TR 315 = X

Tt FHEREN maha

s B i
Btttk et EGES:
Bl
1
| R B — A~ MASKROME: % R .

58



range Pi H 7 F/iit PRI e A R 2 = BT B

h. wJE s “HE” MG, P log N FEIFR. Bk
5eilJE Android R4t HBl A3

\ ECRTTETRE va1s - x
Feise FEEH smon [TRTE R
THER =R AABERD

TR RFE
mE | Amo | e
FRL ek Tutoft
i o e it
ARIIERETH
. T Wsers)or angepd \esktop Wi ni Loader <R Li noucls 2 71 S8 FAEIY THRIIER A
m | = i TEIE
THEFA
EFE T (100w). .
THEFR
BT KA B

2.8. BEIERBIRIF KR

) #ZOHRH) eMMC AT % 258, BATRTUERZ R E. B
BRI TF RARAT IR AR TF R

2) JFAME HDMI #10, w] LLEiE HDMI # HDMI % 35228 30 &R % 422 21 o AR B
# HDMI Bonds. WRAME LCD ik, A LAEH] LCD Bk on TF AR &
Gt LI

3) # I USB WAnfEE#:, HTHIFBIRIT R

4) HRE—A SV/AA 8L 5V/5A ) USB Type-C 43 1 T R 1 FELYSE T

PHEAERA B ER KT 5V K BIFEERES, SRIRITRIR.

R LHEZNEPREARENAREARZ BT HESHR, FEA—4
FEEFRFERSRER. WREIEF XA AHERNIAR, FERT B
B# Type—C FHELEHRAT -

Type—C HEJRHE M RASTHF PD VAR AY .
5 AE AN BB B FE N ¥ USB B CISRATF RAR L.

5) SRJRITIT G RCAR 0T, WER—VIIEH, UL HDMI 7R 8580 LCD Bt
HUAEE B R SRR S 1
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range Pi H 7 F/iit PRI e A R 2 = BT B

6) tnFALEN A O AFE RGWH S S, 15 8 D208 T R AR E 2 f i,
O PERE T EESE RS DR A —

2.9. RSB OKERE T

2.9. 1. AR OKERERHA

1) HoEFEMEE— 3.3V [ USB & TTL filk, SR5% USB % TTL #iH{) USB
2 O — w4 N B H N ) USB #2107,

R T BIFRIFE A, HEEE ¥ B CH340 USB %% TTL BEER, 8 A ELA# B CP2102.PL2303
KR USB 3% TTL #EBR,

W% USB % TTL BLRAT, ERHVEIRSCRF 1500000 ER K BRE.

USBETTUERAISVAESE
USBRETTUELAIBEEIES =
USBETTUERAITXDIE AR B OAIRXD

USBETTUESFIRX DI A 82 (1T TXD
USBRETTLELFIGNDEFT ARIERE.SELFIGND

3) USB % TTL #Ht GND. TX Al RX 5| il 75 238 1o Ak 28 74 52 21 1 A AR 1 1 1k AR
k.

a. USB ¥ TTL #itft) GND #3177 K K GND .

b. USB % TTL #itff) RX B3 FF R TX E.

c. USB % TTL B3 TX 3 KK RX E.

4) USB ¥ TTL FBu &z H i A1 Orange Pi A AR )7~ 2= B U0 T i
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT
{FE R IR

E: 1)
Orange Pi FF&#R

USBETTLIRERIZEIZEBINF] Orange Pi FFRIRIIREE

B O TX R RX 2 BER XGEER, REAMEFHX 5 TX F RX HIRFE, 7]
PAFE A O TX M RX SEREEE: L, RNREHHHEZH# T TX M RX FIHF,
XRER S — PR R X Y o

2.9. 2. Ubuntu P& 18 O K

Linux T 7 U F R R AH R 2 , W putty minicom &, TR putty
H A58 F i

1) H5¥ USB ¥ TTL #iHid A\ Ubuntu HURGK USB #211, 412 USB # TTL ik
FEBERBIIER, 75 Ubuntu PC /dey T 3T LATE B0 LA A 15 %, TR ANT
M4, T TECE B A 2

test@test:~$ Is /dev/ttyUSB*

dev/ttyUSBO

2) SRJE M8 H R A4 £ Ubuntu PC E %% T putty.
test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y putty

3) SRJGIBAT putty, E450 sudo BLR .
test@test:~$ sudo putty

4) AT putty 74 Ja 25 H R TS
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range Pi H 7 F/iit PRI e A R 2 = BT B

PuTTY Configuration - o @

Category: Basic options for your PUTTY session

specify the destination you want to connect to

Logging Host Name (or IP address) Port

~ Terminal 22
Keyboard Connection type:
Bell Raw Telnet Rlogin @ SsH Serial

Features Load, save or delete a stored session

~ Window Saved Sessions

Appearance

Behaviour

Translation Default Settings iioad
» Selection

Save
Colours

Fonts Delete
~ Connection
Data
Proxy
Telnet
Rlogin
b SSH

Close window on exit:
O Always Never only on clean exit

About Open Cancel

5) HGiLFEER R BCE S

Category: Options controlling local serial lines

‘Logging Select a serial line
¥ Terminal

Keyboard Serial line to connect to | /dev/ttyusBo

Bell Configure the serial line

Features g d (baud)
ee au
RHEG ap 1500000

Appearance Data bits | 8
Behaviour
Translation Stop bits [ 1
Selection

Pari None b
Colours Barity —_—

Fonts Flow control None -
¥ Connection —
Data
Proxy
Telnet
Rlogin
b SSH

[ seial A

About Open Cancel

6) RIGWEH HIKZH.
a. B Serial line to connect to #y/dev/ttyUSB0 (12NN NI A4, —%
Nldev/ttyUSBO)
b. 1% E Speed(baud)#y 1500000 (= CIEEFR) .
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range Pi F it

YT AT A R 7 RO AT

c. W H Flow control J& None.

Category:
Logyging
* Terminal

Keyboard ; g5 ) SR EthEHEE T g —

Bell
Features

v Window 3-2ESpeRERAARRIS, 1 500000———+{ 1500000 §
Appearance
Behaviour
Translation

Selection
Colours
Fonts

¥ Connection
Data
Proxy
Telnet
Rlogin

» SSH

Options controlling local serial lines

Select a serial line

Serial line ko connect to

Configure the serial line

Data bits
Stop bits
Parity

Flow control

4.ig=EFlow control’aNone

- 1LEREONEERE
/

About

\' /dev/ttyusBo

s ]

E |
None v
| None v |
Open Cancel

7) AEHR N WE A MEETE, PR F] Session A
a. H ik Connection type &y Serial,
b. #RJG S Open F4HERE S .

PuTTY Configuration

Category: o 1.@1J5e55r0n§?ﬁ@5k options for your PUTTY session
Specify the destination youwant to connect to

w Session
Logging

* Terminal
Keyboard
Bell
Features

* Window
Appearance
Behaviour
Translation
Selection
Colours
Fonkts

¥ Connection
Data
Proxy
Telnet
Rlogin

b ccu

About

Serial line Speed
| /dev/ttyuseo || 1500000 |
235 Serial-
Connection type: T~
Raw Telnet Rlogin SSH

Load, save or delete a stored session

Saved Sessions

Default Settings

Close window on exit:

O Always Never

Load

Save

Delete

Only on clean exit

3. ERmhOpenizH

Open cancel

8) RN RME, BLBEMITIT I H 1 &im 7 B R Gt H A Log (58 1 -
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range Pi H /" Fiit GRINTT R AT A PR =) U A

Jdev/tEyUSBO - PUTTY

2.9.3. Windows “F& &£ O EH G

Windows T 1] A i 5 OB 1R%E, W SecureCRT. MobaXterm %,
TH#~ MobaXterm FIfEFH 7, XEBERRBRE, LHEWEFFSEIE4E
.

1) T % MobaXterm.
a. % MobaXterm Mkl

https://mobaxterm.mobatek.net

b. # A MobaXterm [ #7115 7 GET XOBATERM NOW!.
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range Pi H /" Fiit GRINTT R AT A PR =) U A
MobaXterm

Enhanced terminal for Windows with X11 server, tabbed SSH client, network tools and much more

B Mobaxterm
Terminal Sessions View Xsever Tools Games Settings Macros Help

Quick connect... EOW (| Mobaxterm

1 User sessions

A

8 Factory servers

¥ Linux servers

[ My dockers

Sessions

My Virtual Machines

Phone devices

Raspberry dluster

e Tools

RedHat duster
Tests servers
Windows servers

WSL

Stp ™ Macros

Welcome to MobaXterm, Xserver and SSH client for Windows

c. ARJFIEFE T Home WA,

Home Edition

Free $69 / 49€ per user*

* Excluding tax. Volume discounts
Full X server and SSH support

Remote desktop (RDP, VNC, Xdmcp)

Remote terminal (SSH, telnet, rlogin, Mosh) Every feature from Home Edition +
X11-Forwarding Customize your startup message and logo
Automatic SFTP browser Modify your profile script
Master password protection Remove unwanted games, screensaver or tools
Plugins support Unlimited number of sessions
Portable and installer versions Unlimited number of tunnels and macros
Full documentation Unlimited run time for network daemons
Max. 12 sessions Enhanced security settings
Max. 2 SSH tunnels 12-months updates included
Max. 4 macros Deployment inside company
Max_ 360 seconds for Tftp, Nfs and Cron Lifetime right to use

d. RJEikFE Portable {FH#E A BAS, NEGER T %A, EARIT I Al LA .
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

MobaXterm Home Edition

Download MobaXterm Home Edition (current version):

& MobaXterm Home Edition v22 2 MobaXterm Home Edition v22.2
(Portable edition) (Installer edition)

Download previous stable version: MobaXterm Poriable v22 1 MobaXierm Installer v22 1

By downloading MobaXterm software, you accept MobaXierm terms and conditions

You can download the third party plugins and components sources here

If you use MobaXterm inside your company, you should consider subscribing to Mobaxterm Professional Edition: your subscription will
give you access to professional support and to the "Customizer” software. This customizer will allow you to generate personalized
versions of MobaXierm including your own logo, your default settings and your welcome message.

Please contact us for more information_

2) NHEGEJE R A AR R N B IS4, RITAT 43 21 MobaXterm 1) 7] S A% AT,
SRJE AT T o

= e =Lt -S| o
[ cygUtils.plugin 2022/9/24 20:16 PLUGIN Szf# 17,484 KB
el MobaXterm Personal 22.2 202210422 16:53 IR 16,461 KB

3) I MG, WEE DEENSRDT:
a. IS TERE .
b, EFEH KA
c. JEFEHR IS (15 CRRARE SEPR IS Ok 0 B )0 15D, WERE A B v
5o TETH 360 IXFRITFH 2 3% USB ¥ TTL & 158 IR 3)
d. EFEH DHERFEE N 1500000,
G ST “OK” $#4l7 RikE .
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range Pi H /" Fiit GRINTT R AT A PR =) U A

B % s kA B B Y B s 5 @

Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
A
]
[ | session settings x
«
2 5 3 " a)
£ N B ¥ ¥ & @ | @ m @ x |
E; S8H  Telnet Rsh  Xdmcp RDP VNC FTP SFTP | Serial File Shell Browser Mosh Aws §3  WSL
s
2
i »" Basic Senal settings
! =
" Serial port * ‘ Speed (bps) * [1500000 vl
:
= M
f/ = ” = “ 2
%" Advanced Serial settin B8 Terminal settings Bookmark settings
22591500000
€
\ E
Serial (COM) session \
€ Cancel
UNREGIS|

4) g “OK” Rt N NS, IR ST RO BEE B & 14 A5
A%‘TO

B COM3  (Siicon Labs CP210x USB to UART Bridge (COM3) — _ x
I ® 2 & & @

Sesion  Seers  Tooks  Games Sessons View  Spit  Multxec Tumeing Padages Settngs el

2

T30 User sessions

A CoM3 (ShconLabs CP10x S8

the chip id X

chip id check oK
. ) DRAR_VCC set to 1500 mv
IXEBLAR—% tionte
K[AFER, TR
BEERTEIETA

A Macros & Toos

inal
bit,1 ranks training
He

DDR:

ag is 0x0
7

rtc standby fl
e =102

o Lline count 4
: mmc driver ver 201
0 spd m 2
i set f_max to S0M, set f_max_ddr to
s o

tys
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range Pi i/~ Fit

YT AT A R 7 RO AT

3. Ubuntu/Debian Server F1 Xfce S0 & 5t f% A 1 BH

AENBERET linux RGFREHEEN xfee REMEHEBLIRT K.

a1 B F i 2 Ubuntu22.04 Gnome 18, 18 6 &E & Ubuntu22.04 Gnome
Wayland £ [H RS 0 —FER U,

Ubuntu22.04 Gnome Wayland £H RAFHRHA—EFAFENAE, TS
FHWENRY, ERFEATRSAERN, XAFRINERT.

R K2 OPi OS Arch 818, TEEE Orange Pi OS Arch 24 /¥ FH Ui —

ERAR.
3.1. T3 Linux SERBN K BIRA
Linux 5355 PR A iR 5% 88 SR
Debian 11 - Bullseye Linux5.10 & XHF
Debian 12 - Bookworm Linux5.10 P& X
Ubuntu 20.04 - Focal Linux5.10 b XHF
Ubuntu 22.04 - Jammy Linux5.10 & X
Debian 12 - Bookworm Linux6.1 b &=
Ubuntu 22.04 - Jammy Linux6.1 &2 XFF
3.2. Linux5.10 REERIEMR
Ihee Debian11 Debian12 Ubuntu20.04 | Ubuntu22.04
HDMI &7~ OK OK OK OK
HDMI &5 OK OK OK OK
USB 2.0 OK OK OK OK
USB 3.0 OK OK OK OK
WIFI OK OK OK OK
BWr OK OK OK OK
WiRE D OK OK OK OK
FAN K53 OK OK OK OK
eMMC 53l OK OK OK OK
GPIO (26pin) OK OK OK OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

UART (26pin) OK OK OK OK
SPI (26pin) OK OK OK OK
12C (26pin) OK OK OK OK

PWM (26pin) OK OK OK OK

Cameral OK OK OK OK
Camera2 OK OK OK OK
Camera3 OK OK OK OK

LCD &7~ OK OK OK OK
LCD fili# OK OK OK OK
W MIC OK OK OK OK
Eh#Ei OK OK OK OK
BEhxE OK OK OK OK

WY\ x 2 OK OK OK OK

LED 4T OK OK OK OK
Type-C ¥ USB 3.0 OK OK OK OK
Type-C # DP &5 OK OK OK OK
Type-C 0 DP F3 OK OK OK OK
TF RJE3) OK OK OK OK
NVMe SSD R 5 OK OK OK OK
SATA SSD iR %) OK OK OK OK
ahh I OK OK OK OK

GPU OK OK OK OK

NPU OK OK OK OK

VPU OK OK OK OK

FrRRb %48 OK OK OK OK

E 1R OK OK OK OK
Chromium FE R OK OK OK OK

3.3. Linux6.1 R&ERHF N

e Debian12 | Ubuntu22.04
HDMI &7~ OK OK
HDMI &5 OK OK

USB 2.0 OK OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

USB 3.0 OK OK
WIFI OK OK
wr OK OK

Wik O OK OK
FAN 55 OK OK
eMMC 53l OK OK
GPIO (26pin) OK OK
UART (26pin) OK OK
SPI (26pin) OK OK
12C (26pin) OK OK
PWM (26pin) OK OK
Cameral OK OK
Camera2 OK OK
Camera3 OK OK
LCD &R OK OK
LCD fi OK OK
W MIC OK OK
BERIK::9ixd OK OK
HEhxE OK OK
WY\ x 2 OK OK

LED T OK OK
Type-C % USB 3.0 OK OK
Type-C #0 DP &7~ OK OK
Type-C #1 DP ZHi OK OK
TF RJ53) OK OK
NVMe SSD iR 5| OK OK
SATA SSD 7 OK OK
FE I OK OK

AN OK OK

GPU OK OK

NPU OK OK

VPU OK OK
TRl OK OK
Z=aWE NN OK OK
Chromium fEfELIR OK OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

3.4. AFM linux iy &&= HH

1) AT A # ZAE Linux Rt A B a0 SR i 7 HERE R .

P, SEOOTHE R N EROR T BERIE RN R, X B e QBRI

2) 2 Hl EE’J%??@%’@EL}EE@

a. AT PR IE R P NI BN, X NEAR linux
A, FTUAE linux RGN AR, 1E AN B AR 0 1)
NEES R PGt

orangepi@orangepi:~$ sudo apt update
root@orangepi:~# vim /boot/boot.cmd
test@test:~$ ssh root@192.168.1.xxx
root@test:~# Is
b. root@orangepi:~$ HEIRFFR RN ELEFF KK linux ﬁéﬁﬁpiﬁﬂ\m
FERFT AR $ Roam RGAHTHI T @A, HPAT R A 2
fn_t sudo.
c. root@orangepi:~# IEINFTRNIX AN AR LT R linux R H AL,
FORTTERIGH # FoRRGHHTH 7N root FI7, AT LAPAT AR AT AR ZE AT 1Y

A
Ao

d. test@test:~$ HE/RFFLNIX A A2 ZAE Ubuntu PC B{# Ubuntu JiE T H 46
AH, TARIFREBE linux RGEH. IRRFFREH $§ Kon RS 411TH
NEE S, APATRR AR A, FEN L sudo.

e. root@test:~# FE/RFFR/RNIX AN g2 ZLE Ubuntu PC 5% Ubuntu fE UL i
AH, AR linux REGH. RGN # Kox RS 411TH
9 root P, AT LAPATARAT AR EHAT I A5 2

3) WRLL R T B M A2 ?
a. PR, BEMHEISLHEMARNGS, & NmAEmbAS CF
ey S F i, AUARERARIH) XIS WA AT ERAM.
root@orangepi:~# cat /boot/orangepiEnv.txt

\

verbosity=7
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mailto:root@192.168.1.36

range Pi H 7 F/iit PRI e A R 2 = BT B

bootlogo=false

console=serial
b. tzu?ﬁﬁw AL ITEATR E@W 7, RELRAAIAR S 73l AT A2
CEX DN IR R éuzlﬁ—/*/\im)\ﬁ TN, REATHRG ) “\7 R
éﬂﬁﬁ’] XA R A2 ) — 7 %%nnvﬁ’]fﬂ*ﬁ“%ﬁmﬁ *HEIR), T
orangepi@orangepi:~$ echo \

"deb [arch=$(dpkg --print-architecture) \
signed-by=/usr/share/keyrings/docker-archive-keyring.gpg] \

https://download.docker.com/linux/debian \

S(Isb_release -cs) stable" | sudo tee /etc/apt/sources.list.d/docker.list > /dev/null

3.5. linux 245 x U

3.5. 1. linux RZERINEZIK S MG

K5 L
root orangepi
orangepi orangepi

HE, WAFRBRNE, R LEASERMANELRAEKASTR, BAE
PUOARAEH A MR, fASe/EE#EEZER.

LA FLRREIR, B ssh BEHHE, HER, REZ/HEAHKR Orange Pi
FRHBEH Linux 5, SIS AZEMNEE LE K FREAY, MRAEREERNER.

3.5.2. & linux R & HIBERKHE
1) linux ZGEERIBE R [ 3 B 200, BRINE S P 4 2 orangepi.
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range Pi H /" Fiit GRINTT R AT A PR =) U A

orangepicm5-tablet login: orangepi (automatic login)

Welcome to Orange Pi 1.0.0 Jammy with Linux 5.10.160-rockchip-rk3588
System load: Up tume: 0 muin

Memory usage: f 3.83G P

CPU temp: : Usage of /: 18% of 286G

[ General system co -ation (beta): orangepi-config ]

orangepi@rangepicm5-tablet:~$ [

2) R A2 0] LLkE root F 7 H 3h & 5 & Uit

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) A i e ) DASE IR B 38 5 A .

orangepi@orangepi:~$ sudo auto_login_cli.sh -d

4) Af A R a2 0] AR IR R B orangepi H T H 3785 5% A

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.5.3. linux REHER ARG EHNEF WA
1)%@%%%?@?A§ﬂﬂ% PN AT ot PN
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(:5 range Pi 1]/ T/ YT AT A R 7 RO AT

2) IE4T Ty 4 AT LLAE IE ST R R St B T
orangepi@orangepi:~$ sudo disable_desktop autologin.sh

3) MIBER ARG MBLEISIHE, M7 25 N E A GE st R 5t

prangep

sssssss

3.5.4. Linux £HIRARZ root I P B3I BRI E %
1) $AT A2 0] LAk B S TR R G448 root P H B & 5% .

orangepi@orangepi:~$ sudo desktop_login.sh root

2) RIEHEF ARG, W HENER root FIF BRI T o

| AR, WREH root A ERATRS, REEMEL LMK pulseaudio K |
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range Pi H 7 F/iit PRI e A R 2 = BT B

HE A
FAIMEERIZXFAR— bug, EA pulseaudio 2R RRVFLE root A P Fiz
1T

3) AT NI A R LA IR E SR AR R S orangepi FI P H Bl & 3% .
orangepi@orangepi:~$ sudo desktop_login.sh orangepi

3.5.5. Linux SRR RS LR £ K5
1) HhAEMAATHEMA TS, EILE00 sudo BUR

orangepi@orangepi:~$ sudo systemctl disable lightdm.service

2) A5 HJF Linux A KA BRI T o

orangepi@orangepi:~$ sudo reboot

3) EBAT TSI 1P IR R P -
a. BHAEMMTHMATHR ML, EILAI sudo BUR.

orangepi@orangepi:~$ sudo systemctl start lightdm.service

orangepi@orangepi:~$ sudo systemctl enable lightdm.service

[NV E SRy ERTAZRS s T 1

3.6. HEK LED JT9UA ViR

1) Fﬁﬁiﬁ—/l\@ﬂ%ﬂ—/l\éﬂ, FrAERr B 4~ B s -

o
-

-

vy

e

2) REFFRIRFTIFT BIR, AR LED IME%5, X2 BEAREHN, RE4T
TR . BB LED 777 P E T R IR B IR R B EEF IR .

3) SRl LED AT N Rl a & — EINEE, X2 AR

4) BCE SN]SR N LR 53200 s -
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range Pi H 7 F/iit PRI e A R 2 = BT B

HRE, THRZRIEETE root H P FHEAT.

a. HIRHEAST IR E H 3.

root@orangepi:~# cd /sys/class/leds/status_led

b, BWESIIZIENLRI AU h

root(@orangepi:/sys/class/leds/status_led# echo none > trigger

c. WHELSTH MmN

root(@orangepi:/sys/class/leds/status_led# echo default-on > trigger

d. WELST LRI a2 U0 h

root(@orangepi:/sys/class/leds/status_led# echo heartbeat > trigger

5) WRFIFHUE AT E L LED KT AR, 7T LMEH T 772K K ST .
a. HIZ1T T orangepi-config, i 71430 sudo FLR .

orangepi@orangepi:~$ sudo orangepi-config

b. SRJFiLFE System.

Configure Ubuntu jammy based OrangePi for the Orange Pi

SoC runs between 402 and 24 MHz using ondemand governor.

Support: http://www,crangepi,org

[Eterlili sten and security seiting)|

\zamiiean. wrredwiretess;Bturtooth,—access point
P . Timezone, language, hostname

= System and 3rd party software install
Documentation, support, sources

< [k < Exit >

c. RJEi%# Hardware.

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor
Aughs Announca +. in _the network

HardwarclToggle hardware configuration: UART, I2C, etc.
SoH econtigure @emon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

<LK < Back >

d. SRJE AN I A BT RIS, B L
opicm5-tablet-disable-leds it & .
| | [*] opicm5-tablet-disable-leds | |

e. RJFikEFE<Save>{RfT,
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range Pi F /" Fit

YT AT A R 7 RO AT

|

f. ARGk FE<Back>.

L ‘ L R L
[ ] wifi-ap6275p

[ JQvifi-pcie

< Save >

< 2

g RJFiEFE<Reboot> j5 R G H L & AE AL

WEses ; SRR e =
Al vanao hannooac
Applyting chang

Reboot to enable new features?

<Cancel>

h.  HEJEH AR R E R B HE R, SIS T .

3.7. MZZEEIRA

3.7.1. WIFI ZEEMR,

B AE#E T & /ete/network/interfaces Bt B SCAF 177 A ORZER: WIFI, 3@ iX

75 R WIFI MR &

3.7. 1. 1. PARBARARRIGIRL A SR WIFI

LT RREEEBUAM, RAEE HDMI B8, REET HOR, #HHEE
FH /NI ERE S R ER WIFL 4. B8 nmtui ZEF 258 O 84 (30 minicom)
FHEEERER, EREEERERAT. SR, WRFRREE T AKMEE
HDMI B7R5%, ] DU FH /N9 B 7R 2 R ZEH: WIFI P41
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range Pi H 7 F/iit PRI e A R 2 = BT B

1) Je% 3% linux 5248, A AT
a. WERIFRBGERLF 7R O, TRME 8 0405 5% linux RS
b.  WIRIER T AR E HDMI Z o &%, 7] LLUE R HDMI 75 ) 2835 6 3% £ linux
/\é}‘ﬁo

2) 5 fd A nmeli dev wifi iy 43713 B 0 WIFT #4005,

orangepi@orangepi:~$ nmecli dev wifi

:~# nmcli dev wifi
IN-USE BSSID MODE CHAN RATE SIGNAL BARS SECURITY

3) SR nmeli Ay IEZESA B H WIFT #rd, Hor:

a. wifi_name 75 ZH#pARE B WIFT #4547

b. wifi_passwd 75 ZL s AR B WIFT #T %00
orangepi@orangepi:~$ sudo nmcli dev wifi connect wifi_ name password wifi_passwd
Device 'wlan(' successfully activated with 'cf937f88-cale-4411-bb50-61f402eef293'.

4) @it ip addr show wlan0 7% 1] LA FE wifi (1) IP Hiuhik .
orangepi@orangepi:~$ ip addr show wlan0
3: wlan0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast
state UP group default glen 1000
link/ether 23:8c:d6:ae:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259192sec preferred 1ft 259192sec
inet6  240e:3b7:3240:c3a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259192sec preferred 1ft 172792sec
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

inet6 fe80::421:6019:a80e:4¢31/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

5) & [ ping @& A LA wifi 2% ) IEE T, ping 72 P LLEN Ctrl+C PRAE 5
K WriztT .

orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0

PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 tt]=52 time=43.5 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 tt]=52 time=41.3 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttl=52 time=44.9 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt]I=52 time=45.6 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 tt]=52 time=48.8 ms

~C

--- www.orangepi.org ping statistics ---

S packets transmitted, 5 received, 0% packet loss, time 4006ms
rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3.7.1. 2. BRB=RMREGIETERILT A ERE WIFI

1) S8 linux R4, A FHPM R
a.  WERTFRMGERLF 7 IRBE O, nl DU A & 200 B 5% linux R CB 3K
1518 H MobaXterm, ¥ minicom T 5w EEAHD
b, WRIEE: T KRB HDMI R R 48, Al LU IS HDMI R 7R [ 280 %5 55 ) linux

2) SRIGTEM AT FHIN nmtui 7 24T TT wifi B0 L .

orangepi@orangepi:~$ sudo nmtui

3) H A nmtui @537 SN P
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t
£ range Pi Fil /1 VRIS A TR 3 IR

&
2

NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit

4) i%F¥ Activate a connect Ji5 [7] 4.,

4 &

NetworkManager TUI
Please select an option

<Activate>

xunlong_orangepi
xunlong_orangepi_5G

***H—ﬂ-**;;iii}

<Back>

6) EFAHELERE R WIFI #4455 FHE A Tab 8245 645 2 731 Activate /5 7] 4.
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range Pi H 7 F/iit PRI e A R 2 = BT B

[
WiFL [<Activates |
o
- -
xunlong_orangepi
‘a"long orangepi 56

*!*****:i:

<Back>

7) ARG T NS X UEHE, 7E Password Py KN SR SR 5 0] 42 5 20T
ThEERE WIFL,

Wi-Fi <Activate>
OpenWrt Kk
ChinaNet-p8Ik Kkde

xunlong_orangepi Hk

—— Authentication required by w1reless network f———

Passwords or encryption keys are required to access the
wireless network 'xunlong_orangepi 5G'.

<Cancel

<Back>

8) WIFI JEFE ) a2 AL CEEFL A WIFT ZFRHT R —4> “*7 .
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range Pi /7 Fiit YN BRA = AT A

<Deactivate>

<Back>

9) i@IL ip addr show wlan0 17 2 1] L& FE wifi 1 1P Hdik.
orangepi@orangepi:~$ ip addr show wlan0
2: wlan0: <BROADCASTMULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast
state UP group default glen 1000
link/ether 24:8c:d3:aa:76:bb brd ff: ff: ff: {f: ff: ff
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid_1ft 259069sec preferred 1ft 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid_1ft 259071sec preferred 1ft 172671sec
inet6 fe80::4211:6019:a80e:4¢31/64 scope link noprefixroute

valid_lft forever preferred lft forever

10) {% F ping 772 1] LU wifi (2% @ 1, ping iy 27T LLUEIT Corl+C PRy
KA BrizAT .

orangepi@orangepi:~$ ping www.orangepi.org -1 wlan0

PING www.orangepi.org (182.92.236.130) from 192.168.1.49 wlan0: 56(84) bytes of
data.

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=1 tt]=52 time=43.5 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 tt]=52 time=41.3 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=3 ttl=52 time=44.9 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=4 tt]I=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 tt]=52 time=48.8 ms
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(5 range Pi JH /" T} YT AT A R 7 RO AT

~C

--- WWWw.orangepi.org ping statistics ---

5 packets transmitted, 5 received, 0% packet loss, time 4006ms
rtt min/avg/max/mdev = 41.321/44.864/48.834/2.484 ms

3.7. 1.3. REMRGHMATTE

1) miily B AT b A A R 24 A

{y &) orangepi

2) FEHH) T PIHE S At More networks 1] LU B AT A 5 RI ) WIFT #4 s, SR
R ELE B WIFL #4.

Fri 2 Dec, 04:02888 fy ¢f{)orangepi

Connect to Hidden Wi-Fi Network...
Create New Wi-Fi Network...
VPN Connections

il
il
ll
il
l
ll
l
ull
ul
l
il
il
il
ull
ull
ul
ll
ull
ll
il
il

3) ARJa% N WIFI #5190,  f &S d Connect 2 T 461%EH: WIFL.
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6 range Pi JH /" T} YT AT A R 7 RO AT

Wi-Fi Network Authentication Required

Authentication required by Wi-Fi network

Passwords or encryption keys are required to access the Wi-
Fi network “xunlong_orangepi®.

Password [ 0000000000000000000000000| £ ]

_ Show password

Cancel

4) JERSF WIFL G, AT EEs &A= AR LM, WSS D WS B ps:

@& Run Program..
B terminal Emulater

B rile Manager
[ Mail Reader
@ web Browser
[ settings

2 Accessories
<% pDevelopment
% Graphics

<+ Help

B Multimedia
¥ office

€} System

® Log out

v v v v

—
¥ Chromium Browser

v v v B4

5) FTIF00 55 28 Ja An SR REST I HA 9 T3¢ B WIFT JEF2 IR

(5 Applications @ #HI(Orange pil-Orang... I - - o= 050t ) & horaraes
f * FEE(Orange PiLOrange | x | + ® - = x
€ & © A Netsecure | orangepicn o & i
6""1’ P' FriRE FriRskfr EHLES ks R BESTH ETFHRM ENFP3
Orange Pi 4 LTS
« B M RK33997\#% 64{u4h 28
¢ « FH5ik1.86GHz N

* 3 GB /4GB LPDDR4
+ 16GB eMMC Flash (TJi%)
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3.8. SSH mEBFITRIR

Linux REGRINEFF)E T ssh mEEF, FHARVF root HFBEFR RS, ssh Bx
AITE S REFIRLL wifi W &R, REMHH ip addr S HE BT EFBREBEN
77 IREUF R AR B 1P Hivhk .

3.8.1. Ubuntu T SSH mfEZFHF KR
1) FREOTF A TP Motk

2) SRJa AT LB ssh fiy IR 5 3% linux ARG

test@test:~$ ssh root@192.168.x.xxx (B W NIRRT TP Huhb)
root@192.168.x.xx's password: (FEX B N %S, ERIAFIS N orangepi)

HE, AEBERNE, BRELEASZESANELHEANER, BAE
PUARE AT, WMASTEEZEEZERT,

WMRRRELEE, REMHKRE Orange Pi M &SR, MIEAENE
orangepi XMNFELENZAN, TEERIMER .

3) MIIERAGUR N SR N ER:

:$ ssh 192.168.2.236
orangepi@192.168.2.236's password:

/1
/121 -

Welcome to Orange Pi 1.0.0 Jammy with Linux 5.10.160-rockchip-rk3588
System load: 14% Up time: Local users: 3
Memory usage: 14% of 3.83G B 2.168.2.236

CPU temp: 40°C Usage of /: 18% of 28G

[ : orangepi-config ]

Last login: Wed Apr 10 15:20:18 2024 from 192.168.2.220
:$

IR ssh TIRIEH B linux ]G, HAFRE TIFRRA [P #ilk 2% ¢ ping
i, R ping BEERFEERIE, W] AEE $ OB HDMI B85 3 linux RGRE
TR R T HE WS E B 2RAR B RER:
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mailto:root@192.168.1.36

range Pi H 7 F/iit PRI e A R 2 = BT B

root(@orangepi:~# reset_ssh.sh

WMRENT, FERRGRET.

3.8.2. Windows | SSH IZFEEFH Kk
1) B ESREUT RARE TP itk

2) 7E windows I AJ LA Hf MobaXterm ZEFE S SR, B 8T8 — A ssh &1 o
a. FTJT Session.

SRJG1E Session Setting 1% SSH.

SR J5 7£ Remote host " AT AR I TP Hidil:.

SRJGTE Specify username F % A linux R4 H ' 44 root 5 orangepi.

B Ja i OK BT,

i 1. §TFSession

Bobigmark settings

4. MAlinuxFEFHRIFFPA, orangepi g root

Secure Shell (SSH) session

3) RGN NN, ERIA root Al orangepi F 7 2L #l A orangepi .

TR, MATBARER, FELEASESAANTENGEENER, BAE
POARE A8, BASSEEREIZE,
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range Pi H 7 F/iit PRI e A R 2 = BT B

Sessions  Vie X serve ools Games Settings Macros Help
2 2 g o * O
A R R A B B Y B & 4
Session  Servers Tools Games  Sessions View Split MultExec Tunnelng Packages Settings Help
lick connect...
B user sessions B¢l root@1 ; s password: [

192.168.2.236 {root)

4) JRINEF ARG s B s

" [ o
% & @ s @
Session  Servers Tools Games  Sessions View Split MultExec Tunnelng Packages Settings Help

i TOR Al

[raotr | * MobaXterm Personal Edition v22.2 e
~  Name Size () (SSH client, X server and network tools)
M
«cache » SSH session to 2
iy * Direct SSH

=
* SSH compression :
* SSH-browser I
* Xl11-forwarding v

.bashrc
.desktop_autologin
«viminfo
Xauthority

.zshrc

(remote display is forwarded through SSH)

[

» For more info, ctrl#click on help or visit our website.

i
/||

Welcome to Orange Pi 1.0.0 Jammy with Linux 5.10.160-rockchip-rk3588

System load:

3 Up time: 16 min  Local users:
Memory usage: 15% of 3.83G IP: 192.168

CPU temp: 6°C Usage of /:

Last login: Wed Apr 10 15:35:30 2024 from 1
root@orangepi:~#

3.9. ADB IR

3.9.1. W% adb FIfEH A=

) RGUa3NJETHEMINT adbd 2 J53) T
orangepi@orangepi:~$ ps -ax | grep "adbd"
808 ? S1 0:00 /usr/bin/adbd
3707 ttyFIQO S+ 0:00 grep --color=auto adbd
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range Pi H 7 F/iit PRI e A R 2 = BT B

2) RJEEFE MR IP Hulk, JFd K.

3) #RJ57E Ubuntu PC %2345 adb T H.,
test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y adb

4) SRJE AR T iy 2 SR 45 adb.
test@test:~$ adb connect 192.168.1.xx:5555 #IP HuHETE BT R IR K 1P Mk

* daemon not running; starting now at tcp:5037

* daemon started successfully
connected to 192.168.1.xx:5555
test@test:~$ adb devices

List of devices attached
192.168.1.xx:5555 device

5) PRJE A R T R 2 R] BLEE ST R linux R 5¢
test@test:~$ adb shell
root@orangepi:/#  <-— FEIX/MERRFE U CRINBEFRITKIR

6) ] adb A% SCAEBITF AR 2 40 Bl -
test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

7) 4 adb 3 IT AR U0 R B
test@test:~$ adb reboot

MR E Windows REEH %A adb TH, F]LLEER RKDevTool 344 ] adb
i m

=M@ » RKDevTool Release v2.92 » hin

s

£l =k
_.

2] AdbWinApi.dll
[2] AdbWinUsbApi.dil

1K

m
&5
rl_x:
&2
}

BEEBRE R

[#] RKImageMaker
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range Pi H /" Fiit GRINTT R AT A PR =) U A

7E Windows £ H adb BI7-BI40 T Bz~

B soEsy _ o x

onnect 19

3.9.2. ¥ Type-C 3L %EHE adb
1) B ST R Type-C $di 28,

2) SRJEiE Type-C Fdls k&4 T A5 Ubuntu PC, FF AR Type-C £ N HIAL &
B s

3) ARJGIEAT N HFI 2% Type-C #2115 BN device fE .
orangepi@orangepi:~$ sudo set_device.sh
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range Pi H 7 F/iit PRI e A R 2 = BT B

R linux RGHAIELE set_device.sh A, 15 BEREH TGS

orangepi@orangepi:~$ sudo bash -c "echo device > /sys/kernel/debug/usb/fc000000.usb/mode"

orangepi@orangepi:~$ sudo systemctl restart usbdevice

4) SRJFIERIAT adbd CEHBN T .

orangepi@orangepi:~$ ps -ax | grep "adbd"
808 ? S1 0:00 /usr/bin/adbd
3707 ttyFIQO S+ 0:00 grep --color=auto adbd

5) SRJ57E Ubuntu PC 2235 adb T E..

test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

6) PRI T 1 dr & BF AR E] adb B4

test@test:~$ adb devices
IList of devices attached
e0f9171bc343¢305 device

8) SR A I A i & AT LS ST AR linux F 5

test@test:~$ adb shell
root@orangepi:/# < FR|X/MERAF)E U CRINEFR I KIR

9) 1M adb AL SCAFRIF AR 67 40 F B

test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

IR K Windows REEH A adb TE, T LU RKDevTool 344 ] adb
=R

=H » RKDevTool Release v2.92 » bin

28

2] AdbWinApi.dll

[ AdbWinUsbagi.dll
[ AFPTool

[&] RKimageMaker

7E Windows £ F adb BI7-BI0 T Bz
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range Pi H /" Fiit GRINTT R AT A PR =) U A

\bin EL| E =

3.10. _EAETAEIFFEIR Linux REEH K E

3.10. 1. 7E Ubuntu PC 1 LA SCHBIFF R Linux REGH A E

3.10.1.1.  fE/ scp s LENTHAE

1) f# ] scp fir4 7] LAAE Ubuntu PC o _EAESCAFRIT AR Linux 2404, HAkar <
LN

a. file_path: FZEHHNE FAL AL,

b. orangepi: NIT AN linux R4, WA LB # LB R, Hi root

c. 192.168.xx.xx: AFF R TP Huhik, MR S PrtE AT 504

d. /home/orangepi: H/&KHR linux RGEH %R, WA MEECHH B RIRE.
test@test:~$ scp file_path orangepi@192.168.xx.xx:/home/orangepi/

2) WRE FALAR, F BN b B8
test@test:~$ scp -r dir_path orangepi@192.168.xx.xx:/home/orangepi/

3) scp A HEZ WAL, HMH T IHK a2 & A man Fi.
test@test:~$ man scp
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range Pi H 7 F/iit PRI e A R 2 = BT B

3.10.1.2. fEH filezilla {5 3c#ria75 3k

1) B ZE1E Ubuntu PC 1223 filezilla.

test@test:~$ sudo apt install -y filezilla

2) ARJEMER R B4 T filezillao

test@test:~$ filezilla

3) filezilla T T HI AU T BRSO ARl 5 SR R A5 .

4) EFIT R TE T B R

92

FileZilla - O
XHHF) HREE ZFEV) FHM RSSHG BEE) BHH
4 v SR O 0 % 2 4 &8
EAUH): AR FE(W): ®O(P): BREERQ |~
Itgs: ~
-l
b bin
> boot
cdrom
X ~ Xtk xfrEm i
lib32 ZE 202211506
lib64 EES 202252085 09~
libx32 HF 202211506
lost+found EES 2022411505 XtrE A Xtk XD REEH R FrEE/4A
media ZE 2022812503
s B 2022 t0840 - REEFTARSSR
opt B 202211506
proc EES 2022512503+
root HF 2022512503
run EES 2022512503
M\.xﬂﬂ:irﬂ?ﬁ/\\El%, *JI\E".H:?,?;F; T SR
MRE 28/ i BE EEx K AR KE
FUBABYSCHF | IR | ARTHEYE S
& mmles e




o
£ range Pi Fil /1 VRN TT IR A PR A 7 BRI A

3 ATRIRLInUGRSE Grangepi 5, SR

HE REE BBV RO BEEE B5E B3
v (FElEEES QO L B & ..
zmm): ﬁﬁF-a(u):|mnr |E§ﬁ—%(w): sy [ 2 pEERQ) | -

1EAFARRIPHEE 2 S ATFFRRLInuxBIFEFS 4 BAROS 22

5) RRIEHF R TN, HadHE.

BfEEE?

131k Filezilla 2 {EEEE?
IR s Filezilla i EE Y, B Filezilla EEFETELTBNBAES.
FEFFEE0)

FEIEEEFHSEEV

& (M):

BRENEBR):
FTEE-ERAEEME! BEIZENER.

6) WEkFBREEZEEN, HATHE.

FRE X RIER L

o ERSHNINEHREAN, TRIEIEZRSSR2EHR

IAERIRE B

R

F#l:

EHERFE

it

(SEZ N HEER?

‘E\%Eﬁﬁiiﬂu HRZERMANEF(A)

I

7) ER I AE filezilla B B4 TR LA BT AR linux ST R G H 3451
I
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range Pi F /" Fit

YT AT A R 7 RO AT

sftp://root@192.168.31.11 - FileZilla > & =
_ZSZf‘F(F) HEE TEV) FREM RESRG) BEE) EEH
H v HY RS Ok O E 4 e e
| E#1H): | tp://192.168.31.11 | FFB(U): | root EEFB(W): | emmemeen imO(P): BERERQ | ~
A% Connected to 192.168.31.11
RKE:  RMERGIE..
A7 Listing directory froot
R FlH/root BRI
Aiubs: |/ ~ || ER 8IS | Jroot ~
[> T
L oot
R A SCfFRN SRR B
lib32 k3 202211506
1 libs4 EES 2022508509
libx32 53 20225E115 06
1 lost+Found EE] 20224 11H 05 XfFH A XA XEER  RiEER R FiEE/H
7 media B 2022612503 =
) mnt ZE3 2022408 09--- «cache BR 2022fF12+ drwx— oot root
opt EES 2022811506 -config BF 20224128+ drwxrxrx root root
| proc BF 2022512403 -oh-my-zsh BR 2022£ 125+ drwxrexrx rootroot
root BF 2022812503~ Pip BER 2022612+ drwxrexrx  root root
run BF 2022612503 -Xauthority 558 Mff 20224128~ rw—  rootroot
) ki a= A E e .bash history 793B Wit 2022128 -Tw— root root
_M\thﬁn?s/u\ﬁi *ihEit: 2.2 GR sV AaNES. FhBit504MB
AR5 28/ A 03T 15 AB mEXH K RFER RS

8) MRJEAE filezilla FRAF XA Ik £ 2 FAL BT AR B BRAE, FEAE filezilla BAFIN /2
ik Ubuntu PC 8 EARRSCME, Bad b, H el BRI 2t b

P SCAE BT KA T

sftp://root@192.168.31.11 - FileZilla - o x
XMHF REE) ETEV) FHEM RSBEG) HEE) EHH)
2 EBEEE oro i Taoe
THUH): tp://192.168.31.11 | FEFA(): root BT (W):  svenenes WO(P): HEERQ | ~
A Stk home BIERHT
R iEEXfhome/orangepi"fy HRFIE. .
R#&:  Listing directory /home/orangepi
7 Bl /home/orangepi”t B R IH
ZAHiES:  [home/test/Downloads/test/ ~ | iERiES:  /home/orangepi ~
M ) % boot
Music 7 dev
¥ Pictures B etc
7 Public ~ [ home
Templates ~
Videos ? .cache
> VirtualBox VMs ?| .cinnamon
bin . W
s ~ SR TR SiFEY XfER A Xk XHEE  RiEEN el FREE/E
v _bashrc 3.6KB X 20225128 TW-~—-  Orangepi ...
B nomachine 8.2.3 3... .profile 807B X 20224F12H~ TW--f~  Orangepi...
viminfo 3.5KB X 2022% 128 TW——  orangepi...
TN BIEAFI(A) .Xscreensaver 20B i 20228125 TW-TW-r-  Orangepi ...
XSession-errors 7.6KB X{f 2022125 TW—  orangepi...
17 (@) XSesSion-errors... 7.7KB old-¥ff 2022125~ Tw— orangepi ...
| REE _zshrc 4.0KB Wi+ 20225128 TW-Tw-r-  orangepi ...
WET 1AV *f\\%".ii:oﬁl HEERO ‘ 1P VHFI6TASR. */hEi: 6268
= # LR RS
AR /A3 dEEsEA | Ay R RS
BIF(E) ‘
) ‘
EHER
FIBABIC# | fRHEM | PRIIBYIEH
D0 pyl= .o
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range Pi /7 Fiit YN BRA = AT A

9) EALSERUA B BLEIT AR linux 22 G0 XS B4 & A _EAR RSO T

10) B SCpEI T VEA E AR SO R VR — R, X AR AR T
3.10. 2. 7E Windows PC F1_EAESCHBIFF & AR Linux REH I

3.10.2.1.  f¥H filezilla {5 3c#riu753k

1) BN filezilla B fF Windows FRA L EESCAE, NEEEE W NHTR:

https://filezilla-project.org/download.php?type=client

.FlleZ|IIamm

BF\IeZlIIa Pro la D

Download FileZilla|Client for Windows (64bit x86)
The latest stable version of FileZilla Client is 3.62.2
Please select the

your platforrn below

© Windows (6dbit x86) 1

Download J__T
n st m
FileZilla Client iR BT
This inst undled offers. Check below for more aptions.
The abit 1, 10 and 11 are supporte

Please select your edition of FileZilla Client
Filezitla 122 giezilia pro F"ef'gfl"m
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFETP Yes Yes Yes Yes
Comprehensive PDF manual - Yes Yes Yes
Amazon S3 = = Yes Yes
Backblaze B2 . = Yes Yes
Dropbox - = Yes Yes
Microsoft OneDrive - - Yes Yes
Google Drive - - Yes Yes
Google Cloud Storage - - Yes Yes
Microsoft Azure Blob + File Storage - - Yes Yes
WebDAV = = Yes Yes
OpenStack Swift = = Yes Yes
Box = = Yes Yes
Site Manager synchronization = & Yes Yes
Command-line interface Yes
Batch transfers jes
nRsmRETS

2) MEZEEI R, AR R R,

FileZilla_Server_1.5.1_win64-setup.exe
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https://filezilla-project.org/download.php?type=client
https://filezilla-project.org/download.php?type=client

‘range Pi Fi P FA PRI e A R 2 = BT B

RIS T, T )R A 1% $F Decline, X5 i HF Next>.
FileZilla Client 3.62.2 Setup — e

Optional Offer
Please consider this optional offer. .‘-z

@ Download the Brave browser today

Join over 50 million people monthly using this secure, fast private browser

» Load pages 3x to 6x faster
» Use 33% less memory and save battery life
« Automatically block YouTube video ads
«» Earn rewards for viewing privacy-respecting ads
‘Yes, install the Brave browser and I accept Brave's Terms b rave
of Use and Privacy Policy. Please note that FileZila is not
affiliated with Brave.
Privacy Policy Terms of Use
O Accept (® Dedine
Mullsaft Install Sy

 <Back |[ Next > ] [ Cancel

3) filezilla 715 B G AN N P, I AR 0 £ T 2o 2 S .

a
THF) WERE BEY) 80 BEEE HEE WD
B~ 5"'"‘2\0!?!0 % 5.11"&
=0 | | mraw: | = soes| | =
A | C\Usersitest v [
= I Al
= e
= W pels
S e C:
v
AR P ] BERY BB TeA) RSN RESR R wEEE
i 2022/12/3 20:06:..
L2 2022/11/6 0:23:28 .
Xf 202211119 1:30:.. B .
L] - 2022/12/315:40:...
b2 2022/12/3 19:41:...
i 2022/12/3 20:05:...
T 2022/11/6 0:23:28
L R 2022/11/6 0:23:28
R 202211213 20:06:...
X% 2022/11/6 0:23:28
X 2022/12/3 1941z
| b 2019/12/7 17:14k..
it 2022/11/6 0:25:57 v
1 324t 0 27 MER. XhSit: 8,003,604 ;‘i;'* e FEE,
‘mmmzn mm S Xh ERE BT
MR | (el AR
O wps = e e
s ~ NN —
D d
4) BRI R TR B PR
fileZilla i = o x
= Eo
TR EEE EEV GET BSES S50 %ﬁ?ﬁfﬁhnuxﬁﬁﬁﬁ orangepi 5 g5 R

“"| = '__""'\""!ﬁﬁ x I‘$Q . )
Im.(H)l 192.168.31.11 |rﬁ)=-g(u) root || ZEW): -“--!u |ﬁ|3(p|%] EEsEQ)

TENFFARMIPHEIE 2. AT ARLNESAFS 4 B R0s22
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range Pi H 7 F/iit PRI e A R 2 = BT B

5) RRIEHF R TN, HadHE.

SEFEIL FileZilla SR{EEEAIZ?
WMBIF FileZilla iITEERE, EE fileZila EEFESEAEEENES.

(0)
O BB EraEsEm
EEE(M):
4 BREAEBR): ¢
TEE-EEELERS! EFILES.

| #RE(0) | g

FRRE =

= 192.168.31.11:22
LR ssh-ed25519 255
T SHA256:cHNILI y

Prmr ar nexaa awa

ERaT

RBE8|(S) B=@) ®|E(H)
ROk jvlazﬂ o8
AU [ sftp192.168.31. ] FEREUY [root

| =@ e

| moer| | | emema@ ¢

7 Connected to 192.168.31.11 ~
hE BRERIE..
i Listing directory /root
(R BIHroot" MIB R o
~
FARLInwCH REHIR RIS
v
R Tofth SR EEER ~
2022/12/3 18:57:... e R EER oain g R FEEME
2022/12/3 18:57:... =
2022/12/3 18:57.. .cache pe:= 3 2022/12/3 16... root root
THE 2022/11/11 1z «config ol 2022/12/3 4. raot root
pra-= 3 2022/12/3 18:55:. .oh-my-zsh pre:=3 2022/12/3 root root
R 2022/12/3 0:17:04 pip ol 2022/12/3 16. root root
ok 2022/11/13 0:14:.. [ bash histary 793 BASH HIS.. 2022/12/3 18.. root root
prics 3 2022/12/3 1% [ bashec 3,523 BASHRC 2022/12/3 4: root root
b2 2022/11/26 19:2... [ .deskiop_autologin 0 DESKTOP.. 2022/12/3 root root
pric=3 2022/12/3 20: [ wiminfo 1,375 VIMINFO ... 2022/12/3 17 root root
bt 2019/12/7 17: [ wget-hsts 169 WGET-HS.. 2022/12/3 16.. root root
SR 2022/12/3 18:55:.. [ Xauthority 55 XAUTHOR.. 2022/12/3 18. root root
TR 2022/11/10 10:3... [ shre 3979 ZSHRC T 2022/12/3 5i root root
e’ =3 2022/11/6 16:20:.. v
3 34 A1 11 PER. oSk 1,744,838,656 FT 7 A4 A4 NER. AUNETH 0804 FT
RS AEEEE b HER RS
| PiBAme | eESE | ALIEEE
RO Vo= e
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range Pi H 7 F/iit PRI e A R 2 = BT B

8) MRJEAE filezilla FRAF IR AT Ik £ 2 FAL BT AR A BRAE, FEAE filezilla BAFIN /2
ik Windows PC FH 2L EARIISCHE, FE Ay b A, F i EARIRTUN 2T 46
FARSCAERITE AR T

[ sftpi/roct@192.168.31.11 - FileZilla s u] x
THP WEE BBV R0 BSRO BEE) 2EH)

#-EFTEEIoRO L Facs

=AU [ sftps/192.168.31. | FBAE(U): | root | =@ [esssanes | moer [ | [we=mmo |-

[H%=  Connected to 192.168.31.11 =
. EREIRIE
4% Listing directory froot

R P froot'HIBRAET v
B v | TS | froot v
~ [/
& =2 t
@
&
l
L ” X AN TR forlia g TR MEEM
R il : {1 cache i 2022/12/3 16.. drwx-—--—  root root
i 2022/11/11 1:48:.. config bt 2022/12/3 4. druxrxrx  root root
= i 2022/12/3 18:55: oh-my-zsh i 2022/12/3 5- t root
AERN) = 2022/12/3 0:17:04 pip b2 2022/12/3 16.. t root
= 2022/11/13 014 [ bash_history 793 BASH_HIS.. 2022/12/3 18u -rw-——- t root
HT?) p s 2022/12/3 19:57... [ bashre 3523 BASHRC.. 2022/12/3 4 t root
REE) e 2022/11/26 19:2. [ desktop_autologin 0 DESKTOP.. 2022/12/3 4: t root
SERERC) = 2022/12/320:06: [1 wiminfo 1,375 VIMINFO .. 2022/12/3 17w -ru---v t root
SEEERIHEAM = 2019/12/7 17:14:.. [} wget-hsts 169 WGET-HS.. 2022/12/3 16 -rw-r-r t root
RERE otz 2022/12/3 18:55:.. [] Xauthority 55 XAUTHOR.. 2022/12/3 18.. -rw---—- t root
i 2022/11/1010:3, [ zshrc 3,979 ZSHRCIZ# 202212/3 5. -rw-r--r--  root root
D) = 2022/11/6 16:20: =
EaZR)
B 7 Aozl A1 4 AER. KNG 0804 F

[ze s et A EEE X KER RE

FIMRE | SEEH | AlREE

QG por= e

9) EALSERUA B BLEIT AR linux 22 G0 xS B Ae & E _EAR RSO T
10) EARSCAEI BT I EAR SR TR 2 — R, X AR T

3.11. HDMI 3

3.11.1. HDMI SRR

2) {1 HDMI # HDMI £8i%$% Orange Pi F¥ &R A1 HDMI &7~ %% -
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range Pi H 7 F/iit PRI e A R 2 = BT B

v

3) Ja3)h linux & 5¢)5 412k HDMI Bon a3 G 4t 15 B HDMI 43 16 IR

HE, RELLECABKBERTA HDMI 0, HRZ{IEAK HDMI # 0 —K R
FRrHTige, F&HA HDMI in FIThRE, LR DIFHA e H AL % & K HDMI %
ERBEIEANFERE L.

AT RAR Y HDMI 8232810 A il HDMI 2 OB, B i B R A ED
AR H HDMI in IT88.

X HDMI %A B K%, EERET HDMI &6 %EHE, HABLRKEE
Ja, ATUB—ANAEHNERERTE A ER.

3.11.2. HDMI ¥ VGA B RMIR

1) B0 B MRt .
a. HDMI # VGA ##2%.

b. —MR VGA Z:.

c. — 3R VGA 2N R a3 8 Al

2) VGA £y — i 5 ZLER B on S 8E AL B, VGA £ 75— I 7 2L 2 2
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é range Pi JH /" T} YT AT A R 7 RO AT

HDMI ¥ VGA #3831 VGA #: 1 &, &5 HDMI ¥ VGA F #2511 HDMI £ 17
BEEAN B R AR A HDMI #2 Db Wk —Y)IER, HARMA S a e E 2 Bt s
HERT .

£ HDMI ¥ VGA ERit, FFRRAKRIFEIR A Linux RERAD FHEMAEM
wWEK, RBEIFER HDMI BORIEHE BoRaT BAT . FrAnRRRRA &, &
K2 HDMI 3 VGA ##:.5%. VGA RUULEREBREEE HE.

3.11.3. HDMI ¥R EE
1) HSG71E Settings 17 JT Display.

< pevelopment » |4 Additional Drivers

S Graphics » B Advanced Network Configuration
< Help k& Appearance

@ Internet » 0 sluetooth Adapters

@ Multimedia » @ Bluetooth Manager

¥ office » & color Profiles

3 System » [l Default Applications

® Log out

& Feitx Configuration

¥ File Manager Settings
= Input Method

[
=4 Keyboard
'l Mouse and Touchpad
ngePi conl
o nager
i ings
e @ Drives and Media

@ software & Updates

21 window Manager

&1 window Manager Tweaks
B, workspaces

BB xfce Terminal settings

2) SRIELRER B RS2 B 7
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0 range Pi B AT VRYITIT RS TR A A R

— e

% Display - o x
General Advanced
HDMI-1 -
Resolution: 1920x1080% 16:9w
Scale: 1x -
Refresh rate: = 60.0 Hz -
Rotation: None -
Reflection: None -
¥ Apply
EHelp X Close
___

3) iy Resolution (73#4) W NHAE, Al LLE B8R a8 4 i ORI 0 3

E Display = o x

—
HDMI-1 =
Resolution:
scale: 1280x1024 5.2
1280x960
i 1152x864
Rotation: 1280x720 165
1024x768 a3
Reflection:
B00X600 43
720x576
T20x480
- % Close

4) WEIEFEEREN PR, Fd Apply.
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é range Pi JH /" T} YT AT A R 7 RO AT

@ Display =y o K
General Advanced

HDMI-1 -
Resolution: 1280x1024 5:4w
Scale: 1x -
Refreshrate: = 60.0 Hz -
Rotation: None -
Reflection: None -

v Apply |

. B Help . % Close

5) SEHTHI O HER % E 5T )5 F LR Keep the configuration F[J 7],

3.12. WFER T

3.12. 1. EEMREZ R AE
1) Ak s b B AR .
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é range Pi JH /" T} YT AT A R 7 RO AT

Fri 2 Dec, 02:37 /| & £3 ) orangepi

2) RJFIEPERES .

Fri 2 Dec, 02:45 E Qiﬁ‘ﬂﬁ)omngepi

£ Turn Bluetooth Off

| & Set Up New Device...
= Send Files to Device...
¥ Recent Connections...

) Devices...

%% Local Services...
& Plugins
<> Help
& Exit

3) WRARR NS, 1HIEFE Yes.

r Shall bluetooth get enabled automatically? 1

4) SRIGE T i iE i 28 & B L Hh X & Visibility Setting y Always visible, 75 5¢
EIlEIE

. Bluetooth Adapters » = A

orangepis

Visibility Setting
_ Hidden
I O Always visible

| Temporarily visible

Always
Friendly Name

| orangepiS

5) PRJE AT P A e (X BC L 5
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0 range Pi B AT VRYITIT RS TR A A R

Fri 2 Dec, 02:50 ] ﬁ’-a‘du))orangepi

& Turn Bluetooth Off
@ Set Up New Device...

~ send Files to Device...

) Recent Connections..

@ Adapters...

[#%) Local Services...
& Plugins

<> Help

Exit

6) it Search Rl n] & 4ad= i A Bl (¥ 8L 4%

Bluetooth Devices

Adapter Device View Help

Q=] S g

%5726.25 KB_0.00 B/s%74.55 KB_0.00 8/5 i) L)

6) SR IR PR BRI WE I W&, T A SR A B S o G R A R E S
[, &% Pair RIA]HIRECYS, X B H 2 Android FAHLECX .

4 - 0O X

® Bluetooth Devices
Adapter Device View Help

Q Search =30 4 |g Setup.. = =" Send File

| OPPO K9 5G

Smart phone
B0:46:92:C1:80:D8

iaomi 125 Pro
0 connect
Connect To:
% Network Access Point
s Info
s Send note
EH send a File...

Rename devica...

@ Remove...

7) BOXSI, SR BRSO BIAE, 3 Confirm BIARIT], LR FAHLL
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6 range Pi Hl/" it GRYIT IR AT A R 2 =] BT
B FIRE G ZE AT A A

Fri 2 Dec, 02:53 (5 {y @ ¢ orangepi

Bluetooth

Pairing request for:

Xiaomi 125 Pro (44:71:47:09:4F:64)
Confirm value for authentication: 953040

Confirm [ Deny

8) MIFHLECK 585, AT LG CLlexr Y 4 %, SR )5 45 1% 3% Send a File Rl 7]
THiags FHIUKIE—5KIE F o

L Bluetooth Devices
Adapter Device View Help

Q Search Setup. = ~=" Send File

iaomi 125 Pro

0 connect
Connect To:
@ Network Access Point

& Info

Pair
< Trust
4 Setup...
Rename device...
@ Remove...

9) KIEE P S A R R

Adapter

Q Search | t = Send File

9 Sending files via Bluetooth

To: Xiaomi 125 Pro
File: /home/orangepi/Pictures/l.png

AEB 2.04 ¥B 11453 KB/, IKW 2536 KB 1.40 XB/s |
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3.13. USB £OHK

USB £ 07 LI USB hub k& USB O KB ENK .

3.13.1. % uSB RAREEEA IR
1) ¥ USB 2 A8 36 N Orange Pi R M) USB #2 H H1,

2) 3%$ Orange Pi JF &l 2] HDMI BoR4%.

3) N AR AR B AL AR IR ERAE R G Ui USB # DA IES CRUPR XA 72 S5 TH AR
RGHABMHD -

3.13.2. ¥%E¥E USB TR W B IR
1) B9 U A8 USB #80i# #5146 A\ Orange Pi FF A MR A USB #£ M+,

2) PAT T A A A R REE B sdX [t U U BRI R o

orangepi@orangepi:~$ cat /proc/partitions | grep "sd*"

major minor #blocks name
8 0 30044160 sda
8 1 30043119 sdal

3) ffiH] mount 74 I LUK U 483 /mnt T, RE8EEEHE U BMPHXET .

orangepi@orangepi:~$ sudo mount /dev/sdal /mnt/

orangepi@orangepi:~$ Is /mnt/
test.txt

4) HE#EGE Rl df -h frSEBEER U At A 28 S DU .
orangepi@orangepi:~$ df -h | grep "sd"
/dev/sdal 29G 208K 29G 1% /mnt

3.13.3. USB &L MR

1) EHAFTEMES A NEPRNEEE R SC R UVC P USB #853k, R a%
USB 544 L4 A\ 3] Orange Pi JT &M i USB % 1,
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0 range Pi B AT VRYITIT RS TR A A R

WEBCAM o = HDFULL
—
e S )
_—

®

2) I va12-ctl Ay 4 AT LLE $ USB #3453k FI B &5 w5 B oA /dev/videoO
orangepi@orangepi:~$ v412-ctl --list-devices
Q8 HD Webcam: Q8 HD Webcam (usb-fc880000.usb-1):

/dev/video0

/dev/videol

/dev/media0

HE v42 TR RAEFRL ARHF 1.

534t video HIFF SA—EH R video0, 8 ASEERE BIHINHE.

3) fEs M ARG R LMEH Cheese EL#%ATJT USB 5k, Cheese F1 15340~ K
ZiY

MR RGBA P cheese, HMH THAIMSRET:
orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install -y cheese

@ Run Program...
B terminal Emulator
B rile Manager

(= Mail Reader

@ web Browser

[%® Settings »
12 Accessories »
<L Development »
# Graphics »
4 Help
& Intemet

¥ office
& System »
® Log Out @ PulseAudio Volume Control

I Pulsepudio Volume Control
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CX

- range Pi H1/" T PRINTT IR IR A A PR A = T A
Cheese 771 USB #4435 (7 4 & B s :

(5 Applications - = Take a Phota

4) ffiH fswebcam MK USB $#A% 7%
a. 2% fswebcam.,

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt-get install -y fswebcam
b.  &H5E fswebcam Ja w] L T A Ar 4K AA
a) -d LI T48E USB A8 K I 1048 717 5
b) --no-banner F T Z:BRHR F 7K ED .
c) -r MBI T E R A R HER.
d) -S GRIUH v E Tk T A i
e) ./imagejpg FIT & E A RHIIE A 44 FERAL

orangepi@orangepi:~$ sudo fswebcam -d /dev/video0 \

--no-banner -r 1280x720 -S S ./image.jpg
c. TEARZSARIIN linux RGEH, H5EHE AT LMEH sep a4 a1 B 4% 21
Ubuntu PC 8 G E
orangepi@orangepi:~$ scp image.jpg test@192.168.1.55:/home/test (FRHELPrIEM1E
B IP H AR A2
d. FERMARM linux &4, 7 LU HDMI SBoRaf BiEEE RN E .
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0 range Pi B AT VRYITIT RS TR A A R

3. 14. FHIR

3.14. 1. HEREARRFWATH T

1) BHARITI S E S
Okwljcatiom z
g Run Program...
[ Terminal Emulator
[~} Mail Reader
@ web Browser

[ settings
28 Accessories »
<f Development »

2) SRJFHENT HRXASCA (WER ARG PR FHOAF, ATBLE B AL — A&
MAFRIRGFD

File Edit View Go Help
<> A D[ o | 2, SREHABA SR
Places
;i dd | s sfieramld:
2 orangepi . IN=L
i gepi
Desktop audio.wav Front_Centerwav  Front_Leftwav
'E Trash
[ oocmmons J? J? J?
Musl Front_Right.wav mute.wav '
Pictures
[] videos
DD ownloads
Devices Rear Centerwav  Rear_Leftwav Hearjiuht.wai
[2 e svmm] 1. WXERTEHNRE T
_ 17m8 Vo\ ume
__ 403 MB Volume
Side_Left.wav Side_Right.wav
ﬂatwork
Biowss Network 11 files: 4.9 MiB (5,183,308 bytes), Free space: 24.3 Gi

3) PRJEiE audio.wav SCIF, AHEIEFEEH] vie BiF mpv $THF AT AT 4648
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0 range Pi B AT VRYITIT RS TR A A R

[ alsa + - O X
File Edit View Go Help
< > Fa Q | fusrfsharefsoundsfalsa/ (&)
Places
() computer
L3 orangepi
@ pesktop
= wash Open With ‘ n
-
| | pocuments @ sendTo »
LY ya
s Cut
g Music Front_f se.wav
m Pictures ] Copy
i videos . ] Paste n
|1 pownloads Il = MovetoTrash [“'l|
Devices Rear_C ‘. Properties... Right.wav
o File System
@ opi_root n
wav wav
Network L { {4J
= Side_Left.wav Side_Right.wav
(=] Browse Netwark
Use "mpv Media Player" to open the selected file

4) D)4 HDMI 4% SO B JBEE AN R 5 A0 4 [ 58
a. HETTFEEERIS .

Fri 2 Dec, 06:20 [£] fiy giorangepi
5} Default server
B Default Sink
& Default Source
o Playback streams
® Recording Streams

4 Modules

trol. |
Volume Meter (Playback)...

Volume Meter (Recording)...

Sound Server.
More...
<+ About
& quit

b, FEICE AN, 7E Playback "2 S 7 HEBCE AT AT LA Y B0 35 A0 #6100,
N B, AR B AT DA B R SRR R s
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range Pi H 7 F/iit PRI e A R 2 = BT B

WMREAD| HDMI FIESR G, W AZRIKEE T HDMI £,

3.14. 2. fFEHMSIEBE MK TTE

3.14.2.1. HFEOBBENR

1) EERBHUEAIT R EPLLA

2) ARJERILLE aplay -1 fr 2T LAEE T linux R SCRIFE R, MR %)
HTT A, card 2 4 es8388 [ FE Rk, tHtZ2HNLIISE R&K.

orangepi@orangepi:~$ aplay -1
card 0: rockchipdpO [rockchip-dp0], device 0: rockchip-dpO spdif-hifi-0 [rockchip-dpO spdif-hifi-0]
Subdevices: 0/1
Subdevice #0: subdevice #0
card 1: rockchiphdmiO [rockchip-hdmiO], device 0: rockchip-hdmiO i2s-hifi-0 [rockchip-hdmi0 i2s-hifi-0]
Subdevices: 0/1
Subdevice #0: subdevice #0
card 2: rockchipes8388 [rockchip,es8388], device 0: dailink-multicodecs ES8323.3-0011-0 [dailink-multicodecs|
E£S8323.3-0011-0]
Subdevices: 0/1

Subdevice #0: subdevice #0

3) RS aplay dr 8T R 48 H WA E OO, AR B AHLAE YT 2R B AR
PFREIE WAL

orangepi@orangepi:~$ aplay -D hw:2,0 /usr/share/sounds/alsa/audio.wav

Playing WAVE 'audio.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3.14.2.2.  HDMI 5B Hom =

1) B £/ HDMI % HDMI £86% Orange Pi JF &R %42 2 AAL_E (AR HDMI
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range Pi H 7 F/iit PRI e A R 2 = BT B

Lo i B IR A ARG

2) XA EFE T HDMI Ky RS, AN %)t ] BARIIE HDMI [ R4 card 1.
orangepi@orangepi:~$ aplay -1
card 0: rockchipdpO [rockchip-dp0], device 0: rockchip-dpO spdif-hifi-0 [rockchip-dp0 spdif-hifi-0]

Subdevices: 0/1
Subdevice #0: subdevice #0

card 1: rockchiphdmi0 [rockchip-hdmi0], device 0: rockchip-hdmi0 i2s-hifi-0 [rockchip-hdmi0 i2s-hifi-0]
Subdevices: 0/1

Subdevice #0: subdevice #0

3) SRJE1EH aplay fr-&HRBCT 240 B W E SO, Wk HDMI 7 48 B AL AE
Wy 2175 & B REAF RE L5 B

orangepi@orangepi:~$ aplay -D hw:1,0 /usr/share/sounds/alsa/audio.wav

3.14.2.3. DP S5 Homix

1) B %1 Type-C # HDMI 2644 Orange Pi JT R AGESE S E ML _E CHAR ) HDMI
TN T B R O] LRSI

N

2) PR E%E F DP A RPS, M F % AT BLREE HDMI 17 R4 card 0.
orangepi@orangepi:~$ aplay -1
card 0: rockchipdpO [rockchip-dp0], device 0: rockchip-dp0 spdif-hifi-0 [rockchip-dp0 spdif-hifi-0]
Subdevices: 0/1
Subdevice #0: subdevice #0

3) SRJE1EH aplay @r-&HERBCT 240 H W B SO, Wk HDMI 7 48 B AL AE
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range Pi H 7 F/iit PRI e A R 2 = BT B

Wi 107 55 1l B F e L D

orangepi@orangepi:~$ aplay -D hw:0,0 /usr/share/sounds/alsa/audio.wav

3.14. 3. fERANRAFZETRHE
1) FFRMR A IER MIC, 80 F iR

bl
-
M=
-
o

2) 147 test_record.sh main iy 228 IR E MIC il — B &4, 28 5 #5782 HDMI
AEAL.

orangepi@orangepi:~$ test_record.sh main

Start recording: /tmp/test.wav

Recording WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Start playing

Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3) B TR MIC, FRATER] LLUELEH MIC Zhag R AR 6 E . £ MIC TRE
I HHLIENTF RIS, 1847 test_record.sh headset i 4 2>3@ i F-H L% i — B 4,
SR )5 1 E] HDMI ATEHL

orangepi@orangepi:~$ test_record.sh headset

Start recording: /tmp/test.wav

Recording WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Start playing

Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo
Playing WAVE '/tmp/test.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo

3.15. {¥FH SATA SSD K5

THEFZAK m.2 808 LA#EF nvme ssd, WA LAEH sata ssd. BT peie2.0
FEHIEEA sata R 3 —K, FrolF—RE REETHFEF K —ABELE. Orange
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o

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

Pi RAGHKI linux B ERINITIF KR peie FECE, FrABRIA R 88115 nvme ssd. QIR
A sata ssd, FHEITFHHMKEEA 1T .

R s201 @A SATA 0.2 25668

o MMM AN

750373

3) sata ssd FIHIZ: H AT 32 B 49 R Al %

4) #RJG184T  orangepi-config, id it A4 00 sudo BLIR

orangepi@orangepi:~$ sudo orangepi-config

5) NG iLFE System.

114



range Pi F /" Fit

YT AT A R 7 RO AT

6) SRJEik#H¢ Hardware.

orangepi-config

Configure Ubuntu jammy based OrangePi for the Orange Pi
SoC runs between 468 and 2400 MHz using ondemand governor.

Support: http://www.orangepi.org

| to-Jilisysten and security settings]
Networ Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

Software System and 3rd party software install
Help Documentation, support, sources

< Exit >

System settings

Install Install to/update boot loader
Bootenv  Edit boot environment

CPU Set CPU speed and governor

Avahi Announce. in_the network

- Toggle hardware configuration: UART, I2C, etc.
SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux
Desktop Disable desktop or change login type

o) < Back >

7) SRJEAE S B A 77 1) 88 5E 2 ) ssd-sata0, {5 A% L

8) N JE i FE<Save>{r{T .

9) RJ5iLHFE<Back>.

| |'¥
|

[ ] sptd-mZ-cs@-sptdev

[ ] ssd sataz

[ 1 wifi-ap6275p
[ ] wifi-pcie
100%

< Back >

I

10) #RJ5 ik FE<Reboot>E J5i R G flific B A2 .
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range Pi H 7 F/iit PRI e A R 2 = BT B

Applying changes

Reboot to enable new features?

!ﬂ- <Cancel>

TR B B & £ 7E /boot/orangepiEnv.txt F I overlays=ssd-sata0 X/THEC & .
BWEREUARET. WRAFEXTEE, BARERLH HE.

IR 543 orangepi-config LW, 7] LA+ FF/boot/orangepiEnv.txt, 2
JGIMA overlays=ssd-sata0 X/THCE AT DL,

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep ssd

overlays=ssd-sata(

11) R —YIIER, RS HE)S G sudo fdisk -1 172 5t 7] LAE 3 sata ssd 15 2.

orangepi@orangepi:~$ sudo fdisk -1

Disk /dev/sda: 238.47 GiB, 256060514304 bytes, 500118192 sectors
Disk model: Fanxiang S201 25

Units: sectors of 1 * 512 =512 bytes

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

I/O size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: gpt

Disk identifier: 43FFB292-340D-654C-8C30-6C64AEDAAOF4

Device Start End  Sectors  Size Type
dev/sdal 2048 500117503 500115456 238.5G Linux filesystem

12) 2RJ51d H GParted 7] LAX} sata ssd #% AL B 7 X 541
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(:5 range Pi 1]/ T/ YT AT A R 7 RO AT

S

& Run Program...

B Terminal Emulator
B File Manager
{4 Mail Reader
@ web Browser
[ settings

28 Accessories
<% Development
8 Graphics

< Help

@ Intemet

B Multimedia
W office

v v v ¥

- v v

[} F Bulk Rename
GDebi Package Installer

i+l Htop
@ Midnight Commander
£ print settings
B Task Manager
& Terminator
¥ Thunar File Manager
B xfce Terminal

Or‘ancie Pi

13) SRJEESCHFE Bt v] LLE 3 sata ssd (4 T o

() Applications ] foc3cefo-0138-aea7-98...

& Run Program...
[ Terminal Emylator
" Mail Reader

@ web Browser

[ Settings 3
228 Accessories 3
<% pevelopment » foc 3c8f0-0138-4ea7-983a-dfd35b1d 3413
? S b File Edit View Go Help
< Help
@& Internet 3 € > A A} P /mediajorangepifocicafo-0138-4ea7-983a-dfdasb1daafa
B Multimedia 3 ==
¥ office a g Computer
&) system 3 L orangepi
®iog Oir Desktop
ﬁ Trash
[ pocuments
) Music

[ pictures
@ Videos

m Downloads
Devices

| File

Network
! Browse Network

0 items, Free space: 221.7 GiB

14) JRE#RCA R R 48] LUE A mount iy 2K EE# sata ssd BIFFEMHRE T .

orangepi@orangepi:~$ sudo mount /dev/sdal /mnt
orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 3.8G 8.0K 3.8G 1% /dev
tmpfs 76OM 14M 768M 1% /run
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

/dev/mmcblklp2 29G 59G 23G 21%/

tmpfs 3.8G 0 3.8G 0% /dev/shm

tmpfs 50M 40K 50M 1% /run/lock

tmpfs 3.8G 16K 3.8G 1% /tmp
/dev/mmcblklpl 256M  90M 166M 36% /boot
/dev/zram1 194M  27M 154M 15% /var/log

tmpfs 76OM 60K 769M 1% /run/user/1000
/dev/sdal 234G 28K 222G 1% /mnt

3.16. REARS

1) BF ARG AL 208

orangepi@orangepi:~$ sensors
gpu_thermal-virtual-0

Adapter: Virtual device

templ: +47.2°C

littlecore thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

bigcore0 thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

tcpm_source psy 6 0022-i2¢-6-22

Adapter: tk3x-12¢

in0: 0.00V (min= +0.00V, max= +0.00V)
currl: 0.00A (max= +0.00A)

npu_thermal-virtual-0
Adapter: Virtual device
templ: +47.2°C

center thermal-virtual-0
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range Pi i/~ Fit

YT AT A R 7 RO AT

|Adapter: Virtual device
templ: +47.2°C
bigcorel thermal-virtual-0
|Adapter: Virtual device
templ: +47.2°C
soc_thermal-virtual-0

|Adapter: Virtual device

+47.2°C  (crit=+115.0°C)

templ:

2) &% nvme ssd [ A 2 FEE K28

Temperature:

orangepi@orangepi:~$ sudo smartctl -a /dev/nvme0 | grep "Temperature:"
40 Celsius

3.17. 26 Pin O 5| HIVH

1) Orange Pi CMS5 Base Tablet Fm}i 26 P1n B 51 B llpﬂ%%

2655 255(

SN

2) Orange Pi CMS5 Base Tablet JEGAR 26 Pin £ 11 5| I ThEE 40 R EK AR

a. NIASE 26 Pin 522K 5] I

EHhie HHhie EH e GPIO__ |GPIOFF S |3IMIFF S GPIO HHhEe HHhek
3.3V 1 5V
PWM13_M2(febf0010) UART1_RX_M1 12€5_SDA_M3 | GPIO1_B7 47 3 5V
UART1_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5 GND
PWM1_M2(fd8b0010)| I2C4_SCL_ M3 | GPIO1_A3 35 7 GPIO1_DO UART6_TX_M2 SPI1_MISO_M2
GND 9 GPIO1_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO_M1( ) UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 GPIO1_A2 12c4_SDA_M3
UART4_RX_MO SPI1_CS0_M2 | GPIO1_D3 59 13 GND
GPI1O1_B0O 40 15 GPIO1_A4
3.3V 17 GPI01_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 GND
SPI0_MISO_M2 | GPIO1_B1 41 21 GPID1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 43 23 GPIO1_B4 SPI0_CS0_M2 UART7_RX_M2
GND 25 GPIO1_BS SPI0_CS1_M2 UART7_TX_M2
= N VA 52 /
b. TR E e RERE LA ME, REEEEA.
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range Pi F /" Fit

BRI AT IR A " RBUIT A

& FThiE H A ThhE H FThie GPIO |GPIOFFS |3 MFES
3.3V 1
PWM13_M2(febf0010)| UART1_RX_M1 12€5_SDA_M3 | GPIO1_B7 47 3
UART1_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5
PWM1_M2(fd8b0010)| 12C4_SCL_M3 | GPIO1_A3 35 7
GND 9
PWMO_M1(fd8b0000) | UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11
UART4_RX_MO SPI1_CS0_M2 | GPIO1_D3 59 13
GPIO1_BO 40 15
3.3V 17
SPI0_MOSI_M2 | GPiO1_B2 a2 19
SPI0_MISO_M2 | GPIO1_B1 a1 21
SPI0_CLK_M2 | GPIO1_B3 43 23
GND 25

c. MR Z L e BE AV LMK, REERERE .

S5IMFF S| GPIOFFS |  GPIO R HHEThik
2 5V
4 5V
6 GND
8 56 GPI01_DO UART6_TX_M2  [SPI1_MISO_M2
10 57 GPI01_D1 UART6_RX_M2  |SPI1_MOSI_M2
12 34 GPIO1_A2 12C4_SDA_M3
14 GND
16 36 GPIO1_A4
18 38 GPIO1_A6
20 GND
22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
24 44 GPIO1_B4 SPI0_CS0_M2 UART7_RX_M2
26 45 GPIO1_BS SPI0_CS1_M2 UART7_TX_M2

LR pwm BERH T X R RF AR AL, ZEEE /sys/class/pwm/H
A pwmchip X572 26pin Hgt AN pwm 5| ERRE A .

3) 26pin # O F HIEE 17 4 GPIO 1, Frf GPIO R HLEHRZ 3.3v,

3.18. &3 wiringOP [R5

VER, Orange Pi KK linux EEFELWE T wiringOP, BRIE wiringOP [
RIBEEF, BNLTRER FEEFEFLE, BEBRMFEHRT,

Y PRI wiringOP ] deb B7E orangepi-build F FIFEBIREN:

orangepi-build/external/cache/debs/armé64/wiringpi_x.xx.deb
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

BEANRG G LLIEAT T gpio readall ip4, WRBEFER TEHKME, HWH
wiringOP B&PiZH HREIEH .

g :$ gplo readall
-------- e | R R e s e e

V | Physical
R

I
+
|
I
|
|
|
| GPIO1_A2
[ GND
GPIO1_BO [
3.3V [
SPIO_TXD |
SPIO_RXD |
SPI®_CLK [
|
i
I

GPIO1_A4
GPIO1_A6
GND

PWM3
SPIO_CSO
SPIO_CS1

I
|
I
I
I
I
I
I
I
I
I
I
I
i
| Physical

+
|
+
|
|
|
I
|
|
|
I
|
|
|
I
|
+
|
+ ---+CM5 Tablet#---4--------f-----coocfo-o--

o ————————————— + —

+
I
+
[
I
I
I
I
I
I
I
I
I
I
I
I
+
I
i

I
+
I
I
I
I
I
I
I
I
I
I
I
I
I
4
I
“

1) T wiringOP XIS .
orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt install -y git
orangepi@orangepi:~$ git clone https://github.com/orangepi-xunlong/wiringOP.git -b next

ER, FTE T wiringOP next X RMG, HHIE T -b next XS,

WM GitHub TEHARSHE MR, 77 AE#EMA Linux 849 B 1 wiringOP
RS, FIALEN: /usr/sre/wiringOP.

2) YwPF e wiringOP.
orangepi@orangepi:~$ c¢d wiringOP

orangepi@orangepi:~/wiringOP$ sudo ./build clean
orangepi@orangepi:~/wiringOP$ sudo ./build

3) WK gpio readall Ay 2 )% H a0 R
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

:$ gplo readall
sEEsrEes +---+CM5 Tablet+---
Mode | Physical

I

+

I

[

I

I

I

| GPIO1_A2

i GND

GPIO1_BO | GPIO1_A4
3.3V | GPIO1_A6

SPIO_TXD | GND

SPIO_RXD | PWM3

SPIO_CLK | SPI0_CSO

| SPI6_CS1

§

I

+

| Physical
---+CM5 Tablet+---

A

L]
+
I
I
I
I
I
I
i
I
I
I
I
I
I
¢

L]
“

3.19. 26pin £ GPIO. 12C. UART. SPI fl PWM Jllik

3.19.1. 26pin GPIO KPR,

Orange Pi KA linux R4 A FiZE— blink_all_gpio B¢, X/NERFRESE
E 26pin FHIFTA 17 4 GPIO O E K YI B KHEF.

I24T blink_all_gpio /¥ /5, ZH T R L WE GP10 MR, =& 3 GPIO
SIIETE 0 A 3.3v ZIAIAMEFRIYI# . A AR FFBRATTAT LRI GPIO MR R
IE# TAE.

SZ4T blink_all_gpio FZFF {177 R0 F Him:

orangepi@orangepi:~$ sudo blink_all_gpio #1430 sudo PR
[sudo] password for orangepi: HIEIX L7 S\ B R

1) JF&MR 26pin F1EFEA 17 4~ GPIO HATLMEH, TLL 7 5 51 ——% . GPIO
9 GPIO1_A3——XJ B wPi 55 8 2——ABE R~ W % B GPIO [ Sk HL .

122




range Pi H 7 F/iit PRI e A R 2 = BT B

t: S gplo reada
e +---+CM5 Tablet+---
V | Physical | V

IN
IN

IN GPIO1_A2
TXD.4 | ALT11 GND
GPIO1 BO IN GPIO1 A4

I
3%
|
|
I
I
|
|
|

I
ey
I
I
I
I
I
I
I

2) #45EE GPIO [ B, JErh 55 =42 i 40\ 3| IRESER) wPi (055
root(@orangepi:~/wiringOP# gpio mode 2 out

3) PRJE A GPIO 41t HET-, e B 58 i T A 3 FH 000 & 1 Bl e s ) 201
ARy Ov, B EAR TR
root@orangepi:~/wiringOP# gpio write 2 0

¥ F gpio readall 7] LLE 2] 7 5 51 HIFME(V)Z N T 0,

:$ gpio readall
------------------ 4+---+CM5 Tablet+---4--------domomap oo
Mode | V | Physical

35 |
I

I

I 46 |
I

I

4) PXJEBLE GPIO it iy Ha-F, L e Ja ml LA 9 FH 00 & 5 B0 ) P P P AU
RN 3.3v, Ui BB T

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

4§ gpio readall ] LLE 2] 7 551 IEM RN T 1.

epicms : S gpio readall
+------ +----- e +---+CM5 Tablet+---+--------4--------p-m---
| GPIO | wPi | | V | Physical
ommm - - - S L T SR
I
I
I
I
I

I
471 @

35| 2

I
I
| 46 |
I
I I
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range Pi H 7 F/iit PRI e A R 2 = BT B
5) HoAt 5| BRI B TERAL, R wPi U7 5 5| X B 1 5 BT

3.19.2. 26pin GPIO O THi s FHKI B E H -

1) FHLL7 55— R GPIO iy GPIO1 A3——%f N wPi 55 N 2—— J il
_ tzuﬁuﬁ GPIO EI’JJ:I:?‘ HLPH

1S gplo reada
o----- R G E R P +---+CM5 Tablet+---
| GPIO | wPi V | Physical | V

GPIO1_A2
TXD.4 | ALT11 GND
GPIO1 BO IN GPIO1 A4

I
3%
|
|
I
I
|
|
|

—_—_———————

0

2) BT EE GPIO MOy AR, Hrp s =S40 Zh N 5| BN B wPi )
55
root@orangepi:~/wiringOP# gpio mode 2 in

3) wEANMASI)E, HAT T HEF a2 A L E GPIO 10y Efuii s,
root@orangepi:~/wiringOP# gpio mode 2 up

4) SRJE N T A2 3 GPIO TP, WSROy 1, Ui B s Bk
P

root@orangepi:~/wiringOP# gpio read 2

1

5) SRJGIAT T i B A 4w LLBCE GPIO FUA R hifsias
root(@orangepi:~/wiringOP# gpio mode 2 down

6) PRJEHI N I A iy B GPIO TR, 2R ES Dy 0, Ui B R fu i i Bk
e

root@orangepi:~/wiringOP# gpio read 2

0

3.19. 3. 26pin 12C Wi

1) B FZRA[ %I, Orange Pi CMS5 Base Tablet 1] 1] i2c 2 i2c4 il i2¢5 JLPH4 i2¢ &
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range Pi F /" Fit

YT AT A R 7 RO AT

Zo

B FzhiE L Th i HE GPIO |GPIOFF 5 |3 B 5 |31 B F5 | GPIOFFS | GPIO X Fzhi HAhee
3.3V 1 2 5V
PWM13_M2(febf0010) UART1_RX_M1 12C5_SDA_M3 | GPIO1_B7 47 3 4 5V
UARTL_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12c4 SCL M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO_ML1(; UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 12 34 GPID1_A2 12C4_SDA_M3
UART4_RX_MO SPI1_CS0_M2 | GPIO1_D3 59 13 14 GND
GPIO1_B0O 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPI01_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 41 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPIO_CS0_M2 UART7_RX_M2
GND 25 26 45 GPIO1_BS SPI0_CS1_M2 UART7_TX_M2

2) WZH 12C KLZRAE 26pin HON RLE 51 IR R R

12C B4 SDA %} 26pin

SCL XM 26pin

dtbo X} ML E

12C4 M3 12 55| 755

i2c4-m3

5 S5

12C5_M3 3 554

i2¢5-m3

3) 7E linux R4 H,
TEAHZ RN N s :
a. HJGIZAT T orangepi-config,

26 Pin 1 12C S LR ERINFB 2 IR,

i B P TIFA B -

W8 A e A0 sudo AR

orangepi@orangepi:~$ sudo orangepi-config

b. #RJ51%FE System.

Timezone, language, hostname
System and 3rd party software install
Documentation, support, sources

<[k

< Exit =

Configure Ubuntu jammy P
SoC runs between 402 and 2400 MHz using ondemand governor
Support: http://www, crangepi.org

W t:u', Wiretess 5 D-‘Lut:LuuL:l, dCCEess pG'i..I"!t

c. RJ5i%E+E: Hardware.

System settings

Edit boot environment
Set CPU speed and governor

n_in _+thao naotinrle

Bootenv
CPU
yual

Hardware To'i.e hardware configuration:

UART, I2C, etc.

SSH ReconTigure SSH dasmon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux
Desktop  Disable desktop or change login type

SNE

< Back >
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range Pi H 7 F/iit PRI e A R 2 = BT B

d. SRJE 1 FH A 7 M e AL 20 R B PR A7 B, 0 B 2R 4k A AR BT I
I2C FIBC & -

] i2ci-m2
] i2ci-m4
] i2c2-m@
] 12cz2-m4
] i2c3-m0
] 12c4-m3
] i2c5-m2
] i2c5-m3
] i2c6-m4
] i2c8-m2

e. RJEkEFE<Save>{rfT,

. ] e B o B e By W s e s B

[ 1 wifi-ap6275p
:

100%

< 5 < Back >

f. A5k #FE<Back>.

L J Tl Nk B T LLL

[ wifi-apb6275p
wifi-pcie

< Save >

g. RJE1EF<Reboot>H T RSN B AR

Applying

cnanges

Reboot to enable new features?

<heboot= <Cancel=

4) JA5) linux RGt/5, el T/dev FARAE T EAEH] 12C FIBE&TT A
orangepi@orangepi:~$ Is /dev/i2c-*

5) SRIGAE 26pin %1 i2¢ 5l EiBE—A i2¢ %45
6) SRJEfHH i2edetect -y 72 U FLRERG I BIEHL 1 i2¢ & IhhE, BEUEHH i2¢ BE
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range Pi F /" Fit
WA

YT AT A R 7 RO AT

#i2c4 R fr 4
#i2¢5 A4

orangepi@orangepi:~$ sudo i2cdetect -y 4

> >

orangepi@orangepi:~$ sudo i2cdetect -y 5

3.19.4. 26pin UART JUi&

1) HH 37 A, Orange Pi CMS5 Base Tablet 1] ] uart 24 uartl .\ uart4. uvart6 I vart7
HPULH vart 2L,

B FzhiE L Th i HE i GPIO |GPIOFF 5 |3 B 5 |51 A5 | GPIOFFS | GPIO X Fzhig HAheE
3.3V 1 2 5V
PWM13_M2(febf0010) UART1_RX_M1 12¢5_SDA_M3 | GPIO1_B7 47 3 4 5V
UARTL_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12c4_SCL M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO_ML1(; UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12C4_SDA_M3
UART4_RX_MO SPI1_CS0_M2 | GPIO1_D3 59 13 14 GND
GPI101_B0O 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPI01_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 41 21 22 39 GPIO1_A7 |PWM3_M3 30)
SPI0_CLK_M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPIO_CS0_M2 UART7_RK_M2
GND 25 26 45 GPIO1_BS SPI0_CS1_M2 UART7_TX_M2

2) VUZH UART SELAE 26pin Fxd N 5] a0 T £ s

UART 248 RX XM 26pin TX XI5 26pin dtbo X NMAC &
UART1_ M1 355 555|| uartl-m1
UART4 MO0 13 S5/ 11 55| 3 uart4-mo0
UART6_M2 10 55| 8 S5IH uart6-m?2
UART7 M2 24 55| | 26 551 uart7-m2

3) 7 linux R4iH, 26 Pin () UART BUAHGR R, T FShIT A REM] .

FEARD IR T P -

a. H46I1s1T T orangepi-config, 5iE M Fic43 1 sudo FLR .

orangepi@orangepi:~$ sudo orangepi-config

b. SRJEiLFE System.
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range Pi F /" Fit

YT AT A R 7 RO AT

arangepi-config
Configure Ubuntu jammy based CrangePi for the Orangs Pi

SoC runs between 402 and 2400 MHz using ondemand governor.

Support: http:/

/vy, orangepi.org

System and security settings

ccess point

Timezone, language, hostname
System and 3rd party software install
Documentation, support, sources

O

< |[EXEL:z

SR J5 1% Hardware .

System settings

Bootenv
CPU

Toggle hardware configuration: UART, I2C, etc.
SS5H Recontigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

Edit boot environment
Set CPU speed and governor

A o o am_in _tha natuorl

<K >

< Back =

R A B 5 P 7 1) 5 S 1) T L 2L 4 P A b AR BT O

UART L& .

uartf-m2
yartli-mil
uartZ-mo
uart3i-mo
varti-mi
varti-mz2
uartd4-mo
vartd4-m2
uarté-mi

| W B i e B e M i WY s B e B i M i |
e e bt e e e et e e

uartv7-m2

SR G 1k FE<Save>{R- 17

[ ] wifi-ap6275p
| TRwiti-peid

< S

100%

< Back >

SR 5 i FE<Back> .
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range Pi H 7 F/iit PRI e A R 2 = BT B

L J L L RN
wifi-ap6275p

[
[

< Save =

g. RJEIEF<Reboot>H i RS H N B AR

" e, TR e e Bl it gar o
Appl yrng cnanges q

Reboot to enable new features?

<Neboots> <Cancel>

4) BN linux REGiJG, Jeffiil Nidev N2 S AEAEX M vart [ £ 5.

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

5) SRJE I vart $2 11, o fl AR IR 2 ke 42 2L A vart 432 LT rx A tx.

6) 1/ gpio serial fiy< B L BIATHREM T Fron, WRSRBEE BN 4T ED,
B AR TEAE IEH (etySX 7 Z B 0%t B vart )71 144, TEAERYD) .

orangepi@orangepi:~$ sudo gpio serial /dev/ttySX
[sudo] password for orangepi: #7EiX BL N %15

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

3.19.5. 26pin SPI WX,

1) B FEATHI, Orange Pi CMS5 Base Tablet A] F ] spi A spi0 1 spil.
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range Pi F /" Fit

YT AT A R 7 RO AT

HAThae HAThEE L GPIO  |GPIOFF & |31 BIFF 5 |31 BIFF5 | GPIOFFS | GPID HRThE 5 Th ik
3.3v 1 2 5V
PWM13_M2(febf0010) UART1_RX_M1 12€5_SDA_M3 | GPIO1_B7 47 3 4 5V
UART1_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12C4_SCL M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO_M1(; ) UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12c4_SDA_M3
UART4_RX_MO SPIL_CS0_M2 | GPIO1 D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPIO1_A4
3.3v 17 18 38 GPIO1_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 41 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_ M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPI0_CSO_M2 UART7_RX_M2
GND 25 26 45 GPIO1_B5 SPI0_CS1_M2 UART7_TX_M2

2) SPIO Al SPI4 £ 26pin A4 N 51 AN N R TR

SPI1_M2 X}/ 26pin

SPI0_M2 X}/ 26pin

MOSI

10 55| B4

19 S5

MISO

8 S5

21 S5

CLK

11 55|}

23 S 5[

CSo

13 S5/

24 S5

CS1

x

26 55|

dtbo it B

spil-m2-csQ-spidev

spi0-m2-csQ-spidev
spi0-m2-cs1-spidev

spi0-m2-cs0-cs1-spidev

3) 1t linux R4, 26 Pin H1[1) SPI BRINHRE KA, FREFINFTHARMEH . 1F
YD IR R BT :
a) HIZ1T T orangepi-config, il 710431 sudo FLR .

orangepi@orangepi:~$ sudo orangepi-config

b) #R/5i%EF System.

c)

Configure Ubunti =
SoC runs between 0% nd governor.
Support: http://vwww,ocrangepi.org

System ad securit settins

[Exsted

WLl Ed; WLl ELESS,; DLUOSLUOLIT; QCCESS point

Timezone, language, hostname

System and 3rd party software install
Documentation, support, sources

o

< Exit =

AR J5 1% Hardware .
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range Pi H 7 F/iit PRI e A R 2 = BT B

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

am_ il tha matusels
Hardware

Toggle hardware configuration: UART, I2C, etc.

SSH Recontigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

S E < Back >

d) AR5 RS A 07 R B e o 21T P s Rz B, A ] A8 ade o AR BT

SPI L& .

spi®-m2-cs@-csi-spidev
spif-m2-csO-spidev
spif-m2-csl-spidev
spil-m2-cs@-spidev
spi4-mO-csl-spidev
spi4-mi-cs@-csi-spidev
spi4-ml-cs@-spidev
spi4-ml-csi-spidev
spid4-m2-csO-spidev

e) ARG kEFE<Save>{rfT,

[ ] wifi-ap6275p
[ lwifi-pcie

e N Ve W W Ve W U Ve |
Ly T

< = < Back >

- 100%

f) RJaikFFE<Back>.
£ sy e
] wifi-ap6275p

< Save >

g) 4RJE HiE<Reboot> i % S (AL B A L.
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range Pi H 7 F/iit PRI e A R 2 = BT B

pLYy1ng chnanges

Eeboot to enable new features?

<Cancel>

4) B EHANRRILEE T linux KRG H & B 7A1E spidevx.x 115 £ 71 m, WHERAFAE,
YW SPI Q& B EAF 1, ATAERAA .

orangepi@orangepi:~$ Is /dev/spidev*

dev/spidev0.0 /dev/spidev0.1 /dev/spidev1.0

EHERFITFF spil-m2-cs0-spidev F spi0-m2-cs0-cs1-spidev J5 B RHIE R .

5) SeANFE$E SPI0 5 SPII [¥) mosi A1 miso FEAN 5], 84T spidev test [F)%r H 45 5
WRATR, ATLLE B TX A RX FIEHE A —2,

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev0.0

BLE

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev0.1

BLE

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev1.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |
RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF | .o

6) #XJ5 % Hz SPI0 534 SPI1 [¥) mosi A1 miso P/ 5| I 1217 spidev_test [F1% H 40T,
A] DA 3 A3 AR i B —

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev0.0
BLE
orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev0.1
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range Pi H 7 F/iit PRI e A R 2 = BT B

B

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev1.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

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

3.19.6. fEF/sys/class/pwm JUi& PWM F) 5%

1) HHFEEAT4I, Orange Pi CMS Base Tablet 7] ) pwm A pwmO. pwml. pwm3.
1 pwml13 H:PYEE pwm.

EHhie & thbk B Thg GPIO _ |GPIOFF & | 3| MIFF 5 | 5| M 5 | GPIOFE & GPIO B Thiig HHhE
3.3V 1 2 5V
PWM13_M2(febf0010) UART1_RX_M1 12¢5_SDA_M3 | GPIO1_B7 47 3 [ 5V
UART1_TX_M1 12¢5_scL_m3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12C4_SCL_M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2  [SPI1_MISO_M2
GND 9 10 57 GPI01_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO0_M1(fd8b0000) UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12C4_SDA_M3
UART4_RX_MO sP1L_cso_m2 | Grlo1_D3 59 13 14 GND
GPIO1_B0O 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPIO1_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPIO_MISO_M2 | GPIO1_B1 41 21 22 39 GPIO1_A7 [PWM3_M3(fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 43 23 24 a4 GPIO1_B4 SPID_CSO_M2 UART7_RX_M2
GND 25 26 a5 GPIO1_B5 SPI0_CS1_M2 UART?_TX_M2
2) PWM 7 26pin Hont 7 5 51 a0~ R s
PWM H 42 %} B 26pin dtbo X ML E
PWMO_M1 11 S5[ pwmO0-m1
1
PWMI1_M2 7 55| pwml-m2
=
PWM3 M3 22 S5 pwm3-m3
1
PWM13_M2 353 pwm13-m2

3) 1 linux &G4, 26 Pin H[1) PWM ERIAER 2 RN, T ZFNFTH A RAEH -
FEAAD IR U N PR
a. HIZ1T T orangepi-config, i /71431 sudo FLR .

orangepi@orangepi:~$ sudo orangepi-config

b. SRJEiLFE System.
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range Pi H 7 F/iit PRI e A R 2 = BT B

Configure Ubuntu jammy based CrangePi for the Crangs Pi
SoC runs between 402 and 24608 MHz using ondemand governar.
Support: http://ww , crangepi.org

settings

System and securit
WiTed T wiretess; Btuetooth—=
Timezone, language, hostname
System and 3rd party software install
Documentation, support, sources

[Ested

ccess point

B

< Exit =

c. SRJEi%E+E Hardware.

Bootenv
CPU
;o

3T |
Firmware

[Hardware

Edit boot environment
Set CPU speed and governor

m_in _tha natiiorle

Toggle hardware configuration:

UART, I2C, etc.

Recontigure SSH daemon
Run apt update & apt upgrade

ZSH
Desktop

Install ZSH with plugins and tmux
Disable desktop or change login type

< UK >

< Back =

d. AR5 6 RIS 07 1R B e o 1) T T s R oz B, A6 ] 8 ade h AR BT T

PWM WAL E .

1(-)

| wm@-mg
pwmO-m1
pwm@-m2
pwm10-mo
pwml1i-moO
pwmi2-m0
pwm13-mo
pwmi3-m2
pwmi4-mo
pwmil4-ml
pwmi4-m2
pwmi5-m1
pwmi5-m2
pwmi5-m3
pwml-mo
pwmi-mi
pwml-m2
pwm3-m0O
pwm3-m2
pwm3-m3
U+)

SR G 1k FE<Save> 1R 1

o B s B o I s Y o B s Y e I o Y e Y B s I s I I s B e Y s I s B e I |
e e et bt ) e e e ) ) e e et ) ] e e e e

72%

.
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range Pi /7 Fiit YN BRA = AT A

f. ARG J‘?ﬂ%<Back>

[ ] WlTl-8 ﬁj—_:"':
[ g

< Save >

Reboot to enable new features?

<zCancel>

4) H¥TH—A pwm J5, TE/sys/class/pwm/H 522 H— pwmchipX (X N HAKK)
7D , EnFT I pwml3 J5, & H/sys/class/pwm/ | ) pwmchipX £ N8
T =4

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

pwmchip0 pwmchipl pwmchip2

5) _EHWEA pwmchip X5 pwm13 Wg, FRATEEFE T Is Isys/class/pwm/ -1 i 2 [ %
W s

orangepi@orangepi:~$ 1s /sys/class/pwm/ -1lh
total 0
Lrwxrwxrwx 1 root root @ Jan 1 1970 pwmchip@ -> ../../devices/platform/febf0010.pwm/pwm/pwmchipo

Lrwxrwxrwx 1 root root @ Jan 1 1970 pwmchipl -> ../../devices/platform/febf0020.pwn/pwm/pwmchipl
Lrwxrwxrwx 1 root root @ Jan 1 1970 pwmchip2 -> ../../devices/platform/febf0030.pwm/pwm/pwmchip2
pi@orangepi:~$

6) #RJEH NRATH, pwml3 ZFF28 LAY febf0010, FE s /sys/class/pwm/ -1
2 Wi, 1 LLE 2] pwmchip0 H #2217 febf0010.pwm, FF LA pwm13 X} B
pwmchip A pwmchip0.
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range Pi H 7 F/iit PRI e A R 2 = BT B

H A ThE I Thbl R GPIO | GPIOF 5 | 5| lFF 5
3.3v 1
PWM13_M2(febf0010) | UART1_RX_M1 12€5_SDA_M3 | GPIO1_B7 a7 3
UARTL_TX_M1 12C5_SCL_M3_| GPIO1_B6 a6 5
PWM1_M2(fd8b0010)| 12C4_SCL_M3 | GPIO1_A3 35 7
GND. 9
PWMO_M1(| ) | uARTa_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11
UART4_RX_MO SPI1_CS0_M2 | GPIO1_D3 59 13
GPIO1_BO 40 15
3.3V 17
SPI0_MOSI_M2 | GPIO1_B2 42 19
SPI0_MISO_M2 | GPIO1_B1 a1 21
SPI0_CLK_M2 | GPIO1_B3 43 23
GND 25

7) SRJE R A a4 R] ik pwm13 %t —AN S0Hz )53 G 2] 3) root
S BT NI .
root@orangepi:~# echo 0 > /sys/class/pwm/pwmchip0/export

root(@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip0/pwm0/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip0/pwm0/duty_cycle

root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip0/pwm(/enable

1.000ms

50.00Hz

C _m_
e S TSI,

8) MRS pwml13 BMIATE, Hol pwm S EAGE SRR .

3.20. wiringOP-Python )22 354§ F 71

wiringOP-Python 7 wiringOP [f] Python i& S R4 K E, FT7 Python 7
BAEFF KR H) GP1O. 12C. SPI #l UART SSHEAFH IR .
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range Pi H /" Fiit GRINTT R AT A PR =) U A

FHMBER T H A K ar @A RTE root B FHRAIEHT.

3.20. 1. wiringOP-Python FJ %3551k

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

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

2) SRJE A T Ay 2 T 2% wiringOP-Python 765

&, TFHERM git clone--recursive #y 4 < H 3) T #& wiringOP RIS, HA
wiringOP-Python Z4KH wiringOP i, TEHIR T BIIFEEA B AP 4 H B iR .

MR M GitHub TEHABHHE, TTAEEMA Linux R B HK
wiringOP-Python J5#5, FFIMALEN: /usr/src/wiringOP-Python.

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

root@orangepi:~# c¢d wiringOP-Python

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

3) SRJE A% R I A Ay 2 g 1 wiringOP-Python F5 H 22385 21 - A MR B Linux R4t .
root@orangepi:~# ¢d wiringOP-Python

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

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

4) SRR N HEI AL, WRAREE S, ] wiringOP-Python 24 %21,
R q AT DUR I A B E SR S .
root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; help(wiringpi)"

Help on module wiringpi:

INAME

wiringpi

DESCRIPTION
# This file was automatically generated by SWIG (http://www.swig.org).
# Version 4.0.2
#

137



range Pi H 7 F/iit GRINTT R AT A PR =) U A

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

5) 1t python #7247 F Ik wiringOP-Python #& 75 223 pl I 1120 R U0 R s -
a. H M python3 iy 2@k python3 Har 2T,

root(@orangepi:~# python3

b. HRJE TN wiringpi i python #ibt,

>>> import wiringpi;

c. BN FHPIaA A LLAEE ~ wiringOP-Python [NFEBIE R, %~ q 8]
PAIR H 5 B S S

>>> help(wiringpi)

Help on module wiringpi:

INAME

wiringpi

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

CLASSES
builtins.object
GPIO
12C
Serial

nes

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

>>>
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3.20.2. 26pin GPIO KPR,

wiringOP-Python BR wiringOP —#¢, 2 7] DUEIE 18 & wPi 5 K # & B /EH—
A GPIO 5| J#l, A wiringOP-Python F¥&FH EF wPi 544, el Heg@Ed
wiringOP ] gpio fir & REFIR T wPi S 55| WK MR R

:$ gplo readall
------------------ e | R R e s e e
V | Physical
_-_+ ..........................

I
I
I
I
I
| GPIO1_A2
i GND
| GPIO1_A4
3.3V | GPIO1_A6
SPIO_TXD |
SPIO_RXD |
I
I
i
I

SPIO_CLK

GND

PWM3
SPIO_CSO
SPIO_CS1

Physical

+
|
+
|
|
|
I
|
|
|
I
|
|
|
I
|
+
|
+ ---+CM5 Tablet#---4--------f-----coocfo-o--

o ————————————— + —

I
+
I
l
I
I
I
I
i
GPIO1_BO |
I
I
I
I
I
i
I
&

1) Fifibh 7 5 5] l——5%F 8 GPIO 4 GPIO1_A3 ——5%F 8 wPi J75 A 2—— Nl
i@ﬁﬁﬁGHOD%%ﬁ%¥o

omm--- R e TRt P S +CM5 Tablet#---4-----omdomimia oo
wPi ysica
| GPIO | wPi V | Physical | V i

GPIO1_A2
GND
GPIO1 A4

—_—_———————

LW = WO~un W=

2) B A 20 BRI R BT s
a. HAWE GPIO MM #i, HH pinMode B8 21 2 — NS 402 5| X
MK wPi TS, & ANSE0R GPIO [ER.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GPIO; wiringpi.wiringPiSetup() ; \
wiringpi.pinMode(2, GP1I0.OUTPUT) ; "
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range Pi H 7 F/iit PRI e A R 2 = BT B

b. SRJE i E GPIO M AR HLT, 5 & 56 T LA I 3 IR0 & 510 ) o
BE, wlRoyov, WM EMRE TR,
root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; \

from wiringpi import GPI1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.LOW)"
c. RJaBLE GPIO Mt s, BCE 58 )5 n] LUE A 5 AR D& 5] AR H s A
BAH, 9 3.3v, Ui B BCE A T T
root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \

from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10O.HIGH)"

3) {E python3 a2 AT IR P BT P :
a. H M python3 iy 2@k python3 Har 21T,

root(@orangepi:~# python3

b. RGN wiringpi [ python #ibt,

>>> import wiringpi

>>> from wiringpi import GPIO

c. AJEWE GPIO HoNHH#i, H pinMode B8 21 2 — NS H02 5| X
MK wPi TS, & ANSER GPIO HER.

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP1O.OUTPUT)

d. SRR BLE GPIO MK i, BE Se Ja ] U 5 FI 00 & 51 B v (1
Hd, Wiy ov, B EARHET ).

>>> wiringpi.digitalWrite(2, GP10.LOW)

e. RJEE GPIO M4t T, BB 58 5 I LA 5 F 20 & 5] AT o e 14
B, A0y 3.3v, UEHBCE T .

>>> wiringpi.digitalWrite(2, GP1O.HIGH)

4) wiringOP-Python 7£ python 1{fid 1 ¥ B GPIO =ik P 1 /515 AT LS5 examples
H 1) blink.py M2 /F, blink.py A2 7 2% B I &R 26 pin A 1 GPIO [
B HEA BT ) = (R AR A

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# Is blink.py
blink.py
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range Pi H 7 F/iit PRI e A R 2 = BT B

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

3.20. 3. 26pin 12C i

1) HH &7 A, Orange Pi CMS5 Base Tablet I] ) i2¢ 24 i2c4 Fl i2¢5 2L 4 i2¢ &
%

B FzhiE L Th i HE GPIO |GPIOFF 5 |3 B 5 |31 B F5 | GPIOFFS | GPIO X Fzhi HAhee
3.3V 1 2 5V
PWM13_M2(febf0010) UART1_RX_M1 12C5_SDA_M3 | GPIO1_B7 47 3 4 5V
UARTL_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12c4 SCL M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO_ML1(; UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 12 34 GPID1_A2 12C4_SDA_M3
UART4_RX_MO SPI1_CS0_M2 | GPIO1_D3 59 13 14 GND
GPIO1_B0O 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPI01_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 41 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPIO_CS0_M2 UART7_RX_M2
GND 25 26 45 GPIO1_BS SPI0_CS1_M2 UART7_TX_M2

2) PiZH 12C SERAE 26pin HXF B BTN R F AR

12C B2% SDA Xt/ 26pin SCL X} M. 26pin dtbo X} AL B

12C4 M3 12 55|} 755 i2c4-m3

12C5 M3 3 55 5550 i2¢5-m3

3) {E linux RGEH, 26 Pin F11) 12C BB RHN), FEFSITIHAGEH.
TEAZ IR0 T s :
a. H4.I1s1T T orangepi-config, 5iE M Fic43 1 sudo FLR .

orangepi@orangepi:~$ sudo orangepi-config

b. SRJFiLFE System.

Configure Lbuntt

SoC runs between 4082 and governor.

Support: http://www,crangepi.org

WTTod, WO ElESs5, DLOSLOOLT, dCCEess point
nal  Timezone, language, hostname

are  System and 3rd party software install
Documentation, support, sources

I System and securit settins

< K 3] < Exit >

c. RJEi%#F Hardware.
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range Pi H 7 F/iit PRI e A R 2 = BT B

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

m_in the network
Toggle hardware configuration:

SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux
Desktop  Disable desktop or change login type

UART, I2C, etc.

SE < Back >

d. SRJE 1 FH A 7 M e AL 20 B PR A7 B, P B 2R Ak A AR ST I
I2C FIBC & -

i2cl-m2
i2cl-m4d
12c2-mb
12c2-m4
12c3-mb
12c4-m3
12c5-m2
i12c5-m3
12c6H-m4
12cB-m2

e. RJEkEFE<Save>{rfT,

s B W v B e, e B W s o I s ]
(o W (S [ T I ] Ty |

[ 1 wifi-ap6275p
:

100%

< 5 < Back >

f. ARGk FE<Back>.

L 4 == e ma
[ 1 wifi-ap6275p

[ Jfvifi-pcie

< Save >

g. RJEIEF<Reboot>H i RS B AR
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range Pi H 7 F/iit PRI e A R 2 = BT B

TR ers . TR g TR
Applying changes T

Reboot to enable new features?

<heboot= <Cancel=

4) JB3h linux R4i)G, Joifiil Nidev NAEAE TR BH ] 12C B34 M.

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

5) SRJGTE 26pin F23k 1 i2¢ Tl EE— i2¢ 4%, X HLLL ds1307 RTC #BR A

it

6) PRJE M i2edetect -y i< R BERIN BERL Y i2¢ VLA MIbal, Wi i2¢ fi
A

orangepi@orangepi:~$ sudo i2cdetect -y 4  #i2c4 7

pas

A
orangepi@orangepi:~$ sudo i2cdetect -y 5 #i2c5 s

7) RJE AT LLIZ4T examples F 1Y) ds1307.py i F2 /7152 L RTC [1H ]

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

Thu 2023-01-05 14:57:56

Thu 2023-01-05 14:57:57

~C

exit
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range Pi H 7 F/iit PRI e A R 2 = BT B

3.20. 4. 26pin UART JUi=,

1) HHFERA] A, Orange Pi CMS5 Base Tablet 1] ] uart 4 uvartl . vart4. vart6 I vart7
HPULH vart 2%,

B FzhiE CEN HE GPIO  |GPIOFF 5 |5 PS5 | 5|5 | GPIOFFS |  GPIO X Fzhig HAheE
3.3V 1 2 5V
PWM13_M2(febf0010) UART1_RX_M1 12¢5_SDA_M3 | GPIO1_B7 47 3 4 5V
UARTL_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12c4_SCL M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO_ML1(; UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 12 34 GPID1_A2 12C4_SDA_M3
UART4_RX_MO SPI1_CS0_M2 | GPIO1_D3 59 13 14 GND
GPI101_B0O 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPI01_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 41 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPIO_CS0_M2 UART7_RK_M2
GND 25 26 45 GPIO1_BS SPI0_CS1_M2 UART7_TX_M2

2) VY41 UART SLEZRAE 26pin HHOG Y 51N~ R P -

UART E£; RX XM 26pin TX %5 26pin dtbo X} ML B

UART1_M1 355 555|I| uartl-m1

UART4_M0 13 55| | 11 55|} uart4-mo

UART6_M1 10 55| j 8 S5I| uart6-m2

UART7 M2 24 55| 26 55| uart7-m2

3) fE linux RFH, 26 Pin H 1) UART ERINFR R RN, FEEFSFTIHA R
TEAR A IR0 T o -
a. H4.I1s1T T orangepi-config, FiE M Fic43 1 sudo FLR .

orangepi@orangepi:~$ sudo orangepi-config

b. SRJFiLFE System.

Configure Ubunt irange
SoC runs between 408 and 24008 MHz using ondemand gowvernor.
Support: http://ww , orangepi.org

[Eteril =ten and securtty setiing]|

NOLne HLI c:u', le c:1Lt:,‘b:!, D-‘Lut:'l.uul.:l, @CCEess point
Personal Timezone, language, hostname

are  System and 3rd party software install
Documentation, support, sources

BT < Exit >

c. RJEi%#F Hardware.

144



range Pi /7 Tt %"

DI IR FAATBR 28 7 BUIT

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor

m_in _the natworl

<K > < Back >

Toggle hardware configuration: UART, I2C, etc.
SSH Recontigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

d. AR5 RIS D7 1R B e o 21T T s R oz B, A6 ] 8 ade h AR AT T

UART L& .

uart@-m2
uarti-mi
uartz-mo
uart3-mo
uart3i-mi
uart3-m2
uartd4-mo
vartd-m2
uart6-mi
uartv-m2

e. NGk FE<Save>{rRfT .
{ [ ] wifi-ap6275p

| Y i O i o B e W s O i M e B e M s |
e e b e e ] b e e

:

100%

< 3 < Back >

f. SR kEFE<Back>.
I. J LR ] L RN
[ wifi-apb6275p

< Save =

g. RJEIEF<Reboot>H i RSN B A K.
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range Pi F /" Fit

YT AT A R 7 RO AT

<Cancel>

Reboot to enable new features?

4) BN linux REGiJG, Jeffiil Fidev N2 S AEAEX N vart [ £ .

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

5) SRJE TG vart $2 11, o fl HIAL IR 2 ke 42 2L A vart 432 FTH) rx A tx.

6) i examples "] serialTest.py F2 /7l i i B[R DI RE Q0T Fros, a0 eeE 2
TTERATED, R CEAE 1%

/dev/ttySX TBEFZBR BAEN vart HETH RHFS .

root(@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device "/dev/ttySX"

Out: 0:-> O

Out: 1:-> 1

Out: 2:-> 2

Out: 3:-> 3

Out: 4:°C

exit

3.20.5. 26pin SPI YK

1) B FER%I, Orange Pi CMS Base Tablet 7] F i spi A spil 1 spid.

HAThae HAThEE L GPIO  |GPIOFF & |31 BIFF 5 |31 BIFF5 | GPIOFFS | GPID HRThE 5 Th ik
3.3v 1 2 5V
PWM13_M2(febf0010) UART1_RX_M1 12€5_SDA_M3 | GPIO1_B7 47 3 4 5V
UART1_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12C4_SCL M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO_M1(; ) UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12c4_SDA_M3
UART4_RX_MO SPIL_CS0_M2 | GPIO1 D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPIO1_A4
3.3v 17 18 38 GPIO1_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 41 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_ M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPI0_CSO_M2 UART7_RX_M2
GND 25 26 45 GPIO1_B5 SPI0_CS1_M2 UART7_TX_M2

2) SPIO A1 SPI4 7 26pin " ¥ 51 I R Fiow

146




range Pi F /" Fit

YT AT A R 7 RO AT

SPI1_M2 X} 5% 26pin

SPI4_M2 X} 5% 26pin

MOSI 10 55| 19 S5
MISO 8 S5 21 S5
CLK 11 55|} 23 55
CS0 13 55| 24 S 5|
CS1 ¥ 26 S5

dtho FiL B

spil-m2-csQ-spidev

spi4-m2-csQ-spidev
spi4-m2-csl-spidev
spi4-m2-csQ-cs1-spidev

3) fE linux &G, 26 Pin 11 SPI BUIAARZ RN, FTEFSFT A RefiH. 1F
YD IR R Fs
a) HIZ1T T orangepi-config, i 710430 sudo BLR .

orangepi@orangepi:~$ sudo orangepi-config

b) #R/5i%EF System.

Configure Ubuntu jammy based C Pi for the Orange Pi
S0C runs between 402 and 2400 MHz using ondemand governor.
Support: http://www, crangepi,org

System and securit settinasl
access point

"LI Eu, WLIELlESS, DLUELUULIT,
51 Timezone, language, hostname
= System and 3rd party software install
Documentation, support, sources

o

< Exit =

c) SAJ5iLEF: Hardware.

System settings

Bootenv Edit boot environment
CPU Set CPU speed and governor
Auzls Anpmaniness + dm dha madnim el

| Toggle hardware configuration: UART, I2C, etc.

2oH ReconTligure >5H daemon

Firmware Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux
Desktop  Disable desktop or change login type

S E

< Back =

d) AR5 AT A D7 R B o 1) T T s R oz B A6 Y 8 M ade o AR AT

SPI HIAC & .
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range Pi H 7 F/iit PRI e A R 2 = BT B

spi®-m2-cs@-csi-spidev
spif-m2-csO-spidev
spif-m2-csl-spidev
spil-m2-cs@-spidev
spi4-mO-csl-spidev
spi4-mi-cs@-csi-spidev
spi4-ml-cs@-spidev
spi4-ml-csi-spidev
spid4-m2-csO-spidev

e) RJgikFE<Save>{rfr.

e N Ve W W Ve W U Ve |
Ly T

[ 1 wifi-ap6275p
[ ] . :
= 1l::|Drn
< = < Back >

f) RJikFFE<Back>.

L J A e (T
[ wifi-ap6275p
[ ]Wwifi-pcie

< Save > =B

g) 4RJE HiE<Reboot> i % S AL B AL

* RS, (AN iy i gart
Apply tng Cchnanges

Eeboot to enable new features?

<Mebooi= <Cancel>

4) HRJEHEANRGRER T linux RGEH 2 GAA/E spidevx.x BT /L, WERAFAE,
Y] SPI W ELF 1, al LEAEH

orangepi@orangepi:~$ Is /dev/spidev*
dev/spidevl.0 /dev/spidev4.0 /dev/spidev4.1

EHERFITFF spil-m2-cs0-spidev F spi4-m2-cs0-cs1-spidev J5 B RHIE R .
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

5) 2R J5 vI BLf#E F examples H f¥) spidev_test.py F2£ /5 il i ' SPI {7 [5] 28 I g,
spidev_test.py /7 75 2246 € T NS4

a. --channel: f5§3€ SPI ffJiHIE S .

b. --port: 55 SPI ki 5.

6) S AFEE: SPI [ mosi A1 miso PWIAN5IHI, 1217 spidev_test.py [%mH &5 W H
Fiax, AIBAEZR] TX A1 RX HIEHEA—E

~-channel fl--port ZEHE K x FEE ¥ 8R4k SPI FEE SR SPI M HS .

root@orangepi:~/wiringOP-Python# cd examples

root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py --channel x --port x

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev0.0

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

RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF | |

7) SRJE AT A FR LR 442 SPI ) txd (26pin T %5 19 S 5] D M rxd (26pin
HrR e 21 551D A5 IS 4T spidev test.py HIf i, A LLE 2 K%M
PRI BAE —FF, UdBH SPT [RI PRI I 5

--channel fl--port 25T K x FFEB# N B4k SPI F3@E S SPI K¥xm H 5.

root@orangepi:~/wiringOP-Python# cd examples

root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py --channel x --port x

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev0.0

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FOOD |.....@.......... |
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3.21. BEMARETTHNAR
Orange Pi KA linux REEH 1% T watchdog test #2177, A LLEEM,

JEAT watchdog_test FiL¥ (1) /7 i1 T T
a. HETANBH 10 FRE VRO, KA [ R, RS
HH
b, FRATAT BUER A A ERE (BSC RAh) KU, WS, RS
FTEN—4T keep alive F~ WX i3 .
orangepi@orangepi:~$ sudo watchdog_test 10

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

The old reset time is: 16

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

put_usr return,if 0,success:0

keep alive

keep alive

keep alive

3.22. #¥FE RK3588S & HIFF=E

A RK3588S 5 815 1 fr S 0 F R, S H 51 S MR AR, B
LURT LU ] P 315 2R X 70 2 ST R

orangepi@orangepi:~$ cat_serial.sh

Serial : 1404a27682e86830c

3.23. %% Docker %
1) Orange Pi #2HEHY linux B4 C 4T3 T Docker, A& Docker TR 55 BN H T H-

2) f# F enable_docker.sh fHIA 7] L EE docker AR 55, 28 )5 5t A AT 4648 A docker
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range Pi H 7 F/iit PRI e A R 2 = BT B
e T, FFHATXEIRSN 2 H3)E3) docker ilk55

orangepi@orangepi:~$ enable_docker.sh

3) #RJE A LUE A R A 2R docker,  W1RAEIZ AT hello-world ¥t 8 docker AE
IERMAERT

orangepi@orangepi:~$ sudo docker run hello-world

[Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢ef11e0941a1{d0bf4a8e6c9408b2600777¢c5

Status: Downloaded newer image for hello-world:1atest

Hello from Docker!

This message shows that your installation appears to be working correctly.

3.24. T#E %3 arm64 x4 balenaEtcher H 52

1) balenaEtcher arm64 A1) &bt A
a. deb ZIHAA)FH MW NPR, TELEA GG

https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-e
tcher-electron_1.7.9+5945ab1f armé64.deb

b. o %) Applmage WA &bk a0 R B

https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaE
tcher-1.7.9+5945ab1f-arm64.AppImage
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https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-etcher-electron_1.7.9+5945ab1f_arm64.deb
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-etcher-electron_1.7.9+5945ab1f_arm64.deb
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaEtcher-1.7.9+5945ab1f-arm64.AppImage
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaEtcher-1.7.9+5945ab1f-arm64.AppImage

é range Pi JH /" T} YT AT A R 7 RO AT

T balenaEtcher v1.7.9

& ryanfortner
© V179

-0 9529280 (O

Update and rename compile-etcher_v1.7.3.sh to compile-etcher_v1.7.9.sh

Compare v v Assets 10
@balena-etcher—e!ectron—1.7.9+5945ab1f.aarch64.rpm 64.3 MB May 1
Dbalena-etcher-electron-1.7.9+5945ablf.armv7l.rpm 584 MB May 1
| ®baIena-etcher-electmnj .7.9+5945ab1f7arm64.deb| 879 MB May 1
@baIena-etcher-electmnj .7.9+5945ab1f armv7l.deb 76.5 MB May 1
| @balenaEtcher-1.7.9+5945ab1f-arm64.Applmage | 97.3 MB May 1
@baIenaEtcher—1.7.9+5945ab1f—armv7I.AppImage 809 MB May 1

2) deb Jit A balenaEtcher it 23 i FH 7712
a. deb A balenaEtcher 22354y 411 N Fan:

orangepi@orangepi:~$ sudo apt install -y \
--fix-broken ./balena-etcher-electron_1.7.9+5945ab1f armé4.deb

b. deb WA balenaEtcher Z23¢ 58/, £ Application AT LLFTH 1o

& Run Program...

B Terminal Emulator
W File Manager
() Mail Reader

@ web Browser
Settings

=% Development
# Graphics

< Help & Feitx

& Internet. b & feitx-qimpanel-configtool

i Multimedia » B Fonts

W office » @ Midnight Commander

& System » @ Midnight Commander editor

7 Mousepad
W screenshot.
[ rerminator
¥ Thunar File Manager
e xarchiver

© Log out

range Pi

c. balenaEtcher 47 J5 I 5 [ 41 R s
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range Pi H 7 F/iit PRI e A R 2 = BT B

balenaEtcher

“‘ balenaEicher

L+

B Flash from file

& Flash from URL

1§ Clone drive

3) Applmage i 2] balenaEtcher ¥4 FH /5¥2::
a. 254 balenaEtcher R INALHR o
orangepi@orangepi:~/Desktop$ chmod +x balenaEtcher-1.7.9+5945ab1f-arm64.AppImage
b. )51k Applmage WA balenaEtcher, Ff fiih RARA 88, 5 & Execute
AT LLFTH balenaEtcher 1 o

5 Open With Other Application.
% Cut
arm 6.
SME Copy
@ Move to Trash

® Delete

3.25. S Linux R K255

EH Linux WRERFISEBRIRESHEHZKME, XF—% LAMP/LNMP/
SR/ W%/ PG /F TP/ 838 B2 /JAVA 45 100 LRSS EH IR (WP EEEEM)

1) EIE Linux RG2S VEHEE T M-
Debian11 > Ubuntu 22.04 > Debian12

2) SRJGAE linux F 84 a2t AT DUT A6 5 85 1) 2236
orangepi@orangepi:~$ sudo install_bt_panel.sh

3) SRIE IS T R M2 5 22 %% Bt-Panel 2/www SCIFJE, IR y BIHA] .

153



https://www.bt.cn/

range Pi H 7 F/iit PRI e A R 2 = BT B

+

| Bt-WebPanel FOR CentOS/Ubuntu/Debian
+

| Copyright © 2015-2099 BT-SOFT(http://www.bt.cn) All rights reserved.
+

| The WebPanel URL will be http://SERVER 1P:8888 when installed.
+

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

4) SRR EI R IO ARy, 2R B %k R T 3T EE B, R e %
BT, BRI RRERAFER 12 o 8h, IRIEME B LA T RE A — 28205,

F: https://116.30.142.212:24370/5a668743
] H] : https://10.31.3.175:24370/5a668743
userna ohb81iwk
password: 87c44ach

5) SRR 0 E A R A N B TR s B TR B bk s T DAFT O 3 Linux [T S 5
[, ARIGIEXT N HIA B N\ BT 7R ) username 1 password it 7] LS gt £ 15,
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range Pi H 7 F/iit PRI e A R 2 = BT B

+ R @Y R + o i

6) I E SR HE 5 2 S T B, S TR R TR R P RN B 5 i
BN, RJE AR AR EE R CRROIRREE P I 7, 555 Rl E TR 5
APAEANESE T

D & ==Easmy x |5

- o
< C A F=2 | 192.168.1.139:8888 A = @ @ -

Q
; = o
IR EFREETER -
ERSHEE (RN BIAESER

WA ERNE: 2020498168 »
i}

S, TREFR, SWATFUSHES! RS ATHROREBESEL i T:
@
+

[Ckersstas - @emwo -

(o1
@

7) HANEEEE SR T EZE EBE MK S, R BEEK ST L EEENE
’ Chttps://www.bt.cn) JEM—4 .
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range Pi H 7 F/iit PRI e A R 2 = BT B

5 - @ @ -

BEEEKRS

+ RO YR + P

FEHS, RWTH

8) WL RIS H A T E PR, W DR B RIE 2T AR Linux RGEH—EREE
B, I BCIRES . CPU IR AR SN =2 18] (1 8 A D0 55

4
[a}

5 T ® & -

Q
A LR
+
-
b
a
@
- = Y
.
0 0 7
v ®
4
G0
@

9) MR TR SSH 2 & 5k .
a. FIIFEEN SSH K J5 H b =32 75 B AT R IR AR EW, M 7E%
OHER 4N orangepi (ERINZRY, WMEAMESOEHESBES)ER) RIH,
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range Pi F /7 F/iit

BRI AT IR A " RBUIT A

127.0.0.1

=t 7L il

orargepi|

b, EIE SRR B R

Welcome to

System load: 2%

Memory usage: 5% of 15.60G

CPU temp: 57°C

Last check: 2024-83-87 14:39

with

Up time:
IP:
Usage of /:

Last login: Thu Mar 7 13:48:51 2624

root@orangepispro:~#

Local users: 3

()

10) 76K IEMIBAETE)E b a] PL 22 Apache. MySQL Al PHP Z545 44, o] DL— % &
REE HATIRR, XHEBMA— R T .

SN R

X5 T

Hel
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range Pi F /" Fit

YT AT A R 7 RO AT

0 & SEiuaEs x |+
< C A F== | 1921681139:8888/s0f

Linux@ it O GSRIE
[ om |

S

88 wumE

RS

B

11) FEIEar AT TR,

orangep 1@oran i5pro:~$ sudo bt

(7) Q%r*nd =
fZZ)

(35) BE A= FA e EA
(26) 7

(28)

(0)

A E == B ] S Sl

IR == 796

m

12) EEMEZ IR USE MR BTIRER.

+ B o *Y R + 0

i FHF-Ht: http://docs.bt.cn
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http://docs.bt.cn

O range Pi /2 i GRYIT IR AT A R 2 =] BT

Wizl https://www.bt.cn/bbs
GitHub ##%: https://github.com/aaPanel/BaoTa

3.26. WEPICHMREL R ZEA ML

ER, ZETCRMAERNERRIT KRR K Linux REAEHERRS -

3.26. 1. Debian REHI LI HE

1) B R E A locale A 3,
a.  HIN T2 A LT LEEC E locale.

orangepi@orangepi:~$ sudo dpkg-reconfigure locales

b. SRJGTEHH ) A Pk £ zh CN.UTF-8 UTF-8 Gl at Fif E T 7%
Bk AR, @S EORERE, &5 Tab 80T LUK OE iR 8h 2
<OK>, SRJE[E /IR o

c. SRJGEEBRIA locale )y zh CN.UTF-8.
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https://www.bt.cn/bbs

(:5 range Pi il /" Tt GRYIT IR AT A R 2 =] BT
d. R FH GBI TITAA locale HIUCE, A 47 Bo B H 40 s -

orangepi@orangepi:~$ sudo dpkg-reconfigure locales

Generating locales (this might take a while)...
en_US.UTF-8... done
zh CN.UTF-8... done

Generation complete.

2) #RJ5 47T Input Method.

& run Program...

B® Terminal Emulator
B File Manager

() Mail Reader

@ web Browser

IR - e

188 Accessories 3 Aceessibility

<5 Development b 4 Additional Dnvers

& Graphics » B Advanced Network Configuration
< Help e Appearance

@) Internat » @ sBluetooth Adapters

[ Multimedia » O Bluetooth Manager

™ office b & color profiles

i) System » [ Default Applications

M Decktop

¥ Display

& Feitx Cenfiguration
5 File Manager Settings
2 Input Method

=4 Keyboard

'/ Mouse and Touchpad
A Notifications

G OrangePi config

B Panel

8 Powier Manager

[ Print settings

B Removable Drives and Media

@ Log Out

B screensaver

/A, session and Startup
</ Settings Editor

@ Software & Updates
2 window Manager
&7 Window Manager Tweaks
e Workspaces

B xfce Terminal Settings

3) SRJEIEFE OK.

Current configuration for the input methad:

* Default mode defined in jetc/defaultim-config: 'auta”

* Active configuration: ‘missing’ (normally missing)

* Normal automatic choice: 'feitx’ (normally ibus or feitx or uim)

+ Overnde rule: "zh_CN.foitx5:zh_Tw.fcitx5:zh_HK.fcitx5:zh_5G.fcitx5'

* Current override choice: " {Locale='en_US')

# Current automatic choice: *fitx

* Number of valid choices: 1 (normally 1)

* Desktop environment: "XFCE*

The configuration set by im-config is activated by re-starting the system.

Explicit selection is not required to enable the automatic configuration if the active
one is default,laute_fc;kwrmsslngJ

camel
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£ range Pi Fil S T VRN IRE AT PR = B AT

4) SR IEFE Yes.

Do you explicitly select the user configuration?

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

5) PRJG L feitx.

Input Method Configuration (im-config, ver. 0.46-1+deb11ul)

Select user configuration. The user configuration supersedes the system one.
select | name description

default  use aute mode set by fetejdefaultiim-config

auto activate IM with @-mark in its description
cjkv use auto mode based on locale and desktop

REMOVE remove IM user configuration fhomejforangepi/.xinputrc

activate Flexible Input Method Framework (feitx) @
do not set any IM from im-config and use desktop default
xim activate the bare XIM with the X Keyboard Extension

Cancel

6) #RJFIEFE OK.

Input Method Configuration (im-config, ver. 0.46-1+deb1lul)

Setting the user configuration fhome/forangepif.xinputre to feitx,
Manual configuration selects: fcitx
Flexible Input Method Framework (feitx)
* Required for all: feitx
* Language specific input conversion support:
* simplified Chinese: fcitx-libpinyin or feitx-sunpinyin or feitx-googlepinyin
* Traditional Chinese / generic Chinese: fcitx-rime
* Generic keyboard translation table: foitx-table* packages
* Application platform support:
Installing feitx-frontend-all will cover all GuI platforms.
* GNOME/GTK: fcitx-frontend-gtk2 and feitx-frontend-gtk 3 (both)
* KDE/QtS: feitx-frontend-gt5s

The user configuration is modified by im-config.
Restart the session to activate the new user configuration.

Cancel

7) RJEEJE Linux KRG A REMFECE AR
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

8) #RJ5+T I Feitx configuration.

& Run Program...
EM Terminal Emulator
1B Fie Manager

(=) Mail Reader

| =] settings Manager
[ Accessibiiity
<5 Development |4 Agditional Drivers

& Graphics B Advanced Netwark Configuration
<> Help k. Appearance

& memet D Biuetootn adapters

[l Muttimedia © Blustooth Manager

% office & Color Profiles

&) System W Default Apiications

@ Log Ot | ™ Doskiop

le Manager Setlings
= Input Method

N
|
=4 Keyboard
! Mouse and Touchpad
£\ Notifications
& OrangePi config
B Panel

® Power Manager

[ Print Settings

B Removabie Drives and Media

8 Screensaver

A Session and Statup

“F» Settings Editor

(@ Software & Updates

21 Window Manager

&7 Window Manager Tweaks

B Workspaces
Xfce Terminal Settings

9) e s FE PR E R+ .

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

10) #RJ51%2 Google Pinyin 7 /57 OK.
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F A |

“ range Pi FIJ A DRI A AT A PR 7 Ui A

Heybaard - English (US)

- Add input method + 0 x

Google Pinyin Chinese (Chine)

% Only Show Current Language
[[=e | 7ExEEZEgoog =]

Cancel | Ok

11) #RJ5% Google Pinyin j5 3| 5 i 1 -

Input Method Configuration

Input Method Global Config Appearance Addan

Heynoard - English (US) English

| Google Pinyin Chinese (China)

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

+ -[F]lv %=

Input Method Configuration

Addon

Input Method

Google Pinyln Chinese (China)

Weyboard - English (US) English

Global Config

Appearance

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

+ =~ a v %@

12) 2RJE 17T Geany X4 280~ SCH AL
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é range Pi JH /" T} YT AT A R 7 RO AT

(5 pplications -

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

(=) Mail Reader

o Wab Browser

[ Settings

[ﬁ Accessories

@ Graphics
':‘ Help

& Intemet
BB Muttimedia
¥ office

3 System
® Log Out

13) w3 AJEIR 0 N R -

(=5 Applications - *untitied - Geany
e *untitied - Geany =

Fle Edit Search View Document Project Bulld Tools Help
cevB-rB@ X ¢ 0 NGB B

« smoos b ummed %

No symbals found R

ni hao]

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

-

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

14) i83d Ctrl+Space P B n] DA oh 98 S0 AN

15) R FERAN RGBT R NT L, 7T LUK fete/default/locale H (1748 & AR B N
zh_CN.UTF-8.

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

# File generated by update-locale
LC MESSAGES=zh_CN.UTF-8
LANG=zh_CN.UTF-8
LANGUAGE=zh_CN.UTF-8
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& range Pi Hl/* Tl IRYITIR AT PR 7 I
16) SRJEE B RGBS B RGN AT .

O sammaE
& izt
B it
| Bdiia
() BECHRER
D przigs
= unwna

¥ e b D EOERE

B 2iix » O EOEERNE
128 Ptk » SiTEneE

& IR b B RREEE

< Fa » SHRNEHAE

8 [ [ - R
O R » BInx

4 Help A RFRES

ot G

Or‘ancie Pi

.4 Additional Drivers
& Feitx BE

(& OrangePi config
& software & Updates
B xfce sigit®

3.26.2. Ubuntu20.04 RZHREHE

1) & 5c$TJF Language Support.

& Run program...

B Terminal Emulator
B File Manager

(=4 mail Reader
@ web srowser

%] Settings Manager
[k Accessories. Accessibility

# Development b | Il Additional Drivers

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

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

@ system » | Il Default Applications

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

i Log Ot

B Login Window

! Mouse and Touchpad
A Notifications
& OrangePi config
B Panel

@ Power Manager
= Printers

T pulseAudio Volume Control
B Remavable Drives and Media

W screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
£ Text Editor Settings
) window Manager
&) Windaw Manager Tweaks
¥ Workspaces

B3 Xfce Terminal Settings

2) RIGHEIPGE (FPED &I
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" range Pi fi/ T

YT AT A R 7 RO AT

G Language Support

Language

atigual

ted Kingdom)

Drag languages to arrange them in order of preference.

hanges take effect next time you log in

4 - 0 %

% Close

3) ARGV AR 2 S h DU (R JHEAS), RJEE BRI R BT IR

P, fB5e)a R B

v Language Support 4 = 0O X

Language Regional Formats

Language for menus and windows:
ik (pE)

English (United States)

English

English {Australia)

English (Canada)

Drag languages to arrange them in order of preference.
Changes take effect next time you log In

Apply System-Wide

Use the same language choices for startup and the login screen

Install f Remowe Languages...

keyboard input method system:  none =

@Help

X Close

HE, X—PARBEHESIN, FilO2RLK.

4) SRJ51%$E Apply System-Wide ¥ +H ST E N H R BEA R 5.
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2 range PI 1/ VYT F 4 A 7 R AT

C Language Support 4 - O X

Language Regional Formats

Language for menus and windows:
MiE (PE)

English (United States)

English

English (Australia)

English (Canada)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

Apply System-Wide

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system: | none = b

@Help #® Close

5) SR a1t & Keyboard input method system 4 feitx.
Language Support A

Language Regional Formats

Language for menus and windows:

R (PE)
English (United States)

English
English (Australia)
English (Canada

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide

Use the same language choices for startup and the login screen.

feitx
Install / Remove Languages‘,.

XIM

Keyboard input method system: pgne

@Help ¥ cClose

6) 2A)EE /S Linux REMFAECEAEN

7) EFHEANRGE, (N AR R, REIERYE A O E L
DRFE BRSO e 15 B B Oy 3
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

- + X
A R BT LES?
EESU—FMNEaTN, ErILUFER TR EREr RS RE
SEEETEMER. EEMIEEESIL T HE:
YR FREHR SRR BT

/home/orangepi/Desktop  /home/orangepi/SE
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEik
/home/orangepi/Public /home/orangepi/21t#
/home/orangepi/Documents /home/orangepi/3Zk l
/home/orangepi/Music /home/orangepi/&T
/home/orangepi/Pictures  /home/orangepi/ElE
/home/orangepi/Videos /home/orangepi/#5E
WAE, MENEFaEBE.

‘\’Fﬁ&iﬁ.ﬁﬁ(m

hY

B
REBIEHK) BHEA)

8) R Ja n] LUE B S #P s N LT

& EiEE.
B s
[ BUiE-t T
(o EBHEER S eEERs
B eIEs 0 uneEs

O RoEsHEA
@ pa b gTE
WaiEE > masEn
BHE @ aEEER
R TR + PP
£ TH > W s
ABE b FEamErE
SR LIpR L Y

& Feite 5 OH
@ OrangePi config

T pulseAudio BETE
B dce #5108

9) SRJGFRATAT LAFT I Geany K~ ST NTE, $T9F 5 R0 B PR

168



(:5 range Pi 1]/ T/ YT AT A R 7 RO AT

i BBPHRIEES
@ melEes
o iGE
e

L ES

e i

© 5IH

10) #T7F Geany J&i, ERINIE RSN, FATAT L@ Ctrl+Space Pt ki1
R SN ﬁF?)ﬂ EIANF LT

(jmﬁmﬁs < o ESE-Geany

XFHF) RIB(E) 1#R(S) EE(V) 0E(0D) WE(P) £mB) IAM #E|EH)

-m - B9 e {2 KO- H =

19:12:28: i
19:12:28:
#E

-

L1 Fho ER0 HA BIERET BeEd BUU @S UTRS  XRXERRE  BEAA

3.26.3. Ubuntu22.04 REREHE

1) & 5c$TJF Language Support.
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

& Run program..
B Terminal Emulator
B File Manager

2 Mail Reader
@ web srowser

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

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

@ intemet » | O Bluetooth Adapters

B multimedia » | 0 8luetooth Manager

I office » & color Profiles

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

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

B Login Window

" Mouse and Touchpad
A Notifications
& OrangePi config
B Panel
@ Power Manager
= Printers
T pulseAudio Volume Control
B Remavable Drives and Media

W Screensaver

o Session and Startup
“» Settings Editar
@ software Updater
@ Software & Updates
% ext Editor Settings

) Window Manager

&) Windaw Manager Tweaks
" Workspaces
BB Xfce Terminal Settings

2) RIGHEIPGE (FRED &I

Language Regional Formats

Language for menus and windows:
Portugués (Brasil)

Portugués (Portugal)
pycckni (Poccuickan Gegepaluns)

sloveniéina
WiE (RE)

Drag languages to arrange them in order of preference.
Changes take effect next time you log in.

| Apply System-Wide

Use the same language choices for startup and the login screen.

| Install  Remove Languages...

Keyboard input method system: | Fcitx 4w

@Help ® Close

3) ARGV bR 2 Sk h DR (PR SR (EANE), REE BRI R IT IR
hr ', 585 KRR BIFR:
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\‘r F y
§

" range Pi fil/" Tt

YT AT A R 7 RO AT

Language

English

@relp

Regional Formats

Language for menus and windows:

English {United States)

Deutsch (Deutsch

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Apply System-Wide
Use the same |language cheices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system:

Language Support 4 — O X

Fcitx 5w

® Close

HE, X—PARBEHESIN, FilO2RLK.

4) SRJ51%$E Apply System-Wide ¥ +H ST E N H RIS R 5.

Language

s (RE)

English

D

Regional Formats

Language for menus and windows:

English (United States)

Deutsch (Schweiz)

yeutsch (Deutschland

Drag languages to arrange them in order of preference.
Changes take effect next time you log in

Language Support 4+ - 0O X

Apply System-Wide

@Help

Use the same language choices for startup and the login screen.

Install / Remove Languages...

Keyboard input method system:

Fcitx 5w

K Close

5) ARG E )3 Linux REMFACE A .
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

6) EFEARGG, £ FHKFITFEFAZBUIEER, KaiEHREE R Er
DRAE BRIE S 2 15 2L 3

- + X
A R BT LES?
GEESL—MENEE TN, BRI R THRERE RS ER
SEEETEMER. EEMIEEESIL T HE:
YR FREHR SRR BT

/home/orangepi/Desktop  /home/orangepi/SE
/home/orangepi/Downloads /home/orangepi/ T
/home/orangepi/Templates /home/orangepi/iEik
/home/orangepi/Public /home/orangepi/21t#
/home/orangepi/Documents /home/orangepi/3Zk l
/home/orangepi/Music /home/orangepi/E5
/home/orangepi/Pictures  /home/orangepi/ElE
/home/orangepi/Videos /home/orangepi/#5E
WAE, MENEFaEBE.

‘\’Fﬁ&iﬁlﬁﬁ(o)

hY

B
REBIEHK) BHEA)

7) PRJE R LUR SIS AR s ST

O AR

& i

B s

[ BUiE-t T

- SHEER T omwns
@ sss 0 eneEs

O RoEsHEA
@ pa b gTE
Wziis  » mesEo
BHE @ aEEER
R TR + PP
£ TH > W s
ABE b FEamErE
@ 7% P RTHE
& Help A BiERED
-

@ OrangePi config
@ PulseAudio EEH
B dce #5108

8) SRJGHTJT Feitx5 lL B .
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

& Feit s EBAT =
 Orangepi config

ARBAE:
44 |pefault - =  |Emwa

|RE-EE (IFX) -RE (0EX) =
BE-HEHE-RE (B2, 28, Madntosh)
RE-HEINE-RE (BE, 2B, B
R -BTEE-FREE (UnicodeExpert)
BR-EREE

]

<[5+

| - 303 - Hanyu Pinyin (with AltGr dead keys)
RE -

|t ()

E:)

| | =ezm
EEHE

B

[
&
tmes

BERERATES |

Vv RETUMESE)
E—TEATRAERERS, ARCSESNSURS - ﬂgmlﬂ

| £EER || mEBUD |

| VeRw || xxAg |[PRzo |

10) IEFJE RSP, R def e EET
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(:5 range Pi 1]/ T/ YT AT A R 7 RO AT

WAE | emam e |

WEBAL: ARBAE:

S48 | Default Y|H =] [

BB FE (RE il BE-HEEs =8 (O, LA

#E B8 -8 (08X -BE (0FR)

5 - HEAE- X8 (52, #8, Macntosh)
8- HEHE-XE (32, 28, 5
- MRZF-REZE (UnicodeExpert)
<) wa-2nza

>)|

@& - 7018 - Hanyu Pinyin {with AltGr dead keys)
-
| et ()
| mm
| EEFHR

Bl zews

)

e =
| BERERAHE | vmesumEzs \

E—TROGESHERERS. nmm&nﬂ% EESRTEE L
JEER | mEELQ | | Ve || xzmg | sn_@

11) SR EA T LTI Geany X T 30 A%, 1177 X~ B PR

i BBPHRIEES
@ melEes
o iGE
e

L ES

e i

© 5IH

Or‘anqe Pi

12) #T7F Geany 5, ERINIEZ TR N, FATAT LIS Ctri+Space Pk )
B SIS, SRJEEEEIAN LT .
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

O FERimEE - @ ReR - Geany

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

+ ~ im -89 €% e © - B
wic X aE X

FIH BT 1 @

RS 2 in L AR SR 6P TLE

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

-

/150 o0 BA BIRE S B WIS UTF-8 IR BT BERA

3.27. mWREEF Linux R EHEKFE

Ubuntu Gnome Wayland 884 32548 FH B AL A48 18] Nomachine 1 VNC Riz
BREREH.

3.27.1. {¥H NoMachine ZfE&

EHRIT RIRZE K Ubuntu (¥ Debian RANEHMARNRG . 74
NoMachine 4L T VR 40 A8 B SCRY, SR VOE R SCRS R #ZE NoMachine F

R, SCRABERIT Fias:
https://knowledgebase.nomachine.com/DT10R00166

NoMachine 73 Windows. Mac. Linux. iOS M1 5¥ &, FrCABAI9 CAEE
Z ik & £i@id NoMachine SKiZ 2% R | Orange Pi FF &R . FHEHER FE
Windows H1iE 3T NoMachine RiZFE & % Orange Pi FF R Linux R HEE. H
P & =235 EESE T NoMachine ' 75 XK .
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https://knowledgebase.nomachine.com/DT10R00166

range Pi H 7 F/iit PRI e A R 2 = BT B

BRAERTE BBk Windwos HRIRITF RARIEF —RIBM A, I EBEIER ssh BF
FF R R H Ubuntu B¢ Debian &4 .

1) B %% F# NoMachine /4 Linux arm64 deb A 1222541, AR 5 2238 3 K AR )
Linux &4t .
a. T RK3588S /& ARMv8 AL 4[] SOC, A H ¥ & 4t Ubuntu BL#
Debian, FTLAX 72 2 NoMachine for ARM ARMvS DEB 254,
BT AR

HEE, ZINTREETRESZ, BHIAE Armv8/Arm64 XA K] deb ..

https://downloads.nomachine.com/download/?id=114&distro=ARM

Home [ Download / NoMachine for ARM - armBé&

NoMachine for ARM -larmb4

Version: 8531
Package size: 48.34 MB

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

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

b. HAMEEF LA AL 23] NoMachine 1122354,

Je it NImFE B R B fF-NoMachine SO 1% .
imEEETE-NoMachine

SRJE N3 arm64 fRASH] deb 2225,

176



https://downloads.nomachine.com/download/?id=114&distro=ARM
https://downloads.nomachine.com/download/?id=114&distro=ARM

range Pi H 7 F/iit PRI e A R 2 = BT B

nomachine_8.5.3_2.dmg
nomachine_8.5.3_1_amd64.deb

e nomachine B8.5.3_1_x64.exe

| nomﬁchine_B.S.E_‘E_armﬁti.deb|

c. RJE% T nomachine x.x.x x_armé4.deb 1% % H & #2 # Linux &4+
d. ZRJ5 A T a4 AEJT KR Linux 524t %2 3¢ NoMachine.

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

2) #RJ5 % NoMachine ¥ ff Windows A )22, FEMbE 41T .
HE, XN THREETRESZE.
https://downloads.nomachine.com/download/?id=9

NoMachine for Windows - 64bit

\ersion: 8531

Package size: 57.4 MB

Package type: EXE

MDS5 signature: d585adlesf341444cacd 3aeBadd3bbes

For Windows 7/8/81/10/11/Windows Server 2008/2012/2016/2019

3) SRJG1E Windows H % %% NoMachine, 358/ IEE)E T HAN.

4) SRJ57E Window H$]JF NoMachine.

"

MNoMachine

5) NoMachine J5 3l J5 <= H 3 43 4 Ja 38 W ) HoAh %2 2% 5 NoMachine % %, #EA
NoMachine 3= 7l J5 5t AT LUE 20 KR CAAEPIEZ R &VIRRE T, Ra s
N AT HE s BALE B A6 S R R AR Y Linux 2R 482 1 -

Machines NOMACHINE

© Add Q Search V[ i View | G Onder | [ # Settings

orangepi
Ubuntu 22.04.2 LTS
o NX
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range Pi F /" Fit

6) #XJa il OK.

@) NoMachine - orangepis, Debian GNU/Linux

YT AT A R 7 RO AT

o P

Host identification changed NOMACHINE

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

S—
BT

7) SRIGTE T BT R A BN TT KR Linux RGP 4 M2, f s OK TG

i

@ NoMachine - orangepi, Ubuntu 22.04.2 LTS

- o x

orangepi, Ubuntu 22.04.2 LTS NOMACHINE

Type username and password to login using a system account or request access a:

@ Login as a system user on this server
‘ Username

EXERE N FFERLInxRFRRKS
s -

s a guest user.

EXEEATFERELNESRRED
[F] Save this password in the connection fle

@ Request access as a guest for desktop sharing

Always login using this method on this server

= - -

8) SRJE LR R Fif h A sy OK.

9) fJaMAEE BT AR Linux RGTHISTH T
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0 range Pi B AT VRYITIT RS TR A A R

Oranc]e Pi

3.27.2. f#H VNC ZERFR

BRAERTIE e B IR Windwos HNFITF BARAE R —BIRM A, FHEABEIER ssh %
TR AR K Ubuntu B3 Debian &% .
Ubuntu20.04 Wi VNC 1R Z [0/, EAE[MHXMTE,

1) ELIZAT set_vnesh AR E T vac, B8 00 sudo AR .

orangepi@orangepi:~$ sudo set_vnc.sh

You will require a password to access your desktops.

Password: #7EIX B E vne 3RS, 8 AL FF
Verify: #IEIX L E vne %Y, 8 PLEfF
'Would you like to enter a view-only password (y/n)? n

xauth: file /root/.Xauthority does not exist

New X' desktop is orangepicm5-tablet:1

Creating default startup script /root/.vnc/xstartup
Starting applications specified in /root/.vnc/xstartup
Log file is /root/.vnc/orangepicm5-tablet:1.log

Killing Xtightvnc process ID 3047

New X' desktop is orangepicm5-tablet:1
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range Pi H 7 F/iit PRI e A R 2 = BT B

Starting applications specified in /root/.vnc/xstartup
Log file is /root/.vnc/orangepicmS5-tablet:1.log

2) fiH] MobaXterm BAFERIF AR linux 2 G5 1 125 BRI flrs -

a. HYoHl Session, ZRJEiEEE VNC, FHIESIFRA IP HhbFss 1, &5
A OK Haik .

B viobaxterm 1. FaThSession

Terminal Sessions X

server Tools Games Settings Macros Help
£ E % x @ B Y E & 2 @ X O
Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help X server Exit
Quick connect... /& \E 2_BEERVNG

5 User sessions |

&
: T
N O E ¥ §@LQE e @ r @ @ @

SSH  Telnet Rsh  Xdmcp RDP VNC FTP SFTP  Serial File

3. ESTTAMRAYIPiiE
[:Z] Basic Vnc settings

Remaote hostname or IP address ||192,156,31,52 / ‘l

[:Z] Advanced Vnc settings '_5,' Network settings Bookmark settings \

\
4. 1EEiR155901

) 22
Shell Browser Mosh AwsS3 WSL

0
VNC session

5. BfamEoK

& OK @ Cancel

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https:/jmobaxterm mobatek net

b. ARIGHEIAEIH & E R VNC FI&,

b

Please enter your password for 192.168.31.46

| - |

\ [1 show password

@ ok €) cancel

c. EpIhJE MR EER,

SRJE AT DU RE A E T AR linux 2R 4t
OE ST
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range Pi H /" Fiit GRINTT R AT A PR =) U A

| T

UNREGISTERED VERSION - Piease support MobaXterm by subscriong to the professional editon here: hitps:mobaxierm.mobatek.net

3.28. Linux R4 FFHIF 2 HRIEE S WA

3.28. 1. Debian Bullseye &%t

1) Debian Bullseye ZRIN %36 gee JwPe THEE, W LAEEAEI KR Linux REH
i C il 5 HIREFP
a. gee MIRCAS T o
orangepi@orangepi:~$ gee --version
gcc (Debian 10.2.1-6) 10.2.1 20210110
Copyright (C) 2020 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.

b. %5 CiEE ) hello_world.c F£/7 .
orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

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

c. RIGHIEIZAT hello_world.c.

orangepi@orangepi:~$ gec -0 hello_world hello_world.c

orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye ERi\ %% Python3.

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

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

>>>
b. %%’5 Python i& 5 [1) hello_world.py 27 -
orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")
c. 21T hello_world.py )45 £ 40 iR
orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye BRIAI A ¢3¢ Java ()% 1F T R FEITHEL

a. A U R T i 4 22235 openjdk, Debian Bullseye HH5¢HT i A~ A openjdk-17
orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. LIS LLEE | Java KA.
orangepi@orangepi:~$ java --version

c. Ywm’5 Java R hello_world.java.

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

{
public static void main(String[] args)
{
System.out.println("Hello World!");
b
}
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d. 2AJE%1%Fi21T hello_world.java.

orangepi@orangepi:~$ javac hello_world.java

orangepi@orangepi:~$ java hello_world
Hello World!

3. 28. 2. Debian Bookworm &4t

1) Debian Bookworm R\ %35 H gee gmid T ELEE, W DLELEAEF R Linux R4¢
Hé ik C 18 5 KR .
a. gee IRRAW T FR:
orangepi@orangepi:~$ gee --version
gcc (Debian 12.2.0-14) 12.2.0
Copyright (C) 2022 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. %5 CiESE 1 hello_world.c f£/7 .
orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

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

return 0;

c. RIEYWPEIZEAT hello_world.c.

orangepi@orangepi:~$ gec -o hello_world hello_world.c

orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bookworm #R1A %25 Python3.
a. Python BARRMAUN T Fros:
orangepi@orangepi:~$ python3
Python 3.11.2 (main, Mar 13 2023, 12:18:29) [GCC 12.2.0] on linux

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

A Ctrl+D HREEE B H python FIRZ A

b. %5 Python i& 5 ) hello_world.py /7 .

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

c. 1817 hello_world.py )45 B4 N s

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

3) Debian Bookworm ERIA A %3 Java )43 T HAIZATIREL
a. A LLAEH R A Ay & %2 %% openjdk , Debian Bookworm HH 5 BT R A A
openjdk-17.

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

b. ZISEERLAEE T Java KA.

orangepi@orangepi:~$ java --version

c. Ywm’5 Java W] hello_world.java.

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

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

d. AR/G4 %1217 hello_world.java.

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

3. 28. 3. Ubuntu Focal &%t
1) Ubuntu Focal BRI\ %A gee 4t L HEE, 7] LAEFEAE AW Linux REGH 9
FCIEFMRET.

a. gee WRRAW N Fis:

orangepi@orangepi:~$ gee --version
gcc (Ubuntu 9.4.0-1ubuntul~20.04.1) 9.4.0
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Copyright (C) 2019 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. %5 CiEFE 1 hello_world.c f£/7 .
orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

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

return 0;

c. RIGHIEIZAT hello_world.c.

orangepi@orangepi:~$ gec -0 hello_world hello_world.c

orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Focal BRiA %3454 Python3.

a. Python3 HARRRA U T FIR:
orangepi@orangepi:~$ python3
Python 3.8.10 (default, Nov 14 2022, 12:59:47)
[GCC 9.4.0] on linux

nn

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

>>>
b. 445 Python i 5 I hello_world.py 72/7 -
orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")
c. 21T hello_world.py )45 £ 401 iR
orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Focal RN A %2 Java 191 L B AIZ 1T
a. AT LA R I A 4 %2 3¢ openjdk-17.
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orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk
b. ZhSEJa W LAAE T Java KA.

orangepi@orangepi:~$ java --version

openjdk 17.0.2 2022-01-18

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

OpenJDK 64-Bit Server VM (build 17.0.2+8-Ubuntu-120.04, mixed mode, sharing)
c. Ywm’5 Java R hello_world.java.

orangepi@orangepi:~$ vim hello_world.java

public class hello_world

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

d. RJEYWPFIE1T hello_world.java.

orangepi@orangepi:~$ javac hello_world.java

orangepi@orangepi:~$ java hello_world
Hello World!

3. 28. 4. Ubuntulammy &%t

4) Ubuntu Jammy ERINZ3H gee gt T HAE, Al LA EFEAETF AR Linux R40H 9w
FCHESRER.
a. gee BIRRAWT N FR:
orangepi@orangepi:~$ gec --version
gcc (Ubuntu 11.4.0-1ubuntul~22.04) 11.4.0
Copyright (C) 2021 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
b. 4’5 C 1 F 1 hello_world.c 27 .
orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)
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printf("Hello World!\n");

return 0;

c. RIGHIEIZAT hello_world.c.

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

5) Ubuntu Jammy ERIA\ %% H Python3.
a. Python3 FARFRAANT Frox:

orangepi@orangepi:~$ python3
Python 3.10.12 (main, Jul 29 2024, 16:56:48) [GCC 11.4.0] on linux

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

b. %%’5 Python i 5 1) hello_world.py f£/7 -

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

c. 21T hello_world.py )45 £ 401 iR

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

6) Ubuntu Jammy BRI\ A %% Java Kk THMIZTHE .
a. ] LU T I i 4 %22 openjdk-18.

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

b. ZRSEJERILLVAE T Java IS .

orangepi@orangepi:~$ java --version

openjdk 18.0.2-ea 2022-07-19

OpenJDK Runtime Environment (build 18.0.2-ea+9-Ubuntu-222.04)

OpenJDK 64-Bit Server VM (build 18.0.2-ea+9-Ubuntu-222.04, mixed mode, sharing)

c. Yw’5 Java R hello_world.java.

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

{
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public static void main(String[] args)

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

d. RJE%1FIZ1T hello_world.java.

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

3.29. QT H&HEHE

1) 8 AT A E] BL22 3% QTS Al QT Creators

orangepi@orangepi:~$ install_qt.sh

2) wHEE e HATE QT MRA T,
a. Ubuntu20.04 H75 1) qt IlRA N 5.12.8.

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

b. Ubuntu22.04 H#7H QT fRA N 5.15.3.

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.15.3 in /usr/lib/aarch64-linux-gnu

c. Debianll H#f 1 QT AN 5.15.2.

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.15.2 in /ust/lib/aarch64-linux-gnu

d. Debianl2 H7 i QT hitA<y 5.15.8.

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
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Using Qt version 5.15.8 in /ust/lib/aarch64-linux-gnu

3) #AJS1E Applications H 5t 7] LLE 2 QT Creator /3 3l K5

|5 Applications

@ Terminal Emulator
B File Manager
() Mail Reader
@ Web Browser

B Multimedia
Ta office
@ system
¥ Help
& Log Out

Or‘anqe Pi

] LS A R 1 1) i 24T 9 QT Creators

orangepi@orangepi:~$ qtcreator

FEQTMQTMAKIESEREF, WRRRTHIHR, FEZREW, RN
R BT A E R o

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

4) QT Creator T )& B W T A
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("5 Applications - & Qt Creator B [orangepi@orangep:

t Creator

QU 5.12,8 in PATH (Syster)

File Tools e
ABC DEF  GHI | XK \ ‘ File Edit Help i

Hame s Bl X3 ] 1%
at User The Keys, 2
Al the standard features of £

New to Qt? Jdress Book Example slag Clock Window Exam. Application Example ca Widget Example

Learn how to develop
your awn applications and
explore Gt Creator

| Get started Now |
Server name: | [T

Code |

S,]mple This examples requires that

esaui fle e htmi
M Launch fie

A ovnceouns

Editable Tree Model Example  HTTP Example JSON Save Gam E: - o Client Examplo
M Omiine Community

R seos

P o ok kY rT T78to GBIes poar Usrcficn g s v o G a1 uded, 10 takw ok Bewr oka tTour | (Dot Shewguin] X

5) QT Creator FJRRAU T A7~
a. QT Creator £ Ubuntu20.04 [\ ERIA R A0 K Fros

(5 Appications - @ atcreator W (cramgepgorangeps:

| Projects QL5.12.8 in PATH (system)

| Tutorials ]

o

jtandard features of

o to 011 o 501005 430.040
L honto deveon Coparight 20081014 Th Ot Campaty i 4 rights
Siplore o Creator. The program (s provided A5 1S with NO WARRANTY
ANY KIND, INCLUDING THE WARRANTY OF
[ ot tartd o s o s .4

[oigese server name: [0 |

This examples requires that

fout redex hind
Launen ie

Editable Tree Model Example  WTTP Example JSON Save Game Example Local Fortune Client Example

A o hccount
W O Community

N soas

[y o W Ak T T g e w1k it Wi d s Ly Ve T, ol v bl Take Ut Tour | | Do Mot Show Again | X

b. QT Creator 7E Ubuntu22.04 F [¥)ER I\ FAS U1 R Fr s :

{5 Applications | @8 Gt Creator

le _Edit_\iew G, Analyze Tools Window el

| Projects | Qt5.15.3 in PATH (qt5)

[ I
ABC DEF  GHI File Edit Help
Tutorials | =

| marketpiace | sndard features o
Based on Ot 5.15.3 (GCC 11.2.0. 64 bit)

Copyright 2008-2021 The Gt Company Ltd. All rights
reservad,

About gt Croator - B

Example alendar Widget Example

New to Qt? _ 4

Laam how to develop The program s provided AS IS with NO WARRANTY OF

your own applications and ANY KIND, INCLUDING THE WARRANTY OF DESIGN.

eiplore Ot Creator, MERCHANTABILITY AND FITNESS FOR A PARTICULAR
=

Get Started Now | xgose | Cotla Server name: |TEITE

sample This examples requires that

Launch fle

& Gecon =

Editable Tiee Model Example HTTP Example Local Fortune Client Example

A o Account

M onine Community

N w0 P ——
A\ oo - Fartine Seruen

@ User Guide The server is runnin
Run the Fortune Client exa

c. QT Creator 7£ Debian11 [ BRI i A Fﬁ TN
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(5 Applcations & @t Ereator

Qt 5.15.2 in PATH (qtS)

e Fle Tools 7} Analog Clock W2 =

ABC | DEF | GHI File Edit Help
Tutorials
14 15

a2
Marketplace andard features of| 28 | 29

oo

Based on Qt 5.15.2 (GCC 10.2.1 20210110, 64 bit) == =
Example Calendar Widget E

New to Qt? Copyright 2008-2020 The Gt Company Ltd. All rights.
‘ reserved.

Learn how to develop y
your own applications and ‘The program is provided AS IS with NO WARRANTY OF
ANY KIN

explore Gt Creator KIND, INCLUDING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR

Get Started Now [ xgee | Cod Server name: | IIE
it Ot ode

Sample This examples requires that

Laurch e

& Geror = 5 ‘ ot et ‘
| = L
Editable Tres Model Example HTTP Example J50M Save Game Example Local Fortune Client Example

M onime Community " el 1 o ga: el

& Ot Account

N soos

Hw:i.;m)y:h:ks o take a quick Ul tour? This tour highlights important user interface elements and shaws how they are used. To take the tour later. select | t.c ( our | Do Nt Show Again

d. QT Creator 7E Debian12 [ JERINFR AN T FT 7~ :

(5 Applications - €3 Qt Creator

@ Qt Creatar e
File Edit Wew ©u 0 Debug Analyze Tools Mindow Help

Welcome to Ot Cr

Create Project... I Qt 5.15.8 in PATH (qtS) = Search in Examples
Open Project... I o] A

New to Qt? Based on Ot 6.4.2 (GCC 12.2.0, a6}
Q ' Copyright 2008-2022 The Gt Company Ltd. All rights reserved.

Get Started
The program is provided AS IS with NO WARRANTY OF ANY KIND,
~ INCLUDING THE WARRANTY OF DESIGN, MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE

The Ot logo as well as Qt®, Ot Quick®, Built with OL®, Boot to
QLE, Ot Quick Compiler®, Qt Enterprise®, Ot Mobile® and Ot et

imple

Projects Embedded® are registered trademarks of The Qt Company Ltd.
[(segose |

Tutorials

Marketplace

[ Get gt | Qt Account | Online Community | Blogs ] User Guide |

Would like to take k U1 tour? This tour highlights tant terf: lements and shows how th sed. To take the tour later, select
Houdyou ke 8 quick Ut tour? This tour highiights important user nterface elements and shows how they are used. To take the tour lter, Select | o 1o [ o Mk show Again | X

6) RIEWE T QT.

:j Appl

a. H ¥ I Help->About Plugin

ications Qt Creator

Qt Creator

File Edit Euld Debug Analyze Tools

I Index |

Ql contex Hew 1 Bearch in Examples...

Ul Tour

november 2016
tir. ons. tor.

File Edit Help ; ; 130

(- About Qt Creator... : RN X E ‘ 15
All the standard features of|

Technical Support...

Report Bug...

System Information...

New to Qt? Address Book Example Analog Clock Window Exam.., Application Example Calendar Widget Example
Learn how to develop Tags: addre: ok ios widgets Tags: analog andraid clock gui ios Tags: application widgets Tags: andrald calendar los widget
your own applications and window widogts

b. #RJ5 %4 ClangCodeModel (1) 35N
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Installed Plugins

|Filter | | show all
Name ~ Load Version N
~ |Build Systems (5]
= AutotoolsProjectManager 4.11.0 (4.11.0) ¢
CMakeProjectManager v 4,110 (4.11.0) 1
— CompilationDatabaseProjectManager (experimental) 4.11.0 (4.11.0) 1
~ GenericProjectManager v 4.11.0 (4.11.0) 1
~ QbsProjectManager v 411.0 (4.11.0) 1
QmakeProjectManager v 411.0 (4.11.0) 1
v C++ [ ]
- ifi i 1 4.11.0 (4.11.0) L
ClangCodeModel 4,11.0(4.11.0) 1
= T 4,11.0 (4.11.0) 1
= ClangRefactoring {experimental) 4,11.0 (4.11.0) 1
+ ClassView v 4.11.0 (4.11.0) 1
v CppEditor v 4.11.0 (4.11.0) 1
~ Code Analyzer [ ]
ClangTools v 4.11.0 (4.11.0) 1
= Cppcheck (experimental) 4.11.0 (4.11.0) ¢
Ctf\isualizer v 4,11.0 (4.11.0) &
v < PerfProfiler W 411.0(4.11 n]"l'
Restart required. lose

c. WESEHEERET QT Creator.

d. SRJGH41R QT Creator 1 FH i) GCC % % 2%, W1 HERIA N Clang, i 152N GCC.

Debian12 #HBkT X5 .

(5 Applications = &3 Qt Creator
ae Qt Creator
File Edit View Euild Debug Analyze |jX Window Hel|

P Locate...
| C++

s ]|
Tests

Code Fasting

Ctri+K

l search in Examples..

W) Analog Clock || Lt

—_ Git
Tutorials
Marketplace
Language Client

New to Qt? =
piff ags: analog

Learn how to develop el
your own applications and
explore Qt Creator.

File Edit Help
(R = é\ an T :;
All the standard features off 29

Parse Build Output...
Extemnal

nalog Clock Window Exam... Application Example alendar Widget Example

Get Started Now

A Getot

HTTP

Lk s
Downioad directory: [C:sers\useriag
index. html

efault fle:

] Launch fie

A otAccount

Editable Tree Model Example

M oniine Community

3\ Biogs

HTTP Example

@ UserGuide

=G S M
P ising 1 threadis)
The server is riunnina. Femetsing Ueng d treae

Code
Sample

JSON Save Game Example

Would you I\ke to take a quick UI tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select

Help >
p_-rm to locats 1 Issues 2 Search Results

3 Application Output

4 Compile Output
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QML Debugger Console

Take UI Tour |

8 Test Results

Server name: | [N

This examples requires that

Local Fortune Client Example

Tags: client core fo

o Not Show ;\gain X
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YT AT A R 7 RO AT

Applications 2 @8 Qt Creator

File Edit View il Debug Analyze Tools Window Help

Projects

|Filter

| Kits

Examples

Tutorials
Marketplace

New to Qt?

Learn how to develop
yeur awn applications al
explore Qt Creator.

Get Started Now |

N Getor

Name
Aut
~ M

() Environment
letected

Text Editor
Fakewim
Help

CHt

Qt Quick
Build & Run
Qbs

Device type:

Debugger -
Device:

& otAccount Resiner Build device:

Python

Analyzer

Sysroot:
M oriine Community

2\ sloas compiler:
R\ Version Control

@ user Guiae

Would you like to take a quic
Help > Ul Tou

7) ARJE AT AT — ol as .

(S Applications = @ main.cpp - Qt Creator

Desktop (default]

File system name:

Options — Qt Creator

= ! Qt versions | Compilers | Debuggers | CMake

Add
Clone

Remove

| settings Filter...

|Default Settings Filter...

|Desktop

|

| Desktop

| Local PC (default for Desktop)

| Local PC (default for Desktop)

~ || Manage..

| || Browse.. |

C: | GCC (C, arm 64bit at fusr/bin/aarch64-lir ~ |
Manage.
C++: | GCC (C++, arm 64bit at jusr/bin/aarché: ~ |

november 2016

examples requires that

rtune Client Example

t core fortune local

| omy || @cancel [ Pox |

in.cpp - Qt Creator

Edit View Build Debug Analyze Tools Window Help

Qt 5.15.2 in PATH (qt5)

‘ Search in Examples

File Tools
ABC = DEF
Name -
Qt User
Peter Rabbit

Address Book Example

GHI | JK

Tutorials
Marketplace

New to Qt?

Learn how to develop
your own applications and

The Keys, §

Projects

[2]

Tags: address android book fos

1 Anslog clock L2 B3

£ 2 File Edit Help
B2l e

All the standard features of

november 2016
tir. ons. tor.
1 2 3
8 9 10
16

nalog Clock Wi§dow Exam... Application Example

e T Tags: application widgets

window

\

explore Qt Creator.
Get Started Now

A Getor

Help

AL ot Account

Code
Sample

Qt

efault fle:

] Launch file

Editable Tree Model Example
M oniine Community

androld editable los model tree
widge

3\ Blogs

ured

HTTP Example

JSON Save Game Example

Tags: core game san save

@ User Guide

Would you like ta take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select

Help > Ul Tour.

arch Results 3

Application Output

4 Compile Output

Take Ul Tour

alendar Widget Example

alendar ios widget widgets

Server name:

This examples requires that

Local Fortune Client Example

Tags

tinhasina | | ooencL |

Do Not Show Again |

8 Test Results ¢

8) s i BIACRS 5 = H BNIT T LB SRS, R BT A0 T A i 48 A 1
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5 rovicsoons NIRRT & 1o - araios ciock Wi [=] 160, 1800 2] i orangeps

File Edit_yiew Bulid

Manage Kits

Active Project
analogclock -

Import Existing Buld...

Build & Run
°
Projact Settings

Editor
Coda style
Dependencies
Environment
Clang Tooks
Testing

[wou
el

analyze _Jools yindow _belp

m Configure Project

cpp - Ot Creator

The following kits can be used for project
Tock

‘Solact al kits

¥ @ Desktap etalls =

Impart Build From... Detalls -

9) #X)5 mdi T Configure Project.

.‘j Applications - 68 main.cpp - Qt Creator

main.cpp - Qt Creator

Da Not Show Again

X

Analog Clock Window Example

Q1515 Qi GUI»  Analog Clock Window Example

The Analog Clock Window example shows how to draw the
contents of a custom window.

Do QLT [

Clock Window example

‘This example demonstrates how the transtormation and scaling features of QPainier can be used

10 make drawing easier.
AnalogClockwindow Class Definition

The analogc:

and reimplement ihe rernda: function 1o draw the clock face

windew class provides a clock wih hour and minute hands that s aomatically
updated every few seconds. We make Use of the Rasterwindow fom the Rast

Q1 5.15.2 Relevence Documentation

ClockWindow Class
jon

+ AnalogClack Class
Implemeniation

7 Window Example.

File Edit yiew Build Debug Anal Jools Window Hel

Manage Kit:

Active Project
analogelock

Import Existing Build..

Configure Project
The Inﬂﬂwmg kits can be used for project
analogelock:

Select all kits

v @ Desktop

Build & Run Import Build From...

(-]
Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Tasting

Would you like to take a quick Ul tour? This tour highlights important user interface elements and shows how they are used. To take the tour later, select
Help > Ul Tour.

Take Ul Tour Do Not Show Again |

10) PRJa Ml e N skt = M4 s AT oA .
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(5 Applications : &8 main.cpp - Qt Creator

n.cpp - Qt Creator

s main.cpp
~ [@ analogclock PO 7 2 |
& analogclock.pro s0

#include <QtGui>
#include "rasterwindow.h"

/11 8]
class AnalogClockWindow : public RasterWindow
i
publics:
AnalogClockhindow();

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

private:
int m_timerId;

AnalogClockwindow: :AnalogClockiindow ()

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

m_timerId = startTimer(1660);
+
/1 (6]

"y m
= void AnalogClockWindow:: timerEvent (QTimerEvent sevent)
{
f (event->timerId() == m_timerId)
renderlater ()

Would you like to take a quick Ul taur? This tour highlights important user interface elements and shows how they are used. To take the tour later, select | 10 | uur
Help > Ul Tour. |

Do Not Show Again

ation Output 4 Compile Output

1) f5— B, s TEPos A, il QT fE1LH 4ikiair.

(j Applications = [7] Analog Clock €8 main.cpp - Qt Creator

View Build Debug Analyze Tools Windew Help

B maincpp X - y 4 Unix (LF)
= [i@ analogclock PO L T E )
& analagclock.pro -
b [ rasterwindow 51 winclude <QtGuis
- [ sources.
B main.cpp 5 #include "rasterwindow.h"

11 151

class AnalogClockWindow : public RasterWindow
{

public

AnalogClockiindow() ;

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

private:
nt m_timerid;

¥
11151

18]
AnalogClockwindow: : AnalegClockuindow ()
i

1 iments
setTitle("analog Clock");
fmain. 3 ’ resize(200, 200);

m_timerId = startTimer(1000);

+
1/t 18]

Hrm

* void AnalogClockWindow: : timerEvent (QTimerEv

FF (event->timerId() == n_timerId)

Wolu\d you like to take a quick Ul tour? This tour highlights important user interface elements and'shows how they are used. To take the tour later, select | o\ oy
Help > Ul Tour.

arch Results 3 Application Qutput 4 Comy Co + Test Results

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

https://download.qt.io/archive/qt
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https://wiki.qt.io/Install_Qt_5_on_Ubuntu
https://download.qt.io/archive/qtcreator
https://download.qt.io/archive/qt

>
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3.30. ROS ZEHE

3.30. 1. Ubuntu20.04 %3 ROS 1 Noetic H 5 1E
1) ROS 1 HHTERIICA W T s, HEFFA N Noetic Ninjemys .

Active ROS 1 distributions

Recommended

Distro Release date Poster Tuturtle, turtle in tutorial EOL date

http://docs.ros.org

https://wiki.ros.org/Distributions

2) ROS 1 Noetic Ninjemys T 77 %235 U 8E R 00T Fiow:

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

3) ROS Noetic Ninjemys 7 /7 %%& SCR% 1 Ubuntu 75 ] Ubuntu20.04, it LI
TRIF RARAE I B R S8~ Ubuntu20.04 SEHE AR S

http://wiki.ros.org/noetic/Installation
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range Pi H 7 F/iit PRI e A R 2 = BT B

Select Your Platform

Supported:

-
@ Ubuntu amd64 armhf
&

@ Debian Buster amd64 arm64

Source installation

4) SRJE ] i A EIA 223 ros

orangepi@orangepicm5-tablet:~$ install_ros.sh ros1

5) i ROS LHAT, 1567 ZHIIAML T rosdep, SRJ5 2 RIS AL N A A DRI ) 22 2
— L RGAOBUR — L8 ROS H L O AL

ER, BT THK WS RERRITRRGEIEE T github, H<ET ML H
RRTIHREE -

install_ros.sh A2 & M /etc/hosts F: B BN121T T H K4 . EHEXFHE
ToEE IR E B8 IE 5 15 [ github, 1 install ros.sh 23528 rosl JSHRR T H
4R, FH OB EEMELTFERK linux RZEEEERE VN github, REHEFS
BT FHEK&4

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

The read operation timed out

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

Recommended: please run

rosdep update
orangepi@orangepi:~$ rosdep update

reading in sources list data from /etc/ros/rosdep/sources.list.d

Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/osx-homebrew.yaml
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/base.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/python.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/rosdep/ruby.yaml
Hit https://raw.githubusercontent.com/ros/rosdistro/master/releases/fuerte.yaml
Query rosdistro index
https://raw.githubusercontent.com/ros/rosdistro/master/index-v4.yaml

Skip end-of-life distro "ardent"

Skip end-of-life distro "bouncy"

Skip end-of-life distro "crystal"

Skip end-of-life distro "dashing"

Skip end-of-life distro "eloquent"

Add distro "foxy"

Add distro "galactic"

Skip end-of-life distro "groovy"

Add distro "humble"

Skip end-of-life distro "hydro"

Skip end-of-life distro "indigo"

Skip end-of-life distro "jade"

Skip end-of-life distro "kinetic"

Skip end-of-life distro "lunar"

Add distro "melodic"

Add distro "noetic"

Add distro "rolling"

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

6) SRJETERE T H — My AT X T 1, F33H test_ros.sh A ] LU B — A~/
I FE SRR T ROS A& 75 g 15 Ad .

orangepi@orangepi:~$ test_ros.sh

7) 184758 test_ros.sh A5, 25 H T BB R K —AS/ N
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range Pi H 7 F/iit PRI e A R 2 = BT B

j Applications - ™ TurtleSim [ roscore http://orangepis...

8) RJE 1 DRAFNIA 4T I 2 i 1 £ B o 1f

("5 Applications = ™ Turtlesim B roscore http:/forangepis...

AR, TR, ASERRE LSRR
SR T

9) BRI % T AL BT s n] AR N R AR T .
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™5 Applications - [ Turtlesim B roscore http:jjorangepis...

3.30. 2. Ubuntu20.04 Z23E ROS 2 Galactic )5 ¥E

1) ROS 2 YHIIHEKIRA W TR, #EFERAN Galactic Geochelone .
Active ROS 2 distributions

Recommended Development
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0 range Pi B AT VRYITIT RS TR A A R

Distro Release date Logo EOL date

Humble Hawksbill May 23rd, 2022 May 2027

http://docs.ros.org

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

2) ROS 2 Galactic Geochelone ‘E /7 % %5 SCRYEERE U1 R FT R -

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

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

3) ROS 2 Galactic Geochelone F 77 % %% 3 #4 " Ubuntu Linux £/ H Ubuntu20.04,
FIT DA B A5 FF o A4 1R 22 45 9 Ubuntu20.04 ST 2 45 . 22355 ROS 2 5 J LR 51,
7S N iEE Debian packages 1175 UK % 2% ROS 2 Galactic Geochelone .

4) 1§ ] install_ros.sh A T] DL 2235 ros2.

orangepi@orangepi:~$ install_ros.sh ros2

5) install_ros.sh A 223552 ros2 JG & Haig&47 T ros2 -h a7 4, WIREEE 2 NI
ITER, Ui ros2 224% 58 i

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

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

optional arguments:

-h, --help show this help message and exit
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range Pi H /" Fiit GRINTT R AT A PR =) U A

Commands:
action Various action related sub-commands
bag Various rosbag related sub-commands

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

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

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

security ~ Various security related sub-commands

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

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

6) SRJG AT LIHH test ros.sh FIAIIA T ROS 2 &z 3w t), W REEF 2 Nm
FTER, i8] ROS 2 fEIEH 81T -

orangepi@orangepicm5-tablet:~$ test_ros.sh

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

[
[
[
[
[
[INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

7) 384T a2 Al AT rviz2.

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

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

(D Time.
ROS Time:

ROS Elapsed: | 76.07

8) ROS WM J5i%iEZ 7 K ROS 2 [ 3CHS.
http://docs.ros.org/en/galactic/Tutorials.html

3. 30. 3. Ubuntu22.04 %3 ROS 2 Humble B 51

1) 18 7 install_ros.sh A1) DL 223 ros2.
orangepi@orangepi:~$ install_ros.sh ros2

2) install_ros.sh {1 4235 52 ros2 54> H#hia4T | ros2 -h #r 4, I HAEH ) K
FTEN, 0 ros2 %234 58 e

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

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

optional arguments:

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

action Various action related sub-commands

bag Various rosbag related sub-commands

component Various component related sub-commands
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

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

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

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

security ~ Various security related sub-commands

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

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

3) SRIG AT L test_ros.sh AR T ROS 2 /&5 238 2, WHRGEE 2T K
ITED, UM ROS 2 AEIEHIZAT.

orangepi@orangepicm5-tablet:~$ test_ros.sh

[INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'

[INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]

[INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'

[INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]

[ [

[ [

INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'
INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

4) 3247 N HEF a4 A LT IF rviz2.

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

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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range Pi H 7 F/iit PRI e A R 2 = BT B

Reset LaR-Click: Aotate, Middla-Click: Move X/ Right-Click/Mouse Whael: Zoom. Shift: More options. —— 3ofps

5) %Y.

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

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

3.31. BRIEWZLTHERITIE

1) OPi &AM Linux BZERN H w17 WAZ L SO deb B, 77U AL B Nlopt/ .

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

opt/linux-headers-legacy-rockchip-rk3588 x.x.x armo64.deb

2) A F R T i ) PLE e A S SR deb £

AL deb B A FREBBALHHAF, BAERD.

orangepi@orangepi:~$ sudo dpkg -i /opt/linux-headers-legacy-rockchip-rk3588 1.x.x_armé64.deb

3) #H5eJa e usrisre N ELREE B ALK U RTEE K SCAF K

orangepi@orangepi:~$ Is /usr/src
linux-headers-5.10.160-rockchip-rk3588

4) RJE AT AR E —> hello WAZAERINGA A% S ST
a. BG4S hello ARZARBLIIACES, WK .
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

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

#include <linux/module.h>

static int hello_init(void)

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

}

static void hello_exit(void)

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

}

module_init(hello_init);

module exit(hello_exit);

MODULE LICENSE("GPL");

b MRJE %S 9 P hello WAZIRER ] Makefile SCF, W1 FBis:
orangepi@orangepi:~$ vim Makefile
ifneq (S(KERNELRELEASE),)

obj-m:=hello.o

else
KDIR :=/lib/modules/$(shell uname -r)/build
PWD  :=$(shell pwd)
all:
make -C $(KDIR) M=$(PWD) modules
clean:
rm -f * ko *.0 *.mod.o *.mod *.symvers *.cmd *.mod.c *.order
endif
c. SRJE1HH make iy 4 gm i hello WAZARER, 4 BRI A2 0% H 40 R BTz

R B BB AT BR R EE A, WY TAT FREDBAE L |
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range Pi H 7 F/iit PRI e A R 2 = BT B
FFF RARH Linux &G H 1.

hello FREAEERREFIM akefile

orangepi@orangepi:~$ make
make -C /lib/modules/5.10.160-rockchip-rk3588/build M=/home/orangepi modules
make[ 1]: Entering directory '/ust/src/linux-headers-5.10.160-rockchip-rk3588'
CC [M] /home/orangepi/hello.o
MODPOST /home/orangepi/Module.symvers
CC [M] /home/orangepi/hello.mod.o
LD [M] /home/orangepi/hello.ko
make[1]: Leaving directory '/ust/src/linux-headers-5.10.160-rockchip-rk3588'

d. JRiE5eE <4 hello.ko NAZARE SR

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

e. fHH insmod 752 1] LUK hello.ko WNAZFHAE N A H .

orangepi@orangepi:~$ sudo insmod hello.ko

f. RG] demsg @74 AT LA A T hello.ko PAZAEER G5, WIREERFIT
T (%80 HH 35 B hello.ko P R B8 N4 1 7
orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init
g. [ rmmod 1y 4 1] LAEIEL hello.ko P RZAE B
orangepi@orangepi:~$ sudo rmmod hello

orangepi@orangepi:~$ dmesg | grep ""Hello"
[ 2871.893988] Hello Orange Pi -- init
[ 3173.800892] Hello Orange Pi -- exit

3.32. 10.1 ~} MIPI LCD RBH 8 A

3.32.1. 10.1~] MIPI RRERIHEEHFE

1) B HERSTEREAE.
a.  10.1 ~} MIPI LCD &7 R+l #i7 .
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0 range PI AT VRYIN TSR A R 26 R AT

b.  BEAFANR+31pin ¥ 26pin HELk .

N

c. 30pin MIPI HEZk.,

i \

d. 12pin fibdRBEHEZE
_

CI S SS LS LS IMET T S S S TL L LIS
=4 73‘. _‘ \ W | ='..if' =y

SABAA OO

2) H2HE T 12pin SBEFTHELL . 31pin § 26pin HEZL. 30pin MIPT HE2k 25| 4
AR L, VRS (L AT T, SRR T L, mE
H 2 P R A R0

3) %N B E R HELR AR5 EAR B T MIPL LCD B¢ _E1f, it 31pin # 26pin
Hk4ki%E 4z MIPL LCD Bt 534
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0 range Pi AT FEYIT R R IR T

4) SRJEIERL 12pin fil i i AP LCE AR B 5 5B, TE R LG 1A

it

|

3.32.2. ITFF 10.1 ~F MIPI LCD RFHHEL B K -

1) linux B4 BRI\ A FTH mipi led FEHRIBCE R, W18 75 Z4E H mipi led 5%,
W EFEIT A 1T,

2) JFRAR L mipi led Jf 5 1082 2 ROAZ B 41 T B s -
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range Pi /7 Fiit YN BRA = AT A

3) T mipi led BC B P20 TR W R BTs:

a. HJGIZ{T | orangepi-config, iEF /7 1c 45N sudo AR .

orangepi@orangepi:~$ sudo orangepi-config

b. SRJFiLEFE System.
o config
Configure Ubuntu jammy based CrangePi for the Orange Pi
50C runs between 402 and 2400 MHz using ondemand governor.
Suppert: http://ww , orangepi,org
System and security
wired—wiretess;Btuetooth;—access point
Timezone, language, hostname
System and 3rd party software install
Documentation, suppert, sources
< Bk < Exit >
y v
c. SRJ51%EF Hardware.

System settings

Firmware
ZSH
Desktop

Install  Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

Run apt update & apt upgrade
Install ZSH with plugins and tmux
Disable desktop or change login type

< Back >

<LK

d. SRJ5 8 PR AL 10 7 1) B2t 52 132 1) opiem5-tablet-led, -3 FH &A%k .
| | opicm5-tablet-lcd
e. AJGikFE<Save>{R{T,
< Bave < Back = |
f. SR kEFE<Back>.
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range Pi H 7 F/iit PRI e A R 2 = BT B

g RJFiEFE<Reboot> j5 R G H L & AE XK.

Reboot to enable new features?

<toboot <=Cancel>

FTEHI R B B & 2 7E boot/orangepiEnv.txt A overlays=opicm5-tablet-led.
BETREIUERET. MREAFEXTRE, B RERLHHE.

a0 3R % /8 A orangepi-config LB MR, A DA vim 4 8 24T I
/boot/orangepiEnv.txt, SR/ overlays=opicm5-tablet-led IXATHC B R DL,

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep "lcd"
overlays=opicm5-tablet-led #nBEC B

4) RBETAES] led FEH Boitn RS BRI -
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£ range Pi Fil /1 VRN TT IR A PR A 7 BRI A

3.32.3. MREFBRBEBIEE BT R AE

1) fE/boot/orangepiEnv.txt # I \ extraargs=fbcon=rotate: B Jig#% 1] 75 [ 17 ic &
HUAT LI B R S5 25 A 1 linux R EE R 7517, b fbeon=rotate: )5 [ 47 7
LA EN:

a. 0: 1IEHbE (BRIANRESE)

b. 1 AR BhEz 90

c. 2: #ii¥ 180 )%

d. 3 MU Bl 270 B

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

overlays=opicmS5-tablet-lcd

extraargs=cma=128M fbcon=rotate:3

&, /boot/orangepiEnv.txt FUIRERINA extraargs=ema=128M XITECE,
fbcon=rotate:3 X/ AL B INF] extraargs=cma=128M K5 HEI ] (FEHTHKRE
7 .

2) RIEESE linux RGUASTE 5 led FR3E SoRI0TT A A T .
3.32. 4. REMEREBRIEE B ME 7 A E

1) BE5AE linux &SiH4T7T Display K& .
e

Fri 23 Dec. 16:22 &) fiy ¢} orangepi

Intemet

» | © Blustooth Manager
b | & color Profiles

nnnnnn

2) SRJE1E Rotation ik AL B R4 11 7 ) .
a. None: NNhe#%
b. Left: [r] /5 gt 90
c. Inverted: b F#i:, AHY4Thei 180 &
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0 range Pi B AT VRYITIT RS TR A A R
d. Right: [a)4 ek 90 &

(5 Applications - I8l Display iFn 23 Dec. 16:23 5] iy gff)orangepi
= Display - &%

General  Advanced

Dsk1 -
Resolution: 800x1280* i
Scale:

Refresh rate:

1x -
54.1 Hz -
retector: |
Inverted
Right
X Close

elp
3) #RJ5 st Apply.
{5 Applications - W8l Display E.Fri 23 Dec, 16:24 [£] £y i} orangepi
g - Display - o x .
General Advanced

DSI-1 -
Resolution: 800x1280% 5B w
Scale: 1x -
Refresh rate: | 54.1 Hz -
Rotation: Left -
Reflection: None -
EHelp % Close

4) $RJ51%F Keep this configuration .

(5 Applications = P8l Display @ Confirmation

= Display e

General

DSI-1 -

Resolution: 800x1280*

scale: 1x

Refresh rate: | 54.1Hz

Left

Rotation:

.
Confirmation PO

® Would you like to keep this configuration?
The previous configuration will be restored i 2conds if you do not reply te this question.

Keep this configuration Restore the previous configuration

5) BEI B s IR ek, SRR S A3 Display £ 7 RIH]

6) LD RN kBT, AR T, i H] set_led_rotate.sh
RRIAS T LU N RS0 TT 1R, SR R E S e~ B E R, R Al DR A2
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BOARIEFEMEH T .

a. None: ks
orangepi@orangepi:~$ set_lcd_rotate.sh none

b. Left: [F]/5 ek 90 Ji&
orangepi@orangepi:~$ set_led_rotate.sh left

c. Inverted: b NEIR:, HHET ks 180
orangepi@orangepi:~$ set_led_rotate.sh inverted

d. Right: 47 liE%% 90 f%
orangepi@orangepi:~$ set_lcd_rotate.sh right

set_led_rotate.sh fil4< 3= B D045

1. g% framebuffer &= KI 75 A
2. R TT

3. RHFFHL logo

4. ER RS

e %% fh 35 1) 75 1) & 38 32 7 /usr/share/X11/xorg.conf.d/40-libinput.conf & i A
Option "TransformationMatrix" "x x X X x x X X x"X{FEC BRI . HF"x xx x
X X x X x"NFE K77 B ERF .

7) fib IR e 2 R

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

3.33. FFXHL logo 1 FH i A
1) FFHHL logo BRIN R 7E 5L R I R Gi P A4 4 k.

2) {E/boot/orangepiEnv.txt 15 & bootlogo 2% & /4y false 7] LA AT ML logo.
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

verbosity=1

bootlogo=false

3) ft/boot/orangepiEnv.txt % & bootlogo A% &~ true 7 LAJTFJ5 FF KA logo.
‘orangepi@orangepiwﬂi sudo vim /boot/orangepiEnv.txt
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range Pi H 7 F/iit PRI e A R 2 = BT B

verbosity=1

bootlogo=true

4) JFHL logo I F 7E linux RS IALE A .

usr/share/plymouth/themes/orangepi/watermark.png

5) B #HITHL logo By J il BHsAT M A& A AL

orangepi@orangepi:~$ sudo update-initramfs -u

3.34. 0V13850 F1 0V13855 MIPI 4% 3L PR F5 v

H B & AR S MIPTHS % Sk, OV13850 FIOV 13855, ELAAMIE At R Fis:
a. 1300 JIMIPI#E IOV 13850 1514 3%,

b.

OV 13850 F1OV 13855 TEAF kAT H L FAR AFPCHEZR 2 — £, R 2 Piaksg
SRR R E AL EA—E . FPCHEZR W T BIFR, WERFPCHEZZ A 7 M,
FRIETO MBI i 75 B4 2 KR 3545 k82 T, F77ETO CAMERA TS b 75 22485 2]
PGSR b

FARSRARIR BB 3 MRS iR D, [ Tal A ggd—AME M, K
s, Horp:
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range Pi H 7 F/iit PRI e A R 2 = BT B

a. 15808 0V13850 5L
b. 2 S8 O08 OV13855 BigL
c. 3 5HORMA, ZBKEIHT

Orange Pi CM5 Base Tablet JF &t F & dtF 3 M EFLE M, 1H CAM1 ATLLH
KHz OV13850 1 OV13855 #f% k. FATxE X Caml. Cam2 Al Cam3 A7 B U1 T K
BN

=
-

BRI BAG R BT R B JE . FRATTAT DASE T 1 i 7 V2Rl T 3348k
a. HJGIZ{T | orangepi-config, iE /7 1c45 N sudo AR .
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orangepi@orangepi:~$ sudo orangepi-config

b. #AJ5i%FE System.
arangepi-contig
Configure Ubuntu jammy based OrangePi for the Orange Pi
SoC runs between 408 and 2400 MHz using ondemand gowvernor.
Support: http://www  crangepi,org
I System and security settin !
'_ HLlcd, NLIUlﬂSb, Btuet F CCess point

Timezone, language, hostname
System and 3rd party software install
Documentation, support, sources

< Exit =

SO

c. SRJEi%E+E Hardware.

System settings

Bootenv
CPU

Hardware

Firmware

Run apt update & apt upgrade
ZSH Install ZSH with plugins and tmux
Desktop  Disable desktop or change login type

Edit boot environment
Set CPU speed and governor
Armaiime~as e d e by s el

Toggle hardware configuration: UART, I2C, etc.

ReconTigure daemon

<LK >

< Back >

d. SR 5 A A P BRI 7 e o 3 R B B AL B, TG P 28 aok P AR AT
TFEI484% 3k, b opicm5-tablet-cam1 7 7£ T & AR 1) Cam1 43 11 F 45
ov13850 B ov13855 15k,

IR+ 1 picns-tablet-cani [ |

e. NGk FE<Save>Tr{T .

[ 1 pwml-ml
[ 1 pwml-m2
[ 1 pwm3-m@

L+ 73%

< Back =

< Eave >

f. SRRk <Back>.
[ [ 1 pwm3-mO

< Save =
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range Pi H 7 F/iit GRINTT R AT A PR =) U A
g. ARG FE<Reboot>HE 5 RSl B AR

Reboot to enable new features?

<ieboot>

h,  SRJEAESI RS PITT—0m, HIs T THFEA.
orangepi@orangepi:~$ test_camera.sh

i REEREE BIBE L U E i T

palications - ™ gatlaunch-1. @ orengep

nnnnnnnnnnnn

3.35. ZFS X RGHERFE

3.35.1. %% zFs Kk

BAe 2fs B, WERMREHE linux FEANRFRAE. A% WRAZFTFEER
B oofs, MEFEREZRT .

LA 76 BB e TR B WAL S S, 3 WAL U IR T i S8 23 Wik
SRR N T UL
7F Ubuntu20.04. Ubuntu22.04 Fl Debianll R4GiH, zfs & Joikidid apt H 23

218




range Pi JH /" T} YT AT A R 7 RO AT

1, XFEECAERIANRT apt YEH zfs AT 2.1.6, FFER 1k linux5.10 PIAZ AR K]
], XN AR zfs (1) 2.1.6 M AR IR R A3 TIBE .

N T FEPIRAS ), FRATERAL 1 BB IR 2 HE ) zfs 1) deb AL, A AT KR E
FLEFTFHS. fTHEHFLE, RJ57# N Ubuntu F1 Debian R4 ) zfs A<
) deb A% )5, A LAF ] Ubuntu20.04. Ubuntu22.04 1 Debianl1 = Ff2 74 1]
deb £, 15 T ZHMA,

EElL— 233#%  EAIER - UbuntuflDebianFit..

ubuntu22.04_zfs 2.1.6

ubuntu20.04_zfs 2.1.6

debianil_zfs 2.1.11

TR EXT MR ) zfs deb )5, iEKEA EAERIIF KR Linux &4 . Bk
FiEES % PRSI R IR Linux REH 78N I3
ARG, FBEF R linux RGN a24T R ed iy &3E deb L1 H 3%,

SR AT T ) el ) DL 22 2As 1) deb £
orangepi@orangepi:~$ sudo apt install ./*.deb

ZAESE A, T R A ] U B 2fs A O Y AZ AR R .
orangepi@orangepi:~$ Is /lib/modules/5.10.160-rockchip-rk3588/updates/dkms/
icp.ko spl.ko zavl.ko zcommon.ko zfs.ko zlua.ko znvpairko zunicode.ko

zzstd.ko

SRJEEA T linux RGUMAEE B 2fs WIRZBEL 2 BB 1 -
orangepi@orangepi:~$ Ismod | grep "zfs"

zfs 2801664 0

zunicode 327680 1 zfs

zzstd 471040 1 zfs

zlua 139264 1 zfs

zcommon 69632 1 zfs

znvpair 61440 2 zfs,zcommon

zavl 16384 1 zfs

icp 221184 1 zfs

spl 77824 6 zfs,icp,zzstd,znvpair,zcommon,zavl
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range Pi H 7 F/iit PRI e A R 2 = BT B

£ Debianl12 1, zfs BIBRINIRATY 2.1.11, B LAFRATT AT DLE R T 1 ) i & L% %
e zfs, FRRIEER T, BT EMR RS O 2 WK SCIF deb

orangepi@orangepi:~$ sudo apt install -y zfsutils-linux zfs-dkms

3.35.2. BE zFs MK E

ZFS RETIERLET, AT O SANWEAA R AR MER T, RENXA
b A 0 BO A 22 T
THRAERZTITREET —A NVMe SSD F—A U BRE R

1) HEATTLLEL Isblk i 2 BF N H KIRTE R, MarH ki 17—
A~ NVMe SSD PA K —A~ U £, #HiHan T~ Fis:

orangepi@orangepi:~$
NAME MAJ:MIN RM
sda 8:
tsdal 8:

sda9 8:
mtdblock® 31

mmcb 1k 179:
':mmcb'l.kepl 179:

TYPE MOUNTPOINTS

disk

part

part

disk

disk

part /boot

part /var/log.hdd
/

disk [SWAP]

disk /var/log

disk

part

part

oo oNolloNoNo e

mmchlkop2 179:

zramo 254:0
zraml 254:1
nvme®nl 259:0
3
4
T

ooNoloNo]

':n vmednip1l 259:
nvme@nip9 259:
orangepil@orangepil:~

2) SRIGHN T A2 AT LA —AN ZFS i, 68 NVMe SSD M1 U % PN EAis 1%
%o

orangepi@orangepi:~$ sudo zpool create -f pooll /dev/nvmeOn1 /dev/sda

3) SRJE 1% H zpool list 74 1T LR R RGO A0IE T — 44N pooll 1] ZFS i, Jf
H. ZFS it pooll 1 K/INE NVME SSD [ k/MinE U #1Kk/.

orangepi@orangepi:~$ zpool list
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ  FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 114K 504G : = 0% 0% 1.00x ONLINE

4) SRJEHAT df -h 7T LUE E| pooll #4E:2E] 1 /pooll H 3%,
orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

tmpfs 1.6G 18M 1.6G 2% /run
/dev/mmcblkOp2  29G 6.0G  22G 22%/

tmpfs 7.7G 46M 7.7G 1% /dev/shm
tmpfs 50M 40K 50M 1% /run/lock
tmpfs 7.7G 944K 7.7G 1% /tmp
/dev/mmcblkOpl 1022M  115M  908M  12% /boot
/dev/zram1 188M 4.5M 169M 3% /var/log
tmpfs 1.6G 80K 1.6G 1% /run/user/1000
pooll 489G 9.3M 489G 1% /pooll

5) AN B 2 ] LUE B pooll HSCIE R GERALN 2fs.

orangepi@orangepi:~$ mount | grep pooll

pooll on /pooll type zfs (rw,xattr,noacl)

6) SRJa FA TR LU R 7% D — NS F 31 ZFS b
orangepi@orangepi:~$ sudo cp -v /usr/local/test.mp4 /pooll/

'/ust/local/test.mp4' -> '/pool1/test. mp4'

3.35.3. YR zFs WEIE L EINRE

1) ZFS K)8E L ED)RE BRI R AT, JATH EPAT N i B oy 4T T
orangepi@orangepi:~$ sudo zfs set dedup=on pooll

2) SRJE AR, B SEHEN pooll WY, FRHUAT FTHIMIA A 1 4~ 1G K
NEIRERL ST AT 6

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pool1$ sudo dd if=/dev/urandom of=test.1g bs=1M count=1024
1024+0 records in

1024+0 records out

1073741824 bytes (1.1 GB, 1.0 GiB) copied, 5.04367 s, 213 MB/s

3) RJEAEH T B AR 1G RN BENL ST U1 1000 43 -
root@orangepi:/pool1$ for ((i=0; i<1000; i++)); do sudo cp test.1g Si.test.1g; done

4) SR )5 H du-lh 7] DB B H gyt 23 E 1002G F9E, (H52PR_E ZFS iR/
WA 504GB (SSD+U # M F®E) , &EATIAKRPIEIER
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range Pi H 7 F/iit PRI e A R 2 = BT B

root@orangepi:/pool1$ du -lh
1002G

5) ShJa H zpool list 75 27T LAE RSLPR R T 1.01G, BRNIX 1001 A SCAF#f 2 =
S, Ul B L E DR AL

orangepi@orangepi:/pool1$§
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 1.01G 503G - - 0% 0% 6.00x ONLINE

3.35.4. WA zFs MEIEELE T AR

1) BB ANR, 4858 A S M2 T ASIE], Bt AR T 358 R 4 L
BRI 3OS PEREAT TR, BT T 19y 444 varlog/ R fetel F 34T G tar
B

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pooll$ sudo tar -cf text.tar /var/log/ /etc/

2) SRR 1s -lh iy R PG B8 S0 RN LKA ZFS e b A 22 TB] #5E 27M
orangepi@orangepi:/pooll$ 1s -1lh

total 27M

-rw-r—r— 1 root root|27M /Jun 1 14:46 text.tar

orangepi@orangepti:/pooll$ zpool list

NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT
pooll 504G 26.7M 504G - - 0% 0% 1.00x ONLINE -
orangepi@orangepi:/poolis$ i

3) SRJEFRAIAE ZFS it pooll H1J5 F R4 hRe .

root@orangepi:/pool1$ sudo zfs set compression=1z4 pooll

4) SRJE FIRPAT TR a2 K ivar/log/fll/ete/ H T A tar £,
root@orangepi:/pool1$ sudo tar -cf text.tar /var/log/ /etc/

5) X A] LLF B text.tar ST R/NE S 27M, {HAZLE ZFS it 2 d H 9.47M (1) 75 ],
VLR SRR 48 T

orangepi@rangepi:/pooll$ 1s -1lh

total 9.2M

-rw-r—r— 1 root root 27M Jun 1 14:54 text.ta

orangepi@orangepi:/pooll$ zpool list

NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT]

pooll 504G 9.47M 504G - - 0% 0% 1.00x ONLINE -
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3.36. CasaOS ZIEEFIfEH ik

CasaOS B2— & T Docker EX RGN A B RES RS, B LEEEECK
FEIR BT EMEHNRENMARER, Bl NAS. KEB3Mb. HERSHE%.

3.36.1. CasaOS HJZdEHiE

1) e 2% 4% docker, Orangepi Pi KAT RS H C& % 1 docker, iXP1T LAk
i, Ay U R ) i B 22 Y docker HRRAR .

orangepi@orangepi:~$ docker --version

Docker version 27.1.1, build 6312585 # Ubuntu Jammy 2 45 ¥4

2) SRJRTE linux RGN R fr 43T LTI CasaOS f 52255
orangepi@orangepi:~$ curl -fsSL https://get.casaos.io | sudo bash

3) HF P i N AT ENE B, Ui CasaOS C4& %38 58 il

CasalS v0.4.4.2 is running at:

Open your browser and visit the above address.

Uninstall : casaos-uninstall

3.36.2. CasaOS A A%
1) 23558 CasaOS Ja, 1E W28 i N\ http://FF R TP Huhk it 7] LT H CasaOS.

2) #TJF CasaO Ja< ot F XGRS H, sy “Go” #EANT—H,
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range Pi H 7 F/iit PRI e A R 2 = BT B

& © A Notsecure | 192.168.43.235/n/welcome <% A0&

[ ¢

Casaos

Welcome to Casa0S

Let's create your account

3) HERIRE K CasaOS I, G M2 R ENKSHBN M, sHExn,
R IR S # MR A 7, AREFIKSHENE, & “Create” #EAT—

& © A Notsecure | 192.168.43.235/n/welcome <% A0&

4) FE TIPS EE AT “Accept” HEANT 2,
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range Pi H 7 F/iit PRI e A R 2 = BT B

® casaos x|+

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Show news feed from Casa0S blog

5) AL HBEANF] CasaOS WETH 1, &£ EAE =K, AR IIReE, A
QEVERETMR, AT LA R B AT A DL 278 CPUL RAML A7, MEHPIRESE B,
AEDIRENR, AR NHHERE . N R A SO B AR T RE o

® casaos

& C A Notsecure | 192.168.43.235/%, o < & A D&

Q search

Syne your data Smarten up your home

Widget settings

6) AI LAl 22 B SR — A BRI UK T AT A
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range Pi H 7 F/iit PRI e A R 2 = BT B

® casaos x|+

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Password

® casaos

7) A BLR S AN B AT R A T R i L.

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Q search

Syne your data Smarten up your home

Widget settings

8) o bEAIER = EAR L ZAT PN ThAE, 20l & D) B AT AR ST BN H 3845
B VI A AT R, F AR S Y, X B RIS A R HR T AR
Linux RZEHIIKSFIES, 3n 0 R GBRINILEE 22 5.
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

Casa0S

Terminal

x|+

9) #AJ5 miidr “Connect” , FA LAEE Ny 24T 541 :

& A Not e | 192.168.43.235/, o < & A0 & :

Casa0S

Terminal

10) 7E58 =ABIFR T 7 — N IhRe R T E CasaOS I H R, rith “Logs” HIAJHEN,
G N Fhros -
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range Pi H 7 F/iit PRI e A R 2 = BT B

® casaos x|+

& C A Notsecure | 192.168.43.235/5, o < & A0 & :

Casa0S

11) S AP “Widget settings” , 7] LA B 7E 3 U A& 75 520~ T BE TR 17N
44:0

® casaos x|+
& > C A Notsecure | 192168432355, <% A0O02
P = |

Q search

Syne your data Smarten up your home

Widget settings

12) midr B S 1+ “APP Store” A LAFTIFRZFIRE M, H ATAER I b o236 70+
K APP A] LU
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range Pi H 7 F/iit PRI e A R 2 = BT B

& Casa0S x +
€ 3 C Ana 192.168.43.235, o< ALOR !

A Mt a

10:22 At

Sync your data Smarten up your home

System status s

Network status

Widget settings

13) X H Ll Home Assistant 34T S %, 7 APP Store 14K %] Home Assistant, X
Ja XN “install” o

® Casa0s

L C A Hotsecure | 192.16843235/% o< % A L OR

aa=mD | x

Jellyfin
Puts you incomtrol of yous media

" Al

@ Syncthing

Jellyfin
L Awaken your home Puts you In contol of your meda. i Wetwork-wide Ad Siocking
st Instal naral ata
@ FlleBrowser qBittorrent PhotoPrism
Upload, del wiew, rename, CiD Free BitToment downloader e home for all your A Browsing. organizing & sharing your
edeand st fle Froe RtTooment clmeiond emertzament photo cofiection
nstal nstal nstal

14) F# 55 HostAssitant 2 ILAE 3 T
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range Pi H 7 F/iit PRI e A R 2 = BT B

® casaos x|+

€ > C A hotsecure | 192.168.43.235/1/ <% A 0O & i

P = |

17:43 C=s

Sync your data Smarten up your home
System status
62
Storage

Network status

15) s EFT A “Files” A LAFTH CasaOS HA I SCHE R4, ARGt T B A& IF
TRAFLAF

TR DR A B & AT AR AE [ — R4 A

& Casa0s

€ 3 C A Notsecus | 19216842235/8 «<n A LOa

A M B

10:32 2

Sync your data Smarten up your home

System status >

\z)

Network status

Widget settings
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range Pi H 7 F/iit PRI e A R 2 = BT B

€ 3 C A Notsecure | 19216843235/ o <k ADOS

Location *

o Shared

16) AL SO TR BB H AR ST, R G He A R SO B A 4E s X3, 8-
F it B “Upload or Create” #EH SCAFHT FA%

€ > C A hotsecure | 192.168.43.235/1/ <% A 0O & i

Files Foot - DATA - Meda -~ TV Shows . x
ot Total 0 ftems. g8

B3 Media

Drop your files here to upload
Location *

New file New folder Upload files Upload folder

"

@ Flesorop

o Shared

17) iR A ELEIE, CasaOS, A LUMEH T i) s 4

orangepi@orangepicm5-tablet:~$ casaos-uninstall
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3.37. i NPU 5

3.37.1. HEETE

1) —& A Ubuntu20.04 #:1E 24 1) PC

HRH% RKNN-Toolkit2 f]E 75 3CR%, RKNN-Toolkit2 H BTARA SLHEHI#RIE RS
i
a. Ubuntu18.04 (x64)
b. Ubuntu20.04 (x64)
¢. Ubuntu22.04 (x64)
R FBRATER Ubuntu20.04 (x64)1ERGEHITE R, HAREKBRIER
giiE AT

2) —Hdéf Debian 11 %1 Orange Pi KK

3) —% Type-C % U RJEHELE, HI T adb Thfg

3. 37. 2. 7E Ubuntu PC %FZ3E RKNN-Toolkit2

Toolkit2 & —#7E Ubuntu PC “F& _EfF T K EM B M Z T AR
Python 32 0 0] PAEFEHL SE R BY # 3e . HEEE AR RETRAEZ ThEE

1) £ Ubuntu PC %, 7T HF— 478 H, SR IG5 LL R 645k 2223 python3 1 pip3
test@test:~$ sudo apt-get install python3 python3-dev python3-pip

2) JUMEA BUR e R EF C %A1 python3 (kA
test@test:~$ python3 --version
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

Python 3.8.10

3) ARJEHA LU fir 42K 222 RKNN-Toolkit2 FIHK

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install libxsltl-dev zlib1g-dev libglib2.0 \
libsm6 libgl1-mesa-glx libprotobuf-dev gcc

4) PRI LU 5K T3 1.5.2 A (¥ RKNN-Toolkit2
test@test:~$ git clone https://github.com/airockchip/rknn-toolkit2 -b v1.5.2

5) SRIGHM AL fiv 2 222%% python3 AHRLFRAS HARREL, 3X A i 24458 ] pip3 223
#F requirements_cp38-1.5.2.txt H1 41 HH (AT o SRAR 8 22 e AN 4 BT AN TR 08 %
YR 2 2 BT R

test@test:~$ pip3 install -r rknn-toolkit2/doc/requirements_cp38-1.5.2.txt -i \

https://mirror.baidu.com/pypi/simple

6) HRIEHIAN LA fir & FH pip3 oK 2% RKNN-Toolkit2 #PFEL, %235 56 iUa i v A
f# F RKNN-Toolkit2 |
test@test:~$ pip3 install rknn-toolkit2/packages/rknn_toolkit2-1.5.2+b642f30c-cp38-cp38-linux_x86_64.whl

3.37. 3. {#F RKNN-Toolkit2 #HTEI R 45 FI AL R i

RKNN-Toolkit2 X #¥ Caffe. TensorFlow. TensorFlow Lite. ONNX. Dark
Net. PyTorch RIS RKNN AL, SR J57E Ubuntu PC %@ 47 5 &
BRI NPU 34T RKNN R Sk 1T 3 .

#£ RKNN-Toolkit2 [] example 3L F3RAE T MR HI G, LAH BIA - B iFH
HBI A EEYE, RATCAESE yolovs ThEEHT ONNX AU AHFIHEAT UL .

3.37.3.1. 7F Ubuntu PC i#{FEE{TIER

RKNN-Toolkit2 ¥##, 7 N BB, W LLERA F7E Ubuntu PC SR RLAE
Rockchip NPU L #EFITE.

XA S S I HEE Y TT PAZE Ubuntu PC Y5k, MBI P 52 b ik
FAISEARAT] AT
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

1) B 53] rknn-toolkit2/examples/onnx/yolov5 H %

test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

2) SRIGIBAT test.py JHIAS, 1Z A 1 26K yolovSs relu.onnx #58# 54 4 A m] DUAE AR L 2%
FIEAT I RKNN BLAY, SR 5 45 LA 88 07 H s AT A0 24 1T H 5 T 1 bus.jpg
Jr AT HE

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

3) test.py HIAS SIS AT S5 ReE B0 H 4T EME 2, R W IZAERULE bus.jpg KA REI R
I E 7 VYA NFI— AN AT 2

done

--> Running model

'W inference: The 'data_format' has not been set and defaults is nhwc!

done

class: person, score: 0.884139358997345

box coordinate left,top,right,down: [209.1040009856224, 244.4304337501526, 286.5742521882057,
506.7466902732849]

class: person, score: 0.8676778078079224

box coordinate left,top,right,down: [478.5757632255554, 238.58572268486023, 559.5273861885071,
526.479279756546]

class: person, score: 0.8246847987174988

box coordinate left,top,right,down: [110.57257843017578, 238.58099019527435,
230.54625701904297, 534.0008579492569]

class: person, score: 0.3392542004585266

box coordinate left,top,right,down: [79.96397459506989, 354.9062474966049, 122.13020265102386,
516.2529321908951]

class: bus , score: 0.7012234926223755

box coordinate left,top,right,down: [94.43931484222412, 129.53470361232758, 553.1492471694946,
468.0852304697037]

ID NPUTransfer: Transfer client closed, fd = 3

4) A543 B A ST yolovSs relu.rknn FNHEFE 1) 1] Fr 45 2R result.jpg PrA7 7 241 H
XK

5) result.jpg B F 7~ T 1 H yolov5s relurknn # U 7E bus.jpg B A Ha i 21 i 4044k
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KRB EZ

3.37.3.2. {£ Ubuntu PC iR{ERF LAY NPU Z{THERY

RKNN-Toolkit2 Ny F P $#24t 7@ adb I RIK A NPU #4T7HEEL ) Python
B0, WLAHEA 7 Ubuntu PC %afE T RIR K NPU Riz TR B BT HER

IXF Ubuntu PC 50T DURBERIZEFF RAR ) NPU _EI24T R B S2Br R,
Python RELIINIERE S B, SHEELETIRALFAE.

3.37.3.2. 1. f§fH Type-C BIEL%EHE adb

7£ Ubuntu PC ¥ty ik adb X H K AR SEAT HAE, adb BI1# H 775G WL ADB ) E A
JriE— /N

3.37.3.2.2. BHFHFH KM rknn_server F1 librknnrt.so

librknnrt.so & —/ MR 3G K] runtime 2,
rknn_server 2 —PMBATEF KR LG ERE RS, HTEWK PC&ET USB
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range Pi H 7 F/iit GRINTT R AT A PR =) U A
| RO, ARIBBITANE runtime BESFXIRIGEE L, FFEEIS R4 PC.

1) 57t Ubuntu PC I A LR a4 R %K 1.5.2 A ) RKNPU2
test@test:~$ git clone https://github.com/rockchip-linux/rknpu2 -b v1.5.2

2) #RJ57E Ubuntu PC i A\ LR 2 id adb T H 58 H T A M) rknn_server
test@test:~$ adb push rknpu2/runtime/RK3588/Linux/rknn_server/aarch64/usr/bin/* /usr/bin

3) SRJFAE Ubuntu PC 3l \ LA F i 332 adb T L HHF AR librknnrt.so

test@test:~$ adb push rknpu2/runtime/RK3588/Linux/librknn_api/aarch64/librknnrt.so /usr/lib

4) ML adb T EITIFIF AR AL

test@test:~$ adb shell

5) 4TI K ARUP) rknn_server Ak 55

root@orangepi:/# sudo restart rknn.sh
root(@orangepi:/# start rknn server,version:1.5.2(8babfeabuild@2023-08-25T10:30:31)
I NPUTransfer: Starting NPU TransferServer,Transfer version 2.1.0(b5861e7@2020-

11-23T11:50:51)

6) ATUMER FIIMm AR E T, WRHI rkan server FI3HFE id, ¥ rknn_server
C&ITIF, ZFEF AR s & 1

root(@orangepi:/# pgrep rknn_server

3131

3.37.3.2.3. BEONHIFHISH

1) ££ Ubuntu PC i il "~ 11 1) Ay 4 7] LA 3% 42 2] Ubuntu PC IR AR ) %
ID, XA ID fE Fiis HE

test@test:~$ adb devices
List of devices attached
4191859e5a120324 device

2) V¥ 3| rknn-toolkit2/examples/onnx/yolov5 H 3k
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range Pi H 7 F/iit PRI e A R 2 = BT B

test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

3) A vim gmfE A0 test.py SCAFIFATIE R
test@test:~/rknn-toolkit2/examples/onnx/yolov5$ vim test.py

4) 1F test.py XA, FRATFEREXTPA TN N FHATIB L
a. (ETACERRCE S, ¥ HARFSBH0N k3588, X AERAL B4k 5 15 21 1) & 1
F+ RK3588 Jf & ft) NPU ) RKNN &4

# pre-process config

print('--> Config model')

rknn.config(mean_values=[[0, 0, 0]], std_values=[[255, 255, 255]], target_platform='rk3588
print('done')

b. TEVIIGRAIBITIAEE R, HEInX B e A& ID Ui, B TFE2
k3588, &£ ID EHI T adb 15 21 KR & 1D, BT gt T HE
PR ERAE K 2 7E RK3588 T &Mk ) NPU L i3t4T

# Init runtime environment

print('--> Init runtime environment'

ret = rknn.init_runtime(target='rk ',device 1d='4
if ret 1= 0:

exit(ret)

Pr'i.nt( 'done )

c. fBEtE, RAFIRH

3. 37. 3. 2.4. 7E Ubuntu PC 35iz477~H

1) BIALL T 21817 test.py BIA, Z A E S8 yolovSs relu.onnx #5785 RKNN
B, SRS INEGZAE R BITF R AR NPU XS 47T B & N out.jpg B v AT HERE
test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

2) fEFTEN{E B, F-ATTAT LA F Ubuntu PC @it adb T B A BT & ) NPU iE4T
BT 47 4 2

--> |nit runtime environment

I target set by user is: k3588
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

I Check RK3588 board npu runtime version

I Starting ntp or adb, target is RK3588

I Device [4f9f859¢5a120324] not found in ntb device list.

[ Start adb...

I Connect to Device success!

I NPUTransfer: Starting NPU Transfer Client, Transfer version 2.1.0
(b5861e7@2020-11-23T11:50:36)

3) test.py MIAMIZIT )G, FHAS DN yolovss_relu.rknn FIHHEH & 45
R result.jpg PRAFIEMATH X T

4) BITHIEE RAFE Ubuntu PC Siff iz TR — /N2 —FE R
3.37.4. R c EOZE RKNN BRI B FF KRk _EEAT

RKNPU2 A Rockchip NPU HIit P E#R4E C D, BRBIFEBAP
H#REf Fl RKNN-Toolkit2 S H ) RKNN BE, hniE AT SFH % H .

7E RKNPU2 [] example SCAIRH, 248 TR F DI RER RKNN B EE 27
BB, BATLAEE A yolovs THAEH RKNN £ 2] RK3588 Debian 11
EABEAT U .

3.37.4.1. TEHXZXHREFILR

BT R RGE AT HI /2 Linux 348, BT EAE M gee 28 X kA Kdm ik . A
¥ gce-9.3.0-x86 64 arrch64-linux-gnu IXMRAH] gee

BN LA T 2RI N EOZR AN gee, N2 E]— 144 gee-buildroot-9.3.
0-2020.03-x86 64 aarch64-rockchip-linux-gnu [t 30432
test@test:~$ git clone https://github.com/airockchip/gcc-buildroot-9.3.0-2020.03-x86_64 aarch

64-rockchip-linux-gnu

3.37.4.2. {EXMAPHRFILARE

1) VJ#t3] rknpu2/examples/rknn_yolov5_demo H 3%
test@test:~$ c¢d ~/rknpu2/examples/rknn_yolov5_demo
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

2) A F vim 2w %5 2445 24 build-linux RK3588.sh A4 H ) P 25
test@test:~/rknpu2/examples/rknn_yolov5 demo$ vim build-linux_ RK3588.sh

3) {E build-linux_RK3588.sh 31, RATHERKAE TOOL_CHAIN KMEEECH g
cc-buildroot-9.3.0-2020.03-x86 64 aarch64-rockchip-linux-gnu A S 1E . IXFE,
fEIZAT build-android RK3588.sh A, £{# /] gec-buildroot-9.3.0-2020.03-x86_64
_aarch64-rockchip-linux-gnu SCAF R H 152 X 4 i T2 R BT 9 1%

TARGET_SO0C="
GCC_COMPILER=aarch64-1inux-gnu

export TOOL_CHAIN=~/gcc-buildroot-9.2.0-2020.03-x86_64_aarch64-rockchip-linux-gnu
export LD_LIBRARY_PATH=${TOOL_CHAIN}/1ib64:SLD_LIBRARY_PATH

export CC=${GCC_COMPILER}-gcc

export CXX=${GCC_COMPILER}-g++

4) BsEEE)E, RAFIEH
3.37.4.3. %1% rknn_yolov5_demo

1) 1217 build-linux_RK3588.sh, ZMIAIE LA XA T & H T RK3588 JT & i

FFREBSAEIL I8 1T RKNN AR 347 HE 2 (1 FE 5
test@test:~/rknpu2/examples/rknn_yolov5S demo$ sudo apt install cmake

test@test:~/rknpu2/examples/rknn_yolov5 demo$ sudo apt-get install g++-aarch64-linux-gnu
test@test:~/rknpu2/examples/rknn_yolov5 demo$ ./build-linux RK3588.sh

2) 1247 build-linux_RK3588.sh 5E 5, 7471 Hx T2 H—148 install {3
J&, ZCAFIE T tknn_yoov5 demo Linux U HALE T I8 IS A8 X 9w PR AR AR
Fr UAS S FA S R SO

test@test:~/rknpu2/examples/rknn_yolovS demo$ Is install

rknn_yolov5 demo Linux

3.37.4.4. ¥ rknn_yolov5 demo E|H LR

1E Ubuntu PC ¥, ] DA#EH LT a2 i@l adb T H¥ rknn_yolov5 demo Linux
AR EAR IR AR, AT SEB rknn_yolovS_demo FEIT R 2
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test@test:~/rknpu2/examples/rknn_yolovS demo$ adb push \

install/rknn_yolovS_demo_Linux /data/rknn_yolovS_demo_Linux

3.37.4.5. FEFHEZIREIEIT rknn_yolov5_demo

1) {£ Ubuntu PC ¥l i adb shell 3k N FF & MR S0 R 5¢
test@test:~$ adb shell
root(@orangepi:/#

2) VI3 rknn_yolov5 demo Linux H 3%
root@orangepi:/# cd /data/rknn_yolov5_demo_Linux/

root(@orangepi:/data/rtknn_yolov5 demo Linux# lIs

lib model rknn yolov5 demo rknn yolov5 video demo

=

3) %R )5 1847 rknn_yolov5 demo F£ /7 RS ATHERE, 7E T [ 09 oy & H % AL 7 AL H
yolov5s-640-640.rknn # 8%} bus.jpg B AT HER, AT LRI Kk E5E
J

root@orangepi:/data/rknn_yolov5 demo Linux# ./rknn_yolov5_demo \
./model/RK3588/yolov5s-640-640.rknn ./model/bus.jpg

4) IBATSERG, HEFEMIZE R outjpg B RAFEURTH T
root(@orangepi:/data/rknn_yolov5 demo Linux# lIs

lib model outjpg rknn yolovS demo rknn yolov5 video demo

5) f£ Ubuntu PC ¥, FATAILUMEH LN g4l id adb T H T % out.jpg K )7, )5
G EE ST ER

test@test:~$ adb pull /data/rknn_yolov5 demo_Linux/out.jpg ~/Desktop/
data/rknn_yolov5 demo_ Linux/out.jpg: ...led. 1.9 MB/s (191507 bytes in 0.095s)

6) out.jpg B E7R T 18 ] yolov5s-640-640.rknn B ZE bus.jpg B F HRR I 2 14 44
FHFNE {5 R
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3.38. RK3588 [ EE CEKFE

1E rk3588 FF R R LM E B EK, BB PC MW pdmodel #EELA rknn B
RRFEAR 3 B BE K HRTT K FastDeploy #& LA & rknn A . UTAER
TE PC % &4t A Ubuntu22.04, 1% R4t A Debian 11 f3A3E T SZBLR), HAIFIEE
BATIR .

3.38.1. Ubuntu PC yuEriEit &

£ Ubuntu PC ¥y i 222238 1) T H K& g ik fros

THE4% Fli&

Anaconda3 T8I A% 2 Python M35
Paddle2ONNX FHF#:4 pdmodel %44 ONNX 1% %!
RKNN-Toolkit2 F T4 #: ONNX 154! )y RKNN #5224

3.38.1.1. PC imZ% Anaconda3

1) 7E ubuntu PC ¥i 4T HI Yo 2%, 7EHuhEA= S AT 0 0 W 3k T %k 42 2% Anaconda3 1) il
A, FEFEHJEKEE] Anaconda3-2023.07-1-Linux-x86_64.sh S 1f

https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux-x86_64.sh
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range Pi JH /" T} YT AT A R 7 RO AT

2) SR FF &, 1217 Anaconda3-2023.07-1-Linux-x86 64.sh [ 4<% %% Anaconda3

test@test:~/Downloads$ sh Anaconda3-2023.07-1-Linux-x86_64.sh

e R N RS S, B [l R gk a2

S sh Anaconda3-2023.07-1-Linux-x86_64.sh

Welcome to Anaconda3 2023.07-1

In order to continue the installation process, please review the license
agreement.
Please, press ENTER to continue

>>>

4) fEAFHRIER)E, SHIP Anaconda3 W —EENAERE, —HASH “1 7 #

Copyright 2015-2023, Anaconda, Inc.
ALl rights reserved under the 3-clause BSD License:

This End User License Agreement (the "Agreement") is a legal agreement between y
ou and Anaconda, Inc. ("Anaconda") and governs your use of Anaconda Distribution
(which was formerly known as Anaconda Individual Edition).

Subject to the terms of this Agreement, Anaconda hereby grants you a non-exclusi
ve, non-transferable license to:

* Install and use the Anaconda Distribution (which was formerly known as Anaco
nda Individual Edition),

* Modify and create derivative works of sample source code delivered in Anacon

da Distribution from Anaconda's repository, and;

* Redistribute code files in source (if provided to you by Anaconda as source)
and binary forms, with or without modification subject to the requirements set
forth below, and;

) ARG AR AR AR R e IR VFATIE SRR, BB yes #0428 B 7]
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The following packages listed on https://www.anaconda.com/cryptography are inclu

ded in the repository accessible through Anaconda Distribution that relate to cr
yptography.

Last updated February 25, 2022

Do you accept the license terms? [yes|no]

[no] >>>

6) IRJG LIEHA SRR 2234 Anaconda3 B 5 H 3%, 3% B E 8 A

Anaconda3 will now be installed into this location:
/home/ly/anaconda3

- Press ENTER to confirm the location
- Press CTRL-C to abort the installation
- Or specify a different location below

[/home/ly/anaconda3] >>>

) RIFZEMA TR Z BV Anaconda3 I, HiAN yes, SRJ51%[R 424

installation finished.
Do you wish the installer to initialize Anaconda3
by running conda init? [yes|no]

[no] >>>

8) HFE P Auih I NATENR), Ui 24 %322 %% Anaconda3 T

If you'd prefer that conda's base environment not be activated on startup,
set the auto_activate_base parameter to false:

conda config --set auto_activate_base false

Thank you for installing Anaconda3!

3.38.1.2. PC imZ& % RKNN-Toolkit2

1) 7 ubuntu PC 3] FF %3, 831 Anaconda3 T.H A% python WA N 3.8 KR

(base)test@test:~$ conda create -n fastdeploy python=3.8
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2) BENIA B python3.8 HIFAIE
(base)test@test:~$ conda activate fastdeploy

3) MRJa 23 pip3 JF R TEMAE T A
(fastdeploy)test@test:~$ sudo apt-get install python3-dev python3-pip

4) 45 2% RKNN-Toolkit2 [ 2
(fastdeploy)test@test:~§ sudo apt-get install libxsltl-dev zliblg-dev libglib2.0 libs|
mo6 libgll-mesa-glx libprotobuf-dev gcc

5) rknn_toolkit2 X numpy 7 7E4RF € HR, 8 I 75 2256 2 2% numpy==1.16.6
(fastdeploy)test@test:~$ pip install numpy==1.16.6

6) %A% git TR
(fastdeploy)test@test:~$ sudo apt install git

7) SRIEHAT N HIIA 4 T4 RKNN-Toolkit2, %58 i 2313 5 rknn-toolkit2 L1
K
(fastdeploy)test@test:~$ git clone https://github.com/rockchip-linux/rknn-toolkit2

8) SRJEHAT P4, BRI %23 python3.8 kA% i) RKNN-Toolkit2 |
(fastdeploy)test@test:~$ pip install rknn-toolkit2/rknn-toolkit2/packages/rknn_tool
kit2-1.6.0+81f21f4d-cp38-cp38-linux_x86_ 64.whl

3.38.1.3. PC imZR % Paddle20ONNX

A PABAT T A A4 22 2% paddlepaddle 1 paddle2onnx
(fastdeploy)test@test:~$ pip install paddlepaddle
(fastdeploy)test@test:~$ pip install paddle2onnx

3.38.2. MUmIIEIEE
FERR i o 2 2B ) TR K s i o

THH Hiig
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range Pi H /" Fiit GRINTT R AT A PR =) U A

Anaconda3 6121 2 Python 455
rknpu2 rknpu2 )2 Aili R 3
FastDeploy YnPF J5 19 2 FastDeploy fEFH &

3.38.2.1. #RimZ& % Anaconda3

1) fEM T I Y as, AEHBHEAR S R I HE R 3% 3% Anaconda3 FRHIA, T
#5¢ 5 %15 2 Anaconda3-2023.07-1-Linux-aarch64.sh 1

https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux-aarch64.sh

2) 4, 1847 Anaconda3-2023.07-1-Linux-aarch64.sh i 7 22 %% Anaconda3
orangepi@orangepi:~/Downloads$ sh Anaconda3-2023.07-1-Linux-aarch64.sh

) ARJE IRA 2R N RN E S, sy [ AR Ak a2

3-2023.07-1-Linux-aarché4.sh

please revi:

4) fEEE RIS, SHI Anacondal3 f)—UENAERE, —H AT “ 17

Copyright 2015-
ALL rights re d under the 3-clause BSD License

al agreement between you and Anaconda, Inc. conda”) and governs your use of Anaconda Distributi
Edition

[Subject to the terms of this Agreement, Anaconda hereby grants you a non-exclusive, non-transferable license to:

* Install and

r A da Individual Edition),
* Modify and create vat r yad in An

nda Distribution from Anaconda's repository, a

Redistribut fil sour ( r C to you by Anaconda as sou ) and binary forms, with or without modification subject to the requirement
forth below H

aconda may at its option, make ilable patches, workarounds or other updates to Anaconda Distribution. Unless the updates are provided with their se
th

are deemed part of Anaconda Distribution licensed to you as provided in this Agreement. This Agreement does not entitle you to any su
ribution.

all rights not expr granted to you in this Agre

Redistribution and use in sour nd binary fo with or without modification, are permitted pr ded that the following conditions
e cop ht notice, this list of conditions and the foll ng disclaimer

reproduce the above copyright notice, this list of conditions and the following disclaimer in the documentation and/or
ribution.

s contributors may be used to endorse or promote products derived from thi ftware without ific prio

on.
of the redistribution is not part of a comn al product for resale. Please contact the Anac team for

a third party redistribution commer

age of the repository is non-compliant with our Terms vice . Please contact us to learn more about our commercial offerin
aconda owns all righ
ribution , W t r d d with
nd int: , includi c in and to to Anacond
ting or recommending changes to the so lity relating th o, or any co
i or the like ( c ee A y 0 ac a 1 right, titl and int

nd to Anacond
n all right

5) SRJa AP SR B TRV AT IE SR, BEI I yes #2210 44 g mT
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range Pi H /" Fiit GRINTT R AT A PR =) U A

ckages listed on https://www.anaconda.com/cryptography are included in the repository accessible through Anaconda Distribution that relate to

e terms? [yes|no]

6) PRJG A AR SRR Anaconda3 I|Z H%, BUHF % B 8RR A

nstalled into this location:

7) SRIG LIPS HER 2 B WIAEE Anacondal B, #i\ yes, SRJ5 4% A1 ZE8E

8) M FI|A lﬁﬁ*&fﬁ'ﬁu?ﬂEﬂﬂj‘ Y DR %% Anaconda3 |

e activated on startup,

9) WALy fEH conda i74, Wt NFE, 75 EEM~/ bashre 4

orangepi@orangepi:~$ vi ~/.bashre

10) {E~/.bashrc AR N BT — A4S

export PATH=/home/orangepi/anaconda3/bin:$PATH

1) PR P A\ T Y a2 LR NI i e A 3L

orangepi@orangepi:~$ source ~/.bashre

12) SR 1E s Hh 6 N R TH )6y 23517 conda AT IR AL

(base)orangepi@orangepi:~$ conda init bash

13) 2RJERMI AT &%, BB AT A, LRIt Al BUE R A conda 4 1

3.38.2.2. #Rin& % rknpu2 IEZ)

1) fEAR ST &g, JEid Anaconda3 T H. 6% python iR A A 3.9 ) 3A55E

(base)orangepi@orangepi:~$ conda create -n fastdeploy python=3.9
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2) BENIA GIEH python3.9 HIFAIE
(base)orangepi@orangepi:~$ conda activate fastdeploy

3) JHIT wget %k rknpu2 device install 1.4.0.zip SCAF
(fastdeploy)orangepi@orangepi:~$ wget https://bj.bcebos.com/fastdeploy/third_libs/r]

knpu2_device_install _1.4.0.zip

4) IRIEHAT I R T A 2 i rknpu2_device_install_1.4.0.zip, fif[ )5 =142
rknpu2_device install 1.4.0 XAFJH1  MACOSX A4
(fastdeploy)orangepi@orangepi:~$ unzip rknpu2_device_install _1.4.0.zip

5) VI3 rknpu2 device install 1.4.0 H3 T
(fastdeploy)orangepi@orangepi:~$ c¢d rknpu2_device install_1.4.0/

6) 7£1%H 3 A rknn_install tk3588.sh A, E47Z A, BIA) 58 sib i rknpu2
Xy 22 2

(fastdeploy)orangepi@orangepi:~/rknpu2 device install 1.4.0$ sudo bash rknn_install r|
k3588.sh

3.38.2.3. #Rim4mi¥ FastDeploy C++ SDK

1) FEgw PRI 75 2 3 cmake 74, AT LARAT T 1T ) 3 4 %22% cmake T
(fastdeploy)orangepi@orangepi:~$ sudo apt-get install -y cmake

2) #XJ5 T %K FastDeploy SDK, 24T 7€ B )5 2154 2| FastDeploy {3
(fastdeploy)orangepi@orangepi:~$ git clone https://github.com/PaddlePaddle/FastD

eploy.git

3) P)# 3| FastDeploy H 3¢
(fastdeploy)orangepi@orangepi:~$ cd FastDeploy

4) A4 B 3 build Y] build B3
(fastdeploy)orangepi@orangepi:~/FastDeploy$ mkdir build && cd build
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range Pi H /" Fiit GRINTT R AT A PR =) U A

5) FEGw PEHT T ZAEH] cmake RECE FHEMFNIMAGEE, AT M L)E,
HHTH a2 O, Ao R SE ¥ Makefile SCPF

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ cmake .. -DENABLE_ORT_BACKEND=ON \

"DENABLE_RKNPU2_BACKEND=ON \
-DENABLE_VISION=ON \

"DRKNN2_TARGET SOC=RK3588 \
-DCMAKE_INSTALL_PREFIX=${PWD}/fastdeploy-0.0.3

6) AT N I A T a g ¥
(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make -j8

7) GwESERa ] I A i 4K G R AT B 0 SO 2 R B RE ) AR

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make install

8) JwiETe e 3 EAG R T fastdeploy-0.0.3 SCAFI, IR, ARCEM A E
RIBIAS ST fastdeploy _init.sh, 48 F 12 BAIAS 0 B M0 154 A8 5 s st ] LA FH 20 45 21 1 —
SRS T

AR RE= LR B gkt R RIR], A2 JE i AR

Looking in indexes: https://pypi.tuna.tsinghua.edu.cn/simple/

install rknn_toolkit_lite2 end
install running test start
Traceback (most recent call last):
File "/home/orangepi/rknpu2_device_install_1.4.0/rknn-toolkit2-1.4.0/rknn_toolkit_lite2/examples/inference_with_lite/test.py", lin
e 4, in <module>
from rknnlite.api import RKNNLite
ModuleNotFoundError: No module named 'rknnlite'

install running test end

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ source fastdeploy-0.0.3/fastdeploy_init.sh

3. 38. 3. {#FH FastDeploy S EZ AR
ResNet50_vd fAY 2 —F R AT H AR/ R AR, F1H B ResNet50_vd #5241 Jy 5]

Ui BAAd FH FastDeploy % pdmodel 57 [r i

3.38.3.1.  Ubuntu PC BfiE R #EH

1) 7E PC ind] H %, ¥E A f#H Anaconda3 64 [ python3.8 IR

test@test:~$ conda activate fastdeploy
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2) ERIEAR AT, FTEFN yaml BEHM six B, AT AT T 1 A0 A 2 1
S

(fastdeploy)test@test:~$ pip install pyyaml six

3) PUAT T HEIEI AT, A LA 215 2] ResNet50_vd_infer.tgz S

(fastdeploy)test@test:~$ wget https://bj.bcebos.com/paddlehub/fastdeploy/ResNet50 vd_infer.tgz

4) it} ResNet50 vd infer.tgz A4 )5 1] L1533 ResNet50 vd infer (A2, FEIXA
A e AL S pdmodel B SCAY: inference.pdmodel A S oAt AH O 1) SC A

(fastdeploy)test@test:~$ tar -xvf ResNet50_vd_infer.tgz

5) wfPAEH T Ry 4l i paddle2onnx ¥ pdmodel #EAY L #h onnx AT AT 5E
1ZAn 4 Ja 7t ResNet50 vd infer SO Hp 25 22 5 3045 2111 onnx A5 70 SC44:

ResNet50 vd infer.onnx

(fastdeploy)test@test:~$ paddle2onnx --model_dir ResNet50 vd_infer \
--model_filename inference.pdmodel \

--params_filename inference.pdiparams \

--save file ResNet50 vd infer/ResNet50 vd_infer.onnx \

--opset_version 10 \

--enable_onnx_checker True

6) AR5 FRE AN T Ay A [l 5 shape N[1,3,224,224], #UTEMAE, &%
ResNet50 vd_infer.onnx SCAFHEAT B

(fastdeploy)test@test:~$ python -m paddle2onnx.optimize --input_model \
ResNetS0 _vd_infer/ResNet50 vd_infer.onnx \

--output_model ResNet50 vd infer/ResNet50 vd_infer.onnx \
--input_shape_dict "{'inputs':[1,3,224,224]}"

7) onnx A EEH Ny rknn #5055 Bl H FastDeploy SDK A I IAS, 04T T I )
%% FastDeploy

(fastdeploy)test@test:~$ git clone https://github.com/PaddlePaddle/FastDeploy.git

8) RJGH:HS ResNet50 vd infer CF323) FastDeploy H%F M H 3%

(fastdeploy)test@test:~$ mv ResNet50 vd_infer \
FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/
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range Pi H 7 F/iit PRI e A R 2 = BT B

9) VI BIFEAT AL e ) H o T

(fastdeploy)test@test:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

100 $AT FHIFIM 4, BhAT oK onnx AR 4R rknn 8L T, FRZAE
ResNet50 vd infer H & N53) 1 rknn #3 SCAF
ResNet50 vd infer rk3588 unquantized.rknn

(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/$ pythOI‘l ./rknpul_tools/export.py \
~-config_path ./rknpu2_tools/config/ResNet50_vd_infer rknn.yaml \

~-target_platform rk3588

11) 7EMREmERE R, [ ) rkan B8 SR 44 7N ResNet50 vd infer rk3588.rknn,
FT AR 254 ResNet50 vd infer rk3588 unquantized.rknn 3204 N
ResNet50 vd infer rk3588.rknn

(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/tknpu2/S  mv ResNet50_vd_infer/ResNet50_vd_infer rk3588_unquantized.rknn \

IResNet50_vd_infer/ResNet50_vd_infer rk3588.rknn

3.38.3.2. IIREEIRE

1) TEAR 4T T 280, 0% 2 7118 H Anaconda3 B[ python3.9 [13F1E

orangepi@orangepi:~$ conda activate fastdeploy

2) 1217 fastdeploy init.sh JHIAH B 55

(fastdeploy)orangepi@orangepi:~$ source FastDeploy/build/fastdeploy-0.0.3/fastdeploy_init.sh

3) Vl#3] FastDeploy H#%& ResNet50 B4 )7~ H 5%

(fastdeploy)orangepi@orangepi:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp

4) fEIZH NI H RS

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/tknpu2/cpp$  mkdir build images ppclas_model_dir thirdpartys

5) Kgm P15 20 fastdeploy-0.0.3 SCAFJe % U1 2 thirdpartys A

(fastdeploy i@ i:~/FastDeploy les/vision/classification/paddleclas/rockchip/rknpu2/cpps  €p -I' ~/FastDeploy/build/fastdeploy-0.0.3/ thirdpartys

6) # PC uiiH ] ResNet50_vd._infer SCHHJ&Hh i SCAF# U121 ppelas_model dir H3& F
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7) V3] images H &%

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$ Cd lmageS

8) i wget 7F images H & N &I & A

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ wget https ://gitee.com/paddlepaddle/PaddleClas/ra

w/release/2.4/deploy/images/ImageNet/ILSVRC2012_val _00000010.jpeg

9) PR Ja VI 2% ¥ H 3% build T

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ cd ../build/

10) i cmake Bt & 7 EmiFMN L, EHITEZGL)E, YaTHE FEHI—%
A, Horh AR Makefile SO

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cmake ..

11 AT R4 TG

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make -j8

12) PAT T H 28 9 1345 20 0 SO 2 235 208 e g 42, EPUTEiZzamdh, &
MATH R N2 H install Hx

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make install

13) D)3 install Hx, AR BEAT HEE pil A2 X B 5SS RN

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cd install

14) RN AR A4, AT LA P 05 21 1 rknn A%
ILSVRC2012_val_00000010.jpeg P&l Fy 1) P 28 2EAT 53 2

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/tknpu2/cpp/build/install$ ./rknpu_test \

./ppclas_model_dir/ ./images/ILSVRC2012 val 00000010.jpeg

15) fEPATRIZMA)E, BIEESPSHIW T, RREAFEFIZER 1D
TN 644, B5%FE N 0.072998

ClassifyResult(
label ids: 644,
scores: 0.072998,
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3.39. RK3588 4T RKLLM KRR vk

A/ o piefs F K ARS AR B AR T DAETT AR B 5 TR T8 E.

3.39.1. RKLLM /48

4K RKLLM S @ BRH] US55 0 RKLLM 577 %R

RKLLM 1] L#S B P Pesers LLM AR 5028 3] RK3588 FF AR A, BEAAHELE U
TEFTR:

& (~ A

Huggingface =
: RKLLM API
.I’ .. (RKLLM Runtime)
& |:" > | Y o
RKLLM r ~,
RKNPU Driver
ﬁ (Kernel Space)
L
-m —_——— N\
:> RKLLM RKNPU Hardware
Toolkit K j
N

3.39.1.1. RKLLM TE#N4

3.39.1.1.1. RKLLM-Toolkit ZhEENFH

RKLLM-Toolkit & A M TN E T KB SR EL . BT &
B, @ % T HSRAE Python 32 1A UE HEH 52 B UL R ThAg -

1) BRI SRR Hugging Face 1% 2 H K HE 5 #5228 (Large Language Model, LLM)

iy RKLLM B8, H A7 3 AT 60 58 1842 17 B 8 AL FE TingLLAMA . Qwen,
Qwen2. Phi-3. ChatGLM3. Gemma. InternLM2 Fll MiniCPM, ## )5 RKLLM
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B BEE7E RK3588 “F- & L hn#fdi .

2) EALTIRE: SCRRRE R R e s, H RIS R IALN w8a8, w8a8
RS AL 8 T8

3.39.1.1.2. RKLLM Runtime IJEeNH

RKLLM Runtime 3% 171 77 14k RKLLM-Toolkit #5343 3] RKLLM #%, -4
RK3588 #R ¥l it iff f§ NPU ZXzh7E RK3588 NPU 528 RKLLM #E A (4 e, 7F
HEFE RKLLM #ERUE, P Al LA AT & X RKLLM BRI HEE SO E, @& YAH
HISCARA T 20, B T 2 SR IR0 B AN R SRS B A 4R E 45 SR . S 141
YA AT LS E E it RKLLM B 77 808k

3.39.1.2. RKLLM F&RIENE

RKLLM (AR R G IR E T8 2 N4y AR S R AR iy 50 58 47

1) £ Ubuntu PC YT R EE¥e . 71X B, P IR4E Hugging Face #%
B RAE S RLK S 4o RKLLM #38, DUETE RK3588 JF & M L HEAT B2

. XD RAE.

a. &% RKLLM-Toolkit ###%: 7E Ubuntu PC ¥ A Conda #% 7 RKLLM-Toolkit
FIIE AT 55

b. BiALE . A RKLLM-Toolkit XF3HX ] Hugging Face #% xUM)RE S A, B4
& FATIIZAR B RIE S A ER, BRREME S Hugging Face P& LI
R ZER—3, ) FEH R RS AE RK3588 FF R MR FIiZ 4T (. rkllm & =304

c. ZuiFEMli A : A rkllm-runtime 4% 1% 681217 7& RK3588 JF At b I HEEFE /7,

7£ Ubuntu PC 3 E4T 15 R 84 360 i) AR T A i A2 18 L Ubuntu PC SR TAR AL H e
FGR PRIRAS KRR BN T UL A

2) EFRBIRERBZBAT . XA B AT RK3588 T A& M 1 i S2 bR
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FRIEAT. EEE RN DR

a. JHB N NPU A : 5 IF KR ALK NPU A T2 21 v0.9.6.

b. HEAIHEF . 4 LF Ubuntu PC ¥ _F FH rkllm-runtime & 2 H S 10 #E 38 A% 72 A0 R
RKLLM-Toolkit %4 () .rkllm & 20O HAE T R b EBEAT AT HERE . W] DAFE &R
FEBEEATHERE, BRI RS AR N RS IS AT KRR RN . A
AT UAEH R b i A7 8k 0 Server Ir 55 3%, £ [Rl— M B Ubuntu PC 5t AT LL#E
bV e R bk SRR RKLLM AR 3R ATHE R, EARTF R S FE T WA 2 (T R AR U
Server HIFEBIE AT KT BR/INT

DL X AN IR AR T 52 38 ) RKLLM JF R RE, B{R KE = A Re g i oh i
e, PR, FFEAAE RK3588 NPU b S22
3.39.2. HETE

1) —& %4 Ubuntu 22.04 #:1E KRG PC. FEASCREFRATMEF Ubuntu22.04(x64)
BERGHATHN, HAMARARBRIERSR BT

2) —Hk RK3588 JF &
3.39. 3. Ubuntu PC ST AR B #5 Ba M g REVE AL I RS S B

3.39.3.1. i RKLLM-Toolkit IfiE

1) B4 FN# RKLLM T H4%.

test@test:~$ git clone https://github.com/airockchip/rknn-llm.git

2) FEUEH Is an A s RIS IR

test@test:~/test$ Is

rknn-1lm

test@test:~$ cd rknn-llm

test@test:~/rknn-1lm$ 1s

CHANGELOG.md doc LICENSE README.md res rkllm-runtime
rkllm-toolkit rknpu-driver
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3) rknn-lm " EARFSCHE B 300 F PR .

test@test:~/rknn-1lm$ sudo apt install tree
test@test:~/rknn-1lm$ tree
doc
L——Rockchip RKLLM_SDK _CN.pdf  #RKLLM SDK B 34

rkllm-runtime
F——examples
| L—— rkllm_api_demo # HRum#EE I~ H] TFE
| L—— rkllm server demo # RKLLM-Server & 7~ T.F¢
F——runtime
L—— Android
L—— librkllm_api

L——arm64-v8a

L—— librkllmrt.so # RKLLM Runtime J%
L——include

L—— rkilm.h # Runtime 3k 34

L—— librkllm_api
L——aarch64
L—— librkllmrt.so # RKLLM Runtime J%

L——include

|
|
|
|
|
|
| L—— Linux
|
|
|
|
| L—— rkllm.h  # Runtime 3k 3£
rkllm-toolkit
F——examples
| L—— huggingface
| L—— test.py

F——mpackages

| L—— mdSsum.txt

| L—— rkllm_toolkit-x.x.x-cp38-cp38-linux_x86 64.whl
rknpu-driver

L——rknpu_driver 0.9.6 20240322 tar.bz2

4) SRJG N 223 miniforge3 22354,

test@test:~$ wget -c https://mirrors.bfsu.edu.cn/github-release/conda-forge/miniforge/LatestRelease/Miniforge3-Linux-x86_64.sh

test@test:~$ chmod 777 Miniforge3-Linux-x86_64.sh

255



range Pi H 7 F/iit GRINTT R AT A PR =) U A

test@test:~$ bash Miniforge3-Linux-x86_64.sh

BB WEE RHMES B, S3 miniforge3 B FTHRAT, EFKRKEF LEF
EA4H T TRIFH miniforge3 Z3EH.

JZ1T bash Miniforge3-Linux-x86_64.sh i P U T ELB:4% Enter RATLAT .

5) #RJEHEN Conda base 115 .
test@test:~$ source ~/miniforge3/bin/activate
(base) test@test:~$

6) RJE I — Python3.8 flRA (WA 449 RKLLM-Toolkit f] Conda ¥35%
(base) test@test:~$ conda create -n RKLLM-Toolkit python=3.8

7) #RJ5#E N\ RKLLM-Toolkit Conda /15 .
(base) test@test:~$ conda activate RKLLM-Toolkit
(RKLLM-Toolkit) test@test:~$

8) SRJEMEH pip A2 222 2 /I N EUY RKLLM THEEEH ) whl &, HxA:
rknn-llm/rkllm-toolkit/packages/ rkllm_toolkit-1.0.1-cp38-cp38-linux_x86_64.whl.
ezt fErh, @3 T RS H3) FE RKLLM-Toolkit T.H BT B AIAR SR #EL .

(base) test@test:~$ pip3 install rknn-llm/rkllm-toolkit/packages/rkllm_toolkit-1.0.1-cp38-cp38-linux_x86_64.whl

9) FJa AT LT e R RS, WU 22 e .
(RKLLM-Toolkit) test@test:~$ python
>>> from rkllm.api import RKLLM

3.39.3.2. {RBUEMR

IR, BATRME T )\ PRSI RH G PR, &P 7EM Hugging
Face FHAARIR BRI ML A8, BRATKFARRE F LEFECLER T FERMEEISC
4 DA B A B rkllm 3545304
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3.39.3.2.1. ¥¥ TinyLLAMA %]

1) SE7E Ubuntu ¥:1E R 45 %3 Git LFS, Wi Ol zedsnl gkl ix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) 4% N TinyLLAMA #i%,
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/TinyLlama/TinyLlama-1.1B-Chat-v1.0

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py [ ) modelpath 2% & 1]
{8 N #HY TinyLlama-1.1B-Chat-v1.0 SCAFRFTE X BE 12, SRJEIEE ret =
lim.export_rkllm("./qwen.rkllm")¥% 5 o B EEORAF I .okllm b SO R8 42, FRATH
HAZHCN ret = llm.export_rkllm("./TinyLlama.rkllm"),

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/TinyLlama-1.1B-Chat-v1.0" #EH/RH S #ZE

ret = llm.export_rkllm("./TinyLlama.rkllm")

4) %R J5 H python iz 17 rknn-llm/rkllm-toolkit/examples/huggingface/test.py S A4 K4 4
KA,

(RKLLM-Toolkit) test@test:~$ ed ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I R H A T BT -

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.8.1
The argument ‘trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored

Optimizing model: 100%]| | 22/22 [12:33<@0:88, 34.27s/it]
Converting model: 100%| | 201/201 [00:00<00:00, 2031458.08it/s]
Model has been saved to ./TinyLlama.rkllm!

6) fJa e R A 2T H 3 F 2438 TinyLlama.rkllm 3CfF, R/AMEH 1.09G.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls
test.py TinyLlama.rkllm
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3.39.3.2.2. ¥ Qwen A

1) SE7E Ubuntu ¥:1E R 45 %3 Git LFS, Wi Ol zedsnl gkl ix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) #%E FE Qwen FAY,
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/Qwen/Qwen-1_8B-Chat

3) f&e4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py HL1H] [ modelpath 2% & 1]
85 8 T # M Qwen-1_8B-Chat 3 ff J& Fir £ [ 48 Xf % 12, R J5 18 2 ret =
lim.export_rkllm("./qwen.rkllm") 45 5 o ZLRAFE ) okllm #% XOCHEER AT, FRATRHAZ
N ret = llm.export_rkllm("./Qwen.rkllm"),

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/Qwen-1_8B-Chat" #H{FH CHIEKE

ret = llm.export_rkllm("./Qwen.rkllm")

4) %R J5 H python iz 17 rknn-llm/rkllm-toolkit/examples/huggingface/test.py S A4 K4 4
KA,

(RKLLM-Toolkit) test@test:~$ ed ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I R H A T BT -

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py
rk1lm-toolkit version: 1.6.1

Loading checkpoint shards: 100%]| | 2/2 [e1:08<00:00, 34.02s/it]
optimizing model: 1ee%| | 2u/24 [14:26<8@:00, 36.125/it]
Converting model: 106%]| | 195/195 [00:00<00:00, 1619582.73it/s]

Model has been saved to ./Qwen.rkllm!

6) fJa eI = A 2T H 3 T A2 Qwen.rkllm 3CF, KL 2.01G,
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls
test.py Qwen.rkllm
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3.39.3.2.3. ¥ Qwen2 tEE

1) SE7E Ubuntu ¥:1E R 45 %3 Git LFS, Wi Ol zedsnl gkl ix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash
(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) % FE Qwen2 A,
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/Qwen/Qwen1.5-0.5B

3) f&e4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py HL1H] [ modelpath 2% & 1]
B 8 T # K Qwenl.5-0.5B 3L F e fir 78 19 48 %) 8% 1%, R J5 18 B ret =
lim.export_rkllm("./qwen.rkllm") 45 5 o ZLRAFE ) okllm #% XOCHEER AT, FRATRHAZ
HON ret = llm.export_rkllm("./Qwen2.rkllm"),

(RKLLM-Toolkit) test@test:~$ vim rknn-1lm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/Qwen1.5-0.5B" #E4/R H S EEE

ret = llm.export_rkllm("./Qwen2.rkllm")

4) H python i247 rknn-1lm/rkllm-toolkit/examples/huggingface/test.py SCA4 K5 # KA
A,

(RKLLM-Toolkit) test@test:~$ ed ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I R H A T BT -

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

rkllm-toolkit version: 1.8.1

Special tokens have been added in the vocabulary, make sure the associated word embeddings are fine-tuned or trained.

The argument ‘trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored.

optimizing model: 1ee%| | 2u/2u4 [2u4:22<@0:00, 68.95s5/it]

Converting model: 100%]| | 291/291 [ee:eE<EO:08, 1971797.20it/s]
Model has been saved to ./Qwen2.rKkllm!

6) fJaFe ST = A AT H 3 R A2 Qwen2.rkllm 3CfF, K/NZDN 746M.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls
test.py Qwen2.rkllm
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3.39.3.2.4. ¥ Phi-3 %Y

1) SE7E Ubuntu ¥:1E R 45 %3 Git LFS, Wi Ol zedsnl gkl ix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git

(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash
(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) & T # Phi-3 #i%!,

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/microsoft/Phi-3-mini-4k-instruct
(RKLLM-Toolkit) test@test:~$ cd Phi-3-mini-4k-instruct
(RKLLM-Toolkit) test@test:~/Phi-3-mini-4k-instruct$ git reset --hard 291e9¢30e38030c23497afa30f3af1f104837aa6

(RKLLM-Toolkit) test@test:~/Phi-3-mini-4k-instruct$ cd ..

3) &4 rknn-llm/rklim-toolkit/examples/huggingface/test.py HH ) modelpath 2% & 1]
{68 F 8 Phi-3-mini-4k-instruct AP AE I ZEX0T B8 1%, SRIG B ret =
lim.export_rkllm("./qwen.rklim")¥% 5 o B LR I ok llm b SO R #8412, FRATH
HABHCN ret = llm.export_rkllm("./Phi3.rklIm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/Phi-3-mini-4k-instruct" #H{}H CHIEKEZE
ret = llm.export _rkllm("./Phi3.rkllm")

4) %R J5 H python iz 17 rknn-llm/rkllm-toolkit/examples/huggingface/test.py SCA4 K4 4
PN R

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe R RS T BT -

(RKLLM-Toolkit) test@text:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

rkllm-toolkit version: 1.8.1

Special tokens have been added in the vocabulary, make sure the associated word embeddings are fine-tuned or trained.
*flash—attention' package not found, consider installing for better performance: No module named 'flash_attn'.

Current ‘flash-attenton' does not support ‘window_size'. Either upgrade or use ‘attn_implementation='eager'*.

Loading checkpoint shards: 100%| | 2/2 [ee:e2<00:00, 1.u6s/it]

Optimizing model:  ©%] | o/32 [pe:00<?, ?it/s]
You are not running the flash-attention implementation, expect numerical differences.

Optimizing model: 100%| | 32/32 [15:36<80:00, 29.27s/it]
Converting model: 106%| | 195/195 [P0:00<00:00, 4109996.38it/s]
Model has been saved to ./Phi3.rkllm!
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6) BRI &0 1900 H % F 253 Phid.rkllm SCHFE, K/NZ10N 3.66G.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls
test.py Phi3.rkllm

3.39.3.2.5. ¥ ChatGLM3 #i%!

1) SEfE Ubuntu #:1E R 40 E %235 Git LFS, ozl Bhidix—4.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash
(RKLLM-Toolkit) test@test:~$ sudo apt install git-1fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) $% F# ChatGLM3 %,

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/THUDM/chatglm3-6b

(RKLLM-Toolkit) test@test:~$ cd chatglm3-6b

(RKLLM-Toolkit) test@test:~/chatglm3-6b$ git reset --hard 103caa40027ebfd8450289ca2f278eac4ff26405
(RKLLM-Toolkit) test@test:~/chatglm3-6b$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py H[Hi ) modelpath 2% & 1]
B T # chatglm3-6b SCAFIE T LR 4% 542, ARG ret =
lim.export_rkllm("./qwen.rkllm")¥ ‘5 1 BB A ELLORAF () rklim #&% XOCAFEAE, FRATR:
HAZHCA ret = llm.export_rkllm("./chatglm3.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/chatglm3-6b" #EAR B C. K15
ret = llm.export_rkllm("./chatglm3.rkllm")

4) %R J5 H python 1247 rknn-llm/rkllm-toolkit/examples/huggingface/test.py A4 K%
PN

(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) BRI S N s
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(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py

e default one.
Ffault one.
e default one.

Model has been saved to ./chatglm3.rkllm!

6) T FE M BT 2 1E 2400 H 5% N 233 chatglm3.rklim X, K/NZ1H 6.07G.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ Is
test.py chatglm3.rkllm

3.39.3.2.6. ## Gemma B#H

1) J67E Ubuntu /E R % 2245 Git LFS, W15 0% i Bhdix—b,

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-1fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) % T Gemma HEAY,

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/google/gemma-2b-it

(RKLLM-Toolkit) test@test:~$ cd gemma-2b-it
(RKLLM-Toolkit) test@test:~/gemma-2b-it$ git reset --hard de144fb2268deel066f515465df532c05¢699d48

(RKLLM-Toolkit) test@test:~/gemma-2b-it$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py H[Hi ) modelpath 2% & 1]
BN T8 gemma-2b-it SCAFIEFT{E LX) 542, ARG N ret =
lIm.export_rkllm("./qwen.rkllm")$5% 5 HH A EELRAF () oklim 48 XOCAF#RAE, FRATR:
HAZHCA ret = llm.export_rkllm("./Gemma.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/gemma-2b-it" #E{R B C RIS

ret = llm.export_rkllm("./Gemma.rkllm")

4) #XJ5 H python 1247 rknn-llm/rkllm-toolkit/examples/huggingface/test.py SCAH- >k 4
KA,
(RKLLM-Toolkit) test@test:~$ ¢d ~/rknn-llm/rkllm-toolkit/examples/huggingface
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range Pi H /" Fiit GRINTT R AT A PR =) U A

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I RS AT BT -

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py

rkllm-toolkit version: 1.0.1

The argument ‘trust_remote_code' is to be used with Auto classes. It has no effect here and is ignored.

Loading checkpoint shards: 100%| | 2/2 [e0:01<0D:00, 1.45it/s]

optimizing model: 100%| | 18/18 [@5:21<60:00, 17.89s/it]
Converting model: 108%| | 165/165 [@e:08<00:00, 19.91it/s]
Model has been saved to ./Gemma.rkllm

6) o) Fe BRI 2 A2 21T H 3k N 2453 8] Gemma.rkllm SXfF, KN4 3.81G.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls
test.py Gemma.rkllm

3.39.3.2.7. %# InternL.M2 F5%!

1) J&fE Ubuntu #:1F R4 1 %¢%% Git LFS, @ o2 nlBitix—5F.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-Ifs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) 3 T # InternLM2 FiAY
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/internlm/internlm2-chat-1_8b

(RKLLM-Toolkit) test@test:~$ cd internlm2-chat-1_8b
(RKLLM-Toolkit) test@test:~/internlm2-chat-1_8b$ git reset --hard ecccbb5¢87079ad84e5788baa55dd6e21a9¢614d

(RKLLM-Toolkit) test@test:~/internlm2-chat-1_8b$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py H[H ) modelpath 2% & 1]
BN F # internlm2-chat-1_8b SCAFJ AR LEXT B8 15, RGN ret =
llm.export_rkllm("./qwen.rkllm") ¥ 5 o B A EELRAF I .ok lm 4% SO0 R8 12, FRATH
HAZHCA ret = llm.export_rkllm("./InternLM2.rklIm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/internlm2-chat-1_8b" #E/rH CHI#E

ret = llm.export_rkllm("./InternLM2.rkllm")

4) SR )5 H python i& 17 rknn-llm/rkllm-toolkit/examples/huggingface/test.py 14K
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KA,
(RKLLM-Toolkit) test@test:~$ ed ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I RS AT BT -

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.8.1

Loading checkpoint shards: 1ee%| | 2/2 [eo:01<00:00, 1.23it/s]
optimizing model: 1ees| | 2u/2u4 [@5:u7<@B:00, 14.49s5/it]
Converting model: 180%| | 171/171 [ee0:08<BO:00, 2291U456.82it/s]

Model has been saved to ./InternLM2.rkllm!

6) fJaHe i R A8 20T H 3 R 24338 InternLM2. rkllm SCAF, K/NTN 1.94G.
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ ls
test.py InternLM2.rkllm

3.39.3.2.8. %% MiniCPM %Y

1) J&fE Ubuntu #:1F R4 %% Git LFS, @R o2 nlBitix—5F.

(RKLLM-Toolkit) test@test:~$ sudo apt update

(RKLLM-Toolkit) test@test:~$ sudo apt install curl git
(RKLLM-Toolkit) test@test:~$ curl -s https://packagecloud.io/install/repositories/github/git-1fs/script.deb.sh | sudo bash

(RKLLM-Toolkit) test@test:~$ sudo apt install git-fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) B N4 MiniCPM 7Y,

(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/openbmb/MiniCPM-2B-sft-bf16

(RKLLM-Toolkit) test@test:~$ cd MiniCPM-2B-sft-bf16

(RKLLM-Toolkit) test@test:~/MiniCPM-2B-sft-bf16$ git reset --hard 79fbb1db171e6d8bf77cdb0a94076a43003abd9e

(RKLLM-Toolkit) test@test:~/MiniCPM-2B-sft-bf16$ cd ..

3) &4 rknn-llm/rkllm-toolkit/examples/huggingface/test.py H[H ) modelpath 2% & 1]
1B N F K MiniCPM-2B-sft-bf16 SC{F32 BT e 1 4a%t B 15, SR 1BEK ret =
llm.export_rkllm("./qwen.rkllm") ¥ 5 o FE A EELRAF 1ok lm 4% SO0 R8 12, FRATH
HABMCH ret = llm.export_rkllm("./MiniCPM.rklIm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/MiniCPM-2B-sft-bf16" #IE/RE C.HIE %

ret = llm.export_rkllm("./MiniCPM.rkllm")
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range Pi H /" Fiit GRINTT R AT A PR =) U A

4) %R J5 A python iz 17 rknn-llm/rkllm-toolkit/examples/huggingface/test.py S A4 K4 4
KA,

(RKLLM-Toolkit) test@test:~$ ed ~/rknn-llm/rkllm-toolkit/examples/huggingface
(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ python test.py

5) Fe I RS AT BT -

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version 1

Optimizing model: 100% | ue/ue [©5:58<60:00, 8.95s/it]
Converting model: 100%]| | 363/363 [00:00<00:00, U45313U6.29it/s]

Model has been saved to ./MiniCPM.rkllm!

6) o B I AE 24T H % F 4153 MiniCPM.rkllm 3CHF, K/ANZ1H 3.07G.

(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ Is
test.py MiniCPM.rkllm

3.39.3.3.  ZmiEMLAMHS

1) HUIH~ B R 5 T 308 X 3 LI .

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-toolkit/examples/huggingface$ cd ~

(RKLLM-Toolkit) test@test:~$ sudo apt install cmake

(RKLLM-Toolkit) test@test:~$ wget
https://developer.arm.com/-/media/Files/downloads/gnu-a/10.2-2020.11/binrel/gcc-arm-10.2-2020.11-x

86_64-aarch64-none-linux-gnu.tar.xz

(RKLLM-Toolkit) test@test:~$ tar -xJf gec-arm-10.2-2020.11-x86_64-aarch64-none-linux-gnu.tar.xz

2) SRJE 1B rknn-1lm/rkllm-runtime/examples/rkllm_api_demo/build-linux.sh H ]
GCC_COMPILER_PATH ¥y
~/gcc-arm-10.2-2020.11-x86 64-aarch64-none-linux-gnu/bin/aarch64-none-linux-gnu.

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-runtime/examples/rkllm_api_demo/build-linux.sh

;then

PE=Release

"H=~/gcc-arm-16.2-2020.11-x86_6U-aarch6u-none-linux~-gnu/bin/aarch6d-none-1linux—-gnu
-gcc
—-g++
-strip
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range Pi H 7 F/iit PRI e A R 2 = BT B

3) #RJ5 H rknn-llm/rkllm-runtime/examples/rkllm_api demo/ build-linux.sh 2 PEJ 304
i

(RKLLM-Toolkit) test@test:~$ ¢d rknn-llm/rkllm-runtime/examples/rkllm_api_demo

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-runtime/examples/rkllm_api_demo$ bash build-linux.sh

4) B a P e B AL 1lm_demo STA

(RKLLM-Toolkit) test@test:~/rknn-llm/rkllm-runtime/examples/rkllm_api_demo$ Is
build/build_linux_aarch64_Release

CMakeCache.txt CMakeFiles cmake install.cmake Ilm demo Makefile

3.39.4. FFRACREEZBBITHI AL R

3.39.4.1. {EBYHEIE

2 WAEH AN 8GB B 8GB A LT RBHATINR, WA 4GB KITTRAR AT
eI A A AN R T2 BUR B TEIRIE AT

3.39.4.1.1. TinyLLAMA A3

1) & 5eB4E Ubuntu PC % 347 [ 1lm demo 25 F1 TinyLlama.rkllm #8SCff: FA%
BT R o
orangepi@orangepi:~$ Is

llm demo TinyLlama.rkllm

2) PRJEIBAT T I A 2 IR S 2 TIPSR R (BT — AN w208 1T)
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJEIBAT I A KRR B
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./TinyLlama.rkllm

4) BT EITE LS B H LA S
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range Pi H /" Fiit GRINTT R AT A PR =) U A

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588

rkllm init success

HnowledJe can be acquired from many sources. These include books, teachers and practical experience, and each has its o

wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience

in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
an learn flom the past by 1ead'ng books In this we won't Iepe t the mistakes of others and can build on their achievements.

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: [

5) WIHIBAT ISR LA R T, reboot B JE AT LA T o SEIUBIEAT B
ZHEE M Bk X —2 .

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) (EAZH AN in) UG %2 B 75, UG 4 Rk .

AR, TinyLLAMA R R IR0 E, AR ARERAE A S ELE. 7257
REImIZAT TinyLLAMA HJiER R B2 EBRRENL, NREIRIFHIZH.

: The tallest mountain in the world
: , Mount Everest is located in Nepal and stands at 29,029 feet (8,848 meters).

. Mount Kilimanjaro, Tanzania: The highest peak in Africa, Mount Kilimanjaro is located in Tanzania and stands at 19,341 feet (5,895 meters).
. Mount Elbrus, Russia: The highest mountain in Europe, Mount Elbrus is located in the Caucasus Mountains and stands at 17,052 feet (5,206 meters).

. Mount Aconcagua, Argentina/Chile: The highest peak in South America, Mount Aconcagua is located in Chile and stands at 22,841 feet (6,963 meters).

hese are just a few examples of the world's highest mountains, but there are many more to explore!

7) BJEHI exit BT LB H T .

user: exit

user: exit

orangepi@orangepi:~$ D
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range Pi H /" Fiit GRINTT R AT A PR =) U A

3.39.4.1.2. Qwen HBREIFEHE

1) 54 Ubuntu PC S & 3471 1lm demo F2/7 A1 Qwen.rkllm AR A4 A% 3T
LG
orangepi@orangepi:~$ Is

llm demo Qwen.rkllm

2) SURIEAT FEMG S RERZ I ISR (I AMOR B
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJEIEAT I T A A KRR B
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Qwen.rkllm

[ A 1Y SR AR N
4) BATRRIIIITE HL 2 DU S
rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588

rkllm init success

e e e e ke ke sk ] B8N, T ) B 55 LB ks ek ek ok ek

b ERUES S, BT WHH

Knowledge be acquired from many sources. These include books, teachers and practical experience, and each has its o
ledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience

the past b;
7 RK35882

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: [

5) IR AT 5P H DU R T )16, reboot B 5 ARG AT LA T « SEIUBBITRR
ThiE Bkt X —2

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) EAZH AN in UG 42 B 25, UGl 4 Rk .
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range Pi H /" Fiit GRINTT R AT A PR =) U A

A (29,029 ) .

7) wJEHN exit HLAT LR T .

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.4.1.3. Qwen2 BRI

1) & 55K4E Ubuntu PC 3 4 347 1lm demo F&FE AT Qwen2.rkllm RS 4 F A% 3|
TERMH
orangepi@orangepi:~$ Is

llm demo Qwen2.rkllm

2) RJFiaAT Tl i BRI R Z AT IR SCPHIR R (BT A &mEfEHs1T) -
orangepi@orangepi:~$ ulimit -HSn 102400

3) RJFIBAT I a2 K jE sh i A
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Qwen2.rkllm

4) AT IR L2 DU S
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rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

ARk ddokkk kR Rk kR R KR AR

=

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermor
e, we can learn from the past by reading books. In this way, we won't repeat the mistakes of others and can build on their achievements.
[4] X : = 4-E22%. B ~ A& k. = F L

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

5) ﬁﬂ%”’fm%ﬁuF%MﬁﬁE’]ﬁ reboot B 5 T AU T L T S IHPIBAT AL
ThEIE Bk X —2 .

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) TEZ AN M &R 5 4% B 4, MR 45 R an

7) s exit g LR H T

user: exit

user: exit

orangepi@orangepi:~$ [|

3.39.4. 1. 4. Phi-3 BRI

1) &5 FKAE Ubuntu PC i 4 347 1Y 1lm demo 257 A1 Phi3.rkllm AR SO 4F B AL BT
R

orangepi@orangepi:~$ Is
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range Pi H /" Fiit GRINTT R AT A PR =) U A

llm demo Phi3.rkllm

2) RJFiaAT Tl i BRI R Z AT IR SCAHIR ST (BT A &ImEfEHs1T) .

orangepi@orangepi:~$ ulimit -HSn 102400

3) PRJEIEAT N R Ar 2 KR s A

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Phi3.rkllm

4) AT I IE L2 DU S

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o

wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience

in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
learn flom the pas 4 i won‘t i s and can build on their achievements.

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) W4T e DL R TS, reboot B FF AR AT LA T o BB IY BT B
THHITE B X —2 .

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) ?:Bcl—i??ﬁiﬁu)\llil Fﬁzlﬁli WA R T 25 R an

K. mAMEHHE) £

) FEHHEK.
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7) BN exit Hal LUBH T

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.4.1.5. ChatGLM3 BEZYHEHE

1) B 5A7E Ubuntu PC ¥ 2 PR 47 1lm demo F2 /5 A1 chatglm3.rkllm #8304 A% 31
TERIR
orangepi@orangepi:~$ Is

llm demo chatglm3.rkllm

2) RJFiaAT Tl i BRI R Z AT IR SCPHIR R (BT A &mEfEHs1T) .
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJGIaAT N A4Sk Ja B
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./chatglm3.rkllm

N S I N S N
4) 11T BRI TE LS B LA S
rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588

rkllm init success

etk ke ok ek ke ok B B8] A D

lytical skills and learn how to view et the world around us in different ways. Furthermor
. In this way, 3 and can build on their achievements.
2%, RE=EN. EE

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) W4T e DL R TS, reboot B FF AR AT LA T o BB IYBAT B
THHITE B X —2 .
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rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) EAZH AN in UG 2 B 2, Ul 4 R an

7) s exit g LR H T

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.4.1.6. Gemma BRI

1) B AL Ubuntu PC %52 35411 1lm demo F£F A1 Gemma.rkllm #8044 F AL 3
TR
orangepi@orangepi:~$ Is

llm demo Gemma.rkllm

2) SRJFIAT i A a2 BRI R 2 AT I SRR AT CREJT— A am#lE81T)
orangepi@orangepi:~$ ulimit -HSn 102400

3) WRJEIBAT T I A dr KR A
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Gemma.rkllm
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range Pi H /" Fiit GRINTT R AT A PR =) U A
4) IEAT T L B DL SR .

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

T T - N G o i

: Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
owledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience

e, we can lealn flom the past by ooks. In this way, we won't repeat the
[u] 48X 3 E > RE®EN. (ETh#e.

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: [

5) WIHIBATIEREH LA R, reboot B JE KA AT LA T o BB IUBIEAT B
ZHEE M Bk X —2 .

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6)&x§ﬁﬁ%k@ g% e A, IR A R~

Lake Superior ZiF EE

7) s exit g LLRH T

user: exit

user: exit

orangepi@orangepi:~$ [|

3.39.4.1.7. InternLM?2 BERIHEFH

1) B 5HAE Ubuntu PC 2k PELFH [lm demo F2F A1 InternLM 2. rkllm A8 SCA4 A%
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BPIF R

orangepi@orangepi:~$ Is
llm demo InternLM2.rkllm

2) RJFiaAT TR BRI R Z AT IR SCPHIR R (BT A ZamEfEHs1T) .

orangepi@orangepi:~$ ulimit -HSn 102400

3) PRJEIEAT I I Y A2 R Jn sh s Y

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./InternLM2.rkllm

4) AT I IE L DU S

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

ok ko k kA ko ko k ok B 2 A LL T (6] BR LB N ke ek ke k ok ke

E, —REH, ATk L eS|

Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in different ways. Furthermon
e, we can learn from the past by reading books. In this way, we won't repeat the mistakes of others and can build on their achievements.

[u] 12 : s, BESE. B, *. =

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) WS ATSERH DL R TS, reboot B FF AR AT LA T o BB Y BAT A
THHITE Bk X —2 .

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) EACH A A S $ 1R 22, UM 45 ]~
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7) BN exit Hal LUBH T

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.4.1.8. MiniCPM ARZI 3

1) %548 Ubuntu PC 554 PEIFH 1lm demo F2F A1 MiniCPM.rkllm RIS b A%
R

orangepi@orangepi:~$ Is

llm demo MiniCPM.rkllm

2) RJFiaAT Tl i BRI R Z AT IFRSCPHIR R (BT A ZamEfEHs1T) .
orangepi@orangepi:~$ ulimit -HSn 102400

3) SRJGIaAT N A4Sk Ja B
orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./MiniCPM.rkllm

N S I [N S \
4) 11T BRI TE AL B LA S
rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588

rkllm init success

ek ok ko ok ko

3Z: Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
knowledge we gain from books and fo1m11 education enihles us to Ieiln about thlngs that we hive no oppoltnnlty to expe11enCA

e, we can le i repea and can build on their achievements.
s s e ;. =

[ﬂJ FBIXA

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) W4T e DL R TS, reboot B FF AR AT LA T o BB IYBAT B
THHITE B X —2 .
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range Pi H /" Fiit GRINTT R AT A PR =) U A

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domaine
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

6) EAZH AN in UG 2 B 2, Ul 4 R an

BELURRBIRZ—. BEME

7) s exit g LLRH T

user: exit

user: exit

orangepi@orangepi:~$ D

3.39.5. FFRIRUE Server HIM BT AL R

BAT /N FF R Ubuntu PC 42540 F Rl — M Bt .

7EA% | RKLLM-Toolkit 78 Bl B #4521 RKLLM A8 f5, P AT LA %
FALLE Linux FFRAR 347825 Server MRS HIERE, EDLE Linux B84 15 B IR %5 o
I 1 JEy 3k X P B BTN R R R S 1, At Al i v 1) 6] B b ik B AT A RKLLM
BT HERE, SOl RS A H . B RIS R Server 3058 SN :

1) 37T Flask #£7%£ 1) RKLLM-Server-Flask, Fi 7 889 75 % 1 i @ i request 15 3K [
77 NS5 R 25 v [ 1) APY 15 17] 6

2) 3T Graio ¥4 [1) RKLLM-Server-Gradio, F&% s SIL M U1 Al 55 o (A 4 4, 3t
TR A L,
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3.39.5.1. ETF Flask EERSE

3.39.5.1. 1. BR&#um CFFRAMR)

1) B2 /T R0 RKLLM T A rknn-1lm H )
rkllm-runtime/examples/rkllm_server demo/rkllm_server 344 3& F 4% e 4 ) .rk1lm #5754
AT EAR BT R AR, AR RS B A A TR A okl im AR SO
orangepi@orangepi:~$ Is

Qwen2.rkllm  Qwen.rkllm rkllm server TinyLlama.rkllm chatglm3.rkllm
Gemma.rkllm InternLM2.rkllm MiniCPM.tkllm  Phi3.rkllm

2) SR JEH% rkllm_server/flask server.py SCAFAH ) rkllm lib = ctypes.CDLL('lib/librkll
mrt.s0') XA rkllm_lib = ctypes.CDLL("/ust/lib/librkllmrt.so'), #% rknnllm_param.use
_gpu= True 1E4N rknnllm param.use gpu = False.

orangepi@orangepi:~$ vim rkllm_server/flask_server.py
rkllm_lib = ctypes.CDLL('/ust/lib/librkllmrt.so")

rknnllm_param.use gpu = False

3) SRR AETT R b 223 pip PEAN flask [ .

545 FH 2 Debianl12 R4, NFEEXEAS pip install flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.
tuna.tsinghua.edu.cn/simple JSTH Il F--break-system-packages

B BA T i
pip install flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.tuna.tsinghua.edu.cn/simple --break-system-packages

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt install python3-pip -y

orangepi@orangepi:~$ pip install flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.tuna.tsinghua.edu.cn/simple

4) RJE V13 ikllm_server H 3x T84T flask_server.py /5 3lk55

rkllm_model_path ¥ 5 R ) 485 3R 42

R AEAER TinyLlama BtiE--rkllm_model path ~/Qwen.rklim B3~
--rkllm_model_path ~/TinyLlama.rkllm.

RAEEF Qwen2 EEFE--rkllm_model path ~/Qwen.rkllm &5~
--rkllm_model_path ~/Qwen2.rkllm.
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https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，
https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，
https://pypi.tuna.tsinghua.edu.cn/simple

range Pi H /" Fiit GRINTT R AT A PR =) U A

RAEAER Phi-3 BEE--rkllm_model _path ~/Qwen.rkllm f&35A
--rkllm_model_path ~/Phi3.rkllm.

T RAEH ] ChatGLM3 Fi4E--rkllm_model path ~/Qwen.rkllm &3 A
--rkllm_model_path ~/chatglm3.rkllm.

MR Gemma FIE--rkllm_model_path ~/Qwen.rkllm &35~
--rkllm_model_path ~/Gemma.rkllm.,

IR AR InternLM2 Fi3E--rkllm_model path ~/Qwen.rkllm {E5 8
--rkllm_model_path ~/InternLM2.rkllm.

IR AR B MiniCPM Ei$E--rkllm_model path ~/Qwen.rklim {E5 8
--rkllm_model_path ~/MiniCPM.rkllm.

orangepi@orangepi:~$ cd rkllm_server

orangepi@orangepi:~/rkllm_server$ python3 flask_server.py --target_platform rk3588 --rkllm_model_path ~/Qwen.rkllm

5) MDA N B R, XA IR 55 s i B LA

WAR G:

* Running on all addresses (0.0.0

* Running on http://127.0.0.1:8080
* Running on http://10.31.3.215:8080
Press CTRL+C to quit

6) GNERIZAT A tH DU RIS, reboot B/ TT ARG FTLL 1. BHPIE
AT BRIIHE MBS X — 25

rkllm init start
rkllm-runtime version: 1.0.1, rknpu driver version: ©.9.6, platform: RK3588
E RKNN: [16:20:28.688] failed to allocate handle, ret: -1, errno: 14, errstr: Bad address

can not create weight memory for domain®
Error: iommu_context->weight_memory is NULL
Segmentation fault

orangepi@orangepi:~$ sudo reboot

3.39.5.1.2. ZF¥% (Ubuntu PC)

FTRFETF R A I RAT AR R, B BN B SO BT
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range Pi H /" Fiit GRINTT R AT A PR =) U A

1) B/ ubuntu PC i &t A RKLLM-Toolkit Conda 335
test@test:~$ source ~/miniforge3/bin/activate

(base) test@test:~$ conda activate RKLLM-Toolkit
(RKLLM-Toolkit) test@test:~$

2) RJE K SCAF rknn-1lm/rkllm-runtime/examples/rkllm_server demo/chat api_flask.py
1 server url = 'http://172.16.10.102:8080/rkllm_chat'#'[#] 172.16.10.102 &SN SLFRIF
RARHIHIE, 7 7 EEARYE O ) B ARk 34T R

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

3) A 51217 rknn-llm/rkllm-runtime/examples/rkllm_server demo/chat_api_flask.py 3

.
(RKLLM-Toolkit) test@test:~$ python

rknn-llm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

4) IBATJa kN H O R B R T LT

python rknn-1lm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

a. TEJF KRR Server ¥iff A TinyLLAMA %!, & Ubuntu PC ¥iif 470k, a1 F
KR, TinyLLAMA R g3,

: Can you tell me which is the tallest mountain in the world

you tell me which is the tallest mountain in the world
A:Yes, the tallest mountain in the world is Mount Everest, located in Nepal and Tibet. It stands at 29,029 feet (8,848 meters) high. The mount
ain was first climbed by Edmund Hillary and Tenzing Norgay on May 29, 1953, from the south side of the mountain.iF% Ef: can you tell m
e how many seasons there are in a year
Q: Can you tell me how many seasons there are in a year
A:Yes, there are 12 months in a year. The number of seasons in a year is called the "seasonal cycle". Each season has its own unique character
istics and patterns. For example, spring (March to May) is characterized by warmer temperatures, longer days, and blooming flowers. Summer (Ju
ne to August) is hot and humid, with long, hot days and abundant sunshine. Autumn (September to November) is cooler and drier, with shorter da
ys and the beginning of the holiday season. Winter (December to February) is cold and snowy, with shorter days and colder temperatures. The se
asons are marked by changes in weather patterns, such as the onset of spring, summer, autumn, and winter. Each season has its own unique set o
f characteristics that contribute to its distinctive appearance and feel. iE#AEgd Al [|

b. f?‘?ﬁ*ﬁ Server %iif# FH Qwen #5Y, 7E Ubuntu PC 33t 47903, 40 F B R~

c. f TR B Server i {# F Qwen2 1%, 7F Ubuntu PC &m#E TR, n FE P
, A S H B A A AN AR T [0
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Kwa sababu, kama mwenye kufanya wakati wa kijamii ya kazi na kujua, hivyo,

u, kila mtu ni Kuhusu kazi na Kujua.

KYIEN

£ fEHF AR Server ¥if# FH Gemma #5575, 7E Ubuntu PC ¥ kAT, a0 K AT
TN

Mount Everest, Ei&

g fEH R Server uififi ] InternLM2 #52Y, 7£ Ubuntu PC ¥ 4T MK, 417K &
JT7 :

s T8 o S o ity ey | 9 g, s ~ESHFELRKE, HEIEIR
FAEATRDIETE i B2
h.  fEH KR Server %iffi H MiniCPM #2%Y, 7£ Ubuntu PC ¥4 7ML, a1 &

FR:

MiniCPM fEFHiXF H RBRBE, PHEEFH.
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range Pi H /" Fiit GRINTT R AT A PR =) U A

ighest peak in the world called
world call

M. HHENSIFR A SETIAHRER

3.39.5.2. ET Gradio I#£ZIR5E

3.39.5.2. 1. MR&#Huw R R

1) B 56K 0T T 8 RKLLM T A4 rknn-llm 19
rkllm-runtime/examples/rkllm_server demo/rkllm_server SCAH: & A4 # i [1) .rkllm A58
A EAR BT A, AR PR KA AL S AR RS rkllm AR SCA
orangepi@orangepi:~$ Is

Qwen2.rkllm Qwen.rkllm rkllm server TinyLlama.rkllm

2) ZRJ5 ¥4 tkllm_server/gradio_server.py S A tkllm_lib = ctypes.CDLL('lib/librkll
mrt.s0')fE %A rkllm_lib = ctypes.CDLL("/usr/lib/librkllmrt.so'), #% rknnllm param.use
_gpu= True 14 °H rknnllm_param.use gpu = False.

orangepi@orangepi:~$ vim rkllm_server/gradio_server.py
rkllm_lib = ctypes.CDLL('/ust/lib/librkllmrt.so")

rknnllm_param.use gpu = False

3) ARJGTETF Rt b 223 pip FEAN gradio F .

WREH KR Debian12 &4, NFEWRAEMS pip3 install gradio>=4.24.0 -i https:/pypi.tun
a.tsinghua.edu.cn/simple J5 [ fl_E--break-system-packages

BIBA T
pip3 install gradio>=4.24.0 -i https://pypi.tuna.tsinghua.edu.cn/simple --break-system-packages

orangepi@orangepi:~$ sudo apt update
orangepi@orangepi:~$ sudo apt install python3-pip -y

orangepi@orangepi:~$ pip3 install gradio>=4.24.0 -i https://pypi.tuna.tsinghua.edu.cn/simple

4) SRJE VI3 rkllm_server H 3% NI21T gradio_server.py /a3 55 -

rkllm_model_path &% # 5 HEAL ) 4855 BR A2
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https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，即
https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，即
https://pypi.tuna.tsinghua.edu.cn/simple后面加上--break-system-packages，即
https://pypi.tuna.tsinghua.edu.cn/simple

range Pi H /" Fiit GRINTT R AT A PR =) U A

R AEAER TinyLlama BtiE--rkllm_model path ~/Qwen.rklim B3~
--rkllm_model_path ~/TinyLlama.rkllm.

I RAEE FH Qwen2 FE--rkllm_model path ~/Qwen.rkllm {EE¥CH
--rkllm_model_path ~/Qwen2.rkllm.

I RAEAER Phi-3 BEE--rkllm_model _path ~/Qwen.rkllm f&35A
--rkllm_model_path ~/Phi3.rkllm.

AL ] ChatGLM3 Hi4E--rkllm_model path ~/Qwen.rkllm &3A
--rkllm_model_path ~/chatglm3.rkllm.

IR Gemma FLIE--rkllm_model path ~/Qwen.rkllm BE5CH
--rkllm_model_path ~/Gemma.rkllm.,

IR AR InternLM2 FRFE--rkllm_model path ~/Qwen.rklim fE5RN
--rkllm_model_path ~/InternLM2.rkllm.

IR AR MiniCPM Fi3E--rkllm_model path ~/Qwen.rklim fE508
--rkllm_model_path ~/MiniCPM.rkllm.

orangepi@orangepi:~$ cd rkllm_server
orangepi@orangepi:~/rkllm_server$ python3 gradio_server.py --target_platform
rk3588 --rkllm_model_path ~/Qwen.rkllm

5) MEhRI At~ B PR, XA RS ds i G B A T

B HF S http://0.0.0.0:8080 A REFRR IP Hiht&iXA, EEFTERK IP #lk & H
B CIF &R SE B k.

Running on local URL: http://0.0.0.0:80880

To create a public link, set ‘share=True' in ‘launch().

3.39.5.2.2. ¥4 (Ubuntu PC)

1) B 200 RN R — & T T RS, BRI T AR 1P:80807,
FIHFI A an A -
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http://0.0.0.0:8080

range Pi H 7 F/iit PRI e A R 2 = BT B

G  A7s2 1031.3.215:8080 B a & 2

Chat with RKLLM

TE inputTextBox SMABIMERE, 1&F Enter 2, BITJ'S RKLLM EEELRTINE,

A

2) SRJE1E inputTextBox Fi AHE H 4 A 7] @ J5 1% 8] 42

€ @ AR=2 103132158080 Baf 4 a

Chat with RKLLM

fE inputTextBox MINERNERE, 1T Enter i, EIFT'S RKLLM EBELHITHIE,

ERESIEETL

a. TEFFRMR Server Uifd F TinyLLAMA ##7%4, 7F Ubuntu PC 3t 4708, 41k
KRR
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range Pi H 7 F/iit PRI e A R 2 = BT B

Chat with RKLLM

T inputTextBox A BRIME, F Enter i, BIEIS RKLLM EBELGHTTRIE.

Can you tell me which is the tallest mountain in the world

in wias first climbed by Edmund Hillary and Tenzing Norgay on May 29,

Yes, the tallest mountain in the world is Mount Everest, located in Nepal and Tibet. It stands at 29,029 feet (8,848 meters) high. The mount;

1953, fram the south side of the mountain_

Can youtell me how many seasons there are in a year

called the "seasonal cycle”. Each season has its own unique characteristics and patterns. For example, spring (March to May) is characterized

t days and abundant sunshine. Autumn (September to November] is cooler and drier, with

une to August) is hot and humid, with long,

shorter days and the beginning of the holiday season. Winter (December to February) is cold and snowy, horter days and colder temperatures. The seasons are marked by changes in weather patterns,

such as the onsct of spring, summer, autumn, and winter. Each seasen has its own unique sct of characteristics that contribute to its distinctive appearance and feel.

=4

— N

b FEFFRAN Server Ji A} Qwen B, 71 Ubuntu PC s EAT M, 1~ B R
Chat with RKLLM

ZE inputTextBox SNSEMIERE, & Enter 2, BIENS RKLLM IEELHTHIE,

HRESEE
BESESHA LEELE, OF TR TR, SHSEEE RS (29,0295R) |
—EEELIEE

—EFEOAET: & B =

nputTextBox

c. {EJFRMR Server Hiffiffl Qwen2 B, & Ubuntu PC SHEAT IR, I FElfr
TR A2 LA AR T 15
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range Pi H 7 F/iit PRI e A R 2 = BT B

{2 inputTextBox WINBAORIEE, ET Enter i, HIA]S RKLLM EEHITRIE.
Chatbe
Human: [80: TRIXTHERSHETEARE EROE ()
A EEEREESE. SHUEEMNESTSRS
B, ERESHTESFRITERN, TETERNTYEAmE. —SEik
C. ENERTRENERSHNIETSE. SNARE
0. FRENEOECRFEENNMAREN, SHAREN. 57 SULBRMEERSEMENETR

Assistant: ZE: A

=2 1248, 36k,

Human: [F80: TEIETHRSAITISERSRF FRIE)

A S SEEHEL TS HIEIGER

B. HEREESSFRN=ERR TSN aEREET SRR
C. EEETHRA(ERANAR—TAEMEE

o, EMEEEEATRARE

Assistant: (A

d. FEFFRMR Server uifd F Phi-3 #%4, 7& Ubuntu PC i dt 479038, 41~ KR :

Chat with RKLLM

#E inputTextBox EABEIEIZE, T Enter 2, AIO]S RKLLM ERLHITHIE.

Chatbol

e. fEJF KA Server Uif# | ChatGLM3 #i%, 7£ Ubuntu PC 44T, R
E R~

286



range Pi H 7 F/iit PRI e A R 2 = BT B

Chat with RKLLM

#E inputTextBox EAEBEOIEISE, 1T Enter 2, EIAIS RKLLM EEASHITINE,

EnHRs=ES
217, pReTESEE: TTESMIELG, S
SRE—EEE0IET
=ZgEll, —FEl4ET: 55 5 BEnss
7

b5

f. FEFF R Server Uifd ] Gemma #7%, 7& Ubuntu PC 5 idE47 K, @0~ B AT
TN

Chat with RKLLM

T inputTextBox BABAIRE, BT Enter 2, BIRIS RKLLM EELHITRTE.

il

-3

g TEFF R Server ¥if# F InternLM2 #i%Y, 7F Ubuntu PC it 4708, W F &
FrR:
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range Pi H 7 F/iit PRI e A R 2 = BT B

Chat with RKLLM

TEinputTextBox SALEROIEISE, 1R Enter 2, BITIS RKLLM ERNBITYNE.

h.  FEFF & HR Server i f# I MiniCPM #5784, 7F Ubuntu PC 3matATIR, ™ E
FT7R:

& inputTextBox EAMBROFE, ET enter§2, BIAIS RKLLM EELHITIIE,

3. 39.6. RK3588 iZ4T° RKLLM FAE T ) 14 BE MR 45 B

1) AT T RKER RN, & EAE 7 LE B N REN A S/ mai
n.cpp, F#EUGE, BHEGEHPE PC i K9 P AACHS ) rknn-llm/rkllm-runtime/ex
amples/rkllm_api_demo/src/main.cpp 1
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http://www.orangepi.cn/html/serviceAndSupport/index.html

range Pi /7 Fiit YN BRA = AT A

2z - RKLLMI E&

aEa rklimiEEl

Aizdeb&

E=ATE

—% =8t - RKILMTES - AR s s

main.cpp

2) % YnRERARES /N AT E TR 1E lm_demo U, AR JEARIEFF R IR HEIZ1TH
TR BRI AT KA

3) AT RN R, RJEHIT A Lm I RE o VRIS A AR [ 25 ]
L R AR o

4) NPU Failisl: {8 ] oy — > S AEASE Y 0] 325 i il ) B A3 A7 DA i 2
orangepi@orangepi:~$ sudo cat /sys/kernel/debug/rknpu/load
INPU load: Core0: 51%, Corel: 51%, Core2: 51%,

5) CPU fi#. WAF: M 57— SR AR A [ 25 jm) i I AT DL T g &

8 CPU ik (I3 1lm demo 35K CPU%{HE / CPU &
HHENAAREEA Im_demo #FEH MEM%/H * MEM & &

R LAE CPU HETH 5 — T, FHSSIRYE CPU i B MK B/NEEAT HEF &2
o
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range Pi H /" Fiit GRINTT R AT A PR =) U A

2367 orangepi 2699M 1506M S 58. 8.5 1:09.61 ./Ulm_demo ./Qwen.rkllm
2561 orangepi 3 2788 6.4 4. ud htop
1 1 8 567 /sbin/init

uev .32"/ib/systemd/systemd-udevd
679 :00.00 /bin/sh —e /usr/bin/usbdevice start

:00.01 /usr/bin/adbd
685 :00.00
686 :00.00
687

Tus

e: orangepiSplus
35, 22 thr

je: 8.31 8.25 0.
: 80:09:21

orangepi 6 8. 55| ./1lm_demo ./Qwen.rkllm
orangepi ] D s i @3

orangepi i 3 @3

orangepi 20 3 3 217 " 12 htop

orangepi ! 1g2e 0. 34 sshd: orangepi@pts/0

6) HERE: HEHESE, fIFROHERE, EARY RN d A token KiCE /R ALHERR Y AN
[A]o AERBEAEAT I 28 5m H AT ST ENTNASE R, ks B o :

AP 3C: Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has
its own advantages. The knowledge we gain from books and formal education enables us to learn about things that we have no opportuni
ty to experience in daily life. We can also develop our analytical skills and learn how to view and interpret the world around us in
different ways. Furthermore, we can learn from the past by reading books. In this way, we won't repeat the mistakes of others and can
build on their achievements.
bot: load rate: 251.511 tokens/s

Total tokens processed: 88
Time taken for last token: 10.52Ul seconds
Token rate: 9.25709 tokens/s

7) WUHTS: tHERIAR token B/ AR RLZAT 20 H 58— token AR H] . RFHIR
%5 2 MR BT RN, A2 R IS AT 1 283 th A 3T B 45 2R
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range Pi H /" Fiit GRINTT R AT A PR =) U A

HH T AN F R BE 5 AR AL [ —A) i ), Al RE S RAANFEIR 01 skng, &
A token B EAFAE ZE 5, 110 SEPRE A 1 token FUE7E RKLLM H A AL M.
PISREURTE, FrLARRAMTRA GPT A% 17 B A 256 4 token Y in ZAE %A T 20N
RMNGERGFE—ERE

A TEVREES: )48, BRMEMZ (CNN) FEHME ML (RNN) 7R EE
AN [) e 51Kt 7 A RS SC B 72 e ? R PR RE BRI I 28 S5 M 1) 2 s i, AR
CATEAFIRB LSS AR, 1A ERAR R B SRTE 5 AL BT 8] B 51 70 o
EAk, PR T IR 2 A el A B A R, AR AR 48 A I AL R B dropout
DRIE R NZ AR ST B, BRI NAELRTIAN LB RV, XM a0
5 HABAE AU Transformer 45, VAR R A% I LAS 22 3] A1, T4 ) — SR I S
E S N IR T SR 1

8) Fr A B A 45 R &

>
pe | 22 gype PR CPU | NPU | e o

AN nE | AR
THIE % : 58.6157 token/s

TinyLLAMA | 1.1B | W8a8 | 15.9% | 3*49% 1.376G
HEFE. 12.7262 token/s

THIE % : 168.525 token/s
Qwen 1.8B | WS8a8 | 13.7% | 3*50% | 2.72G
#EF . 10.8891 token/s

THIE 4 : 440.511 token/s
Qwen2 0.5B | W8a8 | 17.75% | 3*34% | 1.344G
HEF: 17.4542 token/s

THIE %S : 22.8119 token/s
Phi-3 3.8B | W8a8 | 13.13% | 3*62% | 4.288G
HEF . 4.72983 token/s

THIE 75 : 48.8464 token/s
ChatGLM3 6B | W8a8 | 83% | 3*75% | 7.04G
HEFE. 3.80383 token/s

FRIE 75 : 112.489 token/s
Gemma 2B | W8a8 | 8.25% | 3*64% 4.8G
HEFE. 6.41746 token/s

TiIE % : 117.099 token/s
InternLM2 | 1.8B | W8a8 | _ 11.87% | 3*57% | 2.432G
HEFE: 9.139 token/s
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range Pi H 7 F/iit PRI e A R 2 = BT B

. THIH 7S : 77.4655 token/s
MiniCPM 2B | W8a8 16.25% | 3*52% | 3.904G
HEF. 6.16648 token/s

3.40. RHMEBFERKFE

1) £ Linux RGISATHIEIEF, WREZKPE Type-C YRR, 7] FE2 FECCHE
RO FE B R B 0N, Bt CAAE W FELET I S5 10 poweroff i 2 5¢ A1 A AR 1)
Linux R24t, A B HIE.

orangepi@orangepi:~$ sudo poweroff

2) AIIFRARBCA %9%7]%3‘“%@ Uiﬂiﬂﬁki‘ﬁiﬂﬁ%?&mf%ﬂ%%m

R, Linux EHRARGH THARNEEESHHE TR AME BER
i Shut Down & J5 4 2<=H1

Log out orangepi

® ®© 0

Log Out Restart Shut Down

© ®

Suspend Switch User
Save session for future logins

Cancel

3) KAV RAZIT R b BT R B AT IFAL.

4) HEJF linux KA AN
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range Pi F /" Fit

BRI AT IR A " RBUIT A

orangepi@orangepi:~$ sudo reboot
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range Pi H 7 F/iit PRI e A R 2 = BT B

4. Ubuntu22.04 Gnome Wayland 5 [H £ 4t/ F 1. BH

ubuntu22.04 gnome SR BRI\ T2 panfork mesa F P 28], T2 K Kodi #E75
#5F0 Chromium % 2% 3 R B8 AR FR AN .

REERNENES T ETE wayland TR, WRFEMEH x11, FHiEFE xfee
REKBRR .

4.1. Ubuntu22.04 Gnome £ RZER B

ThRe Ubuntu22.04 Gnome Wayland

HDMI &R OK
HDMI F 3] OK
USB 2.0 OK
USB 3.0 OK
WIFI OK

BF OK

WikE O OK
FAN X OK
eMMC 53 OK
GPIO (26pin) OK
UART (26pin) OK
SPI (26pin) OK
12C (26pin) OK
PWM (26pin) OK
Cameral OK
Camera2 OK
Camera3 OK
LCD &7 OK
LCD fili# OK
HRE MIC OK
HAHLEE OK
HHLRE OK
i\ x 2 OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

LED /T OK
Type-C ¥ USB 3.0 OK
Type-C # DP &R OK
Type-C¥: 0 DP &5 OK
TF RE3) OK
NVMe SSD R 5l OK
SATA SSD Rl OK

F, 7 OK

AN OK

GPU OK

NPU OK

VPU OK

FFRM 68 OK

Z= WE 5 OK
Chromium fEELIR OK

4.2. BHARGZLEEHBE O RSN wayland K)J57%

1) RGERNEHKE LD RSN wayland, #IAJ73EW0 R Fios:
a. BEIRITRE

% Power OFF / Log Out

b. SRJ5i%EFE About, U1 Windowing System — 4~ & 7~ ) wayland )i B 1% & 1E
fif
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range Pi H 7 F/iit PRI e A R 2 = BT B

Settings About

A Privacy

< online Accounts

Ubuntu

11 sound
@ Power Device Name
&) Displays
: Memory
(' Mouse & Touchpad

Processor
= Keyboard

Graphics

3 printers

£ Removable Media Sk oty
#® color
05 Name

© Region& Language
4 05 Type -bit
¥ Accessibility
GNOME Version 4
o Users
Windowing system

* Default Applicatio
Software Updates

@ Date& Time

2) = Log Out ' ARG m =t N N 87 i

» orangepi

3) HIXERAGHTESE R d N E AL E

» orangepi

4) SRJ51%#E Ubuntu on Wayland, i N ZIL SR RS
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range Pi H 7 F/iit PRI e A R 2 = BT B

Select desktop environment

B o

o
o
o
&
®
®
®

‘ Ubuntu on Wayland (Default) I

4.3. PIHBNEBB AR

1) HRITIFRA

W Power OFf / Log Out

2) SRJ5i%E$E Sound, ZRJ51E Output Device H i 5 A8 B {d F i) 35 4 1% £ BN AT
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range Pi H 7 F/iit PRI e A R 2 = BT B

Q Settings = Sound - o x
& Network
System Volume
$ Bluetooth
W
E Background
over-amplification
= Appearance A aising the e al
& nNotifications
Volume Levels
Q search
ﬁ System Sounds L]

[ multitasking

B 2
B8 Applications > output

Ef Speaker - Builtin Audio Test
@ Online Accounts n HOMI - Builtin Audio

W Privacy >

= sharing Balance
Ge Powe Input
O Dpisplays Input Device i} Internal Microphone - Built-in Audio -
& Mouse & Touchpad

. Volume )
E Keyboard
= Printers Alert sound

4.4. GPU B A 1%

1) 7ERMFITH—A %0, A% glmark2 @r 4, W4 AE%E £ GL_VERDOR J5
[l 2.7~ Y Panfrost #6W1F 1 H £ GPU
orangepi@orangepi:~$ glmark?2

2) glmark2 B4 1K—M A 1000 £ 53
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range Pi H 7 F/iit PRI e A R 2 = BT B

orangepi@orangepi: ~ - O x

5: FPS: 1948 Fra

tum: frag FPS: 1877 FrameTime:

nent-st
gment-unifo false:vert step S 19 FrameTi

fragment-unifor U eX-§ eTim|

3) iz1T gpu_load.sh AT LLEE GPU 41T RIS

orangepi@orangepi:~$ gpu_load.sh

4.5. Chromium | Y5 23558 AR 5B AL AR 7 v

1) &7 Chromium ¥ Y528
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range Pi /7 Fiit YN BRA = AT A

2) #RJGAE Chromium W % 28 -H 4 N\ chrome://gpu 7] LLEXF ~ GPU FIALAR ARG 1) 52
FrfE L

@ GPUInternals x
S 4 & o .

Copy Report to Clipboa

Graphics Feature Status
= Canvas: ated
Canvas ou tof u o:ess astenzaum L abl
D to

[?
G
<
P
]

3) PRJE AT AT T AR sl R 50— SRRSO B A 0 W A5 mh e N T 10 %A 4 R
ARG B B SO

usr/local/test.mp4

4) FRTBCRBH I fige 7] AFE 28 3m TP 24T T vpu_debug.sh A4S, WRA A T M)

ITEM e, WA (8 A AR RS AR
orangepi@orangepi:~$ vpu_debug.sh
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

4.6. Kodi B BALS MR 7 72

VER, 7 Wayland £HFTEEFT I Kodi E-nE&FE WS, EZHEEETHERR
J7EFTIF Kodio

) HREHAS

Log Out orangepi

orangepi will be logged out automatically in 60
seconds.

Cancel Log Out

» orangepi
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range Pi H 7 F/iit PRI e A R 2 = BT B

3) MRJa midr N E s AL E

» orangepi

4) SRJE 1% FE Kodi Wayland, P N\ %0055k R4

Select desktop environment

B o

0200000

5) Kodi T )5 A onw F Fros

KODI

from (lebian

TVs

Music e el
ry is currel
ction, add

Music videos

™v Ente

Radio

Games

Add-ons

6) Ja Rt E
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range Pi H 7 F/iit PRI e A R 2 = BT B

KODI

from (ebian

o Q

Movies

TV shows

7) SR J5iLHE Player

System

Settings

=

Player

(2]

Settings / Player

Videos
Music
Discs
Pictures
Language

Accessibility

&L standard [

9) MEHPE SR Expert X, AR ERW I EFTR
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range Pi H 7 F/iit PRI e A R 2 = BT B

Settings / Player

Videos

Musie

Discs

Pictures Playback
Language

Accessibility

Normal

# Expert [)

Settings / Player 2 32 PM

Videos Sync pla )

Off

Normal
Discs

Pictures
Language - Enable HQ scalers for scaling above
Allow using DRM PRIME decoder

Accessibility

re acceleration with DRV

Q Expert

11) REFERATRSEAN =R G A AT, AR AT PA_ A% AR S 31% AR
B RGH, REFAIEIKL
a. BEAHANTFRM, RIG1EE Movies
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range Pi H 7 F/iit PRI e A R 2 = BT B

KODI

from (lebian

o o Q

= Movies

Your library is currently empty. In order to populate it with your pe

) iles" section, add a media source and configure
Music videos and indexed you will be able to br

TV Enter file tion Remove this main menu item
Radio
Games

Add-ons

SR 51 FE Add videos...

4+ Add videos..

ARG 1EFF Browse
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range Pi H 7 F/iit PRI e A R 2 = BT B

Add video source

Browse

Enter a name

Cancel

d. #RJ5i%EFE Root filesystem

Browse for new share

Home folder Cancel

Network File System (NFS)

Root filesystem

Video playlists

Windows network (SMB)

e. SRJGILEFE usr
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range Pi H 7 F/iit PRI e A R 2 = BT B

Browse for new share

root
run Cancel
shin

selinux

snap

shv

f.  SRJEIEFE local

Browse for new share

bin OK
games Cance

include

local

sbin
share

SEC

g JEiLFF OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

Browse for new share

bin Cancel

etc
games
include
lib

man
shin

share

h. AJFi%EE OK

Add video source

Enter the paths or browse for the media locations.
Browse

Add

Enter a name for this media source.

local

OK [\ Cancel

i. SRJEIEFE OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

Set content

This directory contains None

Cancel

Content scanning options

Exclude selected folder from scans

Skip filename matching for external audio tracks

j. BRJEHEN local X fFIEH

@]
+

k. SRJE R AT LAART test.mpd KRS |
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range Pi H 7 F/iit PRI e A R 2 = BT B

test.mpd k: 8.15 MB

12) $ETBARAR I iz ] AAE dr 24T H it ssh 803 5 1) 1847 K vpu_debug.sh Ji
A, N NRST BV, B A R AR A AL
orangepi@orangepi:~$ vpu_debug.sh

[ 1830.938378] rk_vcodec: fdc48100.rkvdec-core:1 session 3573:2 time: 2728 us
[ 1830.938461] rk vcodec: fdc38100.rkvdec-core:0 session 3573:2 time: 2617 us
[ 1830.941179] rk_vcodec: fdc48100.rkvdec-core:1 session 3573:2 time: 2661 us
[ 1830.941777] tk_vcodec: fdc38100.rkvdec-core:0 session 3573:2 time: 2708 us
[ 1830.944727] rk_vcodec: fdc48100.rkvdec-core:1 session 3573:2 time: 3444 us
[ 1830.945211] rk_vcodec: fdc38100.rkvdec-core:0 session 3573:2 time: 3331 us
[ 1830.970563] rk_vcodec: fdc48100.rkvdec-core:1 session 3573:2 time: 2547 us
[ 1831.199650] rk vcodec: fdc38100.rkvdec-core:0 session 3573:2 time: 2703 us

13) &I test.mp4 ALIT A CPU 1) 5 F R AE 20%~30% /5 44 -
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

4.7. Ubuntu22.04 Gnome 3% ROS 2 Humble §j 5%

1) f#if install_ros.sh i) DL 22 %% ros2

orangepi@orangepi:~$ install_ros.sh ros2

2) install_res.sh A %2558 ros2 J54 HBNIZ4T T ros2 -h w4, WIRFEE 2 T HI A
ITEN, UEH] ros2 A 5E i

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

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

optional arguments:

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

action Various action related sub-commands

bag Various rosbag related sub-commands

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

lifecycle Various lifecycle related sub-commands

multicast Various multicast related sub-commands

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

security ~ Various security related sub-commands

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

Call ‘ros2 <command> -h" for more detailed usage.
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range Pi H 7 F/iit PRI e A R 2 = BT B

3) SRJG AT LA test_ros.sh I AT ROS 2 &5 28 52, WReEHE 2] F
FTED, i8] ROS 2 REIE W I81T

orangepi@orangepi5:~$ test_ros.sh

[INFO] [1671174101.200091527] [talker]: Publishing: 'Hello World: 1'

[INFO] [1671174101.235661048] [listener]: I heard: [Hello World: 1]

[INFO] [1671174102.199572327] [talker]: Publishing: 'Hello World: 2'

[INFO] [1671174102.204196299] [listener]: I heard: [Hello World: 2]

[INFO] [1671174103.199580322] [talker]: Publishing: 'Hello World: 3'

[INFO] [1671174103.204019965] [listener]: I heard: [Hello World: 3]

4) 1247 N HEF a2 A LT IT rviz2

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

orangepi@orangepi:~$ ros2 run rviz2 rviz2

5) Y
http://docs.ros.org/en/humble/index.html

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

4.8. WEPIAE UK LR A RN LRI

) HRATI A
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http://docs.ros.org/en/galactic/Tutorials.html

range Pi H 7 F/iit PRI e A R 2 = BT B

2) RJ54k 3] Region & Language £, JAJ5 /&7 Manage Installed Languages 1% i

£} settings

Settings Reglon & Language
88 Applcations

& Privacy My Account Login Screen
@ online Accounts
= sharing
% Sound
Language
G Power
O Displays Formats
§ Mouse & Touchpad
Keyboard Formats United States
= Printers

# Removable Media

& color

M Region & Language

% Default Applications

© Date & Time

3) SRJETE ] RS Ao B h OUE (D JHZEASD, R B HAE R BT a6 1)
A, #1585 BR R T B pR:
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range Pi H 7 F/iit PRI e A R 2 = BT B

Applications
Privacy
Online Accounts Language Suppert

Sharing Language Regional Formats

Sound Language For menus and windows:

English \

Drag languages to ar them in order of preference.
Changes take effect next time you log in

English
Power

Displays

Mouse & Touchpad
United States
Keyboard
Apply System-Wide
Priniars Use the same lnguage choices for scartup and the lagin screen.

Removable Media Install / Remove Languages..

color Keyboard input methad system: | Fcitx 5w

Region & Language

Accessibility

Users

Default Applications

Date & Time

Applications

Privacy

Online Accounts Language Support

sharing Language Regional Formats

Sound Language For menus and windows:
il (RO} English
Power

Displays

Mause & Touchpad
uages to arrange them in order of preferenca.
@ effect next time you log in United States

Apply System-Wide

Use the same language choices for startup and the login screen.

Keyboard
Printers
Removable Media Install / Remove Languages...

Color Keyboard input method system: | Fcitx5

Region & Language

Accessibility

Users

Default Applications

Date & Time

5) AR5 E)E Linux RGFECE AN

6) EHHEANRGG, (£ NHKFHELEAZFRAER, K5 EREE CrEey
TRIE PR SCA e 15 th B By 3
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range Pi i/~ Fit

YT AT A R 7 RO AT

7)

7

N

Ny

v

&

5% [ —

[/home/arangepi/Desktop
J/home/orangepi/Downloads /home/orangepi/ T8

[home/orangepl/ i

fhome/orangepifTemplates /home/orangepi/fiR
Jfhome/orangepi/Public

/home/orangepi/Docymients /home/orangepi/X 14
/home/erangepi [homeforangepi/ S
Jhome/orary Jhome/orangepi/ElH
Jhome, [home/orangepi /i 5H

BiEXHRERIHMEEE?

BA, BT NAETHREEREENAFRERR

HTEMENR. BERRSEMLUT

/home/orangepi/ £ 3t8y

EHERW

ISR e SiGE T iySE S

8) SRJGFI I Feitx5 ML & 27
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range Pi F /" Fit

YT AT A R 7 RO AT

bt & Fcitx5-config-gt

Fcitx i@ - o x

= BAE | £BEW | KA

LEiE ke

#48: | Default = b =
EE-EE (£3)

ERAFRETR

BE-EE NEL) -FE WMEL =
Bt - EEHIE - &g (BE, £, Macintosh)

B -UOAE-FE (DR, 26, @K

it - BM=15- BR=E (UnicodeExpert)

BE-BR=E

WiE

$B88 - JNiE - Hanyu Pinyin (with AltGr dead keys)
BE-NE

&3 ()

EI*%

e | ECHEBERAE

B,

E-TEANERAERERS. ERERERRSIRE - FAEANEE—.

PREERIAD)

3 %iE(C)

10) MEFFJ RS mE AR s, B R dee e R ey
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range Pi H 7 F/iit PRI e A R 2 = BT B

& Feitx5-config-gt
Feitx BBE

WAE | 2BEM  MOOEF

LEmAE: ARWAE

538 | Default

8- 2E (2 BE-HEEE-EE (0E, B5HES)
HE BE-EE (0RK) - EE (08K
- BEHE- 58 (32, #8, Macintosh
#f-MENE- 53 (32, #6, 29
B8 -BRZE-BRZE (UnicodeExpert)
{ |BR-ER=E

s

8% - ;W& - Hanyu Pinyin (with AltGr dead keys)
#2- 18

kP (PE)

BB

EEFL

EEHE

BED
k=i
LR

ERRERETR v RETUEEE(S
ETEAZEAERENE. ARCEESURTNE - FESANTE

'EER LD

12) #77F Geany J&, ERINIERTL AL, FATATLUEE Ctrl+Space PRIEHEK U] H
B SCRINEL, ARJEERER A TS T
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range Pi F /" Fit

YT AT A R 7 RO AT

FBE - Geany
] HRWE) #F(() =FH(NV) X&(D) HEP) ke IRM #E8H)

<

89:39:38: ZF Geany 1.38
B0:39:38: WAR-ZREENF

Fo ERo BA MEF B RBUTRe NHXEAE
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range Pi H 7 F/iit PRI e A R 2 = BT B

5. Orange Pi OS Arch R 4if# FH i BH

5.1. Orange Pi 0S Arch RZERLEI

Dhee OPi OS Arch Gnome Wayland
HDMI &7~ OK
HDMI &5 OK

USB 2.0 OK

USB 3.0 OK
WIFI OK

®r OK
B D OK
FAN X5 OK
eMMC )33 OK
GPIO (26pin) OK
UART (26pin) OK
SPI (26pin) OK
12C (26pin) OK
PWM (26pin) OK
Cameral OK
Camera2 OK
Camera3 OK
LCD &7 OK
LCD fili# OK
W, MIC OK
HALRR OK
HIRE OK
mim\ x 2 OK

LED 4T OK
Type-C ¥ USB 3.0 OK
Type-CE O DP &7~ OK
Type-C £ DP E4 OK
TF RJE3) OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

NVMe SSD R 5 OK
SATA SSD R 5 OK
220 OK

AR/ OK

GPU OK

NPU NO

VPU OK
FERMLIZ R OK
1R OK

5.2. OPi0S Arch &% /#F SATA SSD 51

THEFFZAK m.2 %D BER] DM A nvme ssd, A PAfEA sata ssd. BT peie2.0
FEHI BB sata 282 1k — 1, FrUAE—B A R G HHH A —/BCE . Orange
Pi XA i1 OPi OS Arch %@ﬁmﬂﬂiﬁ‘hﬁ peie FECE , BT CABRIA R BB 1R nvme ssd.
R sata ssd, FEFTHHMKEES1T.

218 5201 MAEWE SATA N2 25668 §

::'
.
@ o I\II|II\II|I|III|\I||I|I|I MR o

2) PRJAHE SSD FAJF AR M.2 51, JFE EH
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range Pi H 7 F/iit PRI e A R 2 = BT B

3) sata ssd ff] I H AT 2 S R AFAl B4

4) #RJ5 1E /boot/extlinux/extlinux.conf i1 T [ I & .

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-cm5-tablet.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-ssd-sata0.dtbo #75 B R ITHIECE

5) SRS E 8 OPi OS Arch &%

6) B —VIIEH, RYHE D)5 sudo fdisk -1 472 5t 7] LI 3| sata ssd (115 B,

[orangepi@orangepi ~]$ sudo fdisk -1

Disk /dev/sda: 238.47 GiB, 256060514304 bytes, 500118192 sectors
Disk model: Fanxiang S201 25

Units: sectors of 1 * 512 =512 bytes

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

/O size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: gpt

Disk identifier: 43FFB292-340D-654C-8C30-6C64AEDAAOF4

Device Start End  Sectors  Size Type
dev/sdal 2048 500117503 500115456 238.5G Linux filesystem
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range Pi H 7 F/iit PRI e A R 2 = BT B

5.3. 10.1~} MIPILCD BER{ERFE

5.3.1. 10.1~F MIPI RENHIEFE

1) e T E
a. 10.1 <} MIPI LCD &7 B+l 5t .

b.  BFEREEHENH3 1pin ¥ 26pin HEZE .

c. 30pin MIPI HEZk.,

d. 12pin fAf#E5EHEZ
y/_’///..-WM/MIIII///f//_f_m__f{.({z
4 80C 60V VW-1 AWM 20624 = j

ﬁ%‘ o7

2) %M R B 12pin ¥ 5EFELZE . 31pin %5 26pin FEZE. 30pin MIPI HEL 43 31 b 5
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A

range Pi H 7 F/iit PRI e A R 2 = BT B

Btk b, ERMER R AGEE T, LeiREEGmy b, R
B2 B R R BE AR Ml 1Y A L

3) FME T BB E R HELR e B T MIPLLCD 5 b, it 31pin # 26pin
HFLIE R MIPLLCD Jif 5 #:-24 «

5) e iEid 30pin MIPT HEZR &+ 21T K AR i LCD 211 1,
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

5.3.2. FTFF 10.1 ~F MIPI LCD REECE 1 HE
1) OPi OS Arch 88 BRI\ 2 %G 4T IT mipi led FEEEMOMECE 1, 4 555 2248 B mipi led
Fi, FHETFHITIAAT.

2) JF it mipi led Bf %503 140N B BTR -

“_ ‘

|
]
o
=

3) 4771 mipi led BC & K77 1EI0 T PR

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5-pro.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opicm5-tablet-led.dtbo #75 2NN AL B

4) RJSE 2 OPi OS Arch &% .

5) HRJEW LLE R led BRI RN s GBRIANEER) -
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range Pi H 7 F/iit PRI e A R 2 = BT B

5.3.3. ek BRI\ ) a2k

1) 156 i A A R IR X
- |oe«o]

2) RJEATIF i E .
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range Pi H 7 F/iit PRI e A R 2 = BT B

] Wired ¥ xunlong_or... =&

$ Bluetooth C Night Light

@ Dark Mode & Airplane Mode

3) A5 1EFE Displays.

Q Settings H Displays x

O Multitasking

Orlentation Landscape -
88 Applications 3

Resolution 1920 = 1080 (16:9) +
® Privacy EY
@ Online Accounts Refresh Rate BO.0O0Hz
S oG Scale 100%  200%

o0 Sound
Night Light Off »
© Power

@ Mouse & Touchpad
B Keyboard

& Printers

B Removable Media

& Color

4) 4RJ57E Displays [ Orientation 1% 5548 e 4 (1) J5 1] .
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- of

|
Qa Settings 3 Displays x
D Multitasking
Qrientation Landscape ~
BB Applications L 2
Resolution g, Landscape: !
@ Privacy » Portrait Right
@ Online Accounts Refresh Rate Portrait Left
Sharing Scale 3 Landscape (flipped)
) Sound
Night Light off »
© Power
&) Displays
@ Mouse & Touchpad
B Keyboard
& Printers
B Removable Media
* @ Color ) |

5) SRJEIEF: Apply.

Q Settings H Cancel Apply Changes? -

101 Multitasking

Orientation Portrait Right «
88 Applications >
Resolution 19201080 (169 ~
@ Privacy 3>
@ Online Accounts Refresh Rate
«¢ Sharing Seale
4 Sound
Night Light
© Power
&) Displays

@ Mouse & Touchpad
B Keyboard
= Printers

B Removable Media

& Color
—

6) RJGHLEER B A A ey 1, BB IE 7R 21 Keep Changes K )i fifi i€ i
¥

Keep these display settings?

Settings changes will revert in 19 seconds

Revert Settings Keep Changes
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range Pi H 7 F/iit PRI e A R 2 = BT B

7) LCD % hes% 90 B J5 B nun K Fizs:

8) OPi OS Arch &%t LCD FHHIfE I s S FEE B 7 M KIhese i es, LHRH
b E

5.4. 0V13850 #1 0V13855 MIPI % 3L (iR v

H BT & W S R ZMIPIHE % Sk, OV 13850 IOV 13855, EARKIE R W R Fixs:
a. 1300 JJMIPIHZE L IOV 13850 515 3k .

OV13850 F1OV 13855 A% I At F I FL AR FNFPCHEZ /&2 — FEI, R a4
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

SRIRAEF R BRI E A —FE . FPCHEZ N N IR, HEEFPCHIZZ A T M,
PRETO MBI s i 224 B TF AR 4845 k4% 1, ARETO CAMERA I bt 7 24 21
BRI

PG L a3 MRSk D, A R A —AME,
Fras, HA

a. 1 5308 0V13850 #14:L.

b. 2 SO OV13855 4L,

c. 3 BHORMA, ZHEHIA,

Orange Pi CM5 Base Tablet J1 &t & dtF 3 MEFLE M, 1H CAM1 ATLLH
K2 OV13850 5L OV13855 %3k, Cam2 1 Cam3 & i} AR IE i BAR IR G LS,

AT X Caml. Cam2 F1 Cam3 (42 B W1 T K fs:

TG KATTETT RAR T Cam1 B2 1 (771501 F iR
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N

' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

B RAGSLBIT R b JE, AT LA R T 8 75 1R A Sk
a. 1 5C7E/boot/extlinux/extlinux.conf 1 _F T M K & .

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-cmS5-tablet.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-opicm5-tablet-cam1.dtbo #7% Z 4N b1 HIAC &

b. RJFE)E OPi OS Arch &%
c. RJGTERM RGP I —N K, ST T HA.

orangepi@orangepi:~$ test_camera.sh

d. SRJERLAEFR BIFHAR K X T B i 1

Activities [ GSt

gst-launch-1.0
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range Pi H 7 F/iit PRI e A R 2 = BT B

5.5. WEFICAFURZEPTMAIER TS

1) 15 s A A R R X
L |ooee]

2) RJEATIF i E .

O Wired

£ Bluetooth C Night Light

0 Dark Mode = Airplane Mode

3) #RJEHE System L i
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0 range Pi B AT VRYITIT RS TR A A R

' 4
Q Settings : System = B G
S h
e @ Region & Language 5
@ Online Ac = Systemn language and localization
nline Accounts
Date & Time
) Sharing © Time zone and clock settings g
. Users 5
-
@ Moused Touchpad Add and remave accounts, change password
Remote Desktop
& Keyboard = Allow this device to be used remotely a
& Color @ Secure Shell ”
SSH network access
= Printers About
| Hardware details and software versions 2
T Accessibility
W Privacy & Security
=
4) #RJ5#k 3 Region & Language 1617,
e
Q Settings - System B B &
9 Y
Q  Search

@ Online Accounts

Date & Time

o . >
g Sharing Timezane and clock settings
. Users N
-_
' Mouse & Touchpad Add and remove accounts, change password
Remote Desktop
>
& Keyboard —  Allow this device to be used remotely
Secure Shell
& Color S5
E SSH network access
= Printers About
a >

Hardware details and software versions

7 Accessibility
W Privacy & Security

i} System

S
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o
£ range Pi Fil /1 VRN TT IR A PR A 7 BRI A

5) #RJE 1%+ Language.

| &
Q Settings : < Region & Language =) e (X
Q Search The language setting is used for interface text and web pages. Formats are
used for numbers, dates, and currencies.
@ Online Accounts
Your Account
&5 Sharing
L
anguage 3
English
@ Mouse & Touchpad
F
o.rmats >
=] Keyboard United States
&8 Color
%= Printers
T Accessibility
W Privacy & Security
1} System
I

6) SRJFIEFEDE .
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(5 range Pi 1]/ T/ YT AT A R 7 RO AT

Cancel Select Language

English United States

B v HE

7) #RJG K Select.

Select Language
U d States

HE
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range Pi H 7 F/iit PRI e A R 2 = BT B

8) #RJa K Log Out... & R4, HEMENRS.

Q Settings : € Region & Language = 02 o

.

Q. Saarch Language and format willbe changed after next login  Log Out...

@ Online Accounts Thelar

A

Sharing

Your Account

Mouse & Touchpad
Language

Keyboard
Formats

$ B o

Color

Printers

E

Accessibility

Privacy & Security

5 €

System

9) SRJE I LAE B SR m AR SR ST .

8A198 0548
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range Pi H 7 F/iit PRI e A R 2 = BT B

10) #RJ5 %3 feitx-im Al feitx-configtool,
[orangepi@orangepi ~]$ sudo pacman -S fcitx-im feitx-configtool
o PR feitx-im A 3 Rl
P E community
1) feitx  2) feitx-qt5  3) feitx-qt6

AR (BRA=2iEE ): 1

11) $RJG4THF Feitx BC BT .
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range Pi i/~ Fit

YT AT A R 7 RO AT

12) SRJE¥E N Google BEF N1

BAZ =EEE W

HE-EE (X2ER)

Li B
+ = 4+ 4 & @

bR RIS,

WAKER
Hth0eR

AR ERERRE=WE - FRESHEE- .

3
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é range Pi JH /" T} YT AT A R 7 RO AT

Bk -TE =0

EEFH LB (W)

HEME WiE [ E)
OUETHMES
BEWMLE

13) SRJEHATAT LTI — ALl ol R SN, AT &), AR ERIAIE R 4
AL, BATAT L@ Cerl+Space tREESEKUIH L H ST, R IaBiaeR A
X1

5.6. 23 wiringOP [HI 51

| #E#, Orange Pi K7l OPi OS Arch #/&H E A% T wiringOP, K3k |
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range Pi H 7 F/iit GRINTT R AT A PR =) U A
wiringOP KIS E EH, BULREH THRFFRE, ERFAHT.

HARZEFLLIEAIT T gpio readall 4%, WMRBEE THKMWE, HH
wiringOP E& i3I HRRIEH .

[root@orangepi wiringOP]# gpio readall
R +---4+CM5 Tablet+---
V | Physical | V

I
+
I
|
I
I
I
| GPIO1_A2
| GND
GPIO1_BO |
3.3V |
SPIO_TXD [
SPIO_RXD |
SPIO_CLK |
I
+

GPIO1_A4
GPIO1_A6
GND

PWM3
SPIO_CSO

I
I
I
I
I
I
I
I
I
I
I
I
| SPIO_CS1

—_—, 4

Physical |
---+CM5 Tablet+---

+
I
+
I
I
I
I
I
I
I
I
I
I
I
I
I
+
I
+

+
I I
+ +
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
+ +
I I
+ +

1) F#k wiringOP FIfLHS .
[orangepi@orangepi ~]$ sudo pacman -Syy git

[orangepi@orangepi ~]$ git clone https://github.com/orangepi-xunlong/wiringOP.git -b next

EE, BE TR wiringOP next X HRFS, HHIK T -b next XS,

MR M GitHub FERAVEE A, 7 LL% Orange Pi CMS Base Tablet B0k FEUE K E
T EH T wiringOP.tar.gz KRG ES% .

wirngOPiEEEiEE

wirngOP-PythoniEREEEEE

2) 9wk %% wiringOP.

[orangepi@orangepi ~]$ sudo pacman -Syy make gcc

orangepi@orangepi ~]$ e¢d wiringOP

[
[orangepi@orangepi wiringOP]$ sudo ./build clean
[orangepi@orangepi wiringOP]$ sudo ./build

339



http://www.orangepi.cn/html/serviceAndSupport/index.html
http://www.orangepi.cn/html/serviceAndSupport/index.html

range Pi H 7 F/iit GRINTT R AT A PR =) U A

3) WK gpio readall A2 )% H a0 R

[root@orangepi wiringOP]# gpio readall
R +---4+CM5 Tablet+---
V | Physical | V

GPIO1_A2
GND
GPIO1_A4
GPIO1_A6
GND

PWM3
SPIO_CSO
SPIO_CS1

GPIO1_BO

3.3V
SPIO_TXD
SPIO_RXD

I
I
I
I
I
I
I
I
I
I
I
SPIO_CLK |
I

—_—_
—_—, 4

Physical

+
I
+
|
|
|
|
|
I
I
|
|
|
|
|
|
+
[
+ ---+CM5 Tablet+---

+
I I
+ +
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
I I
+ +
I I
+ +

5.7. 26pin £2 GPIO. 12C. UART. SPI 1 PWM ik

ER, WRTBERE fdt overlays AR ITAZANEE, BB T HL OFAR B EHERRTSE—1T
T

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-cmS5-tablet.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-i2¢5-m3.dtbo /dtbs/rockchip/overlay/rk3588-uart4-m0.dtbo

5.7.1. 26pin GPIO H iR,

1) JF&MR 26pin F1EFEA 17 4> GPIO HATLMEH, TLL 7 5 51 ——% . GPIO
9 GPIO1_A3——XJ B wPi 55 8 2——ABE R~ W % B GPIO [ Sk HL .

[root@orangepi wiringOP]# gpio readall
T +---+CM5 Tablet+---
| V | Physical | Vv

|
|
| 62 |
[ 35 |
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

2) B E GPIO % AR, Hh 58 = AN S50 B N\ 5] Xt N 1K) wPi 75 o
[orangepi@orangepi ~]$ gpio mode 2 out

3) SRJa B E GPIO M HIG H T, s B 5¢ Ja m] DA 3 FH 0 6 5] Ry e I PO
WA Ov, UEHBCE R EL)
[orangepi@orangepi ~|$ gpio write 2 0

8 H gpio read s 2 FTAEH] 7 551 IEMEV)ZN T 0.
[orangepi@orangepi ~]$ gpio read 2
0

4) SRJEBCE GPIO it i T, B 58 Ja m] DA o B3I 51 A0 ) v s A
40RO 3.3v, U ICE T R
[orangepi@orangepi ~]$ gpio write 2 1

¥ F gpio readall 7] LLE ] 7 55 HFMEV)Z N T 1.
[orangepi@orangepi ~]$ gpio read 2
1

5) FoAt IR BCE 7R3, HFR B wPi 5 o 51 IR B2 F P 5 B AT
5.7.2. 26pin GPIO 1 &3 B BH i 5 B v

1) FTLL7 55—t M GPIO N GPIO1_A3——5%t M wPi FF'5 N 2—— Ry f5il
ARUMA R B GPIO ) 1 R 47 HPH

[root@orangepi wiringOP]# gpio readall

e +---+CM5 Tablet+---
Mode | V | Physical

|
|
| 62 |
I

2) HIETHEWE GPIO MM AR, Hrp s =S4 N 5| I BT wPi
FP5
[orangepi@orangepi ~]$ gpio mode 2 in
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

3) wENMASI)E, HAT T HF a2 A LU E GPIO )y E i
[orangepi@orangepi ~]$ gpio mode 2 up

4) SRR T R A2 B H GPIO T, WER ATy 1, S R i B L
b

[orangepi@orangepi ~]$ gpio read 2

1

5) R PAT T B T LA E GPIO FON R fi =
[orangepi@orangepi ~]$ gpio mode 2 down

6) RGN N A a2 GPIO HE Y, AR E~FJy 0, 1 B R i B
I

[orangepi@orangepi ~]$ gpio read 2

0

5.7.3. 26pin 12C JR,

1) B FZRA[ %I, Orange Pi CMS Base Tablet 1] Ff¥] i2c 4 i2c4 il i2¢5 JLPH4 i2¢ &
%

HHhee S Hzhik HHheR GPIO  |GPIOFF5 || PP S | 3| FF S | GPIOFF S GPIO -85k EHhee
3.3V 1 2 5v
PWM13_M2(febf0010) UART1_RX_M1 12C5_SDA_M3 | GPIO1_B7 47 3 4 5V
UARTL_TX_M1 12¢5_scL_M3 | GPIO1_B6 26 5 6 GND
PWM1_M2(fd8b0010)| 12c4_SCL_M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 __|SPI1_MISO_M2
GND 9 10 57 GPIOL_D1 UART6_RX_M2 __|SPI1_MOSI_M2
PWMO_M1(fd8b0000) |  UART4_TX_MO SPIL_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12C4_SDA_M3
UART4_RX_M0 SPI1_C50_M2 | GPIO1_D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPID1_A4
3.3V 17 18 38 GPIOL_A6
SPI0O_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 a1 21 22 39 GPIO1_A7 | PWM3_M3|fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPID_C50_M2 UART7_RX_M2
GND 25 26 45 GPIO1_B5 SPID_C51_M2 UART7_TX_M2

#£ OPi OS Arch &4tH, 26pin FH i2c BINER RN, BEFIITIF AR
J:: 8

£ /boot/extlinux/extlinux.conf H I\ FH L A ZAE 2B E, SR)/FE/E OPi OS
Arch RZ AT CAFEIRTFTIF i2c4 F i2eS5, MR A B[BEITH—A, BAMES—AH
1)
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range Pi H 7 F/iit PRI e A R 2 = BT B

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-cm5-tablet.dtb
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-i2c4-m3.dtbo
/dtbs/rockchip/overlay/rk3588-i2¢5-m3.dtbo

EnatrhREFESE T, FPRANEEZREERZERIT.

2) JA3) OPiOS Arch R4iJ5, SEffiih F/dev FAFE i2¢ &7 A

[orangepi@orangepi ~]$ Is /dev/i2¢c-*

3) SRJETE 26pin #23k [ i2¢ G| ERE—A 120 W4

12C B SDA X}M 26pin SCL X} M. 26pin
12C4_M3 12 55/ 7 55
12C5 M3 3 55| 555

4) SR )51 i2edetect -y iy U R RERLI BERL 1) i2¢ Bt AUMAE, HIUH i2¢ fE

WA

[orangepi@orangepi ~]$ sudo pacman -Syy i2c-tools
[orangepi@orangepi ~]$ sudo i2cdetect -y 4 #2c4 2
[orangepi@orangepi ~]$ sudo i2cdetect -y 5 #2c5 M2

5.7.4. 26pin UART ik

1) B 3R %1, Orange Pi CM5 Base Tablet 7] F ) uart 24 uartl . uart4. uart6 Al uart7

FLVYH vart S22

HHhee S Hzhik A hek GPIO  |GPIOFF 5 || FFS | 3| FFS | GPIOFF S GPIO A Thik HEHhee
3.3V 1 2 5v
PWM13_M2(febf0010) UART1_RX_M1 12€5_SDA_M3 | GPIO1_B7 47 3 4 5V
UARTL_TX_M1 12¢5_SCL_M3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12C4_SCL_M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 __|SPI1_MISO_M2
GND 9 10 57 GPIOL_D1 UART6_RX_M2 __|SPI1_MOSI_M2
PWMO_M1(fd8b0000) |  UART4_TX_MO SPIL_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12C4_SDA_M3
UART4_RX_MO SPI1_C50_M2 | GPIO1_D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPIOL_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 a1 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPID_C50_M2 UART7_RX_M2
GND 25 26 45 GPIO1_B5 SPID_C51_M2 UART7_TX_M2

F£ OPi OS Arch 249, 26pin H i vart AR XK, FEFINITH A 68

A
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range Pi H 7 F/iit PRI e A R 2 = BT B

FE/boot/extlinux/extlinux.conf F I FHAAFZEIT o HREE, R/5E)E OPi OS
Arch R ELT] CLE BT uartl. uartd. uart6 fl uart7, WERRFEITHF—,
MARET —/NEITT,

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-cm5-tablet.dtb
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-uart0-m2.dtbo
/dtbs/rockchip/overlay/rk3588-uartl-m1.dtbo
/dtbs/rockchip/overlay/rk3588-uart4-m0.dtbo
/dtbs/rockchip/overlay/rk3588-uart6-m2.dtbo
/dtbs/rockchip/overlay/rk3588-uart7-m2.dtbo

I rRRERESE T, FRANKEZEFZERTEREIT.

2) A linux RGu)E, Jefiih Fidev N R&BAFLEX B vart 1T 5
[orangepi@orangepi ~]$ Is /dev/ttyS*
dev/ttyS1 /dev/ttyS4 /dev/ttyS6 /dev/ttyS7 ......

3) SRR vart £ 11, S fl AT IR 2 ke 42 2L Y vart 42 11 HY rx AT tx

UART B 2% RX X} 26pin TX X} M. 26pin
UART1 M1 3 55| 5 55
UART4_MO0 13 55/ 11 551
UART6_M1 10 55 8 55|
UART7_M2 24 55| 26 55| |

4) 11 gpio serial i GLE TR IFATIREAN T B, WZRAEE 2 F I AIITEL, ¥
W Ef LA IR
a. ik UARTI
[orangepi@orangepi ~]$ sudo gpio serial /dev/ttyS1
[sudo] password for orangepi: #7EiX B4 N\ %15

Out: 0 > 0
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

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

b. ik UART4

[orangepi@orangepi ~]$ sudo gpio serial /dev/ttyS4
[sudo] password for orangepi: #7EiX .5 A\ %05

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

c. Mk UART6

[orangepi@orangepi ~]$ sudo gpio serial /dev/ttyS6
[sudo] password for orangepi: #7E1X H#i N %15

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

d. X UART7?

[orangepi@orangepi ~]$ sudo gpio serial /dev/ttyS7
[sudo] password for orangepi: #7EiX B4 N\ %15

Out: 0: > 0
Out: 1. > 1
Out: 2. > 2
Out: 3. > 3
Out: 4. > 4
Out: 5. > 5°C
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range Pi H 7 F/iit PRI e A R 2 = BT B

5.7.5. 26pin SPI ik

1) B N A%, Orange Pi CMS Base Tablet 7] Ff¥] spi A spi0 F1 spil.

HAThae HAThEE L GPIO  |GPIOFF & |31 BIFF 5 |31 BIFF5 | GPIOFFS | GPID HRThE 5 Th ik
3.3v 1 2 5V
PWM13_M2(febf0010) UART1_RX_M1 12€5_SDA_M3 | GPIO1_B7 47 3 4 5V
UART1_TX_M1 12€5_SCL_M3 | GPIO1_B6 46 5 6 GND
PWM1_M2(fd8b0010)| 12C4_SCL M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TX_M2 SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 SPI1_MOSI_M2
PWMO_M1(; ) UART4_TX_MO SPI1_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12c4_SDA_M3
UART4_RX_MO SPIL_CS0_M2 | GPIO1 D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPIO1_A4
3.3v 17 18 38 GPIO1_A6
SPI0_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 | GPIO1_B1 41 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_ M2 | GPIO1_B3 43 23 24 44 GPIO1_B4 SPI0_CSO_M2 UART7_RX_M2
GND 25 26 45 GPIO1_B5 SPI0_CS1_M2 UART7_TX_M2
. . . . N = —_
£ OPi OS Arch &ZiH, 26pin ] spi0 Fl spil BRINEKHK, FBEFIHITIT

A BB -

FE/boot/extlinux/extlinux.conf F I FHLAFZEIT o HKEE, R/5E)E OPi OS
Arch RGETT LAFTFF spi0 1 spil.

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-cm5-tablet.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-spi0-m2-cs0-cs1-spidev.dtbo
rk3588-spil-m0-cs0-spidev.dtbo

2) SPIO A1 SPI1 7 26pin H 421 51 B AN~ 2 Frow

SPI1_M2 %}/ 26pin SPI0_M2 %}/ 26pin
MOSI 10 55| i 19 55|
MISO 8 S5 21 S5
CLK 11 55|} 23 55|
CS0 13 S5} 24 55|
CS1 ¥ 26 55|

3) )5 EE T OPi OS Arch R4t 52 5 A71E spidevx.x B 1 s, WIERAFLE, W
Wl SPI & W B4 1, W LLERAE .

[orangepi@orangepi ~]$ Is /dev/spidev*

dev/spidev0.0 /dev/spidev1.0
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range Pi H 7 F/iit PRI e A R 2 = BT B

4) IRJE e AKEHE SPIO B3 SPI1 ) mosi A1 miso P51 I, 1247 spidev_test % H
SRR, ATRAVE S TX M RX s A — 2

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev(.0

ey

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev1.0

spi mode: 0x0

bits per word: 8

max speed: 500000 Hz (500 KHz)

TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |
RX | FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF | oo,

5) #RJ5 % Hz SPI0 853 SPII 1) mosi (26pin £ HHIZE 19 5 51D Fl miso (26pin
PO EE 21 55D A5 T E4T spidev_test (% H A1, 7 LAE B 3% A%
W H s —FE

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev(.0

ey

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev1.0

spi mode: 0x0

bits per word: 8
max speed: 500000 Hz (500 KHz)
TX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF

5.7.6. PWM IR

1) B FEEAT4I, Orange Pi CMS Base Tablet 7] ) pwm A pwmO. pwml. pwm3.
1 pwml13 H:PYEE pwm.
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range Pi H 7 F/iit PRI e A R 2 = BT B

HHzhie 95k EHhie GPIO  |GPIOFFE |3 MIFF S | 5| MFF S| GPIOFFS | GPIO EHzhie HHheE
3.3V 1 2 5V
PWM13_M2(febf0010) |  UARTL_RX_M1 12C5_SDA_M3 | GPIO1_B7 a7 3 a 5V
UART1L_TX_M1 12¢5_scL_M3 | GPIO1_Bs 26 5 6 GND
PWM1_M2(fd8b0010)| 12C4_SCL_ M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TK_M2 __ |SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 __|SPI1_MOSI_M2
PWMO_M1(fd8b0000) |  UARTA_TX_MO SPIL_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12C4_SDA_M3
UART4_RX_MO SPIL_CS0_M2 | GPIO1_D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPIO1_A6
SPIO_MOSI_M2 | GPIO1_B2 42 19 20 GND.
SPIO_MISO_M2 | GPIO1_B1 a1 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 a3 23 24 44 GPIO1_B4 SPI0_CSO_M2 UART7_RX_M2
GND 25 26 45 GPIO1_B5 SPI0_CS1_M2 UARTZ_TX_M2

7E OPi OS Arch &4tH, 26pin FH) pwm BRINERKRAR, TEFIITIFA 6
fEH .

FE/boot/extlinux/extlinux.conf F I FHL A FZEIT KA E, R/5E)E OPi OS
Arch RG] PLERFTHF pwmo0. pwml. pwm3 fl pwm13, IR R FBEZITHF—,
HABEE —BIT],

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-cm5-tablet.dtb
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-pwm0-m1.dtbo
/dtbs/rockchip/overlay/rk3588-pwm0-m1.dtbo
/dtbs/rockchip/overlay/rk3588-pwml-m2.dtbo
/dtbs/rockchip/overlay/rk3588-pwm3-m3.dtbo
/dtbs/rockchip/overlay/rk3588-pwm13-m2.dtbo

EnatrhREFESE T, FPRANEEZREERZERIT.

2) I H—A pwm J5, TE/sys/class/pwm/F 52 % H—A pwmchipX (X NEAKK
M7 , T I pwml3 J5, EF/sys/class/pwm/ T [¥] pwmchipX 2 HH P N8 A
7=

[orangepi@orangepi ~]$ Is /sys/class/pwm/

pwmchip0) pwmchipl pwmchip2

3) A pwmehip XF R pwm13 We, FATEEFE T Is /sys/class/pwm/ -1 i 2[5l
H, WP
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

[orangepi@orangepil ~]$ ls /[sys/class/pwm/ -lh
total 0
lrwxrwxrwx 1 root root © 48118 16:53 pw I ../../devices/platform/fd8b0010. pwm/pwn/pwmchip®

lrwxrwxrwx 1 root root © 48118 16:53 D ../../devices/platform/febf0010.pwm/pwm/pwmchipl
lrwxrwxrwx 1 root root © 48118 16:53 pw ../../devices/platform/febf0020.pwm/pwm/pwmchip2
[orangepi@orangepi ~]$

4) SR H NRATH, pwml3 ZFf7#s sk bl febf0010, FE Is /sys/class/pwm/ -1
fr A 0%, 7T LUE 2 pwmchipl W EEHE 2] T febf0010.pwm, Jf BL pwm13 X B
pwmchip 2 pwmchip1.

HHzhie 95k HHzhe GPIO  |GPIOFFE |3 MIFF S | 5| MFF S| GPIOFFS | GPIO EHzhie HHheE
3.3V 1 2 5V
PWM13_M2(febf0010) |  UARTL_RX_M1 12C5_SDA_M3 | GPIO1_B7 a7 3 a 5V
UART1L_TX_M1 12¢5_scL_M3 | GPIO1_Bs 26 5 6 GND
PWM1_M2(fd8b0010)| 12C4_SCL_ M3 | GPIO1_A3 35 7 8 56 GPIO1_DO UART6_TK_M2 __ |SPI1_MISO_M2
GND 9 10 57 GPIO1_D1 UART6_RX_M2 __|SPI1_MOSI_M2
PWMO_M1(fd8b0000) |  UARTA_TX_MO SPIL_CLK_M2 | GPIO1_D2 58 11 12 34 GPIO1_A2 12C4_SDA_M3
UART4_RX_MO SPIL_CS0_M2 | GPIO1_D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPIO1_A6
SPIO_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPIO_MISO_M2 | GPIO1_B1 a1 21 22 39 GPIO1_A7 |PWM3_M3(fd8b0030)
SPI0_CLK_M2 | GPIO1_B3 a3 23 24 44 GPIO1_B4 SPI0_CSO_M2 UART7_RX_M2
GND 25 26 45 GPIO1_B5 SPI0_CS1_M2 UARTZ_TX_M2

5) SR AT A A W] BLik pwm13 gyt — > 50Hz 1959 (W5 e VI# 2 root [
JU AT R A

[root@orangepi orangepi|# echo 0 > /sys/class/pwm/pwmchip1/export

[root@orangepi orangepi]# echo 20000000 > /sys/class/pwm/pwmchip1/pwm0/period
[root@orangepi orangepi]# echo 1000000 > /sys/class/pwm/pwmchipl/pwm0/duty_cycle
[root@orangepi orangepi|# echo 1 > /sys/class/pwm/pwmchip1/pwm0/enable
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range Pi /7 Fiit YN BRA = AT A

i

50.00Hz _ 20.00ms
C _mm:— CH1/1.28V __ 500012Hz
e S R S

6) TN pwm13 IR 778, HAth pwm IR 7 v #R 2 SR
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6. Linux SDK——orangepi-build 15 F 1} BH

6.1. HMIFERLAFTER

BATTAT LAFE x64 K HLUX A 32 X 4w B JT KA Linux §i48, 77 PAFETF RAR K
Ubuntu22.04 2GR FITRZIRK Linux 5B, HREEH CHEF % —.

MR RFEFF R Ubuntu22.04 R4 H ¥ F orangepi-build K4 ¥ Linux 1%,
BT ER. MERBIEMT, AZHIHERSEH CHIER.

6. 1. 1. {FHFRIKE Ubuntu22.04 RG %1%

1) Linux SDK, Rl orangepi-build, SZH77EJF A Ubuntu 22.04 ] Fizfy (3
CARGEAMRL) , ALl F# orangepi-build f, % B SEHEIT KR C 2251
Ubuntu it A< /& Ubuntu 22.04, 255 - &M 2 222411 Ubuntu AR 240 F B, a0
H Release TB /R A Z 22.04, Ui B4 {8 Y Ubuntu A ARF & 2K, 15
e R4t 5 FEEAT R AR

orangepi@orangepi:~$ Isb_release -a

INo LSB modules are available.
Distributor ID:  Ubuntu
Description: Ubuntu 22.04.1 LTS
Release: 22.04

Codename: jammy

2) HTF A U-boot FVEFSHR R AL GitHub L1, BT PAYR RS I IR 1E
RIT IR BEIEH A\ GitHub TFE MM, XRRIEFHEERER.

6.1.2. ¥ x64 K] Ubuntu22.04 ER%iZ% 1%

1) Linux SDK, Rl orangepi-build, S(#FfE%3Ef Ubuntu 22.04 K HM FIE1T,
FTLA N 8 orangepi-build &, & AR B O RN C %22 Ubuntu hitAZ Ubuntu
22.04. &F HK C 223K Ubuntu fRCAS 674 W1F B, WER Release - BUR R A
& 22.04, YU HETE A Ubuntu AT & 25K, 15 R G5 FEEAT T T 45
(=

test@test:~$ Isb_release -a

INo LSB modules are available.
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range Pi H 7 F/iit PRI e A R 2 = BT B

Distributor ID:  Ubuntu
Description: Ubuntu 22.04 LTS
Release: 22.04

Codename: jammy

2) S HN 2L & Windows REL, WA %34H Ubuntu 22.04 I HLN, AT LLERE
i F VirtualBox 5{# VMware K1t Windows &5t H %2 2% —> Ubuntu 22.04 AL .
ERVEER, AESE WSL BRI %1% orangepi-build, [F°A orangepi-build 3% A 7E
WSL BRI, By UGV R e 1E 5 £ WSL Hfdi F| orangepi-build.

3) Ubuntu 22.04 amd64 A 1) 2223548515 N8tk .

https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso
ey
https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso

4) 7E B B R AL 2235 58 Ubuntu 22.04 )5, 15564 E Ubuntu 22.04 18445
NTERIR, ANERJE TH L35 PRI I R AR 25 5 Hh T X 28 JiR PR T HH 4
a. BHIEEIRI LS XA U B BRI

https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/

b. yER Ubuntu WA 75 E ) #3 22.04.,

Ubuntu $R{&EREERD

Ubuntu BERAHFECEX R /etc/apt/sources.list , HRRETZHEME, BIECUHEHE TERS, BT TUNA FERRS S,

iR {RAGubuntub 4:

# BUERTEBERLIES apt update HE, MEFEW BITHHEER

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cnfubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cnf/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# MATHRAE, 2R

# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse

c. FHEE I /etc/apt/sources.list 1NN

test@test:~$ sudo mv /etc/apt/sources.list /etc/apt/sources.list.bak
test@test:~$ sudo vim /etc/apt/sources.list
# ERERE T URRD 8515 LSRR aptupdate TR, W T AATEROYER

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse
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range Pi H 7 F/iit PRI e A R 2 = BT B

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-updates main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-backports main restricted universe multiverse
deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-security main restricted universe multiverse

# PURATAIR, ANEBUS
# deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
# deb-src https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy-proposed main restricted universe multiverse
d. B¥e R &I MEEE, JFRBCA L.
test@test:~$ sudo apt update
e. Ak, HITHEA U-boot FHIRMH RN GitHub LK), FrlA%iF&A
RIS F R AL IE % M GitHub TRAE, XARFEFEEN.

FREX linux sdk FJJEAS

6. 2. 1. M github T % orangepi-build

1) linux sdk FLS245 F15k 2 orangepi-build IX &A1Y, orangepi-build /&% T armbian
build %i ¢ 5 JH'% 2k, {8 orangepi-build 7 PAgwm 36 H 2 MR linux 6315 o
4G N 3 orangepi-build ALY, AW AR

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y git

test@test:~$ git clone https://github.com/orangepi-xunlong/orangepi-build.git -b next

VERX, Orange Pi CMS5 Base Tablet 7 R 7FE T # orangepi-build f] next 43
SURRSHY, BT git clone #74 FE 18 € orangepi-build JEHE 232N next.
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https://github.com/orangepi-xunlong/orangepi-build.git

range Pi H 7 F/iit PRI e A R 2 = BT B

& orangepi-xunlong / orangepi-build ' Public X unpin . @ur

<> Code (® Issues 6 1% Pull requests 1 Q) Discussions () Actions [ Projects [ wiki @ Security |~ Insights 83 Seti

¥ 2branches  © 0 tags Gotofile  Addfile~ |EESHESIES
Switch branches/tags X
behind main. 1% Contribute ~
[ th or create a branch... ™~__
=dh = VAN
Branches Tags ﬁ‘ﬁittﬂ}%jg nextssss, 69dd359 4 daysago (D) 222 commits
main default
Update for Orange Pi 5 v1.0.2 4 days ago
v next
T Update for Orange Pi 5 v1.0.2 4 days ago
[ .gitignore Update for Orange Pi 5 v1.0.2 4 days ago
M LICENSE First Commit 2 years ago
[ README.md Support orangepi3 next branch 8 months ago
M buildsh Bump to next branch 9 months ago

BT git clone f74 T #, orangepi-build KU 2N FEZEHA github K-S P
ZREEE CFEAFMH AR ERE—FER) , R A git clone W4 )5
Ubuntu PC 77 FERA github K S P LM%Y, —RE R git clone JFH 1
orangepi-build BEKHIMANE R T, FHUAREWSHERTHERE IR, AL
PUARMTX B T #4t github IS P 2 %G

2) R 4T AE F 9 u-boot A1 linux N AZRRASHN T flF 7R :

id u-boot x4 linux NAZRRAS

legacy u-boot 2017.09 linux5.10

current u-boot 2017.09 linux6.1

X BT P4 XA orangepi-build JEARB KI5 X AR E—MRE, BEAERE
T WX EERRX S ANENZIRIERAK

H AT RK 2t/ linux5.10 bsp FAZRATE A legacy 473X, linux6.1 bsp W%
A1 A current 733K .

3) orangepi-build T %58 f5 282 N 1) SO RIS %
a. build.sh: %P5 s HA .
b. external: £ 9n A% T B H BUEC B ST 4 € B AR DA K2 35843 F2 e T8
i
c. LICENSE: GPL 2 ¥FaJilF 3
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

d. README.md: orangepi-build i 8 S 44 .

e. scripts: Zmi¥ linux 415 7038 F B4
test@test:~/orangepi-build$ 1s
build.sh external LICENSE README.md scripts

R & M github T # ) orangepi-build IR 5%, THREERTHES KN
orangepi-build F 3 ¥ A &5 u-boot M linux PI#Z KIPRHD, A 4w 1% u-boot F linux
NEREHIZ X HFEFELRE, XRIEFER, FEANXEAREFRELERMP
github B FERERERZE LT (FX&SERHEMEL) . orangepi-build 7 A
e B X4 218 % u-boot. linux PWAZFIAZ X 4% ¥k T Bl 54T orangepi-build
B, JHEHRKAAHEEXERTE, SENEHEMBHT TEL.

6.2.2. TEX XYL EE

RABTE x64 [ HH{# F orangepi-build Jr RSB A = THZ X mik LA
FEFF R AR K Ubuntu22.04 5143 IT ZAR 1 linux G R A& T HAZ X ik TR,
JEHT orangepi-build/toolchains & & — N5 XK

1) orangepi-build 2 — IS AT I 2 H ) T 2058 X9 3 T H B UAE toolchains A
Jerh, BRHKIEAT orangepi-build [ build.sh A5, #2217 toolchains 115 X 4
B LA REHAAE, WRAFAENSEHIFE T8, WRAENERESEH, A
HE N

] Checking for external GCC compilers
1 downloading using http(s) network [ g inaro-aarch64-none-elf-4.8-2013.11 linux.tar.xz
#8d7029 16MiB/24MiB CN:1 DL: ETA:1
] Verified [ PGP ]
] decompresslng
.. ] gcc-linaro-aarch64-none-elf-4.8-2013.11 linux. tar xz: 24. 9!\11B [14 4r11B/s] [
] downloading using http(s) network [ gcc-linaro-a
#e30eec 17MiB/33MiB CN:1 DL: ETA:1s
] Verified [ PGP ]
] decompressing
.. ] gcc-linaro-arm-none-eabi-4.8-2014.04 linux.tar.xz: 33. 9M18 [9 66M18/5]
1 downloading using http(s) network [ gcc-linaro-arm-1i| u
#041c24 48MiB/48MiB CN:1 DL:
] Verified [ PGP ]
] decompressing
.. 1 gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 ° llnux tar xz 48 SMlB [13 BMlB/s] [=
] downloading using http(s) network [ g in
#3dee3e 72M18/76M15 CN:1 DL: ETA:
] Verified [ I
] decompnesslng
.. ] gcc-linaro-4.9.4-2017.01-x86_64_arm- llnux gnueabl tar XZ: 77.0M18 [14.2MiB/s] [===
] downloading using http(s) network [ -x86 64 arm-linux-gnue:
#42€728 104MiB/104MiB CN:1 DL:
1 Verified [ MD5 ]
1 decompressing
.. ] gcc-linaro-7.4.1-2019.02-x86 64 arm-linux- gnueabl tar.xz: IGAMlB [13 9MlB/S] [
] downloading using http(s) network [ gcc-linaro-7.4.1-2019
#2c065e 108MiB/111MiB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. 1 gcc-linaro-7.4.1-2019.02-x86_64 aarch64- llnux gnu tar XZ:
] downloading using http(s) network [ gcc 12-x86 none-linu
#d232ee 250M15/251MlB CN:1 DL:
] Verified [ MD5 ]
] decompressing
.. ] gcc-arm-9.2-2019.12-x86_64-arm-none- llnux gnueablhf tar xz 251M18 [13 7M1Es/s] [
] downloading using http(s) network [ C e
#88b441 268| MlB/269MlB CN:1 DL:
1 Verified [ MD5 ]
g

2) A2 X G T RBEAE I N A BB L D9 TR R 2 T IR AR B (R ki

355
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range Pi H 7 F/iit PRI e A R 2 = BT B

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/ toolchain/

3) toolchains #5¢)5 & & 2 MR MAE X B T HEE, TFAMRA =8 LA i
P o
test@test:~/orangepi-build$ Is toolchains/

gcc-arm-11.2-2022.02-x86 64-aarch64-none-linux-gnu
gcc-arm-11.2-2022.02-x86 64-arm-none-linux-gnueabihf
gcc-arm-9.2-2019.12-x86 64-aarch64-none-linux-gnu
gcc-arm-9.2-2019.12-x86_64-arm-none-linux-gnueabihf
gcc-linaro-4.9.4-2017.01-x86_64 arm-linux-gnueabi
gcc-linaro-5.5.0-2017.10-x86_64 arm-linux-gnueabihf
gcc-linaro-7.4.1-2019.02-x86 64 aarch64-linux-gnu
gcc-linaro-7.4.1-2019.02-x86_64 arm-linux-gnueabi
gcc-linaro-aarch64-none-elf-4.8-2013.11_linux

gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 linux

gcc-linaro-arm-none-eabi-4.8-2014.04 linux

4) G linux PRS0 H 0028 S 1 T LN -

a. linux5.10:

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

b. Linux6.1:
gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu

5) %i¥ u-boot YEHDAH FH IAZ S 4 i3 T HAEN:
a. v2017.09:

gcc-linaro-7.4.1-2019.02-x86_64 aarch64-linux-gnu

6. 2. 3. orangepi-build 55 B F &5 Ui B

1) orangepi-build 7 R # 58 Ja FEAEE linux A% u-boot HIYRRY LA M A8 X 43 1.
HEE, linux WAZHN u-boot [FIEALAFHUAESRAL Y git B FEH .
a. linux5.10 WAZIRESAF I H git & PR N Fros:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk35xx

b. linux6.1 PAZIFRSAEIN git B R Q1T PR

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-6.1-rk35xx

c. u-boot YEALAFTH I git B U1 T Frow:
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range Pi H 7 F/iit PRI e A R 2 = BT B

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2017.09-rk3588

2) orangepi-build 5 — XIS 1T Wi 2 5 T 808 X9 T HAE . u-boot M linux W%
P, B4 56 — IR linux 8314 )5 7E orangepi-build 7 0] LA 2 1 SCAFFISCAFE I A
a. build.sh: Fi 35 34 .
external: L7 9 515 75 2 H INECE U R E DhRE I IANAS LL SR 70 15
IUERY,  Jm i GO AR 22 A7) rootfs [k 4 C A7 JIAE external H o
c. kernel: {7/ linux A% BY6AS, H1H 44 orange-pi-5.10-rk35xx [ 3 A4 3
AT RE RK3588/RK3588S F AT AR legacy 73 32 1 N A% A, BT 44
A orange-pi-6.1-rk35xx [ 3CAF JEAF TR Ak 2 RK3588/RK3588S F41IH K MR
current 73 I AL RS, NAZIRAS IR SO R ) 44w A T Az ek, Wi
BT, WiFRGIBITH S EH NN
d. LICENSE: GPL 2 ¥FAJilF 3CfF.
README.md: orangepi-build i B ST
output: 17 g A ) u-boot. linux 25 deb . gwiF H & LUK g A A )
BiARE A
scripts: 2% linux S5 1038 F BIAS
h. toolchains: 7§38 X 4wk T H4E .
i. u-boot: f£7% u-boot [FJYEHG, H T4 v2017.09-rk3588 1) LA JAF T 53k
7& RK3588/RK3588S R 1| Ff- A MR legacy 43> i u-boot J5iY, u-boot JHHG )
TR AFEAET BN, BB T, WFERGBITHZEB T
u-boot Yifid
j.  userpatches: 750 Zw P IAS 75 22 H 2 B i B A
test@test:~/orangepi-build$ 1s
build.sh external kernel LICENSE output README.md scripts toolchains

u-boot userpatches

s

6.3. Zwi¥ u-boot

1) iZ47 build.sh JIA, 4300 sudo BUFR
test@test:~/orangepi-build$ sudo ./build.sh

2) %% U-boot package, X5 [l % .
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range Pi H 7 F/iit PRI e A R 2 = BT B

Choose an option
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package
Rootfs and all deb packages
Full 0S image for flashing

3) BHEEFIF RS

| choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepigee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepicms Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C

RK3588S octa core 4-16GB M USB3 USB-C WiFi/BT
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC
orangepicm4 Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT
orangepi3b Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

4) RIEEL TR BE u-boot, i PRI $7R I ME B4 T -
a. u-boot YHA I FRA
[ 0.k. ] Compiling u-boot [ v2017.09 ]
b. XXk THEERIRA.
[ 0.k. ] Compiler version [ aarch64-linux-gnu-gcc 7.4.1 |
c. w4 u-boot deb B EEAE
[ 0.k. ] Target directory [ orangepi-build/output/debs/u-boot |
d. 4 BEAE L u-boot deb BLIIEL A .
[ 0.k. ] File name [ linux-u-boot-legacy-orangepicm5-tablet 1.0.0_armé64.deb |
e. I B IH]
[ 0.k. ] Runtime [ 1 min ]
f.  EE %P u-boot T4, 1 K<Ll KL A ks, TUH
BT 169 P u-boot.
[ ok. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepicm5-tablet]
BRANCH=legacy BUILD OPT=u-boot KERNEL_CONFIGURE=no ]
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

5) A % R4 T u-boot deb 4.
test@test:~/orangepi-build$ Is output/debs/u-boot/

linux-u-boot-legacy-orangepicm5-tablet 1.0.0 arm64.deb

6) A HU u-boot (1) deb £ E I SCAFUNTR B :
a. AN A ) DUAR IS deb .
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ $ dpkg -x \
linux-u-boot-legacy-orangepicm5-tablet _1.0.0_armé4.deb. (FEERWL®EAED
« »)

test@test:~/orangepi_build/output/debs/u-boot$ Is

linux-u-boot-legacy-orangepicm5-tablet 1.0.0 armé64.deb usr

b. I ISR Pl
test@test:~/orangepi-build/output/debs/u-boot$ tree usr

usr
L—1ib

I— linux-u-boot-legacy-orangepicm5-tablet 1.0.0 arm64

| I— idbloader.img

| I— rkspi_loader.img

| L— u-boot.itb

L— u-boot

— LICENSE

I— orangepi 5 defconfig
L— platform_install.sh

3 directories, 6 files

7) orangepi-bulid 4 1Pk 2 Gt 4 12 u-boot YL T 5 244 u-boot [YEALFN github Al 55
#1 u-boot WAGHEAT [, BT AR AEMZ L u-boot HIUEHD, B 567G AVEIL I T
BHEH IR GRETERIFT IR u-boot JFA BRRHAXANTIRE, BN &RARIRAE
u-boot KRG, MR RNE B THKIEGEREE, NEH XA HE, EA u-boot
RIS CERFE 1) » S ERBSE SRR, Jrikin .

W E userpatches/config-default.conf H [¥] IGNORE UPDATES Z&HN “yes” o
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"
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range Pi H 7 F/iit PRI e A R 2 = BT B

8) sk u-boot ACHDIF , W LA FH N IH £ 77 2 K BT linux 4545 1) u-boot HEAT i
a. 4GB u-boot [ deb 4 _EALFFF KM linux RGEH .
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \
linux-u-boot-legacy-orangepicmS-tablet_1.0.0_armo64.deb root@192.168.1.xxx:/root
b, RJE GBI R, EIHE 21 u-boot ] deb .
root(@orangepi:~# apt purge -y linux-u-boot-orangepicm5-tablet-legacy
c. WRENIA EARRETH u-boot [¥] deb .
root@orangepi:~# dpkg -i linux-u-boot-legacy-orangepicm5S-tablet 1.0.0_armé64.deb
d. %RJ5i84T nand-sata-install 7%,
root(@orangepi:~# nand-sata-install
e. #RJ5i%F¢ S Install/Update the bootloader on SD/eMM K 5 #7 TF & al &
eMMC ] u-boot.

Choose an option:

Current root: UUID=9cf7e3eb-ca83-443a-87a0-71e502775798

1 Boot from SD - system on SATA, USB or NVMe
2 Boot from eMMC - system on eMMC

Install/Update the bootloader on SD/eMMC|

VMe

EEE <Cancel>

f. ¥R A B e 25 > Warning.

eMMC and USB Orange Pi installer v3.0.0

m m MM MAMMM MM M MMM MM M mEm
# # # #HO# ##'m # # #m #m t
#'## # # #H#ooom" # #m #O# #HEmE# mm
#oH" #mm#t # "'m# ##  # # #H## #
#o# # ## " # oo # ## 'mom”

This script will update the bootloader on SDfeMMC. Continue?

< Vies > <No >

g FHZ N RIS TR ER u-boot, SHHTTEIE & BoR NGB
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mailto:root@192.168.1.xxx:/root

range Pi H 7 F/iit PRI e A R 2 = BT B

Writing bootloader

Done.

h. SRJE AT EAE JR T RO u-boot B AR T -

9) HEAHMEER.
a. u-boot 2017.09 Y5, JF A AL ) defeonfig Mo & 1.

orangepi-build/u-boot/v2017.09-rk3588/configs/orangepi_cm35_tablet defconfig

b. u-boot 2017.09 JERLH, FFARMAEH dts XA

orangepi-build/u-boot/v2017.09-rk3588/arch/arm/dts/rk3588s-orangepi-cm5-tablet.dts

6.4. Y% linux N

1) 1247 build.sh J{IA, icf30 sudo AR .

test@test:~/orangepi-build$ sudo ./build.sh

2) %% Kernel package, #8/5 A%,

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package

Kernel package

Rootfs and all deb packages
Full 0S image for flashing

3) HHEEFIT RIS
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https://github.com/orangepi-xunlong/u-boot-orangepi/blob/v2017.09-rk3588/configs/orangepi_cm5_tablet_defconfig
https://github.com/orangepi-xunlong/u-boot-orangepi/blob/v2017.09-rk3588/configs/orangepi_cm5_tablet_defconfig
https://github.com/orangepi-xunlong/u-boot-orangepi/blob/v2017.09-rk3588/arch/arm/dts/rk3588s-orangepi-cm5-tablet.dts
https://github.com/orangepi-xunlong/u-boot-orangepi/blob/v2017.09-rk3588/arch/arm/dts/rk3588s-orangepi-cm5-tablet.dts

range Pi H 7 F/iit PRI e A R 2 = BT B

| Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-1lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepig8ee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepicms Rockchip RK35885 octa core 4-16GB RAM GBE USB3 USB-C

Rockchip RK3588S octa core 4-16GB M USB3 USB-C WiFi/BT
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepisplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC
orangepicm4 Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT
orangepi3b Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

4) RRZRARREHEE RN B, GRAFEEONZEE, MR
ANRIE], WERFG R ANZECE, MR A

| Choose an option |
Select the kernel configuration. ‘

Do not change the kernel configuration

Show a kernel configuration menu before compilation

5) IR 4) DU 7 HEERSAKECES R B ANERTD , W25 8 make
lmmmﬁmﬂ%%WVmﬁmﬁﬁ,%ﬁﬂ%ﬁ%@&%&%mﬁ,@ﬁﬁﬁﬁ%
FHRHRIAS, GRS 2T a6 2 AL IREY .
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

Linuxfarm64 5.10.110 Kernel Configuration
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters
are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <7>
for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

[*] support DMA zone
[*] Support DMA32 zone
Platform selection
Kernel Features --->
Boot options --->
Power management options
CPU Power Management --->
Firmware Drivers --->
[ 1 ACPI (Advanced Configuration and Power Interface) Support ----
[*] Virtualization --->
-*- ARM&4 Accelerated Cryptographic Algorithms
General architecture-dependent options --->

[*] Enable loadable module support --->
v(+)

< Exit > < Help > < Save > < Load >

a. WEORATEBSAZBIECELIN, (EIZ4T build.sh AR, f£A

KERNEL_CONFIGURE=no &l ] Iffi i J57 i 55 tH P9 A% O B 5 T
test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no

b. A LI E orangepi-build/userpatches/config-default.conf it & {4 71 1)

KERNEL_CONFIGURE=no, Xf£A] LK AZER XA D6k .

c. YMIEWNZMIB RIS N IHAES R, X2 H T Ubuntu PC Y283 1 K

/N, 3E( make menuconfig [1) 5 Li% B o~, 1HHE Ubuntu PC 25510 2 5 K,

SR J5 EHTIZ 4T build.sh A

HoSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/lxdialog/checklist.o
HoSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/lxdialog/inputbox.o
HOSTCC scripts/kconfig/1lxdialog/textbox.o
HOSTCC scripts/kconfig/1lxdialog/yesno.o
HOSTCC scripts/kconfig/lxdialog/menubox.o
HOSTLD scripts/kconfig/mconf
scripts/kconfig/mconf Kconfig
Your display is too small to run Menuconfig!
IT must be at (east 19 Lines by 80 columns.
scripts/kconfig/Makefile:28: recipe for target 'menuconfig' failed
make[1]: *** [menuconfig] Error 1
Makefile:560: recipe for target 'menuconfig' failed
make: *** [menuconfig] Error 2
1 ERROR in function compile kernel [ «
] Error kernel menuconfig failed
] Process terminated
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

6) 2 N AZIEAS I 37~ B9 A8 7015 B B AN F
a. linux WAZIERS I RRCA .
[ 0.k. ] Compiling current kernel [ 5.10.160 |
b. 8 A S g P T HLBE A RRCAS
[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 11.2.1 |
c.  PRZBRIME B E SR LS E AT A2
[ 0.k. ] Using kernel config file [ config/kernel/linux-rockchip-rk3588-legacy.config |
d. I iEE R A RZAR SR deb BLHJERAS
[ 0.k. ] Target directory [ orangepi-build/output/debs/ |
e. LM AZEIA deb WAIELA
[ 0.k. ] File name [ linux-image-legacy-rockchip-rk3588 1.0.0 armé4.deb ]
£ I B TH]
[ 0.k. ] Runtime [ 5 min ]
g WA BN EE R L IEFE N AZ IS B S, B0 T Y A 4 Jo /el
R SR, W] DA BRI A g 1 R
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepicm5-tablet
BRANCH=legacy BUILD OPT=kernel KERNEL_CONFIGURE=no ]

7) BEE WA R NZARE deb B

a. linux-dtb-legacy-rockchip-rk3588 1.0.0_armé64.deb 3 P #Z A% FHY dtb S

b. linux-headers-legacy-rockchip-rk3588 1.0.0 armé64.deb £ P A%k S04

c. linux-image-legacy-rockchip-rk3588 1.0.0_armé64.deb 3 PIAZ 5515 A Py A AR R
test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-legacy-rockchip-rk3588 1.0.0 arm64.deb
output/debs/linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb
output/debs/linux-headers-legacy-rockchip-rk3588 1.0.0 arm64.deb

8) A A linux-image ) deb £/ & B ST BTz :
a. (R A4 Al DU deb Ao
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi_build/output/debs$ mkdir test
test@test:~/orangepi_build/output/debs$ cp \

linux-image-legacy-rockchip-rk3588 1.0.0_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

linux-image-legacy-rockchip-rk3588 1.0.0_arm64.deb .

test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb usr
b. I AR P

test@test:~/orangepi-build/output/debs/test$ tree -L 2

I— boot

| I— config-5.10.160-rockchip-rk3588
| I— System.map-5.10.160-rockchip-rk3588
| L— vmlinuz-5.10.160-rockchip-rk3588

| L — modules

I— linux-image-legacy-rockchip-rk3588 1.0.0 arm64.deb
L— usr

—1ib

L— share

9) orangepi-bulid % ¥ R Gt 4 1 linux W AZIEASN B 26258 linux W AZ IS AT github
k55 a5 H linux AAZIRAGEEAT R 2E, BT AR ARMEEA linux WAZHOURES, 15 Y6/ K
MIRRG ST I RE (RESER YR —IK linux WEIRIEJE A R AN TR, &
W &RRRA D linux WZHEL, WRENEEZ/TROELESS, NEF
EANEE, EA linux KIEBHCEZEE 7)) , SUIMERBSESER, 77k
JURE

W E userpatches/config-default.conf ") IGNORE_UPDATES &N “yes” .
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

10) AR AN A RZ A S B e, WT AT T B9 7 R R BB T AR linux SR 48 A N AZ AT A
BB

a. FEGmiELr ) linux PAZ deb A B AEBIFF BRI linux REGeH .
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-image-legacy-rockchip-rk3588 1.0.0_armé4.deb root@192.168.1.xxx:/root
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range Pi H 7 F/iit PRI e A R 2 = BT B

b. RIEERBIFTRER, HEC 2N linux WA deb £,
root@orangepi:~# apt purge -y linux-image-legacy-rockchip-rk3588
c. WRRNIA FALRIHI linux WAZIK deb .
root@orangepi:~# dpkg -i linux-image-legacy-rockchip-rk3588 1.0.0_armo64.deb
d. NJEEJEIT R, HEFENZHRKEEGE S CARL.

root(@orangepi:~# reboot

10) HeEfHIER.
a.  WIZHCE AL B AN T o, 16 AN 2 21 N AZ IS v 53T AR BT A FH 114
PIAZIC B AT
orangepi-build/external/config/kernel/linux-rockchip-rk3588-legacy-opicm5-tablet.config
b, JFRMRAE T dts ST e A B 9

orangepi-build/kernel/orange-pi-5.10-rk35xx/arch/armé64/boot/dts/rockchip/rk3588s-orangepi-cm5-tablet.dts

6.5. Zmik rootfs

1) iZ47 build.sh A, Cf500 sudo BUFR
test@test:~/orangepi-build$ sudo ./build.sh

2) i%F Rootfs and all deb packages, 2R /5[] %=,

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package

Rootfs and all deb packages

Full 0S image for flashing

3) HHEFIT RS
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https://github.com/orangepi-xunlong/orangepi-build/blob/next/external/config/kernel/linux-rockchip-rk3588-legacy-opicm5-tablet.config
https://github.com/orangepi-xunlong/orangepi-build/blob/next/external/config/kernel/linux-rockchip-rk3588-legacy-opicm5-tablet.config
https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk35xx/arch/arm64/boot/dts/rockchip/rk3588s-orangepi-cm5-tablet.dts
https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk35xx/arch/arm64/boot/dts/rockchip/rk3588s-orangepi-cm5-tablet.dts

range Pi H 7 F/iit PRI e A R 2 = BT B

| Choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiF1/BT-AW859A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizerozw Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepigee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepicms Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C

RK35885 octa core 4-16GB M USB3 USB-C WiFi/BT
orangepisb Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepisplus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC
orangepicm4 Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT
orangepi3b Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

4) SRJGHEFE rootfs MZEAL,

| Choose a release package base |
Select the target 0S release package base

bookworm Debian 12 Bookworm
bullseye Debian 11 Bullseye
focal Ubuntu Focal 20.04 LTS
jammy Ubuntu jammy 22.04 LTS

5) ARG IRFEBRARIIRAL,
a. Image with console interface (server)? i~ %55 28 W 545, AL .
b. Image with desktop environment X7~y 5 [0 K515, AFLECK,

| Choose an option

Select the target image type.

Image with console interface (server)

Image with desktop environment

6) W R IFEIRS w15, @A) LUk FE % P Standard MR ASEL 3 Minimal A,
Minimal WA T5i2E B #4425 L Standard A/ R 2 CRASER 75 K185 A E % FE Minimal
WA, BEANRERFERNEAIE, HoTETRHART) -

{ Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

7) G0 S G B S I RS ) B A50E 7R LR R R I PR 2R Y, H AT Ubuntu Jammy 3
B XFCE F1 Gnome i 51 , Ubuntu Focal H 4E#" XFCE %[, Debian Bullseye
T4y XFCE 1 KDE 5[, Debian Bookwork T %44 XFCE £ .
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| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

SR JE AT LA % 22 R BN AR R I BAE % T (] 2R i

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat

desktop tools Desktop tools
editors Editors
internet Internet
multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) RJE L= H UGS rootfs, M F27R HIEE 5 Bl AU T P«
a. rootfs %Y,

[ 0.k. ] local not found [ Creating new rootfs cache for jammy]
b.  gwiEAE T rootfs R4 BIAF A% o

[ 0.k. ] Target directory [ external/cache/rootfs |
c.  ZmPEAE RN rootfs R4 44T .

[ 0.k. ] File name [ jammy-xfce-arm64.f930ff6ebbac1a72108a2e¢100762b18f.tar.1z4 |
d. G A BRI TH)

[ 0.k. ] Runtime [ 13 min ]

9) BH GBI rootfs K46 .
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range Pi H 7 F/iit PRI e A R 2 = BT B

a. jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4 /& rootfs )&

T, BT TBINE SON:

a) jammy FE7R rootfs [ linux &AThR SR,

b) xfee 7R rootfs JEIMRAIZEAL, MRy cli MIFRIRARSS TR .

c) armé64 KN rootfs [ 4L A,

d) f930fféebbac1a72108a2e¢100762b18f & 1 rootfs 2 %% [ T A I AF AL I &
YA MDS A E,  RELRA 1B rootfs 2B ARSI,
ARAMEMARAL, G FIAS 2l XA MD35 WS 7y (B R A 2 75 75 2
B4 PF rootfs.

b. jammy-xfce-armé64.f930ff6ebbac1a72108a2e100762b18f.tar.lz4.list 51 i |

rootfs 2% [ T A B ) 47

test@test:~/orangepi-build$ Is external/cache/rootfs/
jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4
jammy-xfce-arm64.f930fféebbac1a72108a2e100762b18f tar.1z4.current
jammy-xfce-arm64.f930fféebbac1a72108a2e100762b18f tar.1z4.list

10) U375 Z Y rootfs 7F external/cache/rootfs T T AF1E, HB 4 %R rootfs il
SHEHRSRIELSE, ASEBITHERE, WMIEHEONEBE
external/cache/rootfs T &k & 15 L4 H A7 1] FIIY rootfs, WA MBI, X
FERT DA 28 KB 20 gw BRI [A]

6.6. ZwPE linux B4

1) 1247 build.sh A, 24300 sudo AR .
test@test:~/orangepi-build$ sudo ./build.sh

2) %% Full OS image for flashing, A /5[ 4.

| Choose an option |
Compile image | rootfs | kernel | u-boot

U-boot package
Kernel package
Rootfs and all deb packages

Full 0S image for flashing

3) RIFEFIF RS
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range Pi H 7 F/iit PRI e A R 2 = BT B

| choose an option |

Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WiFi/BT eMMC USB3
orangepi3-1lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AW859A eMMC USB3
orangepizeroz Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI
orangepizero3 Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT GBE SPI
orangepizero2w Allwinner H618 quad core 1GB/1.5GB/2GB/4GB RAM WiFi/BT SPI
orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi4-lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi8ee Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT VGA
orangepis Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C NVMe
orangepicms Rockchip RK3588S5 octa core 4-16GB RAM GBE USB3 USB-C

RK35885 octa core 4-16GB RAM USB3 USB-C WiFi/BT
orangepi5b Rockchip RK3588S octa core 4-16GB RAM GBE USB3 USB-C WiFi/BT eMMC
orangepi5plus Rockchip RK3588 octa core 4-32GB RAM 2.5GBE USB3 USB-C WiFi/BT NVMe eMMC
orangepicm4 Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT
orangepi3b Rockchip RK3566 quad core 2-8GB RAM GBE eMMC USB3 NvMe WiFi/BT

4) SRJGHEFE rootfs MZEAL,

| Choose a release package base |

Select the target 0S release package base

bookworm Debian 12 Bookworm
bullseye Debian 11 Bullseye
focal Ubuntu Focal 20.04 LTS
jammy Ubuntu jammy 22.04 LTS

5) ARG IRFEBRARIIRAL,
a. Image with console interface (server)? i~ %55 28 W 545, AL .
b. Image with desktop environment X7~y 5 [0 K515, AFLECK,

| Choose an option

Select the target image type.

Image with console interface (server)

Image with desktop environment

6) W R IFEIRS w15, @A) LUk FE % P Standard MR ASEL 3 Minimal A,
Minimal WA T5i2E B #4425 L Standard A/ R 2 CRASER 75 K185 A E % FE Minimal
WA, BEANRERFERNEAIE, HoTETRHART) -

| Choose an option

Select the target image type.

Standard image with console interface

Minimal image with console interface

7) G0 S G B S I RS ) B A50E 7R LR R R I PR 2R Y, H AT Ubuntu Jammy 3
B XFCE F1 Gnome i 51 , Ubuntu Focal H 4E#" XFCE %[, Debian Bullseye
T4y XFCE 1 KDE 5[, Debian Bookwork T %44 XFCE £ .
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range Pi H 7 F/iit PRI e A R 2 = BT B

| Choose a desktop environment |

Select the default desktop environment to bundle with this image

Gnome desktop environment

Xfce desktop environment

{ Choose the desktop environment config |
Select the configuration for this environment.

base configuration

SR JE AT LA % 22 R BN AR R I BAE % T (] 2R i

| Choose desktop softwares to add |

Select which kind of softwares you'd like to add to your build

3dsupport 3dsupport
browsers Browsers

chat Chat

desktop tools Desktop tools
editors Editors
internet Internet
multimedia Multimedia
office Office
programming Programming
remote_desktop Remote desktop

<0k> <Cancel>

8) ANJE M= UG YmPF linux Bif%, ZmiFEM) RERAE T
a. 164k Ubuntu PC 9w PR 8T, 2238 iRid 12 75 Z 03T .
T %K u-boot A linux WAZHIYERY (W C& 827, WA BEHAR) .
9w u-boot YL, K u-boot 1] deb H.
9w linux YRS, AR linux AHSCHT deb .
#1E linux firmware ) deb {9,
|/ orangepi-config I E.[¥] deb 1.
HIEAR L SCREIR) deb £
WSR2 4 i desktop WBil%, b2l desktop AT deb £,
K2 rootfs J& 5 A ZAT, WIREKH A, WEHHIE rootfs, INH L2
7, WHEEREREH.
joo BRI AR BT deb B2 rootfs HH

@ oo Ao o

—
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

k. KEASFIFF RARAIAS R R B R R M — Lok e IR E, WA R4,
Bl RANMESE.
WIGHFIESE S, IR X, BRI extd.
. PR G E 4P 1 rootfs ¥ D1 BB 143 X A,
SR 5 B BT initramfs.
i S5 ¥4 u-boot [ bin SCAFEN dd ar B A BIEBZ .

[u—

°© B B

9) JwiksEB G IR =i T AIE B

a. IR BRI A7 IO A
[ 0.k. ] Done building
[ output/images/orangepicmS-tablet_1.0.0_debian_bullseye_desktop_xfce linux5.10.
160/orangepicmS-tablet_1.0.0_debian_bullseye_ desktop_xfce linux5.10.160.img |

b. G EAE I 1]
[ 0.k. ]| Runtime [ 19 min |

c. EREHMFHAENGS, (M TR e Jofl BE A ks, ol LEIT

a9 LR -

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepicm5S-tablet
BRANCH=legacy BUILD OPT=image RELEASE=bullseye BUILD_MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes |
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range Pi H 7 F/iit PRI e A R 2 = BT B

7. Linux FXFM

7.1. FEFFRAET linux F 58 B G0 P P A% IR A I D7 ¥

1) B % FEIT A Linux ARZIED .

orangepi@orangepi:~$ git clone --depth=1 -b orange-pi-5.10-rk35xx https://github.com/orangepi-xunlong/linux-orangepi

RN github TEAGDE FE, 7 UAXRTFRRHE T TR T RAZIEGEESE
A, 5 EAEBFFRRW linux REF, BEEET.

Linux-Ptsarid-Debs orange-pi-5.10-rk35x¢.targz.md5sum

kernel_orange-pi-5-rk3588 orange-pi-5.10-rk35xx.tar.gz

B S IR S R 48 B i 20
orangepi@orangepi:~$ tar zxf orange-pi-5.10-rk35xx.tar.gz

orangepi@orangepi:~$ mv orange-pi-5.10-rk35xx linux-orangepi

R IEJEEPAT T E A& github [F2 TURRG, BIRIERDABRH KRS
orangepi@orangepi:~$ cd linux-orangepi

orangepi@orangepi:~/linux-orangepi$ git pull

2) RJEBRCE FEOANANIZACE .

orangepi@orangepi:~$ cd linux-orangepi

orangepi@orangepi:~/linux-orangepi$ make rockchip _linux_defconfig

rockchip_linux_defconfig 7 Y AZIETS H ¥ 842 A arch/arm64/configs/

3) GG I N ARG

orangepi@orangepi:~/linux-orangepi$ make -j10

4) BRJE BT A R

orangepi@orangepi:~/linux-orangepi$ sudo make modules_install
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

PRI (2225 B8 428 /lib/modules

4T 5E sudo make modules_install %74 J5 7] LA Zl/lib/modules/ F &% 7 —4
PURBRARER IR SR

orangepi@orangepicm5-tablet:~$ Is /lib/modules
5.10.160+ 5.10.160-rockchip-rk3588

5) SN JE LB NG ulnitrd.
orangepi@orangepi:~/linux-orangepi$ sudo make install

WAZ GG ulnitrd 122582 4: /boot/
PAT5E sudo make install #72 J5 7] LAE Bl/boot/ F &L T — /NN X A

orangepi(@orangepicm5-tablet:~/orange-pi-5.10-rk3588$ Is /boot/vmlinuz*
/boot/vmlinuz-5.10.160+ /boot/vmlinuz-5.10.160-rockchip-rk3588

ARG )8 BNETSZBRINE A2 /boot/Image 1X /N CAF, Image &2 vmlinuz SAFHIEE T .

6) PRJ5 %% dtb SLAF3/boot/dth
orangepi@orangepi:~/linux-orangepi$ sudo make dtbs_install INSTALL_DTBS_PATH=/boot/dtb/

7) PR) HJA Linux RGU 2 INECH 9 ERINAZ T .
orangepi@orangepi:~$ uname -r
5.10.160+
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range Pi H 7 F/iit PRI e A R 2 = BT B

8. Android 13 R4t i1 F 16 B

8.1. T3 Android x4

Android x4~ LTS

Android 13 Linux5.10

8.2. Android IhEEERECTE M

Thee Android 13
HDMI &7~ OK
HDMI &5 OK

USB 2.0 OK
USB 3.0 OK
WIFI OK

wBF OK
Wik H OK
FAN XU OK
eMMC J53)) OK
GPIO (26pin) OK
UART (26pin) OK
SPI (26pin) OK
12C (26pin) OK
PWM (26pin) OK
Cameral OK
Camera2 NO
Camera3 NO
LCD OK

W E MIC OK
B OK
BHlx&E OK
W x 2 OK
LED T OK
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range Pi H 7 F/iit PRI e A R 2 = BT B

Type-C ¥ USB 3.0 OK
Type-C 20 DP &/~ OK
Type-C 0 DP & H OK

TF RJE3) OK
R%] NVMe SSD OK
AN OK

GPU OK

NPU OK

VPU OK
FRPLIRE OK
HDMI CEC Zhgk NO

8.3. WIFI HyEENRETT %

1) H it N\ Setting

-+ : [ e @ B

Calculator Calendar Camera Chrome Clock Contacts
u U )
W > ® 2
4
Explorer Files Gallery Lightning Music Play Store

a Bl @ > ; =

Search Settings Sound Recorder Video wiringOP YouTube

2) #RJ51%FE Network & internet T [ K Internet
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7 range Pi F /" Fit

YT AT A R 7 RO AT

Search

~ Network & internet

Wi-Fi, hotspot

3)

(=2

b

i=]

Connected devices
Bluetooth, pairing

Apps

Recent apps, default apps

Notifications
Notification history, conversations

Battery

Problem reading the battery meter.

Storage
5% used - 243 GB free

SR G 4T IT Wi-Fi JT 5%

Search

= Network & internet

Wi-Fi, hotspot

G Connected devices

Bluetooth, pairing

Apps

Recent apps, default apps

Notifications
Naotification history, conversations

Battery
Problem reading the battery meter.

= Storage

5% used - 243 GB free

Network & internet

Internet
Networks available

4 Airplane mode @ )

¢> Ethernet

~ Hotspot & tethering
@ Off

y Data Saver
C’ Off

Internet

Wi-Fi ® ]

Network preferences
Wi-Fi doesn't turn back on automatically

4) FT7F Wi-Fi J5 W R —U)IE%, whinl DU R0 0 Wi-Fi #os 7
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range Pi F /" Fit

YT AT A R 7 RO AT

&l

(=

Search

Network & internet
Wi-Fi, hotspot

Connected devices
Bluetooth, pairing

Apps

Recent apps, default apps

Notifications
Notification history, conversations

Battery

Problem reading the battery meter.

Storage

5% used - 243 GB free

Cmiimd 0 siibhentine

. G
Internet

WiFi a@
& xunlong_orangepi_5G (o}
e ——— G}
T T [}
S ]
w— . ]
O Chmalinl ik ]

5) PRJEIEFAEERL N Wi-Fi J5 23 H N B i 5 4 A St

Q
—

-

(a0

iii

Search

Network & internet
Wi-Fi, hotspot

Connected devices
Bluetooth, pairing

Apps

Recent apps, default apps

Notifications
Notification history, conversations

Battery

Problem reading the battery meter.

Storage
5% used - 243 GB free

xunlong_orangepi_5G

Password

[ show password

Advanced options S

CANCEL

6) ANl B A N Wi-Fi X %50,  FEd A Ubs St CONNECT 521G 1%
B Wi-Fi T
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range Pi H 7 F/iit PRI e A R 2 = BT B

xunlong_orangepi_5G

Password

-------------------------

[C] Show password

Advanced options v

CANCEL | CONNECT

7) Wi-Fi S8 Ih 5 10 5ot F BT R
Internet

Wi-Fi [ @)

= xunloni _orangepi_5G &
_Connected

8.4. W HMRFIE

1) Bt N Setting
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7 range Pi Fif VYT F 4 A 7 R AT

b ol
8 X Ll e = B

Calculator Calendar Camera Chrome Clock Contacts
Explorer Files Gallery Lightning Music Play Store

Q 5] @ > =

Search Settings Sound Recorder Video wiringOP YouTube

2) #RJ51%E+#E Connected devices 52 F. T [1'] Pair new device 1%L ] 1 74 F- - 4614
i B P

Q Search

Network & internet

Wi hotspot Connected devices

)

Go Connected devices

Bluetooth, pairing Other devices
P usB
Apps Charging this device

Recent apps, default apps

Pair new device
Bluetooth will turn on to pair

o Notifications

Notification history, conversations

Saved devices

2 Battery i 5 Seeall

Problem reading the battery meter. Elistosh Wil an
= Storage Connection preferences
= S%used-243 GB free Bluetooth

AL LA e ®

3) R B T 1% 454 7E Available devices | [fi i 7w H K
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< range Pi F /" Fit

YT AT A R 7 RO AT

Q  Search

Network & internet
Wi-Fi, hotspot

)

Gb Connected devices
Bluetooth, pairing

1 Apps

Recent apps, default apps

a Notifications

Notification history, conversations

1 Battery

Problem reading the battery meter.

Storage
5% used - 243 GB free

P SO . SO TN T

4) X5 R R R T WA R DUT AR ECRT 1, S5 R i S, 3548 A

BRI Pair BT

Pair with Orangepi?

Bluetooth pairing code

656252

5) X BB AR AN % E P AL A EC B IR, PRI R FHL S5 T KA

Pair new device

Device name
orangepi

Available devices

BT ey @

. Orangepi

D Allow access to your contacts and call history

CANCEL

WA, AETHL AR S RO 1280t = A Fe xR
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range Pi H 7 F/iit PRI e A R 2 = BT B

P ECRYiEK
“orangepi "B 5ZE ., iBWIALLETS

WBE#&E orangepi" LHER TR, BFRR
Fa@AN,

656252

BoXZiE, [@FrECRY iR R T il R HlmiE
ICROVBIDEUR

Vb Boxd

6) ECXSERm, w LAE B0~ B 7R i QRO R F 8%

Q  Search
= Network & internet )
Gl Connected devices
Ga Connected devices _
Bluetooth, pairing Other devices
UsB
:  Apps Charging this device

Recent apps, default apps
+ Pair new device
Qa Notifications

Notification history, conversations Saved thioEE
rangepi
[ Battery ‘- Orangep ®
Problem reading the battery meter.
> Seeall
= Storage
" S%used-243GB free Connection preferences
Bluetooth
Caiimd 0 illhcadine

7) BRI ] DS LR S 28 T R AROGE SRR, KIS SR, AT RIR N % R G
AUER—FEFEE, AR fEE, SN NHRFIAR T, )5 A Accept
Hal IR B HUR R B A T
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(:5 range Pi 1]/ T/ YT AT A R 7 RO AT

‘ Incoming file - 0.96 MB &
IMG_20240802_133509.jpg

Connected devjeés

Other devices

P usBe
Charging this device

. Orangepi

+  Pair new device

Accept incoming file?
From

Orangepi

Filename
IMG_20240802_133509.jpg

Size
0.96 MB

DECLINE | ACCEPT

8) JFAH Android 4t A B B A B T LAAE R gt s i (14 1 P HH 4T 7T Download
PEET SR s

Or‘anqe Pi
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£ range Pi Fil /1 VRN TT IR A PR A 7 BRI A

8.5. 10.1~} MIPI RBERI¥ A

1) HRTEHEITRESR, B5% 101 ~F MIPI FENAE L.

2) R L mipi led Bf 5 E: AL B a0 B PR :

Lcarrarnnnennnrery 30 T 7 4

aseassssses- . |

IR OPi CM5 base-tablet V1.1 [i E_R_gsz
o| B1185000L | | i
2k < .o

’ =]

-

__drsal » 0 o

r— i —un PHR

@il CITTEITELETEE . o i@

1) W B H A2 2T AR LCD #2124 148 Type-C YR, JF B, &
iR s, Bl LUE BB s T B s

Or‘anqef:i o
= Bo’
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7 range Pi Fif VYT F 4 A 7 R AT

8.6. 0V13850 F1 0V13855 MIPI 4 L IR

H BT & W S R ZMIPIHE % Sk, OV 13850 AIOV13855, EARKIE R R Fixs:
a. 1300 JJMIPIHZE L IOV 13850 515 3k .

b. 1300 FFMIPIHE 10OV 13855 15143k .

OV13850 AMOV13855 G KA F B AR MFPCHFZE & — £, R akiaig
SRR R E AL B A —FE . FPCHEZ W1~ EIFR, 15 EFPCHEZE & A 7 M [,
FRVETO MBI i 75 EL4d 2 R AR B34 L2 T, 57 TO CAMERA IS iy 75 2245 2]
FAG KR b

B - - O g

PG _E B 3 MRSk D, F e R e —AMER,
Frs, HA

a. 1 5308 0V13850 {5k

b. 2 BEEOE 0V13855 |5k

c. 3FEORMH, ZEERIH],
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

Orange Pi CM5 Base Tablet JF &t F & dtF 3 M EFLE M, 1H CAM1 ATLLH
KHz OV13850 1 OV13855 #f% k. FATE X Caml. Cam2 Al Cam3 A7 B U1 T K
BN

1 Zaaanaannaanang 30 .. )

ERI AR BT AR EJa, AT A 5 20k 5% k-
a. HIeITITHIYLAPP
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' range Pi fil 1M VEYI T R AR B AT PR 7 BT AT

2 = Ll e @ -

Calculator Calendar Camera Chrome Clock Contacts
Explorer Files Gallery Lightning Music Play Store

a B @ > 3 @

Search Settings Sound Recorder Video wiringOP YouTube

b. SRR BB AE L MU i

FEIRAB L APP I FZLHE s B DX sk b 2 A3 SRR 28 U TR0 A Ha sl vl LA HE 4 BEORD 5%
BV T H . S Video B T P4 B 54545 20
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range Pi H 7 F/iit PRI e A R 2 = BT B

e’

In Settings, change
resolution and quality,
or try advanced
features

- Camera

s B s (AL B RT BLE N SRR Sk 1) 5L B A

B camera

BN Video

TR M E S AR PR

<  Settings

Resolution & quality

Capture Sound .
Save location .
Advanced

Restore Default Settings
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" range Pi Fi/ 0 YT AT A R 7 RO AT

H AT OV13850 ASCHF 4K skl (OV13855 CHF) , fxim A 3#F 1080p,
SR IR AR 1 ££ B B R A T 31 1080p, A ERUNT Bk
a. Ha ARB Sk APP KW E AL, #8)5 kit Resolution & quality

& Settings

Resolution & quality

Capture Sound .
Save location @
Advanced

Restore Default Settings
b. ZAJ57E Video HOR LA 15 B Dy 1080p

& Settings

Camera

Back camera photo
(4:3) 13.2 megapixels

Front camera photo

(16:9) 2.1 megapixels

Video

Back camera video
HD 1080p

Front camera video
HD 1080p

8.7. 26 Pin £ GPIO. UART. SPI 1 PWM W

8.7.1. 26 Pin GPIO HOMJR

1) &6 it wiringOP EFR4TJT wiringOP APP.
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range Pi H 7 F/iit PRI e A R 2 = BT B

50 - L e @ ™

Calculator Calendar Camera Chrome Clock Contacts
e ]
D I E‘IJ '
Explorer Files Gallery Lightning Music Play Store

a B e > ' o

Search Settings Sound Recorder Video wiringOP YouTube

2) wiringOP APP [ 3 FHi B ntn T B, 25 s GPIO_TEST %4147 GPIO
MK T

GPIO_TEST

UART_TEST

12C_TEST
SPILTEST

PWM_TEST

3) GPIO MAF I~ B s, iR M HE CheckBox %41 FR 26 Pin 5| JHl & —— X
iR FR . A1k CheckBox %41, XF R [ GPIO 5| i< 1% B 5 OUT £z, 5|
J ST 5 B O T A EUE AR, GPIO B HSE % B R HSE . Y A Al
("] GPIO READALL 416, A LRECE] wPi 5. GPIO #50. 5|HIHE-FEE R

2 st BLINK ALL GPIO 24 I, #2451 17 4~ GPIO HAME K13 S ik -
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range Pi H 7 F/iit PRI e A R 2 = BT B

s0A5 [] GPIO READALL BLINK ALL GPIO

scLs [
pwMm1 [] [] Txp.6
[[] rxD.6
Rxp.4 [] [] 6Pi01_A2
TxD.4 []
GPI01_80 [[] [] GPIo1_A4

[] eri01_A6
sPio_Txo []

spio_RxD [] [] pwm3 S
sPio_cLk [] [[] sPio_cso

[7] spio_cs1

4) #RJ5 H i GPIO READALL #4H, s B N & s

spA5 [ GPIO READALL BLINK ALL GPIO
scLs [
pwm1 [] [] Txp.6
[J rxps |
47 0 ALT10 |
rxp.4 [] [] 6rio1_a2 46 ALT10 |
£ 2 ) IN | O 7 8 | ALT10
D4 [] ( | 9 0 | ALT10
58 5 ALT10 | 1 | 2 IN
cpPI01_80 [] [] 6rio1_A4 59 T ALT10 | 3 4
IN | 5 60| IN
[[] erio1_A6 | 7 g8 0] IN
b ALT8 | [
spio_Txo [J 4 2 ALTS N

ALTS |

sPI0_RXD [] [] pwMs3

spio_cLk [[] [] spio_cso

[] spio_cs1

5) FF &AM 26 Pin FHEIEH 17 A~ GPIO AT LMEA, FLA 7 5 5] ——% M GPIO
N GPIO1_A3 ——X N wPi J# 5 A 2—— Bl R Wi 3 E GPIO 11 F ik FEF .
e 7 5 5 X R CheckBox 241, el ik pARAER, 7 S5l HSwE
REHA, wE AT UE A G RN E S R B R R BUE, R 3.3, Ui
B PR

sbA.5 [ ]
scLs [

PWM1 TXD.6

[ ] rRXD.6

rRxD.4 [] [] epio1_A2

TXD.4 [ ]
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range Pi H 7 F/iit PRI e A R 2 = BT B

6) #AJG A GPIO READALL %4, mTUAEFIMETH 7 55 i OUT, 31
HL P A e EE P

GPIO READALL BLINK ALL GPIO

PWM1 [ txpe

[C] rxD.6

rRxD4 [] [] Grio1_A2

PUl

™0.4 [ | GND
RXD. 4
GPIo1_B0 [] [] crio1_a4 7 TXD. 4 4
8 | GPIO1_BO \ N GPIO1_A4
[C] crio1_A6 3 17 GPIO1_AG
GND
sPlo_TxD [ 2 2 22 ! PUM3
3 4 | SPIO_CLK 8 | 0 2 ALTS SPI0_CS0
sPioRxe [ ][] pwm3 ! 2 SPIO

srio cLk [] [] spiocso

[7] sPio_cs1

7) FRX T E ) CheekBox fZAHIHUH 2R3, 7 55| IS B ENICHET, KA
SEJe AT LA 0 P 200 B 5 i) P IS O SSUEL, A 2ROy Ov, 15 e BT A2

sbA.5 [
scL.s [

[] TxD.6
[] rRxD.6

) 44/ #ili GPIO READALL fic#ll, FTLLE 214111 7 53 Bsty OUT, 5I1
T

wiringOP

spa.5 [ BLINK ALL GPIO
scLs [
pwmMm1 [] [] TxD.6
[] rxp.6
ALT10

rRxD.4 [} [] GPI01_A2 4 1 SCL. ALT10 ]
35 2 oUT | 0 71| 8 ALT10
TXD.4 [] ND 9 || ALT10
: i ALT10 2|0 IN
6PI01_B0 [] [] GPio1_A4 59 7 XD. ALT10

0 8 IN 5[] 16 | 0 N GPI01_A4
[[] crio1_ae 3 8|0 N GPIO1_A6
ALT8 20 | G
sPIo_TxD [ 5 ALTS
4]s ALT8

sPIo_RxD [] [[] pwm3
spio_cLk (] [] spio_cso

[[] spio_cs1
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range Pi F /" Fit

YT AT A R 7 RO AT

8.7.2. 26 Pin ] UART Jli&,

1) Android FERINFTIF 7 UART4 Al UART6 HNH [, 1€ 26 Pin FIA7 B a0 F B FTR,

o I R £ 55 2 dev/ttyS4 Fl/dev/ttyS6.

SHTheE GPIO GPIO % SIS SIS GPIO 7% GPIO SHTheE
3.3v 1 2 5V
12C5_SDA_M3 GPIO1_B7 47 3 4 5V
12¢5_SCL_M3 GPIO1_B6 46 5 6 GND
PWM1_M2 GPIO1_A3 35 7 8 56 GPIO1_DO | UART6_TX_M2
GND 9 10 57 GPIO1_D1 | UART6_RX_M2
UART4_TX_MO | GPIO1_D2 58 11 12 34 GPIO1_A2
UART4_RX_MO | GPIO1_D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPIO1_A6
SPIO_MOSI_M2 | GPIO1_B2 42 19 20 GND
SPIO_MISO_M2 | GPIO1_B1 a1 21 22 39 GPIO1_A7 PWM3_M3
SPIO_CLK_M2 GPIO1_B3 43 23 24 44 GPIO1_B4 | SPIO_CSO_M2
GND 25 26 45 GPIO1_B5 | SPIO_CS1_M2

2) H %% s wiringOP EIARFTJT wiringOP APP.

Calculator

Explorer

Q

Search

L&l

Calendar

Files

Settings

o

Camera

P

Gallery

@

Sound Recorder
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Chrome

E"
4

Lightning

>

Video

Clock

Music

wiringOP

Contacts

;

Play Store

YouTube




range Pi H 7 F/iit PRI e A R 2 = BT B

3) wiringOP APP [ F i won Wl K B s, 285 sy UART_TEST %4171 UART
MK T

GPIO_TEST
12C_TEST
SPI_TEST

PWM_TEST

4) APP ({785 FHA S i dn B s

~ 115200 | CLOSE

SEND

5) R EAR BRI 1, Heln/dev/ttyS4, SR IS 7E G AEAE rh i N ARV E
KR, T 5 OPEN %4137 ¥ /dev/ttyS4 15 15, FTHF3N)E, OPEN %4145 NASA]
EHUIRAS, CLOSE #2411 SEND 241745 AT ik R .

Jdev/ttysa - 115200

6) SR F A FR LR 46 52 vartd 1) RXD A1 TXD 5] .

7) SRJE AT AE N T AR EAE R RN BUT AT, sl SEND HZ AT A KK
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range Pi H 7 F/iit PRI e A R 2 = BT B

/dev/ttySa ~ 115200 OPEN 0SE

8) WIR—VIER, BWHEN & o SRR 715 & o

/dev/ttyS4 ~ 115200 EN CLOSE

SEND
8.7.3. 26 Pin HJ SPI M3,
1) HTFERAH, HARAT R spi A spi0.
SHTheE GPIO GPIO 7% SIS SIS GPIO 7% GPIO SHTheE
3.3v 1 2 5V
12C5_SDA_M3 GPIO1_B7 47 3 4 5V
12C5_SCL_M3 GPIO1_B6 46 5 6 GND
PWM1_M2 GPIO1_A3 35 7 8 56 GPIO1_DO | UART6_TX_M2
GND 9 10 57 GPIO1_D1 | UART6_RX_M2
UART4_TX_MO GPIO1_D2 58 11 12 34 GPIO1_A2
UART4_RX_MO GPIO1_D3 59 13 14 GND
GPIO1_BO 40 15 16 36 GPIO1_A4
3.3V 17 18 38 GPIO1_A6
SPI0_MOSI_M2 GPIO1_B2 42 19 20 GND
SPI0_MISO_M2 GPIO1_B1 41 21 22 39 GPIO1_A7 PWM3_M3
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range Pi F /" Fit

YT AT A R 7 RO AT

SPI0_CLK_M2 GPIO1_B3

43

23

24

a4

GPIO1_B4

SPI0_CSO_M2

GND

25

26

45

GPIO1_B5

SPI0_CS1_M2

2) X Bl w25q64 BEHORIMER SPI #20, B 46AE SPIO #2 10#: N w25q64 # %o

3) #RJ5 miidy wiringOP EIARFT T wiringOP APP.

iH =
-

Calculator Calendar
Explorer Files
Search Settings

o

Camera

P

Gallery

@

Sound Recorder

'3

Chrome

~
~
-

Lightning

>

Video

Clock

Music

wiringOP

Contacts

Play Store

YouTube

4) wiringOP APP () FE Gt~ a0 T B Frr, sidh SPLTEST %4147 SPI [k 7+

T

5) #RJ5 5 OPEN 1250 414R 4k SPI.

GPIO_TEST

UART_TEST

12C_TEST

SPI_TEST

PWM_TEST
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range Pi H 7 F/iit PRI e A R 2 = BT B

3225 04 ]

wiringOP

SPI Channe SPI Port | Speed: 2000000

tal0]: Ox9f datal1]: 0x09
taf2]: 0x09 datafz]: 0x09

TRANSFER

FPI Open Success, channel: 0, port: 0, speed:2000000

6) ARG T T B RIER T, st w25q64 1 ID 5 5., 7E data[0] " 3H A bk
0x9f, 4RJ5 fidi TRANSFER %41 .

fdev/spidev0.0 ¥ SPI Channel SPI Port: SPI Speed: 2000000

OPEN

datal0]: ‘.nmﬂ. 0x09

data[2]: 0x09 data[3]: 0x09

TRANSFER

SPI Open Success, channel: 0, port: 0, speed:2000000

7) HJ5 APP £ B R R ID (5 5.

/dev/spidev0.0 v SPiChannel: [ SPIPort: 0 SPISpeed: 2000000
OPEN

data[0]: Ox9f data[1]; 0x09

data[2]: UXUQ data[3]: Ox09

TRANSFER

ISPI Transfer success
ret:4

data[0]:ff

data[1]:ef

data[2]:40

data[3]:17

8) w25q64 it MANUFACTURER ID 4 EFh, Device ID Jy 4017h, R _F i Ht
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range Pi i /7 Tt RIYNTTR IR R A =] O A
PUFERXT R (h AR AZ 16 D

MANUFACTURER ID (MF7 - MF0)

Winbond Serial Flash EFh

Device ID (ID7 - IDO) (ID15 - IDO)
Instruction ABh, 90h, 92h, 94h 9Fh
W25QB4FV (SPI) 16h 4017h
W25QB4FV (QPI1) 16h 6017h

8.7.4. 26 Pin §J PWM Jli5,

1) Android ZRIAJT/E T PWML. 1 PWM3, Xf N K51 IZE 26 Pin (P £EAL B W~
KR

= FThAR GPIO 5 Eil:Deass Eil:Deass GPIO 5% GPIO = FThAR
1 2 5V
12C5_SDA_M3 a7 3 4 5V
12¢5_SCL_M3 46 5 6 GND
PWM1_M2 35 7 8 56 GPIO1_DO | UART6_TX_M2
9 10 57 GPIO1_D1 | UART6_RX_M2
UART4_TX_MO 58 11 12 34 GPIO1_A2
UART4_RX_MO 59 13 14 GND
40 15 16 36 GPIO1_A4
17 18 38 GPIO1_A6
SPI0_MOSI_M2 42 19 20 GND
SPI0_MISO_M2 a1 21 22 39 GPIO1_A7 PWM3_M3
SPI0_CLK_M2 43 23 24 a4 GPIO1_B4 | SPIO_CSO_M2
25 26 a5 GPIO1_B5 | SPIO_CS1_M2

2) H %% M7 wiringOP EIARFT I wiringOP APP.
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range Pi F /" Fit

YT AT A R 7 RO AT

Calculator Calendar
Explorer Files
Search Settings

o

Camera

Sound Recorder

(O @ o

Chrome Clock Contacts
Lightning Music Play Store
T -
> Gk |
Video wiringOP YouTube

3) SRJG1E wiringOP f) = 5L i PWM_TEST #2403 A\ PWM F il FL i

PWM_TEST

4) PWMI [#) &4k fd8b0010, PWM3 )2 ik & fd8b0030, X B pwmchip0 4534
W12 fd8b0010.pwm, TVEHHER A FER A& PWMI . G RAEES: PWM3, TFEL
P RLETUE R E M pwmcehip, 447105 RN fd8b0030.pwm B, 1% 1) 2

PWM3.

Channel: 0

Period: 50000 ns

EXPORT

Controller: pwmchipo

pwmchip0 Duty

| CCTET

5) SRJG RN PWM HiEE, BRIAJE 0, IRl PWM MR, BRARECE 2
50000ns, #%1 y PWM #i% /& 20KHz, 7] H 17104, &7 EXPORT %4 5 PWMI1,



range Pi H 7 F/iit PRI e A R 2 = BT B

Controller:

Channel:E]

Period:{ 50000

EXPORT|

pwmchipl( ty

6) SRJEHa3N T SN, BinT PAAE PWM (1) (5 25 b, $R)572)i% Enable %t nT DA%
tHPWM % T .
EE=
Controller: -
Channel: 0
Period: 50000

UNEXPORT

Eliable pwmchip0 Duty [ ]

7) ARJEAE 7R AR BT AR 26 Pin EPE’J 7 ﬁ'?zIHiDE')ET U%?UFEE’J@Z%T

3.44V
50.00us

[uzfmz%stlﬂ A?I

8.8. ADB H{f 51

8.8.1. fFREHELIEE: adb AR
1) B2 —HR 5 B A1 Type-C $idsk .
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range Pi /7 Fiit YN BRA = AT A

2) SRJEiE Type-C 4l £ iE B 471 KRS Ubuntu PC, FF &R Type-C $2 1AL B
ﬁﬂ?.ﬁﬁﬂ‘

L}
-,

o

oy

=
L)
=
(=1
JIEE
e

3) #AJ51E Ubuntu PC % %% adb T H..
test@test:~$ sudo apt update
test@test:~$ sudo apt -y install adb

4) T Ay AR LA E RN 2] ) ADB W .
test@test:~$ adb devices

List of devices attached

S63QCF54CJ  device

test@test:~$ Isusb

Bus 003 Device 006: ID 2207:0006

5) #RJ57E Ubuntu PC BT adb shell 5 7] L& % 2] android R4t 1 »
test@test:~$ adb shell
console:/ $

6) AT NI A4 AT DL BT Android R4,
test@test:~$ adb root
test@test:~$ adb remount

7) ARG AT DAL SR E) Android REE T
test@test:~$ adb push example.txt /system/
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range Pi H 7 F/iit GRINTT R AT A PR =) U A

8.8.2. f#FHM%EE adb FR

M %% adb TB7F Type-C I BIHR SRE R BMATT AR, TR B M %%
FKEfE, PO EEFERRITRIRKNERME DLERE T, RERBIT R 1P
ik, EHEERZ.

1) #fifx Android &%) service.adb.tep.port % &4 5555 Ui 115 .
console:/ # getprop | grep "adb.tcp"
[service.adb.tcp.port]: [5555]

2) iR service.adb.tep.port 52 15 &, AT LU T 1 1) i 2 1 B M 2% adb B0 15 .
console:/ # setprop service.adb.tcp.port 5555

console:/ # stop adbd
console:/ # start adbd

3) {£ Ubuntu PC % %% adb 1. H..
test@test:~$ sudo apt update
test@test:~$ sudo apt install -y adb

4) SRJG{E Ubuntu PC &M %% adb.
test@test:~$ adb connect 192.168.1.xxx  (IP it FESBCATF KR 1P Huhil)

* daemon not running; starting now at tcp:5037

* daemon started successfully
connected to 192.168.1.xxx:5555

test@test:~$ adb devices
List of devices attached
192.168.1.xxx:5555 device

5) #RJG/E Ubuntu PC it adb shell ] LA 5% 51 android 4.
test@test:~$ adb shell
console:/ #
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range Pi H 7 F/iit PRI e A R 2 = BT B

9. i3

9.1. F/FHEH 2

A H 3 BT
v1.0 | 2024-08-20 FIHRRRA
9.2. BEBEHMIE
H# BT
2024-08-20 Orangepicm5-tablet 1.0.0 ubuntu jammy_server linux6.1.43.7z

Orangepicm5-tablet _1.0.0_ubuntu focal server linux5.10.160.7z
Orangepicm5-tablet 1.0.0_ubuntu jammy_server linux5.10.160.7z
Orangepicm5-tablet 1.0.0_debian_bullseye server linux5.10.160.7z
Orangepicm5-tablet 1.0.0_debian_bookworm_server linux6.1.43.7z
Orangepicm5-tablet 1.0.0_debian_bookworm_server linux5.10.160.7z
Orangepicm5-tablet 1.0.0_ubuntu jammy desktop xfce linux6.1.43.7z
Orangepicm5-tablet 1.0.0_ubuntu focal desktop xfce linux5.10.160.7z
Orangepicm5-tablet 1.0.0 ubuntu jammy desktop xfce linux5.10.160.7z
Orangepicm5-tablet _1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
Orangepicm5-tablet _1.0.0_debian_bookworm_desktop xfce linux6.1.43.7z
Orangepicm5-tablet 1.0.0_debian_bookworm_desktop xfce linux5.10.160.7z

Opios-droid-aarch64-opicm5-tablet-24.11-linux5.10.160-en.tar.gz
Opios-droid-aarch64-opicm5-tablet-24.11-linux5.10.160.tar.gz
OrangePiCM5-TABLET RK3588S Android13 v1.0.0.tar.gz
Opios-arch-aarch64-gnome-opicm5_tablet-24.09-1inux5.10.160.img.xz

* YIEhRAS

403




	1.Orange Pi CM5 Base Tablet的基本特性
	1.1.什么是Orange Pi CM5 Base Tablet
	1.2.Orange Pi CM5 Base Tablet的用途
	1.3.Orange Pi CM5核心板的硬件特性
	1.4.Orange Pi CM5 Base Tablet底板的硬件特性
	1.5.Orange Pi CM5核心板顶层视图和底层视图
	1.6.Orange Pi CM5 Base Tablet底板顶层视图和底层视图
	1.7.Orange Pi CM5核心板接口详情图
	1.8.Orange Pi CM5 Base Tablet底板接口详情图

	2.开发板使用介绍
	2.1.准备需要的配件
	2.2.下载开发板的镜像和相关的资料
	2.3.基于Windows PC将Linux镜像烧写到TF卡的方法
	2.3.1.使用balenaEtcher烧录Linux镜像的方法
	2.3.2.使用RKDevTool烧录Linux镜像到TF卡中的方法

	2.4.基于Ubuntu PC将Linux镜像烧写到TF卡的方法
	2.5.烧录Linux镜像到eMMC中的方法
	2.5.1.使用RKDevTool烧录Linux镜像到eMMC中的方法
	2.5.2.使用dd命令烧录Linux镜像到eMMC中的方法

	2.6.烧录Android镜像到TF卡中的方法
	2.6.1.使用RKDevTool烧录的方法

	2.7.烧录Android镜像到eMMC中的方法
	2.7.1.使用RKDevTool烧录的方法

	2.8.启动香橙派开发板
	2.9.调试串口的使用方法
	2.9.1.调试串口的连接说明
	2.9.2.Ubuntu平台调试串口的使用方法
	2.9.3.Windows平台调试串口的使用方法


	3.Ubuntu/Debian Server和Xfce桌面系统使用说明
	3.1.已支持的Linux镜像类型和内核版本
	3.2.Linux5.10系统适配情况
	3.3.Linux6.1系统适配情况
	3.4.本手册linux命令格式说明
	3.5.linux系统登录说明
	3.5.1.linux系统默认登录账号和密码
	3.5.2.设置linux系统终端自动登录的方法
	3.5.3.linux桌面版系统自动登录说明
	3.5.4.Linux桌面版系统root用户自动登录的设置方法
	3.5.5.Linux桌面版系统禁用桌面的方法

	3.6.板载LED灯测试说明
	3.7.网络连接测试
	3.7.1.WIFI连接测试
	3.7.1.1.服务器版镜像通过命令连接WIFI
	3.7.1.2.服务器版镜像通过图形化方式连接WIFI
	3.7.1.3.桌面版镜像的测试方法


	3.8.SSH远程登录开发板
	3.8.1.Ubuntu下SSH远程登录开发板
	3.8.2.Windows下SSH远程登录开发板

	3.9.ADB的使用方法
	3.9.1.网络adb的使用方法
	3.9.2.使用Type-C数据线连接adb

	3.10.上传文件到开发板Linux系统中的方法
	3.10.1.在Ubuntu PC中上传文件到开发板Linux系统中的方法
	3.10.1.1.使用scp命令上传文件的方法
	3.10.1.2.使用filezilla上传文件的方法

	3.10.2.在Windows PC中上传文件到开发板Linux系统中的方法
	3.10.2.1.使用filezilla上传文件的方法


	3.11.HDMI测试
	3.11.1.HDMI显示测试
	3.11.2.HDMI转VGA显示测试
	3.11.3.HDMI分辨率设置方法

	3.12.蓝牙使用方法
	3.12.1.桌面版镜像的测试方法

	3.13.USB接口测试
	3.13.1.连接USB鼠标或键盘测试
	3.13.2.连接USB存储设备测试
	3.13.3.USB摄像头测试

	3.14.音频测试
	3.14.1.在桌面系统中测试音频方法
	3.14.2.使用命令播放音频的方法
	3.14.2.1.耳机接口播放音频测试
	3.14.2.2.HDMI音频播放测试
	3.14.2.3.DP音频播放测试

	3.14.3.使用命令测试录音的方法

	3.15.使用SATA SSD的方法
	3.16.温度传感器
	3.17.26 Pin接口引脚说明
	3.18.安装wiringOP的方法
	3.19.26pin接口GPIO、I2C、UART、SPI和PWM测试
	3.19.1.26pin GPIO口测试
	3.19.2.26pin GPIO口上下拉电阻的设置方法
	3.19.3.26pin I2C测试
	3.19.4.26pin UART测试
	3.19.5.26pin SPI测试
	3.19.6.使用/sys/class/pwm测试PWM的方法

	3.20.wiringOP-Python的安装使用方法
	3.20.1.wiringOP-Python的安装方法
	3.20.2.26pin GPIO口测试
	3.20.3.26pin I2C测试
	3.20.4.26pin UART测试
	3.20.5. 26pin SPI测试

	3.21.硬件看门狗测试
	3.22.查看RK3588S芯片的序列号
	3.23.安装Docker的方法
	3.24.下载安装arm64版本balenaEtcher的方法
	3.25.宝塔Linux面板的安装方法
	3.26.设置中文环境以及安装中文输入法
	3.26.1.Debian系统的安装方法
	3.26.2.Ubuntu 20.04系统的安装方法
	3.26.3.Ubuntu 22.04系统的安装方法

	3.27.远程登录Linux系统桌面的方法
	3.27.1.使用NoMachine远程登录
	3.27.2.使用VNC远程登录

	3.28.Linux系统支持的部分编程语言测试
	3.28.1.Debian Bullseye系统
	3.28.2.Debian Bookworm系统
	3.28.3.Ubuntu Focal系统
	3.28.4.Ubuntu Jammy系统

	3.29.QT的安装方法
	3.30.ROS安装方法
	3.30.1.Ubuntu20.04安装ROS 1 Noetic的方法
	3.30.2.Ubuntu20.04安装ROS 2 Galactic的方法
	3.30.3.Ubuntu22.04安装ROS 2 Humble的方法

	3.31.安装内核头文件的方法
	3.32.10.1寸MIPI LCD屏幕的使用方法
	3.32.1.10.1寸MIPI 屏幕的组装方法
	3.32.2.打开10.1寸MIPI LCD屏幕配置的方法
	3.32.3.服务器版镜像旋转显示方向的方法
	3.32.4.桌面版镜像旋转显示和触摸方向的方法

	3.33.开关机logo使用说明
	3.34.OV13850和OV13855 MIPI摄像头的测试方法
	3.35.ZFS文件系统的使用方法
	3.35.1.安装ZFS的方法
	3.35.2.创建ZFS池的方法
	3.35.3.测试ZFS的数据去重功能
	3.35.4.测试ZFS的数据压缩功能

	3.36.CasaOS安装和使用方法
	3.36.1.CasaOS的安装方法
	3.36.2.CasaOS的使用方法

	3.37.使用NPU的方法
	3.37.1.准备工具
	3.37.2.在Ubuntu PC端安装RKNN-Toolkit2
	3.37.3.使用RKNN-Toolkit2进行模型转换和模型推理
	3.37.3.1.在Ubuntu PC端仿真运行模型
	3.37.3.2.在Ubuntu PC端使用开发板的NPU运行模型
	3.37.3.2.1.使用Type-C数据线连接adb
	3.37.3.2.2.更新开发板的rknn_server和librknnrt.so
	3.37.3.2.3.修改示例中的参数
	3.37.3.2.4.在Ubuntu PC端运行示例


	3.37.4.调用C接口部署RKNN模型到开发板上运行
	3.37.4.1.下载交叉编译工具
	3.37.4.2.修改脚本中的编译工具路径
	3.37.4.3.编译rknn_yolov5_demo
	3.37.4.4.部署rknn_yolov5_demo到开发板
	3.37.4.5.在开发板上运行rknn_yolov5_demo


	3.38.RK3588使用百度飞浆的方法
	3.38.1.Ubuntu PC端环境搭建
	3.38.1.1.PC端安装Anaconda3
	3.38.1.2.PC端安装RKNN-Toolkit2
	3.38.1.3.PC端安装Paddle2ONNX

	3.38.2.板端环境搭建
	3.38.2.1.板端安装Anaconda3
	3.38.2.2.板端安装rknpu2驱动
	3.38.2.3.板端编译FastDeploy C++ SDK

	3.38.3.使用FastDeploy部署模型示例
	3.38.3.1.Ubuntu PC端模型转换
	3.38.3.2.板端模型部署


	3.39.RK3588运行RKLLM大模型的方法
	3.39.1.RKLLM介绍
	3.39.1.1.RKLLM工具链介绍
	3.39.1.1.1.RKLLM-Toolkit 功能介绍
	3.39.1.1.2.RKLLM Runtime 功能介绍

	3.39.1.2.RKLLM开发流程介绍

	3.39.2.准备工具
	3.39.3.Ubuntu PC端进行模型转换和编译源码的详细步骤
	3.39.3.1.搭建RKLLM-Toolkit环境
	3.39.3.2.模型转换
	3.39.3.2.1.转换TinyLLAMA模型
	3.39.3.2.2.转换Qwen模型
	3.39.3.2.3.转换Qwen2模型
	3.39.3.2.4.转换Phi-3模型
	3.39.3.2.5.转换ChatGLM3模型
	3.39.3.2.6.转换Gemma模型
	3.39.3.2.7.转换InternLM2模型
	3.39.3.2.8.转换MiniCPM模型

	3.39.3.3.编译测试代码

	3.39.4.开发板端部署运行的详细步骤
	3.39.4.1.模型推理
	3.39.4.1.1.TinyLLAMA模型推理
	3.39.4.1.2.Qwen模型推理
	3.39.4.1.3.Qwen2模型推理
	3.39.4.1.4.Phi-3模型推理
	3.39.4.1.5.ChatGLM3模型推理
	3.39.4.1.6.Gemma模型推理
	3.39.4.1.7.InternLM2模型推理
	3.39.4.1.8.MiniCPM模型推理


	3.39.5.开发板端Server的部署运行的详细步骤
	3.39.5.1.基于 Flask 搭建服务器
	3.39.5.1.1.服务器端（开发板端）
	3.39.5.1.2.客户端（Ubuntu PC）

	3.39.5.2.基于Gradio搭建服务器
	3.39.5.2.1.服务器端（开发板端）
	3.39.5.2.2.客户端（Ubuntu PC）


	3.39.6.RK3588运行RKLLM大模型的性能测试结果

	3.40.关机和重启开发板的方法

	4.Ubuntu22.04 Gnome Wayland桌面系统使用说明
	4.1.Ubuntu22.04 Gnome桌面系统适配情况
	4.2.确认系统当前使用的窗口系统为wayland的方法
	4.3.切换默认音频设备的方法
	4.4.GPU的测试方法
	4.5.Chromium浏览器硬解播放视频的测试方法
	4.6.Kodi硬解播放视频的测试方法
	4.7.Ubuntu22.04 Gnome安装ROS 2 Humble的方法
	4.8.设置中文环境以及安装中文输入法的方法

	5.Orange Pi OS Arch系统使用说明
	5.1.Orange Pi OS Arch系统适配情况
	5.2.OPi OS Arch系统使用SATA SSD的方法
	5.3.10.1寸MIPI LCD屏幕的使用方法
	5.3.1.10.1寸MIPI 屏幕的组装方法
	5.3.2.打开10.1寸MIPI LCD屏幕配置的方法
	5.3.3.旋转显示和触摸方向的方法

	5.4.OV13850和OV13855 MIPI摄像头的测试方法
	5.5.设置中文环境以及安装中文输入法的方法
	5.6.安装wiringOP的方法
	5.7.26pin接口GPIO、I2C、UART、SPI和PWM测试
	5.7.1.26pin GPIO口测试
	5.7.2.26pin GPIO口上下拉电阻的设置方法
	5.7.3.26pin I2C测试
	5.7.4.26pin UART测试
	5.7.5.26pin SPI测试
	5.7.6.PWM的测试方法


	6.Linux SDK——orangepi-build使用说明
	6.1.编译系统需求
	6.1.1.使用开发板的Ubuntu22.04系统编译
	6.1.2.使用x64的Ubuntu22.04电脑编译

	6.2.获取linux sdk的源码
	6.2.1.从github下载orangepi-build
	6.2.2.下载交叉编译工具链
	6.2.3.orangepi-build完整目录结构说明

	6.3.编译u-boot
	6.4.编译linux内核
	6.5.编译rootfs
	6.6.编译linux镜像

	7.Linux开发手册
	7.1.在开发板的linux系统中单独编译内核源码的方法

	8.Android 13系统的使用说明
	8.1.已支持的Android版本
	8.2.Android 功能适配情况
	8.3.WIFI的连接测试方法
	8.4.蓝牙的测试方法
	8.5.10.1寸MIPI 屏幕的使用方法
	8.6.OV13850和OV13855 MIPI摄像头的测试方法
	8.7.26 Pin 接口 GPIO、UART、SPI 和 PWM 测试
	8.7.1.26 Pin GPIO 口测试
	8.7.2.26 Pin的UART测试
	8.7.3.26 Pin的SPI测试
	8.7.4.26 Pin的PWM测试

	8.8.ADB的使用方法
	8.8.1.使用数据线连接adb调试
	8.8.2.使用网络连接adb调试


	9.附录
	9.1.用户手册更新历史
	9.2.镜像更新历史


