N

<7 range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Orange Pi 5

User Manual




range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Contents

1. Basic features of Orange P15 .......coooiiiiiiiiiiiiiiieeeeece e 1
1.1 What 18 Orange Pi 5 ..ottt ettt 1
1.2, UsSeS OF Orange Pi 5 .....coiuiiiiiiiieiie ettt nnees 1
1. 3. Hardware features of Orange Pi5.....cccoooiiiiiiiiniiiiieeeeeeeee e 2
1. 4. Top view and bottom view of Orange Pi 5.......cccooviriiiiiiiiiniiniecceeeee e 4
1. 5. Interface details 0f Orange Pi S ......cccoioieiiiiiiiiiieeeese e 5
2. How to use the development board............ccoeeciieiiiiiiciiiecieeee e 7
2. 1. Prepare the requIired ACCESSOTIES ...cuvervirrirrerieriirieiestesieetesteseeeestesresseesresresbeeeesbesreeneeneene 7
2. 2. Download the image of the development board and related materials...........cccceeverueneene. 13
2. 3. How to burn Linux image to TF card based on Windows PC........c.cccccvvinievenineneennne 15
2.3. 1. How to use balenaEtcher to burn Linux ...........cccceveeverienienienienennene 15

2. 3. 2. How to use RKDevTool to burn Linux image to TF card..................... 19

2. 3. 3. How to use Win32Diskimager to burn Linux image.............cccccuveneenene. 29

2.4. How to burn Linux image to TF card based on Ubuntu...........cccevceeveverenceseneneneenene 32
2.5. How to write Linux image to SPI FlashtNVMe SSD ......ccccccevvvviiviniiiieneecee e, 36
2.9. 1. How to use RKDevTool to burn........cccceevueeiiiiiiiniiiiiniiiicieceeee, 36
2.5.2. How to use the dd command to burn...........ceceveeviiiinienenieneeeee, 51

2. 5. 3. How to use the balenaEtcher to burn...........cccocevevviniininiininieee 59

2.6. How to write Linux image to SPIFIash+SATA SSD ......ccocvviieviineeieereeneenee e 74
2.6.1. How to use the dd command to burn...........ceceveevieiienieneneneeeee 74

2. 6. 2. How to use balenaEtcher software to burn.........cccccecevvevenencenennenne. 80

2. 7. How to write Linux image to SPIFlash+USB storage devices........ccccoeerverniernienniennnenne 97
2. 8. Method of burning OpenWRT image into SPI FLASH ..........ccccoooiiiieicciee e, 101
2. 8. 1. How to burn using RKDevTool .........cccooviiiiiiiiiiiiiieeeeeeee, 101

2. 8. 2. How to use the mtd tool of the OpenWRT system for burning........... 113

2.9. How to burn Android image to TF Card.........cccccevviriiiiiniiniiiineee e 115

2.10. How to burn Android image to SPIFlash+NVMe SSD .......cccccoviniiiniininicnie e 119



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

2.11. How to burn Android image to SPI Flash+SATA SSD .....c.ccoceiiiiiniiiiieeeeeeee 125
2.12. Method of burning Orange Pi OS (Droid) image into TF card..........ccccceceriiriennennee. 132
2. 13. Burn Orange Pi OS (Droid) image to SPIFlash+NVMe SSD ......cccccoviniiniiiencnnene 135
2. 14. Burn Orange Pi OS (Droid) image to SPIFlash+SATA SSD .....cccccoveevieinieenenneeieeenn 142
2. 15. How to burn Orange Pi OS (OH) image to TF Card.......cccceevveeecieesiieesieecciee e ecvee e 148
2. 16. How to clear SPIFlash using RKDEVTOO! .........ccccuieiieeiiieeiieece ettt e 151
2.17. Start the Orange Pi development board...........coceeeerereeiienineneenienineeeeeseseee e 158
2.18. How to use the debugging Serial POTt........ccccuevererierrieneneneeiesese et 160
2.18. 1. Connection instruction of debugging serial port...........cccceveerurennenne 160
2. 18. 2. How to use the debugging serial port on the Ubuntu platform......... 161
2. 18. 3. How to use the debugging serial port on Windows platform............ 164

2.19. Instructions for using the 5v pin in the 26pin interface of the development board to
SUPPLY POWET ..ttt ettt sttt sttt s bt s he e s he e sat e s at e sheesbeesbeesheesaeesaeesbeesbeesbeesaeesaeenneenns 168
. Ubuntu/Debian Server and Xfce desktop system usage instructions...............ccee.e.... 169
3. 1. Supported Linux image types and kernel Versions.........cccceeveereeneeneeneeneeseeseeneenienns 169
3. 2. Linux System adaptation ........cceecueeierierienieeie ettt sttt sttt 170
3. 2. 1. Linux5.10 system adaptation Situation ...........cccceeeeeeereenieeneenieenieenne 170
3. 2. 2. Linux6.1 system adaptation sitUation ...........cceeeeeeeeeeneenieeneenieeieene 171
3. 3. The format of linux commands in this manual............c.ceceviniiniiiinnnee, 172
3. 4. Linux system login iNStIUCLIONS ......ccveriverieriiriirtenteste sttt stesresbeseeeeeeeesneeens 174
3.4. 1. Linux system default login account and password............ccccecueeuennee. 174
3.4.2. How to set automatic terminal login in linux system............cccoeue.e. 174
3. 4. 3. Instructions for automatic login of Linux desktop version system..... 175

3.4.4. The setting method of root user automatic login in Linux desktop
VETSIOMN SYSTEIM ..eutiiiiieiieeiteette et estte et et e e bt e ate e bt e seeeebeesaeeenbeesaeeenseesaseenseenee 177

3.4.5. The method of disabling the desktop in the Linux desktop version



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

3. 6. 1. Ethernet POrt teSt....c.eciiieiiieeiieieeeie ettt ettt reesae e 181
3.6. 2. WIFI CONNECLION TSt ....eueeiiriiiriieiieieriieieeee sttt 183
3.6.3. How to set a static IP address ........ccceevverieneeiienienenieseeeeiesceeene 191
3.6.4. How to use AP6275P PCle network card..........cccevvveveinienieniencnene 199
3.6.5. AP6275P PCle network card creates WIFI hotspot through create ap203
. 7. SSH remote login development board............ceceeveereeneeneeseeseeseeseesee e 211
3.7.1. SSH remote login development board under Ubuntu.............c..c....... 211
3. 7. 2. SSH remote login development board under Windows...................... 212
. 8. HOW t0 USE ADB ...ttt sttt 214
3.8. 1. How touse network adb..........cooceeiiiiiiiiiiiiie 214
3. 8. 2. Use atype-c data cable to connect to adb ...........ceeveeriiiiiiiiiiinnn, 216
. 9. The method of uploading files to the Linux system of the development board............. 219

. 10.

.11,

.12,

.13.

. 14.

3. 9. 1. The method of uploading files to the development board Linux system in

UDBUNLU PC .t ettt ettt e 219
3.9.2. The method of uploading files to the Linux system of the development
board in WIndows PC .........cooiiiiiiiee e 222
HDMI TESE ..ttt sttt st s st s s s sane e 227
3. 10. 1. HDMI diSplay teSt.....cccueeriierieeiierieeieeeie et 227
3.10. 2. HDMI to VGA display test........ccoceevuerieneeieniinienieneceeesecneeeene 228
3. 10. 3. HDMI resolution setting method..........c.coooveeiieniieiiiniiiiiecieeeeee, 229
How t0 Use BIUCOOth ..o 232
3. 11. 1. Test method of desktop IMAZE ......cceeevveeriiieniieiieeeeeeee e 232
USB INtEITaCe TEST ...cuvervirreeeerierieeiiertentesie ettt sttt sttt sbe st sae e sreemeenresreas 236
3.12. 1. Connect USB mouse or keyboard test...........coceveeveniiniencnniencenens 236
3.12. 2. Connect USB storage device test........coceveruerieneeiieneenennieneeieenne. 236
3.12. 3. USB wireless network card test..........ccoceeviiiiieniienienieeieeeee 237
3. 12.4. USB CamMeTa tESt...ccuueiiiiieiiiiieiiie ettt 245
ATUAIO TESEeeenveiiieriie ettt sttt sttt sttt sate st e sabe st st e satesatesabesabesaseentesntesnsesasesnnes 247
3.13. 1. Testing audio methods on desktop Systems .........cccceeevveerveernieneneennen. 247
3. 13. 2. The method of using commands to play audio..........ccccceevvverveennennne. 249
3. 13. 3. Method of using commands to test recording...........ceceevveveereeenenne. 251

HOW tO USE SATA SSD ..ottt ettt e e e e e e e et taa s esseeeesssasbaaaseseeaes 251



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

. 15.

. 16.

17,

. 18.

. 19.

. 20.

.21,

. 22.

. 23.

. 24.

. 25.

. 26.

.27,

TEMPETATUTE SEIISOT ....uveeureerreieiiteesiteesreesteesreessre e e s e et e smeeesabeesbeesreesbeesameeesmeeesaneess 257
26 Pin Interface Pin DeSCIiption .......ccouereeriirieiieiieiienee ettt 259
How to install WirinGOP ......cc.coiiiiiiiiiiiee e e e 260
26pin interface GPIO, 12C, UART, SPI, CAN and PWM test.......ccccovvvervvervirriinrcnnnnen. 262
3. 18. 1. 26pin GPIO POt teSt.....eeiuiieiieeiiieiie et 262
3. 18. 2. 26pin GPIO port pull-down resistance setting method...................... 264
3. 18, 3. 26PIN SPILEST...eeuiiiiiiiiieee e 265
3. 1804, 26PIN I2C TSt .eiiiiiiiciiieeiie ettt et e e sree e 267
3. 18. 5. 26PN UART Ot ....eeiiiiiieeiiieiieee et 269
3.18.6. How to test PWM using /sys/class/pwm .......c..cccevveneeviinicneencnnne 271
3. 18. 7. CAN test method .......c.coviieiiiiiiiiie e 274
WiringOP Hardware PWM Usage Method.........ccoocvieiiiiiiiiiiiie e 281
3.19. 1. Method of setting PWM using the gpio command of wiringOP ....... 282
3.19. 2. Usage of PWM Test Program...........cccceevuieviienieinieniiesienieeeeeee 288
How to install and use wiringOP-Python ..........ccecevirinieiinineeiereeeeeeeeeee 289
3.20. 1. How to install wiringOP-Python ..........cccccoviiviiiiniiniiiiiinicnee 290
3.20. 2. 26pin GPIO POIt teSt.....eeiuiieiieeiiieiieeeeee e 292
3.20. 3. 26PIN SPIEST...eoutiiiiiiiieee e 294
3.20. 4. 26PN I2C 1St ...ueiiiiieiieie e 296
3.20.5. 26PN UART St ....eeiiieiiiiiieieeeee et 298
Hardware wWatChdO@ teSt.......ccueiuiiirieieiiieeiese e s 300
View the serial number of the RK3588S Chip ......cccooiviriienininieereecce e 301
HOW t0 INStAll DIOCKET ...c.uviiiiiiiiiieeie ettt st sttt sane e 301
How to download and install arm64 version balenaEtcher...........cccccccoviiiiiinincncene. 302
How to install Pagoda Linux panel..........ccccccvevieeieeiieiiiiiesee e e see e seesnesne e e 304
How to remotely log in to the desktop of the Linux system........cccceveeveeneeseeneenenne 310
3.26. 1. Remote login using NOMachine...........cccceevuverciiereeniieenienieeieeeiens 310
3.26. 2. Use VNC to 10g in 1€MOtelY ....cceevvieriiieiieiieeieeiiecieeee e 315
Some programming language tests supported by LinuX System..........cecveeveeveereeennenne 322

3.27. 1. Debian BullSeye SyStem ........ccceeecuieiieriiieniiieiieiie e 322



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

. 28.

. 29.

. 30.

.31,

. 32.

. 33.

. 34.

. 35.

. 36.

. 37.

3.27. 2. Debian BoOOKWOIM SYStEIM ....ccuveeviiriiieiieiieeiieniieeee e eve e 323
3.27. 3. Ubuntu Focal SyStem .........ccceeviiiiiiiiieiieeiecieecie e 325
3.27. 4. Ubuntu Jammy SYSEEIMN .......c.ccevueeruierieerieniieeiienieeeeeeneeeeneesseeseneensees 327
How t0 inStall QT ....eiiiiieiieciee ettt et sae e e e st esrreesateas 329
ROS installation Method .........cocueiiiiiiiiiii e 337
3.29. 1. How to install ROS 1 Noetic on Ubuntu 20.04 .........ccceevieriienennne 337
3.29. 2. How to install ROS 2 Galactic on Ubuntu 20.04...........cccceeeieennenne 341
3.29. 3. How to install ROS 2 Humble on Ubuntu 22.04 ..........cccceveviennennnen. 344
The method of installing the kernel header file..........cccccoveeniiiiiniiniine 346
How to use 10.1 inch MIPI LCD SCIEEN ....c..cevuieruieriiiriieniieniieniieneenieesieesiee e esieesaeeneees 349
3.31. 1. 10.1 -inch MIPI screen assembly method...........cccoeceeeiiiniiiniennnne 349
3.31. 2. Open the 10.1 -inch MIPI LCD screen configuration method.......... 352
3.31. 3. The server version of the image rotation display direction method.. 356
3.31. 4. The method of rotating and touching the desktop image.................. 356
Instructions for opening the 100 USE ........cevveriririeiirinenee e 358
OV13850 and OV 13855 MIPI test methods for testing methods........cccceceverereennene 359
How to use the ZFS file SYStemM ....cci i 366
3.34. 1. How toinstall ZFS .....coooiiiiiiiieeeeeeeeeeee e 366
3.34.2. How to create a ZFS pool......ccceeviiiiiiiiiiiiiiiieeeeeee e 367
3. 34. 3. Test the data deduplication function of ZFS...........cccovviiriieniennnnnne. 369
3. 34. 4. Test the data compression function of ZFS...........ccccoovvviiiiiiiinenen. 370
How to install and use Casals.........coceeriieriieeiiiiienieenie ettt e sbeesbeeesaee e 370
3.35. 1. CasaOS installation method............cocevieiiiiiniiniiieeeee, 371
3.35. 2. How touse CasaOS .......coouiiiiiiiiiieeieeteeeeeeeeee e 371
Methods Of USING NPU .......ooiiiiiiiicee ettt e s s saae e e s sbee e e 380
3.36. 1. Preparation tOOIS .........cccueeiieriieiiieiieeie ettt 380
3. 36. 2. Install RKNN-Toolkit2 on Ubuntu PC.........cccocooviiiiniiiiiienee, 380
3. 36. 3. Use RKNN-Toolkit2 for model conversion and model inference.....381
3.36.4. Call the C interface to deploy the RKNN model and run it on the
development Board ..........c..eeeciiieiiiiieiiie e 387
RK3588 How to use PaddlePaddle...........cccceveireiiiiniiniiiieneencee e 390



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

3.37. 1. Ubuntu PC environment construction.............cccccecvenenncnennene. 390
3. 37. 2. Board environment CONSIIUCTION .......c.eevvrerieerreeriienireieesreeeeeeeneenne 394
3. 37. 3. Example of deploying model using FastDeploy.........c.cccceevveeurennne. 398
3. 38. RK3588 How to run the RKLLM large model.........coueeieiiieiciiie e 402
3. 38. 1. Introduction to RKLLM ........cccoiiiiiiiiiiieeeeeeecee e 402
3. 38. 2. Prepare t0O01S .....cccviiiciieeiieeiie et e 405
3. 38. 3. Detailed steps for model conversion and source code compilation on
UDBUNLU PC ..ottt e e tae e et e e e tt e e s neeesaraeees 405

3. 38. 4. Detailed steps for development board deployment and operation.... 417
3. 38. 5. Detailed steps for deploying and running the development board server430
3. 38. 6. Performance test results of RK3588 running RKLLM large model. 441

3.39. The method of shutting down and restarting the development board...............cccc..... 445

. ubuntu22.04 Gnome Wayland desktop system use instructions.........c...ceceevververueennenn 447
4. 1. Ubuntu22.04 Gnome Desktop system adaptation SitUation...........cceeeeereereereeneeneenne. 447
4. 2. Confirm that the current window system used by the system is Wayland method......... 448
4. 3. How to switch the default audio equIpmMEnt .........cccoeeeeveiirieiienineeeeeeeeese e 451
4.4, GPU teSt METOM . .c.uiiitiiiiiiiiiiierieesie ettt ettt st s b s be et enteenneens 452
4. 5. Chromium Browser Belly Play Video Test Method.........ccccoeeeenininieneneneeencneneene 454
4. 6. Kodi hard solution to play video test method.........ccceveririeiirininieneseeeeee e 456
4.7. Ubuntu22.04 Gnome to install ROS 2 HumbIe ........ccceriririienininieienieneeee e 467
. Orange Pi OS Arch System use INStruCtIONS .........eeeveerieeiiieriieeiieiee e erieeereeeee v enne 469
5. 1. Orange Pi OS Arch System adaptation...........ccceceeeieririveenieeniescieseereeee e seeseesee e 469
5. 2. AP6275P PCle WIFI6+The method to use Bluetooth module...........cccooeriiiiinincnnne 470
5.3. OPi OS Arch system uses SATA SSD method........cocoeeveeiieiiniiniieeeeeeeeeeeeeeen 479
5.4. How to use 10.1 inch MIPI LCD SCIEEN ......cccrirririiniiriiiiiiesie st 481
5.4.1. 10.1 -inch MIPI screen assembly method...........ccccceeiieiiiniiininnnne 481

5.4.2. Open the 10.1 -inch MIPI LCD screen configuration method............ 484
5.4.3. The methods to Rotating the direction of displaying and touching.....486

5.5. OV13850 and OV 13855 MIPI Camera testing methods..........cccceeveevinneniienieniicnienee. 489

5. 6. The method of installing WirinGOP ..........cocoiiiriiiiiiiii e 493



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

5.7. 26Pin interface GPIO, 12C, UART, SPI, CAN and PWM teSt.......cccoevvuvrereiiievirerrneeennn, 495
5. 7. 1. 26pin GPIO POTt tEST...cccueiiuiieiieiiieiie ettt 495
5.7.2. 26pin GPIO Port -down pull -down resistance setting method............ 496
5.7, 3. 26PN SPLLES ....eiiiiieiiieiieee e 498
5. 7.4 26DPIN T2C ST ..uiiiiiiieiiieeeiee ettt e e e s e e e e e seree e 499
5. 7.5, 26PIn's UART tEST...ceeiiiiiiiiiieiieeiieiie ettt 501
5.7.6. PWM test method ........cccoeeiiiiiiiiiiiie e 504
5.7.7. CAN test Method.......ccceeiiiiiiiiiiieee e 506

6. Linux SDK—orangepi-build InStructions ........c..ccceevvereereniienieninieneeieeieseenieeenne 508

6. 1. Compile SYStem IreQUITEIMENTS ....cc.eerueiriireirterteeeeete st st ettt ste st st et saeesaeesaneeas 508
6. 1. 1. Use the development board Ubuntu22.04 system to compile............. 508
6. 1. 2. Use X64's Ubuntu22.04 computer to compile.........ccoceeeveeereeerieennnnnne 509

6. 2. Get the source code of Linux SDK .....ccccoiiiiiiiiiiiiiiiiieeeee e 511
6. 2. 1. Download Orange-Build from github............cccoocoiiiiniiniiis 511
6. 2. 2. Download the cross compilation tool chain.............c.ccceeeevierrieennenn. 513
6. 2. 3. orangepi-build complete directory structure description..................... 515

6. 3. ComPILe U-DOOL ....c.uiiieieiiiieieee et 516

6. 4. Compile the lINUX KEINEI....cccuuiieieceeeee ettt ettt e s baeesare e e 520

6. 5. COMPILE TOOLES ...ttt sttt st et b et sre b 525

6. 6. Compile HNUX TMAZE ....cververueeiiriiriieiere sttt ettt sttt b st sbe e sreeeenre s 528

7. Linux Development Manual ............cccoooieeiiieriieiiiieniiecieeeecee ettt 532

7. 1. The method of compiling the kernel source code separately in the linux system of the

developmEnt DOAT ........coiuiiiiieieeiee ettt nneas 532
8. Instructions for using the Android 12 SYStemM ..........cccvevvuieriierieeiienieeieeeie e 535
8. 1. Supported ANdroid VETSIONS ....ccc.eerteeiieerieenieenieesieesiesiee ettt et e st e sree e s e saeesaeesaees 535
8. 2. Android function adaptation .........c.ccceceereeriiiiiiinieiieree e 535
8. 3. How to use the USB wireless network card.........ccccceveenieniiniinienieneneeneeeeeeeee 536
8.4. How to use AP6275P PCle network card..........ccoceeveeneiniinieniinienieneeneeseeseeeeene 538
8. 5. WIFI connection test Method.........c.covviiriiiiiiniiinii e 538

8. 6. HOW t0 us€ Wi-Fi ROtSPOLt....coeiiiiiiiieiericieccre s 541



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

8. 7. Bluetooth test Method.........ccoiiiriiiiiniiii e 543
8. 8. How to use 10.1 Inch MIPI SCTEEN .....cceruiruirciiiririiiiciinereccrreee e 547
8. 9. Test method of OV13850 and OV 13855 MIPI camera........cccceoeveevienireeecnineneennene, 548
8.10. 26pin interface GPIO, UART, SPI and PWM test.......ccccceveeneeneeneenienieneeneeneeneeenne 555
8. 10. 1. 26pin GPIO POt test.....eevueieiieiiieiie et 555

8. 10. 2. 26PN UART St ....eeiuiieiieeiiieieeeie ettt 560

8. 10. 3. 26PIN SPILEST...coutiiiiiiiieie e 562

8. 10. 4. 26PpIN PWM ESt....eiiiiiiiiiiiiiiiieee et 565

8. 11. HOW to USE ADB ...ttt s s s s 567
8. 11. 1. Use the data cable to connect to adb debugging............ccceeeueereennn. 567

8. 11. 2. Use network connection adb debugging.............cccceeevverieinieneennncnns 568

8.12. 2.4G USB remote control tested by Android BoX.......cccceeeeverinenienineneeieneneeeee, 570
8.13. How to use HDMI CEC function in Android Box syStem.........c.cceceevienereneenienennene 570
9. How to compile Android 12 Source code.........cueriieriierieeriienieeiiesieeieeeve e seve e 572
9. 1. Download the source code of ANdroid 12.......ccceeeeeeviinerieneninieese e 572
9. 2. Compile the source code of ANAroid 12 .......ccceeviiriireriieiinieeciesereeeeeeee e 573
10. OpenWRT SYStem INSIUCLIONS ...eevvievieriieiieeeieeriieeieesieeeteeteeereeseesreeseessneesseenenes 575
10. 1. OPENWRT VETSION ....ccuviiiiitiiiieeseeieeseeseesteeseeseeseeseeesseesseesseessasssesssesssesssesssesssnsssesnns 575
10. 2. OpenWRT Adaptation ........ccceeeeerieiieiieieeseeseesteseeseesneseesresreesssesreesrnessassneesnsesnes 575
10. 3. Expand the rootfs in the TF card before the first startup .........cccceeveeneeieeieeneeneenenne 576
10. 4. How t0 10g in t0 the SYStEIM....ccuiiiiiiiiieieeeie ettt 576
10. 4. 1. Login via Serial POTt........cceeiuieriiiiiieiieeiieeie ettt 576

10. 4. 2. Loginto the system via SSH ......ccccoconiiiiniiniiniiinccecee, 577

10. 4. 3. Log in to the LuCI management interface...........cccoevueevienieeneenncne 578

10. 4. 4. Log in to the terminal through the LuCI management interface........ 579

10. 4. 5. Use IP address + port number to log in to the terminal ..................... 582

10. 5. How to modify the IP address of the LAN port through the command line................ 582
10. 6. How to modify the root passWord.........cceceeviiriiniiiienie et 584

10. 6. 1. Modify via command liNe..........cccceeviieiiiiiiiiniiiiieieeeeeeeeee 584



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

10. 6. 2. Modify through the LuCI management interface............ccccoecvevuene. 584
10. 7. USB INTETTACE TEST..eouverirriiriiieiieiiieeetesre ettt 586
10. 7. 1. Mount the USB storage device under the command line................... 586
10. 7. 2. Mount the USB storage device on the LuCI management interface. 587
10. 8. USB t0 NetWOrk POTt tESt.....eeiuierieiriieitieitieiteeree sttt see e 590
10. 9. USB wireless network card teSt.......cccvivirvieririiiiiiii e 591

10.9. 1. How to create a WIFI hotspot using a USB wireless network card.. 592
10. 9. 2. How to use USB wireless network card to connect to WIFI hotspot 596

10. 10. Installing packages via the command line..........ccceoeverieiininenneneneneeeseeeece 599
10. 10. 1. Install via opkg in terminal ............cccceeviiniiiniiiiienieeeee e 599

10. 11. OpenWRT management interface installation software package..........cccceeerereennene 599
10. 11. 1. View the list of available software packages in the system............. 600

10. 11. 2. Example of installing software packages..........ccocceeveeriiienceniennnen. 600

10. 11. 3. Remove package example..........ccceevuievienieiniieniieiieeee e 603

10. 12. Using Samba Network Shares .........ccccccirerreereninieieneneeiesese s 604
10. 13, Zerotier INSIIUCTIONS .. .eevirtiereeteeieeiteete et ettt et esieesteesbeebeesbeenbeesteebeebeenseeseenseas 609
11. Compiling method of OpenWRT Source code..........cocveriieriienciieniienieeieeie e, 612
11. 1. Download OpenWRT SOUICE COE ......ccuiruirirrieniiriirieienerieeie sttt 612
11. 2. Compile OpenWRT SOUICE COAC ......courrreriirririieienienieeiee ettt 612
L2, APPEINAIX c.evieiiieeiiieiie ettt ettt ettt e e et e ebeeeabeebeesabeesbeessseenbeesaseenseeesreensaens 615
12. 1. User Manual Update HiStOTY .......ccccvevuervieeiierieeiesiie e eieeieeseeieessessseeseeseeneesnsesnseenns 615

12. 2. Image update NISTOTY ....ecciieiiieciieieeeee ettt e e e ettt e et e e teebeereenseenreas 618



range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

1. Basic features of Orange Pi 5

1.1. Whatis Orange Pi 5

The Orange Pi 5 uses the new-generation Rockchip RK3588S ARM processor, which
consists of quad-core A76 and quad-core AS5S5. It features Samsung's 8nm LP process
technology, a large-core main frequency of up to 2.4GHz, and an integrated ARM
Mali-G610 MP4 GPU for high-performance 3D and 2D image acceleration. In addition,
it comes embedded with an Al accelerator NPU that can handle up to 6 Tops of
computing power. The device also has 4GB/8GB/16GB/32GB (LPDDR4/4x) memory
and supports up to 8K display processing capabilities.

Orange Pi 5 offers a wide range of interfaces, such as HDMI output, Type-C,
M.2 pcie 2.0, Gigabit Ethernet port, USB 2.0, USB 3.0 interface, and 26 pin expansion
pin header. it can be used extensively in high-end tablets, edge computing, artificial
intelligence, cloud computing, ar/vr, smart security, smart home, and other fields,
covering various aiot industries.

Orange Pi 5 is compatible with several operating systems, including the official
Orange Pi OS. additionally, it supports Android 12.1, Debian 11, Ubuntu 20.04, Ubuntu
22.04, and other systems.

1. 2. Uses of Orange Pi 5

We can use it to achieve:

A linux desktop computer
A linux network server
An android tablet

An android game console, etc.

Of course, there are many more functions available because orange pi 5
development board can install Linux systems such as Debian and ubuntu, as well as
android. this means that within the range of hardware and software support
provided by the development board, we can implement various types of functions.
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1.3. Hardware features of Orange Pi 5

Introduction to hardware features

* Rockchip RK3588S (8nm LP processor)

* 8-core 64-bit processor

CPU * 4-core Cortex-A76 and 4-core Cortex-A55 core
architecture * The main frequency of the large core is up to
2.4GHz, and the main frequency of the small core is up to
1.8GHz

o Integrated ARM Mali-G610
* OpenGL ES1.1/2.0/3.2, OpenCL 2.2 and Vulkan 1.2
* Built-in Al accelerator NPU with a computing power of up

NPU to 6 Tops

* Support INT4/INT8/INT16 mixed operation
* HDMI 2.1, up to 8K @60Hz
Video Output * DP1.4 (DisplayPort)
* 2*MIPI D-PHY TX 4Lan
Memorry 4GB/8GB/16GB (LPDDR4/4x)
Camera * 1 * MIPI CSI 4Lane
» 2 * MIPI D-PHY RX 4Lane
PMU RK806-1

Onboard Storage

* 16MB QSPI Nor FLASH
* MicroSD (TF) Card slot
* PCle2.0x1 M.2 M-KEY (SSD) slot

Ethernet 10/100/1000Mbps ethernet (YT8531C )
* 3.5mm headphone jack audio in/out
Audio * Onboard MIC input

* HDMI output

PCle M.2 M-KEY

* Support PCle WIFI6+BT5.0+BLE
* Support SSD

USB Interface

1 * USB3.0 Interface
2 * USB2.0 Interface ( One of them is shared with the

WWww.orangepi.org
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Type-C interface)
1 * USB3.0 Type-C Interface
Used to expand UART, PWM, 12C, SPI, CAN and GPIO

interfaces

26pin Extension Header

Debug Serial Port 3pin debug serial port

LED Light Power light and status light
Button 1 * Mask ROM key, 1 * RECOVERY, | * switch key
Power Supply 5V/4A Type-C power supply
Orange Pi OS (Droid) . Orange Pi OS (Arch) . Android12.1.
Supported OS . .
Debianl1. Ubuntu20.04 and Ubuntu22.04 operating systems
Introduction of Appearance Specifications
Product Size 100mm*62mm
Weight 46g

range Pi™ is a registered trademark of Shenzhen Xunlong Software Co., Ltd
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1.4. Top view and bottom view of Orange Pi 5

L -
Lﬂ‘":_" -

I
N Esme

eI EEASE

Bottom view:
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1.5. Interface details of Orange Pi 5

Rockchip RK35885/2 4GHz
{ 64 bit ARM® Quad Core CortexA76+Quad Core CortexASS )

RECOVERY Key | Debug TTL UART

26 Pin headers LED light

MicroSD Card Slot
USB3.0{Above)/
2GB/AGB/3GB/16GE USB2 0(Below)
LPDDR4/LPDDRAX
2GB/4GB/BGB/16GE
LPDDR4/LPDDR4X 16MB SPI1 FLASH
PMU{ RKBO6-1) Ethernet Chip(YT8531C)
MaskROM Key Gigabit Ethernet
On/off key - Cameral
MIC USB2.0

{shared with Type-C)

Type-C/Power port(5V/4A) — HDMI QUT LcD1 Camera3

Audio In/Out USB3.0 Type-C

www.orangepi.org www.xunlong.tv
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62mm
CODEC ( ES8388 )

- M.2 PCle2.0
{ Supports 2242 NVMe 55D )

100mm

RTO TX M2 1

2d.g UARTO_TX M2
UARTO_RX_M

:

o CANT R M1 D08 CaNz T W
CANT_TX T D

| e e CANZ_RX M1 2 Y % UART4_RX_MO gz

1o UARTS_TX_MO 2 SPI4_MOSI_MO o L
UART3_RX_W0 R'SPIa_MISO_MOS T

{ SPI4 CLK MO ZXg SPI4 CS1 MO |
o0 o

M.2 PCIE device fixing holes is 3.5Smm.

The diameter of the four positioning holes is 3.0mm, and the diameter of the two

www.orangepi.org
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¥

2. How to use the development board

2.1. Prepare the required accessories

1) TF card, a class 10 or above high-speed SanDisk card with a minimum capacity of
8GB (32GB or above is recommended)

Samisk A &

Samisk
Ultra

1668 M
@ Al % I

2) TF card reader, used to burn the image into the TF card

7

3) Display with HDMI interface

4) HDMI to HDMI cable, used to connect the development board to an HDMI monitor
or TV for display

www.orangepi.org www.xunlong.tv
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7

Note, if you want to connect a 4K or 8K display, please make sure that the
HDMI cable supports 4K or 8K video output.

5) Type-C to HDMI cable, connect the development board to an HDMI monitor or TV
for display through the Type-C interface

6) Type-C to USB adapter, used to connect USB storage devices or USB devices such as

mouse and keyboard

1\

\A

7) 10.1-inch MIPI screen, used to display the system interface of the development board

WWww.orangepi.org www.xunlong.tv
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el

8) Power adapter, Orange Pi 5 is recommended to use SV/4A Type-C power supply for
power supply

There are two Type-C ports that look the same on the development board. The
one on the right is the power port, and the one in the middle has no power supply

function. Please don’t connect it wrong.

This interface has no power supply function

\ Type-C Power port
: e

The Type-C power interface of the development board does not support the PD

negotiation function, and only supports a fixed 5V voltage input.’

www.orangepi.org www.xunlong.tv
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9) The mouse and keyboard of the USB interface, as long as the mouse and keyboard of
the standard USB interface are acceptable, the mouse and keyboard can be used to control

Orange Pi development board

range Pi

Smart sleep

Simple and stylish l

10) USB Camera

WEBCAM O == HDFULL

11) 5V cooling fan. As shown in the figure below, the 5V and GND pins on the 26pin
interface of the development board can be connected to the cooling fan. The spacing
between the 26pin headers is 2.54mm. The power interface of the cooling fan can be

purchased according to this specification

Note that the 5V pin on the 26pin pin header can be used directly after the
development board is plugged into the power supply of the Type-C interface. No
other settings are required. In addition, the output voltage of the SV pin on the

WWww.orangepi.org www.xunlong.tv
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26pin pin header cannot be adjusted and turned off by software. (no PWM H

function).

12) 100M or 1000M network cable, used to connect the development board to the

Internet

13) The data cable of the Type-C interface, used to burn the image to NVMe SSD, use
ADB and other functions

14) AP6275P PCle WIFI6+Blustooth 5.0 2 in 1 module

www.orangepi.org www.xunlong.tv
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" e

Orange Pi 5

17) Matching shell (pictures and assembly methods to be added)

18) 3.3V USB to TTL module and DuPont line, when using the serial port debugging
function, need USB to TTL module and DuPont line to connect the development board

and compute

www.orangepi.org www.xunlong.tv
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19) Personal computer with Ubuntu and Windows operating systems

1 Ubuntu22.04 PC Optional, used to compile Linux source code

2 Windows PC For burning Android and Linux images

2.2. Download the image of the development board and related

materials

1) The website for downloading the English version:

http://www.orangepi.org/html/hardWare/computer AndMicrocontrollers/service-and

-support/Orange-pi-5.html

www.orangepi.org www.xunlong.tv
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Orange Pi &

Orange Pi 5

Downloads
~ ~ G ]
Lo S . & .‘ 7
o
h : -y
OpenWRT Image Crange Pi OS{Arch] Orange Pi OS(Droid) Ubwintu Inage
Debian Image Android Image Armbian lmage Android Source Code

Lithix Source code User Manual Official Taols

2) The information mainly includes
a. Android source code: saved on Google Drive
Linux source code: saved on Github

User manual and schematic diagram: saved on Google Drive

T

Official tools: mainly include the software that needs to be used during the use
of the development board

Android image: saved on Google Drive

Ubuntu image: saved on Google Drive

Debian image: saved on Google Drive

R0

Orange Pi OS image: saved on Google Drive

—

OpenWRT image: saved on Google Drive

www.orangepi.org www.xunlong.tv
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2.3. How to burn Linux image to TF card based on Windows PC

Note that the Linux image mentioned here specifically refers to the image of
Linux distributions such as Debian, Ubuntu, OpenWRT or OPi OS Arch
downloaded from the Orange Pi data download page.

Note that the OpenWRT image currently only supports TF card booting, and
does not support SPIFlash+SSD booting.

Before the external TF card starts the OpenWRT image, if the U-boot is burned
in the SPI Flash, please erase it first, otherwise the OpenWRT image in the TF card

cannot be started. The command to erase U-boot in SPI Flash is:

orangepi@orangepi:~$ sudo dd if=/dev/zero of=/dev/mtdblock(

2. 3. 1. How to use balenaEtcher to burn Linux
1) First prepare a TF card with a capacity of 16GB or more. The transmission speed of
the TF card must be class 10 or above. It is recommended to use a TF card of SanDisk

and other brands

2) Then use the card reader to insert the TF card into the computer

3) Download the Linux operating system image file compression package that you want
to burn from the Orange Pi data download page, and then use the decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is

the image file of the operating system. The size is generally more than 2G

4) Then download the burning software of Linux image balenaEtcher, the

download address:

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

5) After entering the balenaEtcher download page, click the green download button to
download the installation package of balenaEtcher. You can also select the Portable
version of the balenaEtcher software through the drop-down box. The Portable version

does not need to be installed, and it can be used by double-clicking to open it

www.orangepi.org www.xunlong.tv
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Tty i bolens | Momproech

&9 balenakicher

Flash. Flawless.

Flash 05 imag 3 50 cards & ek, Sy and easily.

I Eicher forWindows (<85 [oid] (Portable: I

Excher for macls

6) If the downloaded version of balenaEtcher needs to be installed, please install it
before using it. If you downloaded the Portable version of balenaEtcher, just double-click

to open it. The opened balenaEtcher interface is shown in the figure below

Etcher £ X

&9 balenaEicher

B Flash from file

& Flash from URL

B Clone drive

When opening balenaEtcher, if the following error is prompted:

www.orangepi.org www.xunlong.tv
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Attention

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

User did not grant permission.

Please select balenaEtcher, right-click, and select Run as administrator

Open
Troubleshoot compatibility

Open file location
_

7) The specific steps to use balenaEtcher to burn the Linux image are aa follow
a. First select the path of the Linux image file to burned
b. Then select the drive letter of the TF card
c. Finally, click Flash to start burning the Linux image to the TF card

Etcher = X

&9 balenaEicher

2

I Flash from file

& Flast from URL

I§ Cloe drive

8) The interface displayed in the process of burning the Linux image by balenaEtcher is

shown in the figure below, and the progress bar displays purple, indicating that the Linux

www.orangepi.org www.xunlong.tv
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image is being burned into the TF card

© Etcher — 48% Flashing... B *

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

7

Flashing...

9) After burning the Linux image, balenaEtcher will also verify the image burned into
the TF card by default to ensure that there is no problem in the burning process. As
shown in the figure below, a green progress bar indicates that the image has been burnt,

and balenaEtcher is verifying the burnt image

© Etcher — 26% Validating... £ *

&9 balenaEtcher

o Orangep...170.img

. Generic... Device

? balena-rpiplay

Validating... g y Pi into an Airp ver using RPiPlay to enable s

Get started

10) After successful burning, the display interface of balenaEtcher is shown in the figure

www.orangepi.org www.xunlong.tv
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below. If a green indicator icon is displayed, it means that the image burning is successful.
At this time, you can exit balenaEtcher, and then pull out the TF card and insert it into the

TF card slot of the development board for use up

* Etcher £ *

&9 balenaEicher

Flash Complete!

i

1

We hope you enjoyed
using Etcher!

Share on Twitter :I

2.3.2. How to use RKDevTool to burn Linux image to TF card
1) First, you need to prepare a data cable with a good quality Type-C interface

2) You also need to prepare a 16GB or larger TF card. The transmission speed of the TF
card must be class 10 or above. It is recommended to use a TF card of SanDisk and other
brands

3) Then insert the TF card into the card slot of the development board

www.orangepi.org www.xunlong.tv
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4) Then download Rockchip DriverAssitant v5.12.zip and MiniLoader and the
burning tool RKDevTool Release v2.96.zip from the Orange Pi data download page,
please make sure that the version of the downloaded RKDevTool tool is v2.96

a. On the Orange Pi data download page, first select the official tool, and then enter

the following folder

B Android and Linux image writing tool- RKDEWIERI and driver

B wiringOP-Python source code compression package
B3 Linuximage writing tool-Win32Diskimager

b. Then download all the files below

B3 MiniLoader

dll

RKDevTool Release v2.96.zip 2%

DriverAssitant_v5.12.zip &%

Note that the folder of MiniLoader - the things needed to burn the Linux image
is hereinafter referred to as the MiniLoader folder.

5) Then download the Linux operating system image file compression package that you
want to burn from the Orange Pi data download page, and then use the decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is

the image file of the operating system , the size is generally above 2GB

www.orangepi.org www.xunlong.tv
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6) Then use decompression software to decompress DriverAssitant v5.12.zip, and then

find the DriverInstall.exe executable file in the decompressed folder and open it

s

=R EZrHEs i Fih
ADBDriver 2022/12/1 15:07 ==
bin 2022121 15:07 =
Driver 2022/12/1 15:07 it
=] canfig 2014/6/3 15:38 EEEE 1KB
& Driverlnstall 2022/2/28 14:11 fmizss sl= 491 KB
|=| Readme 2018/1/31 17:44 o =] 1KB
d revison 20222728 14:14 AT 1KB

7) After opening DriverInstall.exe, the steps to install the Rockchip driver are as
follows

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

b. After waiting for a while, a pop-up window will prompt "driver installed
successfully", and then click the "OK" button.

Driverlnstall b4

Ehe ﬂj

T,

HEE

8) Then decompress RKDevTool Release v2.96.zip, this software does not need to be

WWW.orangepi.org www.xunlong.tv
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installed, just find RKDevTool in the decompressed folder and open it

25 ) M s Fih

bin 2022/12/1 15:07 i

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

9) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left

corner will prompt "No device found"

oy BUHEITATE v2.96 — X
THESR FEEN SHEth
[ I
ERNNRE;: DT T Y
T eoonmng | Leader
2 |7 |:0=00000000. | Faremeter | [
3 || | 0x00000000 | Ubeot
14 |T] | 0x00000000 | trust
[ [ | | 000000000 | Mise |
s || [-0E00000000 | cResimed |
7 |7 Kernel
s || | 0«00000000 | Beot |
o || LO=0N0ROO0N | jRecovers |
(10 || [:0=00000000 | Systen
u | | 0=00000000 | Backup
Loader: | #w | e | gEdR: || #@E |
[laghiEits
TN 3 T v'
| BT KBV | d

10) Then start burning the Linux image into eMMC
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development
board is shown in the figure below

«m.m.\w!
i

WO R

o ks
B ESecece
sin s e

www.orangepi.org www.xunlong.tv
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b. Make sure the board is not connected to power
c. Also make sure that the white USB2.0 interface in the position shown below is

not plugged into a USB device

:.é‘ -
SE) oo

d. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is shown in the

figure below:

MaskROM button

e. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM
button

This interface has no power supply function
Type-C Power port

G LA
1l e P

f. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"

www.orangepi.org www.xunlong.tv
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L EEEFETE v2.9 e x
THRR AHEEN SR
[ I
ESRR=RE: BT T (S
T memonmono - Lede
2 [T [x00000000 | Zerenster |
i [000000000 | Ifbook
1+ | T | (00000000 | trust
5| [ | 0x00000000 | Misc |
5| L] [Leoooounny, | iResieesy |
EXm Rerscl
ER Boot
5 | | 2% 00 | iRecorery |
o [ 0=00000000 1 Systen
1 | 0x00000000 | Backup
i wir || e | [ & |
Clagsiits
| I ﬁﬂ_"i‘MﬁSKROHﬁ%I 1-1-1-1 MASEROM |
g. Then place the mouse cursor in the area below
. BEAFTATA 206 _ =
TS AEEE SE
l |
+ | O | 17k Hht EFE r:iFd =)
2 || | 0x00000000 | Parsmeter |
2] O 000000000 Ubsot
4 || 000000000 .|  trust
s || {0<00000000 | Mise
s |IT 0x00000000 | Resource
¢ || 10200000000 ] iEemnel
e || 0000000 1 Bewts ]
ES| | 0=00000000 | Recovery |
j10 [T | | 0%00000000 | System
e |{ge00000000 | ‘Backsp \
- — _ — Place the mouse cursor in this area
i CowE | mm || #BEsEs | #E
Clagslisionts
| &ﬂ‘]‘__4\MASKROM&L_§ ;_1—1—1—1 :MASERIM v

h. Then click the right mouse button and the selection interface shown in the figure

below will pop up
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o EEHEITETE w296 - X
THRE AEEY SRt
|
# | O|gFff (b &> @\ | |
2 [T] {0=00000000 | Farameter
= |7 [[0200000000 | - boot il
4 [T | 0x00000000 | trust
[ [ | | 000000000 | Mise Bﬁ
s ] 00000000 | Resowrse Sl
Sy {IE00000060 |, Févmel =
s || {-0z00000000 ).  Eoot T
s || | 0:00000000 | Recavery
(16 ] 000000003 Systen ShER
u |7 | 0x00000000 | Backup SrEE
Todet i | BEREE | | A=
CiesiEnts
| KBl 4~MASKROML % S H]

i.  Then select the import configuration option

oy BUREFTETE v2.96 - X
THIRE HEEN SETE
| I
|_*_1MT_+TE—H&£_|%§_|.&1§_.—I_~-_I_
2T {0=00000000 | Favemefer |
Tl | DxO000000 | Uboot
4 | | (00000000 | trust
ol | ] | 0x00000000 | Mise
s | 1000000000, ) CREsénice
| T | 000000000 | Fernel
ER {:0:00000000. |  Bogt
LT | 00000000 | Recovery
o | T [0=00000000 | System
1 | 0x00000000 | Backup
Loader: it |t BEH
[lagsEnts
| KB~ MMASKROMBL £ [T

j. Then select the rk3588 linux_tfcard.cfg configuration file in the MiniLoader
folder downloaded earlier, and click Open

- i
o IR X
A > HEEE > W > orangepi > | MiniLoader-ERLinuEig EEFRELET| v o O fE MiniLoader $&RLinux...
R - M @
" ¢
O pcie loader
sata_loader
[7] k3588 linux_emme.cfg
[ k3588 linux spiflash.cfg
v
STHEE(N): | k3588 _linux_ticard.cfg v| | confighiletcfg) v
mre | | mE
‘ | 1z Bl A MASKROMBE 45 T1-1-1-1 MASEROM ~] | T
Www.orangep1.org WWW.XUI’IIOl’lg.tV
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k. Then click OK

THER ASEN BEE

Sa = b4
THER AR SEmE

| I

+  O|7efk [t & (@@ 0 [..|

Ird
2z [V & | 000000000 | limsc | C:\UsersbAdnimistrator\Deskteph... | |
RKDevTool X
o S MBS,
Lader vert e | WFT || M || BEsEx || =%
Clssions
| B "MASKROMBL % T |
. Then click the position shown in the figure below

L ESHTTETE 2.9 = X

[
E_\Mﬁﬁ—Hﬁuﬁ_%_Wﬁ_ﬁ [
v
2z [V & | 0x00000000 | limse | C:\UzersbAdninistratoriDesktoph... |
Lader vert e | WFT || M || BEsEx || =%
Clagsiits

| A Bl A MASKROMBE %

1111 MASEROM

|

m. Select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier, and

then click to open

www.orangepi.org
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| mosFATR @ = X |
» FIFF X
T > UEElE » SE » orangepi | MiniLoader-BiRLinudE @A SEAEINGE » v O 2 T MiniLoader-E22Linux...
E =l s EE~ @M @
W e & peie_loader
sata_loader

7k3588 linux_emme.cfg
[7] rk3588 linux spiflash.cfg
[7] rk3588 linux thcard.cfg
[ rkspi_loader

[& rkspi_loader sata

s | ~| [anFeey

I ‘ 2Bl MASKROM P 7% T=H11 MaskRm vr‘| ‘ [

n. Then click the position shown in the figure below

L ECHFTETE w29 = x
THIRE HEEN SETE
| [
|_§ _l_gl_ﬁiﬁ‘_ NG S =S - - S T B
v
Z_F/- il | 0x00000000 | Tirm | C:\UsershAdninistratoriDesktoph. .. s
Lader veerrob | Bt | [ | [ BEsEz | [ &=
ClagREEs:
| W —AMASKROMBE %% 1-1-1-1 MASEROM [

o. Then select the path of the linux image you want to burn, and then click Open

| A BERITET. - X |
s 77T X
& _— » BFEEE > ST » orangepi > v O O fE orangepi REE
|Rv  FEEs BB @ @
o s i MiniLoader B linui @r S EMIIERE
JoHS |21 Orangepis_1.1.0_ubuntu_jammy_server_linux5.10.110
B wn
= 85
4+ TE
»Es
W =5 v
R N): ‘OrangepiSJ‘1Dﬁubuntujammyﬁsewerﬁ\inuxil0‘110 v‘ Al File(*4) v
|
T ‘ 2 B AMASKROM P % [T MSKem v1| ‘ T
p.- Then please check the option to force write by address
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| B [ ]

| C:\UsershiAdninistratoriDesktoph. .. | H

pEARE | | mE |

L ESHTTETE 2.9
THIRE HEEN SHTR
[
# | O] =ik it | £
EiE | 300000000 | limux
Loader Ver:1.0b | | i
| A Bl A MASKROMBE %

[11-11 MasEmOM

q. Click the execute button again to start burning the Linux image to the TF card of

the development board

.\ BUEFTETE w29

THER ASEN BEE

O | it | &%

Ki

|N

¥ = | 300000000 | limux

| i
MEgHHENS:

Loader Ver:1.0b

| B [ ]

| C:\UsershiAdninistratoriDesktoph. .. | H

pEARE | | mE |

| A Bl A MASKROMBE %

[11-11 MasEmOM

r. The display log after burning the Linux image is shown in the figure below i 7~

log
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\ BUEFTETE v2.9% = x

THER ASEM SEE ﬁg?ﬁgﬁ
e idMazkronFFR
EfMaskr oI
Mgt 5 g
Mt &R
kR
et H AR
Pl ashInfo TFAE
FHIFlashInfaftiTh
HEFIET
S FIIERT
T#IEF i
T#IIERT
F o Mackr ondF I
HifMaskronfiTh
Wi & e

I 118

L O | izt e~ =S - R
| J'Z GODIOONO  Lowdar € WmersbdninistrateriDasktoph..
v

B 000000000 limx | C:\UsersiAdninistratoriDesktop'. ..

[Fitninrriasis

= 3 F g T-Fh0rangepab_1. 1. 0_ubuntu_jammy_server_linuweE. 10.110..
: % n o 4 L i ! —
Loader Ver:1.0b i REEE B FTE T8 OrangepiS_1. 1. 0_nbuntu_jammy_server linuxG. 10. 110

TS T-#7R

AT KB B ¥

s. After burning the linux image to the TF card, the linux system will start
automatically.
2.3.3. How to use Win32Diskimager to burn Linux image
1) First prepare a TF card with a capacity of 16GB or more. The transmission speed of
the TF card must be class 10 or above. It is recommended to use a TF card of SanDisk

and other brands

2) Then use the card reader to insert the TF card into the computer
3) Then format the TF
a. SD Card Formatter can be used to format the TF card. The download address

is:

https://www.sdcard.org/downloads/formatter/eula_windows/SDCardFormattervS WinEN.zip

b. After downloading, unzip and install directly, and then open the softwar

c. IfonlyaTF card is inserted into the computer, the drive letter of the TF card will
be displayed in the "Select card" column. If multiple USB storage devices are
inserted into the computer, you can select the corresponding drive letter of the

TF card through the drop-down box.
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B 5D Card Formatter X
File Help
Select card
F:\ v
Refresh

Card information

Type SDHC s-)
Capadity 14.84G8
Formatting options

(®) Quick format

(O Overwrite format
CHS format size adjustment

Volume label

5D Logo, SDHC Logo and SDXC Loge are trademarks of SD-3C, LLC.

d. Then click "Format", a warning box will pop up before formatting, and
formatting will start after selecting "Yes (Y) "

SD Card Formatter

Formatting will erase all data on this card.
! Do you want to continue?

Mote: As formatting can take some time (especially when overwrite
option is selected), please make sure that your computer is connected
to a power supply and that sleep mode is dizabled.

e. After formatting the TF card, the information shown in the figure below will pop
up, click OK
SD Card Formatter x

o Formatting was successfully completed

Volume information:

File system: FAT32

Capacity: 14.83 GB (15,923,150,848 bytes)
Free space: 14.83 GB (15,923,118,080 bytes)
Cluster size: 32 kilobytes

Veolume label:

4) Then download the Linux operating system image file compression package that you
want to burn from the Orange Pi data download page, and then use the decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is

the image file of the operating system , the size is generally above 2GB
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Note that if you download an OpenWRT image, you will see the following
three types of images in the download link of the OpenWRT image. Please
select the ”TF card boot image” folder.

Name

BB sDcardimage

B3 SPIFlash-NVME SSD Image

B SPIFlash-SATA 55D Image

Then select the image compression package below to download

openwrt-aarchfd-opid-23.04-linux3.10.110-extd.img.gz

5) Use Win32Diskimager to burn the Linux image to the TF Card
a. The download page of Win32Diskimager is

http://sourceforge.net/projects/win32diskimager/files/Archive/

b. After downloading, install it directly. The interface of Win32Diskimager is as
follows
a) First select the path of the image
b) Then confirm that the drive letter of the TF card is consistent with that
displayed in the "Device" column
c) Finally click "Write" to start burn

%) Win32 BSBETE - 1.0 - o x

20 iRE
| | [Fal -

i r
% | EE =

Select the image file Select the TF card

[ fisB 24maE
{E5HE
Start burping image
EUE i=EL A G plifes]
SHFEETA. .

c. After the image writing is completed, click the "Exit" button to exit, and then
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you can pull out the TF card and insert it into the development board to start

2.4. How to burn Linux image to TF card based on Ubuntu

Note that the Linux image mentioned here specifically refers to the image of
Linux distributions such as Debian or Ubuntu downloaded from the Orange Pi data
download page, and the Ubuntu PC refers to the personal computer with the

Ubuntu system installed.

1) First prepare a TF card with a capacity of 16GB or more. The transmission speed of
the TF card must be class 10 or above. It is recommended to use a TF card of SanDisk
and other brand

2) Then use the card reader to insert the TF card into the computer

3) Download the balenaEtcher software, the download address is:

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

4) After entering the balenaEtcher download page, please select the Linux version of the

software from the drop-down box to download

Flash. Flawless.

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

&

Select image

Etcher for Windows (x86(x64) (Portable)

Etcher for macOs

I Etcher for Linux x64 (64-bit) (Applimage) I

5) Download the Linux operating system image file compression package that you want

to burn from the Orange Pi data download page, and then use the decompression
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software to decompress it. Among the decompressed files, the file ending with ".img" is
the image file of the operating system. The size is generally more than 22GB

The decompression command for the compressed package ending in 7z is as follow
test@test:~$ 7z x Orangepi5_1.0.0_debian_bullseye desktop xfce linux5.10.160.7z
test@test:~$ Is OrangepiS_1.0.0_debian_bullseye_desktop_ xfce linux5.10.160.*
Orangepi5 1.0.0_debian bullseye desktop xfce linux5.10.160.7z

Orangepi5 1.0.0_debian bullseye desktop xfce linux5.10.160.sha  #checksum file

Orangepi5_1.0.0 debian bullseye desktop xfce linux5.10.160.img  #Image file

6) After decompressing the image, you can first use the sha256sum -c¢ *.sha command
to calculate whether the checksum is correct. If the prompt is successful, it means that the
downloaded image is correct, and you can safely burn it to the TF card. If it prompts that
the checksum does not match, it means There is a problem with the downloaded image,
please try

test@test:~$ sha256sum -c *.sha

Orangepi5 1.0.0_debian bullseye desktop xfce linux5.10.160.img: OK

7) Then double-click balenaEtcher-1.5.109-x64.AppImage on the graphical interface of
Ubuntu PC to open balenaEtcher (no installation required), and the interface after

balenaEtcher is opened is shown in the figure belobalenaEtcher

f" balenaEtcher

8) The specific steps to use balenaEtcher to burn the Linux image are as follows
a. First select the path of the Linux image file to be burned
b. Then select the drive letter of the TF Card
c. Finally, click Flash to start burning the Linux image to the TF Card
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Etcher = *

&9 balenaEicher

I Flash from file

& Flast from URL

IE Cloe drive

9) The interface displayed during the process of burning the Linux image by
balenaEtcher is shown in the figure below, and the progress bar displays purple,
indicating that the Linux image is being burned into the TF

Card

Etcher = 50% Flashing...

&9 balenaEicher

©O — A

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

11) After burning the Linux image, balenaEtcher will also verify the image burned into
the TF card by default to ensure that there is no problem in the burning process. As
shown in the figure below, a green progress bar indicates that the image has been burnt,

and balenaEtcher is verifying the burnt image.
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Etcher — 28% Validating...

&

' balenaEicher

©O — A

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

12) The display interface of Balenaetcher after the successful record is completed. If the
green indicator icon is displayed in the figure below, the image burning is successful,
then you can exit Balenaetcher, then unplug the TF card into the TF card slot in the
development board and use

it.

Etcher

Flash Complete! Flash Another

Thanks for using @ balenaEicher

made with by lyg balena
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2.5. How to write Linux image to SPI Flash+NVMe SSD

Note that the Linux image mentioned here specifically refers to the images of
Linux distributions such as Debian or Ubuntu downloaded from the Orange Pi data
download page.

Note that all the following operations are performed on a Windows computer.

2.5.1.  How to use RKDevTool to burn
1) First, you need to prepare an NVMe SSD. The PCle supported by the M.2 slot of the
development board is PCle2.0x1, and the theoretical maximum speed is S00MB/s.
PCIe3.0 and PCIle4.0 NVMe SSDs are also available, but the highest speed is only
PCle2.0.

a. The M.2 2230 SSD is as follows

s

£l SKhynix SSD( EINEER )
5 CAN ICES-3(B)/NMB-3(B)

BCS501 NvMe SK hynix 128GB
¢ SN SAK6430T 11502080DN39
DPMNO759G2 W 2031
WN(BR)  HFM128GDGTNG-83A0A BA
RATED (RRMR) :0C +33V24
KR-0759G2-SK500-981-07TNK-ADY
B R-REM HNX-BC501M230S v
: FW 80002C00
PSID. 2ADCRJO5 CHJ01687
21981002 6CO16721 c

PM3912 NVMe REVO PYRITE
PN MZALQS12HBLU-00BL2
suossuonxo'rmm

MODEL M

EUIB4 W!SllDllil‘lOﬂ
RAT! D DCHIIV

' = m ;mev
muemz

86693G1CX28A02P8
SEC-UZ ALO“’GI
LEII PN SSS0Z8669)
PRODUCT OF CHINA
BB 1 b

41 COMVSBMICONUCtor WELECTIINCSW.L U

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
fix it
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3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) Then you need to prepare a data cable with good quality Type-C interface

<A " 4

5) Then download Rockchip DriverAssitant v5.12.zip and MiniL.oader and the burning
tool RKDevTool Release v2.96.zip from the Orange Pi data download page, please
make sure that the version of the downloaded RKDevTool tool is v2.96

a. On the Orange Pi data download page, first select the official tool, and then enter

the following folder
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B Android and Linux image writing tool-RKDevTool and driver

E wiringOP-Python source code compression package
B Linuximage writing tool-Win32Diskimager

b. Then download all the files below

B MiniLoader

RKDevTool_Release v2.96.7ip A

DriverAssitant_v5.12.zip A%

Note that the folder of MiniLoader - the things needed to burn the Linux image
is hereinafter referred to as the MiniLoader folder.

5) Then download the Linux operating system image file compression package that you
want to burn from the Orange Pi data download page, and then use the decompression
software to decompress it. Among the decompressed files, the file ending with ".img" is
the image file of the operating system , the size is generally above 2GB

6) Then use decompression software to decompress DriverAssitant v5.12.zip, and then
find the DriverInstall.exe executable file in the decompressed folder and open it

s

=t EEaEE: =i

H Fors

ADBDriver 202241241 15:07 i

bin 2022/12/1 15:07 it

Driver 2022/12/1 15:07 g s
k] config 2014/6/3 15:38 EEaE 1 KB
& Driverlnstall 2022/2/28 14:11 REEE 491 KB
El Readme 2018/1/31 17:44 e 1 KB
E revison 2022/2/28 14:14 A 1 KB
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7) After opening DriverInstall.exe, the steps to install the Rockchip driver are as
follows

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

b. After waiting for a while, a pop-up window will prompt "driver installed
successfully", and then click the "OK" button.

Driverlnstall b4

Ehe ﬂj

T,

HEE

8) Then decompress RKDevTool Release v2.96.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

s

EFR B =H i

bin 2022/12/1 1507 =

Language 2022/12/1 15:07 =
| | config.cfg 202273723 211 CFG 34 7 KB
4| config 2021/11/30 11:04 EEeE 2 KB
=] revision 2022/5/27 9:09 AR 3KB
.+ RKDevTool 2022/5/27 9:06 WEEE 1,212 KB
|5 FTETEHERS v1.0 2021/8/27 10:28 Foxit PDF Reade.., 450 KB

9) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left
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corner will prompt "No device found"

oy BUHEITATE v2.96 - X
THESR FEEN SHEth
|
# | O [t (&= @mE ||
C
2 [T [0z00000000 | Eerameter |
3 || | 000000000 | Uboot
4 |0 | 0x00000000 | trust
G| [ | | 000000000 | Mise |
e ] | U<0UO000 | Resowrce |
7 |7 | 0:00000000 | Kernel
s || 0400000000 | Boot |
o |T7] | 0:00000000 | Recovery |
10 [T | 0:00000000 | Systen
1 || | 0=00000000 | Backup
Loader: | T |t ‘ EEAER | | EE
[laghiEits
— . =
|i§z7ﬁ &ﬂﬁ%l d

10) Then start burning the Linux image to the SSD
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below.

inserted into the TF card.
c. Also make sure that the white USB2.0 interface in the position shown below is
not plugged into a USB deviceUSB2.0.

d. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is shown in the
figure below:
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MaskROM button

P o e 0 B T

— = - -,

e. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM
button

This interface has no power supply function
Type-C Power port

sHll

f. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"

., BUEFTETE w29

THESR AHEEE BEE
|
FIiF | bt | &= | B [
COmanoonn | feade
| 0=00000000 | FParsmeter | [
| 000000000 | Voot
_;_nxnnnnnnnn trust
_;_DxDDUUUUUU Mise
| Dx00000000 | Resewres |
| | Fernel |
Bogt |
| | Recovery |
| 0x00000000 | System
: Ce00000000 Backup
i | i || oma || essmx || =2
[ligsEtits
- | &RBAvASKROMBEf | 0 [nii mema 4

g. Then place the mouse cursor in the area below
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 BTHETETR v2.96 _ ¥
TS AEEE SE
l |
# | O | 17tk it EE FaiE =)
2 || | 0x00000000 | Parsmeter |
2] O 000000000 Ubsot
4 || 000000000 .|  trust
s || {0<00000000 | Mise
s |IT 0x00000000 | Resource
¢ || 10200000000 ] iEemnel
e || 0000000 1 Bewts ]
ES| | 0=00000000 | Recovery |
j10 [T | | 0%00000000 | System
e |{ge00000000 | ‘Backsp \
- — _ — Place the mouse cursor in this area
i CowE | mm || #BEsEs | #E
Clagslisionts
| &ﬂ‘]‘__4\MASKROM&L_§ ;_1—1—1—1 :MASERIM v

h. Then click the right mouse button and the selection interface shown in the figure

below will pop up

., ETHFTETE 2.9 = x
THER FREE SHE
[ |
# | O 75 | dtht | £% HfE [y
2 [T ] [{0=00000000 | Farsmeter |
3 || [(0=00000000 | ifbest! | ez
a || | 0x00000000 | trust |
5 || | 0x00000000 | Mise | =n
s || | 000000000 | Kesource | e
i el =
S5 P : R??Et I T
sl | Beosvery |
(10 || [Ox00000000 | Systen | SAEE
u |7 | 0x00000000 | Backwp | SrEE
Todet B R =
Clagmizits
| KBl 4~MASKROML % S 5

i.  Then select the import configuration option
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L, ESHFETE v2.96 e %
THIRE HEEN SHTR
[ |
|_§ O e &= W@ .|
O eoboosdno [ Leader
2 | [0200000000 | Faramstes |
2 ] | 0x00000000 | Ubsot
. | (00000000 | trust
5| [ | 0x00000000 | Misc |
s | [T | 0x00000000 | Resouwrcs |
i T [/0500000000° | Refnc]
5 |1 |0x00000000 ). Beat |
5 | [ | 0%00000000 | Recovery |
o [0=00000000. | -Svsten
11 |0 | 0x00000000 | Backup
i [(wm | [ mm | [ w#&s
Clegsfthhts
| W —AMASKROMBE %% 1-1-1-1 MASEROM v

j.  Then enter the MiniLoader folder downloaded earlier, and then enter the

pcie loader folder, then select the rk3588 linux_pcie.cfg configuration file, and

click Open.
i { BERTFRTE v2.96 X |
A T X
« « 4 [ » i > SH > orangepi I MiniLoader 2R LinudBiler SEREIMEE » poe loader v o £ IE peie_loader s
|m vy FETs - ™M @
= e )
Peous 2] uboot
B s
=Bk
B
¥ =
) B%
S .
ST, | rlces@8 linus_peie.cfg o A Filery v
mFe ||| ==
N KBl - MASKROMBL# [ wsaa o M
k. Then click OK
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4 BRETTETE v2.06 = x
THER AEEF SHTE
[ |
H_‘Mﬁﬁ—\iﬁuﬁ_%_lﬁ_ﬁé_
L 0aDN00N00 Lowder  Ci\sersbdninistratoriDesktopl.
2 [V SPINOR | 0x00004000 | wboot | C:serstAdninistrator\Desktesl.. |
3 | |[¥ PCIE 0500000000 Tirou C:\UsershAde— Tl -
s ] ] ] ~| RKDevTool X
o S MBS,
Lader vert e | WFT || M || BEsEx || =%
T
| B "MASKROMBL % T |
. Then click the position shown in the figure below
L ESHTTETE 2.9 = X
THER AEEF SHTE
[ |
|» O EET: == | wiE i
2 Iv SPOWR | GaDOOMODO | wboot | C:\Wsers\Adninistrator\Desktop)... |
|3 | [¥ BCIE | 000000000 | limwe | C:\WsersAdministratoriDesktoph... |
Lader vert e | WFT || M || BEsEx || =%
T
| B "MASKROMBL % T |

m. Select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier, and
then click to open

6 - % |
A $TFF X
% v 1> Wl > SE > orangepi > [MiniLoader SERUnudRET ERAZATSE| v o £ MiniLoader-EELinux..
mav  FEwHs EE~ @ @
% "
O e peie_loader
B owEs sata loader
i
= TK3568_linu_emme.cg
= & [} rk3588 _linux_spiflash.cfg
= [7] rk3568 linux thcard.cfg
¥+ = [@ rkspi_loader
b B ] rkspi_loader_sata
W =E v
STHEEN): [MiniLoaderAllbin - [anAeen <
e || [ me |
‘ \ KB A MASKROMBL % e s | [
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n. Then click the position shown in the figure below

.\ BUEFTETE w29 = x

THER HEEE SETE

| kgt | &%

r'/-_ SFINOR | 000004000 | \_Jboot | _\U_sers\l\d_minis_tratorf\]]esktop\...
[# ECIE | 0200000000 | limex | C:\WsersiAdninistrator\Desktoph... |

[EE)
3

Lader veerrob | Bt | [ | [ BEsEz | [ &=
Clgmisttls
| 4 B~ A-MASKROMPE % [1-111 msEmon |

0. Then enter the MiniLoader folder downloaded earlier, then enter the

= W .|
A FIFF X
- © 4l WEE > &M > orangepi » |MiniLoader-BRlinudE@TEEBEAIRE 5 poie Joader| v | o O peie_loader mEE
80 v SR EE~ O @
= e E [] rk3588 linux peie.cfg
g s
= 8
3=
b EE
B == v
STEEE (N [uboot <] [l Fieey v
[ ‘ 42 Bl — A~MASKROM B %% T1-1-1-1 :MAsKRN v]| ‘ I
p. Then click the position shown in the figure below
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L, ESHFETE v2.96 e %
THER AEEN BEWE
| I
|_*_\T_+Tﬁ—\iﬁu%§_|ﬂiﬁ_._
© [ SIWE | GO0 | heot | C \sers\hdninistwatoriDesktenl .
3 |V FoIE | 0x00000000 | limw | C:\Users\AdministratoriDesktop'...
Loader Ver:1.Ob wie | e || wEsEx | om@E |
Clsgmisents
| B "MASKROMBL % SRl B
q. Then select the path of the linux image you want to burn, and click Open
= ; v2.96 - 74 ‘
\ FIF X
& v 4 [ HEE > SE > orangepi » v B O orangepi TEE
a|m R fE~ @ @
v O & MiniLoader £ linuxate T SRS
_;. D HE -] Orangepi5_1.1.0_ubuntu_jammy_server_linux5.10.110
s
= R
3=
»ES
W =@ v
S (: [ Orangepis 1.1.0_ubuntu jammy_server linux5.10.110 o] |aipiegn v
Q) ETE
TR FuaskroniE g e o |
r.  Then please check the option to force writing by address
L, ESHFETE v2.96 e %
THER AEEN BEWE
| I
|_*_\T_+Tﬁ—\iﬁu%§_|ﬂiﬁ_._
D [ SR oo | sheot  C \lsersiadeinistrstor\Deshecr)
3 |V FoIE | 000000000 | limee | Ci\Users\Adnimistrater\Desktepl... | |
Loader Ver:1.Ob O mm || eesmz || mE |
| B "MASKROMBL % SRl B
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s. Click the Execute button again to start burning the linux image to the
SSD

.\ BUEFTETE w29 =

THER ASEN BEE

|.§ O |7 |l &= | W@
Il [ Loadsr[CMzars\adninistratorDasktoph..

2 | [¥ SPINOE | 000004000 | whoot | C:\WsersiAdministratorilesktop'. ..

3 [V PCIE | 0x00000000 | limwe | C:\UsersbAdministratoriDesktoph... | |

Loader Ver:1.0b | it e | [ sEsEz || &=
MEREEE:

| %2 Bl 4~MASKROMY % 1111 :MASEROM v

t.  The log displayed after burning the linux image is shown in the figure below

S BUEFETE v292 = x

%

Mtz & in
: T L i
2 | [# SPINOR | 0xDD004000 |  uboot | C:\Users\hdninistrator\Desktopl... JONE | esCHAAH
FEIFLachnfo i1
T-EIEFHG
¥ askromliTh
FHE AT AEE|SPINOR
T [ HLoader
i v 1t BEARE #= b
| EFET# Orangepif_t. 1. 0_sbuntu_janmy_server_LinusS. 10.1

THER HoER Set E ek on iR =
| * HiiMaskronfi T
+ (O fFik dht | &= || M= R
vl 00000000 | Loader | Bl T
3 [V FCIE | 0n00000000 | limws | C:\Wsers\AdninistratoriDesktoph... | HEFlashInfoftiE
HRIET G
HFIIERET)
T IIERETN
i MaskronFF IR
Mt e
piliata=gnm]
Fig T #hiubaot. ..
EFTT# uboot. .. (100%)
RS T E(FCIE |
G T #i0ranzepi5_1. 1. 0_ubuntu_jammy_server linwxS. 10,11
BT KRB || rax
ﬁz‘__\ v

u. Then burn the uboot image required by the linux system in the SSD to SPIFlash,
and first enter the MaskROM mode again.
v. Then select the import configuration option
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L ESEFETE w262 = -
T#iER 4] = A A Maskr onFFIG o
HEEE SHhE o i
L | s E T
i dt | EF || R ERT
el 00000000 | Loader D B
|2 | [¥ | SPINOR 0x00004000 uboot [ \Wsers\AdninistrateriDesktop'. .. G T AT
3 ¥ FCIE | 0%00000000 | limwe | C:\Users\AdninistratoriDesktoph. .. FEFLashInfo A
] g - : FERIF] ashInfofliTh
HEIET i
i HFIIERET)
T-#IIEFH
M%l;ﬁ\ T IIERETN
EERRET i MazhromPHE
i - 4 e idMazkronffiTh
- ML E T
buliRats=gann|
FHEATHE N EISP IS
ZeE= FHE T #iuboot. ..
EFT T8k nboot . (100%)
Loader Yer'1. 01 i BEHEE = i
iSRS FIETRTEEE[FCIE
g T #i0ranzepi5_1. 1. 0_ubuntu_jammy_server linwxS. 10,11
5 - | [ETE %k Orangepif_1.1.0_ubuntu jammy _server linuxf. 10.1
BT KRB || T =

w. Then select the k3588 linux_spiflash.cfg configuration file in the MiniL.oader

folder downloaded earlier, and click Open.

A T =
& “ 4 || » EEE > SE > orangepi > |Miniloader-ERLinuEE T SERINER v | o O MiniLoader-£2Linux.
|n v FETEsE EE~ ™ @
= & peis loader
J§3ows sata_loader

g s [ ] MiniLoaderAllbin

= | 1 rk3588 linux emme.cfg
I LY 7] k3588 Bumex, spiflach.cly
B o

T T k3588 linux_ticard.clg

+ = & rkspiJoader
b B |41 rkespi_loader_sata
=8 v
iﬁfg(ﬂ]:|DrangepiS_l‘1‘D_ubuntuJammy_sawer_\inuxSJOJ10 v‘ Al File(=.7) v
i
I ‘ % Bl — A4~MASKROM B¢ % 1=1-1-1 MasEEOM ~] ‘ T
x. Then click OK
AT 2 — X
= e i MazkronFFIR ~
B e
s E T
i Mt [EF Mt EERR
[ | ’wnooooood [T Lesder | i
2 |[¥ sromog 00000000 uboot | C.\Users\hdministrator\Desktoph... | |  |FEEDEAR
i g g g SEENFL ashTnfo 48
RKDevTool b4 FHIFlashInfafliTh
BT
S IDERET)
T#IDBH i
o e bl
i MaskronFF IR
¥ askromliTh
LS
buliRats=gann|
FETRTFIEEISETHOR
Fig T #hiubaot. ..
EFTT# uboot. .. (100%)
Loader Va1, 00 i BEARE e i
iSRS FIETRTEEE[FCIE
g T #iirangepis 1. 1. 0_ubuntu_ jammy server linuxG. 10.11
, | IETETo#5 OrangepiB_1. 1. 0_nbuntu_jemmy server linu5 10.1
| % B 4“MASKROMBL % EREET || Tz -
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y. Then click the position shown in the figure below

S BUEFETE v292

THER HEEE SETE

i MackromFFIG N
i MaskromfliTh

z | [V sPINDE | 0x00000000 | uboot

TS

| KBl - 4-MASKROM B¢ %

Loader Ver:1.0b

1-1-1-1 MASEROM

BENERE || &

MR & F iR

MR &R

Hlat AR

T AT

FEIFlashInfofH iR

FHIFlashinfopliTh

BTG

B IDERET)

T-HIIEFH A

TEINEBRETI

Mt on IR

HiFMaskromliTh

MR &R

MtiF &R

FHATHATE§EISPINOR

FHE T #iuboot. ..

EFT T8k nboot . (100%)

EfFLoader FFIR

¥ LoaderABTH

FHERTF A EIPCIE

g T #i0ranzepi5_1. 1. 0_ubuntu_jammy_server linwxS. 10,11
| IETTF# Orangepi5_1.1. 0_ubuntu_janmy_server linuxS.10.1
2 TSR v

z. Select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier, and

then click to open

250 ®
« v [l wEEE > S > orangepi > [Miniloader-BERLinux BT RS | v o O IE MiniLoader-E2@BLinux...
mav  FEEE EE> M @
& :
O HEE peie_loader
3 0ws sata loader
[ MiniLoaderAllbin
s
? 7 rk3588 linux_emmc.cfg
- il [ rk3588 linux spiflash.cfg
& == [7] rk3568 linux thcard.cfg
¥ = [@ rkspi_loader
b B ] rkspi_loader_sata
| =E v
STHEEN): [MiniLoaderAllbin ~| [AlFiler -
1T7H(0) B

111 MASERD

i 2 J—/"MASKROMHE 7

v‘| ‘I

aa. Then click the location shown in the figure below
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S BUEFETE v292

THER HEEE SETE

Loader Ver:1.0b

TS

i S o3| S =S|
Z | [¥ | SFINOE | 0x00000000 | uboot | C:\UsershAdninistratoriDesktoph. ..

BENEE | | B=

| KBl - 4-MASKROM B¢ %

1-1-1-1 MASEROM

| ETE T8t Orangepif_i. 1. 0_ubuntu_jamny_server linusE. 10.1

= x
FHiMaskronF i A
i MaskromfliTh
MR & F iR
MR &R
Hlat AR

T AT
FEIFlashInfof iR
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EETIEF i

HFIIBRET)

TS IDEF i

TEIIIBRETN
M sk onFH IR
HifMaskronizh

MR EF R

MtiF &R
FHATHATEIFEISPINOR
FHE T #iuboot. ..

EFT T8k nboot . (100%)
EfFLoader FFIR

¥ LoaderABTH
FHERTF A EIPCIE

FE T #i0rangeri5 1. 1. 0_ubuntn jammy_server linuxs. 10.11

THFERK e

ab. Then select rkspi_loader in the MiniL.oader folder downloaded earlier, and

then click to open

il x
4[> Sl > SE > orangepi | MiniLoader BiRLinudBES SEMIMSE | v | O 9 & Minloader-ERlinux..
EQ~  FERHE - M @
o e ke peie_loader
e - sata_loader
MiniLoaderallbin
? [ rk3588 linux_emmc.cfg
ool [ k2588 linux_spiflash.cfg
& == [} rk2588 finux thcard.cig
47
b B 2] rkspi_loader sata
W =" v
s | o] At Flery v
I ‘ Bl MASKROM % 7% (11911 MASKERO ‘ T
ac. Then please make sure that the option to force writing by address is ticked
\ BUETETE v2.92 = X
THER AOEE B A 2
P i Mazhrom BT
Mt &R
MEEERETD
Fa AR
| SPFINOE 0200000000 uboot C:\UsershAdministratoriDesktoph. .. T AT
i g g g FEIFLashInfoF ik
SERIFL ashInfoffiTh
HRIET G
B IIBRET
TEIIEH iR
T#{I0BRETh
i MaskronFF IR
¥ askromliTh
MtEEH R
MishEERETh
FHEAT T I ISP THOR
Fig T #hiubaot. ..
EFET# uboot. .. (100%)
- T EHLoader TR
Loader Ver:1.05 | pgif o BEHEE A= Lo et
st s FHETHATERFEIFCIE
s g T#iirangepis 1. 1. 0_ubuntu_ jammy server linuxG. 10.11
- A T8 OranzepiB 1. 1. 0_ubuntu_jammy_server Linuxs. 10.1
| KB~ MASKROMBE 4 [ERE I || rem .
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ad. Click the Execute button again to start burning the u-boot image into SPIFlash

S BUEFETE v292 = x

T#iate 4 = e i MazkronFFIR ~
HEEY SHthE Tt

Wit i i

MistizE I

Fri

2 | [# SPINOR 000000000 wboot | . \Users\hdninistrator\Desktorh... QO | Db FrARH)

y v z FENFlashInfoFig

RN ashTnfoffiTh

B EHIEFG

HFIIERET)

T-#IIEFH

T IIERETN

i MaskronFF IR

ZfFMaskronaliTh

Wiz &g

piliata=gnm]

FHETHRTE IS EISPINOR

FHE T #iuboot. ..

EFT T8k nboot . (100%)

(et e e - e BEAEE = i
S FHETHTTIEIFCTE

g T #i0ranzepi5_1. 1. 0_ubuntu_jammy_server linwxS. 10,11
EFE T8 Orangapib_1. 1. 0_ubuntu_jammy_server linu. 10,1

KB, - AMASKROM P % e msmon v TaEm: .

ae. The display log after burning the u-boot image is shown in the figure below.

S BUEFETE v292 = x

THER ASEM SEE ﬁg?ﬁgﬁ
e idMazkronFFIR
EfNaskr o TN
Mgt &g
e I R sl

“““ Rkt R
et AR
Pl ashInfo FFAE
FHFlashInfoffiTh
HEFIIET i
EFIIERT
T#IER i
T#IIERT
F o Mackr ondF I
HifMaskronfiTh
Ml %E 5
Mt B AR
FATHATFIEEISPIHOR

-’_ 3B T #irkspi_loader. ..
fosder ek 00 i i gz s ETE T8 rkspi_loader. .. (100%)
IS THFR

PEAT R ' >

2 | [# SPINOR

af. After the u-boot image is burnt, it will automatically start the linux system in the
SPIFlash+PCle SSD. If it does not start normally, please power on and try again.

2.5.2.  How to use the dd command to burn
1) First, you need to prepare an NVMe SSD. The PCle supported by the M.2 slot of the
development board is PCle2.0x1, and the theoretical maximum speed is S00MB/s.
PCle3.0 and PCle4.0 NVMe SSDs are also available, but the highest speed is only
PCle2.0x1 PCle2.0x1.

a. The M.2 2230 SSD is as follow
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e

2l SKhynix SSO( EIMEER-E )
B CAN ICES-3(B)NMB-3(B)
BC501 NvMe SK hynix 128GB
§ SN SAKG430T11502080DN3%
DPMNOTS9G2 W 2031
MNCRIR)  HFM128GDGTNG-83A0A BA
RATED (RIR) :0C +33V2A
KR-0759G2-SK500-981-07NK-ADY
R-REM-HNX-BC501M230S X
: FW 80002C00
PSID: 2ADCBJOS CHJ01687
21981002 6C016721 c

PM391a NVMe REVO PYRITE
PN MZALQS12HBLU-00BL2
SN S65DNXO0T846201
MODEL MZ-ALQ5128
EUIG4 0025)80821B48D17
RATED DC+33V == 1.8A
FW SL2QFXNT
FRU 5550286696
10AUG2022
202208

1 855550286693G1,
R-R-SEC-MZ-ALQITOB
LEN PN SSSOZ86693
PRODUCT OF CHINA

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
fix it

3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting
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4) Burning the linux image to SPIFlash+NVMe SDD needs to be completed with the
help of a TF card, so first you need to burn the linux image to the TF card, and then use
the TF card to start the development board to enter the linux system. For the method of
burning the Linux image to the TF card, please refer to the instructions in the two
sections of the method of burning the Linux image to the TF card based on the
Windows PC and the method of burning the Linux image to the TF card based on
the Ubuntu PC

5) After using the TF card to start the Linux system, we first burn the u-boot image into
the SPI Flash

a. Run nand-sata-install first, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo nand-sata-install
b. Then select 7 Install/Update ther bootloader on SPI Flash

Choose an option:

Current root: UUID=8adee745-66b0-402f-866f-08a2ccO3ca8b

<Cancel>

c. Then select<Yes>
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eMMC and USB Orange Pi installer v1.0.0 5

m m mm  mmmmm MM M mmmmm Mmoo om mmm
# # # # # "# #

#'m # # #'m # m"
t#E# # #  Hmmmm" # #m # # # #m # # mm
#HE A" A # 'm# ## # # ### #
#  # # # # "# ## mm#Fmm # #H "mmm"

This script will update the bootloader on SPI Flash
/dev/mtdblock®. Continue?
It will take up to a few minutes.

d. Then please wait patiently for the burning to complete. After the burning is
completed, the display will be as follows (a Done will be displayed in the lower

left corner)

eMMC and USB Orange Pi installer v1.0.0

m m MM mMMMM MM W mMmmMM Mmoo M mmm
# # #  ## # YH#o#'m # O # #'m # m"

o#t# # # # #mmmm" # #m # # # #m # # mm
## ##" HmmE # "m# # # # # #H## #
# # # # # “#  #HF mmgmmo # O ## 0 “mmm"

This script will update the bootloader on SPI Flash
/dev/mtdblock0. Continue?
It will take up to a few minutes.

EE

orangepi@orangepi5:~$ i

There is no nand-sata-install script in OPi OS Arch system, please use the
following command to image u-boot to SPI Flash:

[orangepi@orangepi ~|$ sudo dd if=/boot/rkspi_loader.img of=/dev/mtdblock0

If you need to start the OpenWRT image, you need to download the latest
version of u-boot image from the official website, and then burn it into SPI Flash.
The download steps are as follows:

a. First enter the data download page of the development board, then select the
official tool on the data download page, and then enter the folder below

B Android and Linux image writing tool-RKDevTool and driver

E wiringOP -Python source code compression package

B Linuximage writing tool-Win32Diskimager
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b. Then choose to enter the following directory

MiniLoader

RKDevTool_Release v2.96.zip XM

4

DriverAssitant v612zip A%

c¢. Then download rkspi_loader.img

sata_loader

pcie_logder

rkspi_loader_sata.img

rkspi_loader.img

d. Then upload rkspi_loader.img to the Ubuntu or Debian or OPi OS Arch system
of the development board. For the upload method, please refer to the instructions in
the method of uploading files to the Linux system of the development board.

Finally, execute the following command to burn the u-boot image into SPI Flash
(note that this command is executed in Ubuntu, Debian, or OPi OS Arch):

orangepi@orangepi:~$ sudo dd if=rkspi_loader.img of=/dev/mtdblock(

6) Then upload the linux image file (Debian or Ubuntu image downloaded from the
official website) to the TF card. For the method of uploading the linux image file to the
development board, please refer to the description in the section of the method of

uploading files to the development board Linux system

|| Note that if you download an OpenWRT image, you will see the following H
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three types of images in the download link of the OpenWRT image. Please
select the “TF card boot image” folder.

Name 1

B sD Card Image

B  sPIFlash-NVME SSD Image

B SPIFlash-SATA SSD Image

7) After uploading the image to the linux system of the development board, we enter the
storage path of the image file in the command line of the linux system of the development
board. For example, I store the linux image of the development board in the
/home/orangepi/Desktop  directory = Download it, and then enter the
/home/orangepi/Desktop directory to see the uploaded image file

orangepi@orangepi:~$ cd /home/orangepi/Desktop
orangepi@orangepi:~/Desktop$ 1s
Orangepi5_x.x.x_debian bullseye desktop xfce linux5.10.160.img

How to enter the command line of the development board linux system?

1. For the method of using the serial port to log in to the terminal, please refer to
the instructions in the section on how to use the debugging serial port

2. Use ssh to remotely log in to the Linux system, please refer to the instructions in
the section of SSH remote login to the development board.

3. If HDMI, LCD and other display screens are connected, you can open a command line

terminal on the desktop.

8) Next, let's confirm that the NVMe SSD has been recognized by the development
board's linux. If the NVMe SSD is recognized normally, use the sudo fdisk -1 command

to see nvme related information.

orangepi@orangepi:~/Desktop$ sudo fdisk -1 | grep "nvmeOn1"
Disk /dev/nvmeOnl: 1.86 TiB, 2048408248320 bytes, 4000797360 sectors

Use the Ispci command to see an NVMe-related PCI device

orangepi@orangepi:~/Desktop$ Ispci

WWww.orangepi.org www.xunlong.tv
56



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

0004:40:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3588 (rev 01)
0004:41:00.0 Non-Volatile memory controller: MAXIO Technology (Hangzhou) Ltd.
INVMe SSD Controller MAP1202 (rev 01)

9) Then we can use the dd command to clear the NVMe SSD(Optional)

orangepi@orangepi5:~/Desktop$ sudo dd bs=1M if=/dev/zero of=/dev/nvmeOnl count=2000 status=progress

orangepi@orangepi5:~/Desktop$ sudo sync

10) Then you can use the dd command to burn the linux image of the development board
to the NVMe SSD.

a. [ In the following command, the if= parameter is followed by the full path
where the linux image is stored + the name of the Linux image (such as the
name of /home/orangepi/Desktop/Linux image). Because we have entered the
path of the linux image above, we only need to fill in the name of the Linux
image.

b. Please do not copy the linux image name in the following command, but replace
it with the actual image name (because the version number of the image may be
updated)

sudo dd bs=1M if=Orangepi5_x.x.x_debian_bullseye_desktop_xfce linux5.10.160.img of=/dev/nvmeOn1 status=progress

sudo sync

Note, if you upload a .7z or .xz linux image compressed file, please remember to

decompress it before using the dd command to burn.

The detailed description of all parameters of the dd command and more usage

can be viewed by executing the man dd command in the linux system.

11) After successfully burning the linux image of the development board to the NVMe
SSD, you can use the poweroff command to shut down. Then please pull out the TF card,
and then short press the power button to turn on, and then the linux system in
SPIFlash+NVMe SSD will be started.

12) After starting the system in the NVMe SSD, use the df -h command to see the actual
hard disk capacityNVMe SSD.
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a. 128GB NVMe SSD
orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 3.8G 8.0K 3.8G 1% /dev
tmpfs 760M 1.4M  768M 1% /run
/dev/nvmeOnlp2 118G 5.8G 111G 5%/
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/nvmeOnlpl 256M 90M 166M 36% /boot
dev/zram1 194M 99M 170M 6% /var/log
tmpfs 76OM 60K 769M 1% /run/user/1000
tmpfs 76OM 48K 769M 1% /run/user/0

b. 2TB NVMe SSD
orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on

udev 3.8G 8.0K 3.8G 1% /dev

tmpfs 760M 1.4M  768M 1% /run
/dev/nvmeOnlp2 19T 4.1G 18T 1%/

tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 5.0M 40K 50M 1% /run/lock
dev/zram?2 3.7G 76K 3.5G 1% /tmp
/dev/nvmeOnlpl 256M 90M 166M 36% /boot
dev/zram1 194M  15M 165M 9% /var/log
tmpfs 76OM 60K 769M 1% /run/user/1000
tmpfs 76OM 48K 769M 1% /run/user/0

13) When the TF card and NVMe SSD are programmed with exactly the same system, if
both the TF card and NVMe SSD are inserted into the development board, power on
the development board at this time, and u-boot will give priority to starting the
system in the TF card. However, since the systems in the TF card and NVMe SSD are
exactly the same, the UUIDs of the /boet partition and the rootfs partition in the two
storage devices are also the same, which may cause the partition in the NVMe SSD to be

loaded when the TF card starts. Running the script below resolves this issue

orangepi@orangepi:~$ sudo fix_mmec_ssd.sh
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Exactly the same system means that the image name is exactly the same. Even if

they are all Debian11 systems, the versions are different

There is no fix_mmc_ssd.sh script in OPi OS Arch system.

2.5.3. How to use the balenaEtcher to burn

Please do not use this method for OPi OS Arch system.

1) First, you need to prepare an NVMe SSD. The PCle supported by the M.2 slot of the
development board is PCle2.0x1, and the theoretical maximum speed is 500MB/s.
PCle3.0 and PCle4.0 NVMe SSDs are also available, but the highest speed is only
PCle2.0x1.

a. The M.2 2230 SSD is as follows

s

SSOX ENEENE )
CAN ICES-3(B)/NMB-3(B)
BCS501 NvMe SK hynix 128GB
X S/N: SAKG6430T 11502080DN39

DPMNO759G2 W 2031
WN(BR)  HFM128GDGTNG-83A0A BA
RATED (RIR) :DC +33V2A
KR-0759G2-SK500-981-07TNK-A0Y

B R-REM HNX-BC501M230S v

- FW B80D02CO0

PSID: 2ADCRJ05 CHJO1687

21881002 6CO16721 c

PM991s NVMe REVO PYRITE
PN MZALQS12HBLU-00BL2
SN BlSDNHTﬂllM
MODEL MZ-ALQS5128
EUIN W!illDlIiI“Oﬂ

1 FU SLNFH!
NAUG!O!Z

R l SEC-IZ ALmTGI
LEN PN _SSS0ZB669)
PRODUCT OF CHINA
BN )

i COATVSBMICONUCIN m!LECTNS\.iL L1

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
fix it
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3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) Burning the linux image to SPIFlash+NVMe SDD needs to be completed with the
help of a TF card, so first you need to burn the linux image to the TF card, and then use
the TF card to start the development board to enter the linux system. For the method of
burning the Linux image to the TF card, please refer to the instructions in the two
sections of the method of burning the Linux image to the TF card based on the
Windows PC and the method of burning the Linux image to the TF card based on
the Ubuntu PC.

5) After booting into the linux system in the TF card, please confirm that the NVMe SSD
has been properly recognized by the linux of the development board. If the NVMe SSD is

recognized normally, use the sudo fdisk -1 command to see nvme-related information.

orangepi@orangepi:~/Desktop$ sudo fdisk -1 | grep "nvmeOn1"
Disk /dev/nvmeOn1: 1.86 TiB, 2048408248320 bytes, 4000797360 sectors

Use the Ispci command to see an NVMe-related PCI device

orangepi@orangepi:~/Desktop$ Ispci
0004:40:00.0 PCI bridge: Fuzhou Rockchip Electronics Co., Ltd Device 3588 (rev 01)
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0004:41:00.0 Non-Volatile memory controller: MAXIO Technology (Hangzhou) Ltd.
NVMe SSD Controller MAP1202 (rev 01)

6) The balenaEtcher has been pre-installed in the linux image, and the opening method is

as follows:

& feitx-qimpanel-configtool

8 Fonts

@ Midnight Comman der

@ Midnight Commander editor

If it is not pre-installed, for how to download and install the arm64 version of
balenaEtcher, please refer to the instructions in the section on how to download and

install the arm64 version of balenaEtcher.

7) The interface after balenaEtcher is opened is as follows:

balenaEtrcher

f) balenaEfche

o

B Flash from file

8) The method of using balenaEtcher to burn u-boot to the SPI Flash of the development
board is as follows:
a. First click Flash from file
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balenakEtcher

fj balenaEicher

B Flash from file

& Flash from URL

I8 Clone drive

b. Then enter the /usr/lib/linux-u-boot-legacy-orangepi5 1.x.x_armé64 directory,

selectrkspi_loader.img, and click Open to open

I
@ cancel Q
© Recent L] usr  lib  linux-u-boot-legacy-orangepi5_1.0.2_armé64
¥ Home Name v Size Type Modified
idbloader.img 292.9kB Raw disk image 13:16
& Deskiop B rkspi_loaderimg 1 Raw disk image 13:16
[) Documents
c. The interface after opening rkspi_loader.img is as follow:
balenaEtcher
." balenaEicher
rkspi_loader.img Select target
d. Then click Select target
balenaEtcher
i" balenaEicher
rkspi_loader.img Select target
e. Then click Show 2 hiddento open more options for storage devices.
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f.

"’ balenakicher

Select target s

Name Size Location

(opi_boot, opi_root) 159GB /dev/mmcblkl Source drive

balenaktcher

Select target s

' Name Size Location

(opi_boot, opi_root) 159GB fdev/mmcblkl Source drive

| 16.8M8 /dev/mtdblockd  System drive

Fanxiang SS00PR...boot,

A _ 2,05TB ‘dev/nvmeOnl System drive
opi_root)

Cancel

g. Then click Flash

balenaEtcher

.” balenakicher

rkspi_loader.img

h. And then click Yes, I’m sure
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balenaktcher

@ balenakicher

You are about to erase your computer's drives

System drive

Are you sure you want to flash your system drive?

Yes, I'm sure

i.  Then enter the password orangepi of the development board linux system, and it
will start burning the u-boot image into the SPI F.

balenaEtcher - Starting...

f’ balenaEtcher

© rhspi_loaderimg
B untitied

Authentication is needed to run "/bin/bash’ as the super user

empting to perform an action that requires privileges
to m this action

P Details

j. The display of the burning process is as follow:
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balenakEtcher - 43% Flashing...

f’ balenaEicher

° rkspi_loader.img

. Untitled Device

f edt-offline_aarch64

Flashing...

Get started

i'j balenaEicher

Flash Complete!

i Want to try more projects like the one you just saw?

Ijl‘ Go to balenaHub
Flash another - :

9) The method of burning the linux system in the TF card to the NVMe SSD (this
method is equivalent to cloning the system in the TF card to the NVMe SSD)
a. First click Clone drive

balenaktcher

.” balenaEicher

i

B Flash from file

& Flash from URL

8 Clone drive
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b. Then select the device name of the TF card /dev/mmecblk1

balenaktcher

ﬁ balenaEtcher

Select source 31

Name Location

| 0 (opi_boot, opi_roat) Jdev/mmcblkl Source drive

- (D

c. The interface after opening the TF card is as follows:

] balenaEtcher

balenaEtcher Edit View Window Help
."balenaEmv.—J ¢ e

© — A

(opi_boaot, opi_root) Select target

d. Then click Select target

balenaEtcher

." balenaEicher

rkspi_loader.img Select target

e. Then click Show 2 hiddento open more options for storage devices
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f.

"’ balenakicher

Select target s

Name Size Location

(opi_boot, opi_root) 159GB /dev/mmcblkl Source drive

balenaktcher

Select target s

‘ Name Location
(opi_boot, opi_root) /dev/mmcblkl Source drive

/dev/mtdblock0 Too small

. Fanxiang S500PR...boot,

£ - J/dev/nvmeOnl System drive
opi_root)

( 3\
Cancel |
J

X

A

g. Then click Flash

balenaktcher

.” balenaEicher

(opi_boot, opi_root) 4\ Fanxiang ...opi_root)

h. Then click Yes, I’m sure
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balenaEtcher

ﬁ balenaEtcher

You are about to erase your computer's drives

Fanxiang 5500...ot, opi_root) 2.05TB  system drive

Are you sure you want to flash your system drive?

Yes, I'm sure

i.  Then enter the password orangepi of the linux system on the development board,

and it will start burning the linux image to the SSD

balenakEtcher - Starting...

f‘ balenaEicher

° (opi_bo...i_root)

ian...i_root)

P} Details

j. The display of the burning process is as follow:

f' balenaEicher

© (opi_bo...i_root)
B ranxian...i_root)

, screenly-ose-pi4

Flashing...

Get started
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balenakEtcher - 82% Validating...

\” balenaEtcher

o {opi_bo...i_root}

B Fanxian...i_root)

’ screenly-ose-pi4

Validating...

Get started

balenaEtcher

.“ balenaEicher

Flash Complete!

1 Want to try more projects like the one you just saw?

GotobalenaHub )
Flash another

l.  Then you need to expand the capacity of the rootfs partition in the NVMe SSD.
The steps are as follows:
a) First open GParted
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Run Program...
B Terminal Emulator
B File Manager

(=) Mail Reader

@ web Browser
Settings

128 Accessories

<£ Development

& Graphics

< Help

@& Intemet

) Multimedia

¥ office

¥ Bulk Rename
& Feitx

v v ww

v wvew

B GDebi Package Installer

@ Midnight Commander

N\
| |
[ print Settings
B Task Manager
ranc.]e PI

5 Thunar File Manager
B xfce Terminal

b) Then enter the password orangepi of the linux system, and click
Authenticate

Authenticate

Authentication is required to run the GParted
*ﬁa Partition Editor as root

An application is attempting to perform an action that requires privileges. |
Authentication is required to perform this action.

Password: [ 00000000 ]

} Details

| @ cancel Authenticate

¢) Then click Fix
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@ @ r

Libparted Warning

Not all of the space available to /dev/nvme0Onl appears to
be used, you can fix the GPT to use all of the space (an
extra 3969681072 blocks) or continue with the current
setting?

Fix Ignore

Searching /dev/nvme0tnl partitions (=]

d) Then select NVMe SSD

/dev/immcblkl - GParted

GParted Edit View Device Partition Help

s ® S 4 | rdevimmeblkl  (14.84 GiB)

i || /devinvmeonl  (1.86 TiB}J

Jdevjmmcblk1p2
14.41 GiB m

Partition Name | File System | Mount Point | Label Size Used Unused Flags
unallocated [ unallocated 30.00 MiB e
devimmeblklpl=" bootfs [ fatlé /boot opi_boot 256.00 MiB 90.22 MiB 165.78 MiB bls_boot

(dev/mmeblk1p2= [ ] extd j, jvarflog.hdd opi_root 14.41GiB 4.91GiB  9.50 GiB

153.50 MiB

unallocated unallocated

e) The display interface after selecting NVMe SSD is as follow:

{devinvmeOnl - GParted

GParted Edit View Device Partition Help

u JdevinvmeOnl (1.86 TiIB)

® @

Partition Name | File System Mount Point | Label Size Used | Unused | Flags
unallocated [ unallocated 30,00 MiB
Jdev/nvmeonlpl & bootfs [ fatl6 /boot opi_boot 256.00 MiB - --- bls_boot
fdev/nvmeOnlp2 ] extd opi_root 14,41 GiB 6.38 GiB 8.03 GiB

| unallocated unallocated 1.85 TiB I

f) Then select the /dev/nvmeOnlp2 partition, click the right button again, and
then select Resize/Move
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{dev/invmeOn1 - GParted

GParted Edit View Device Partition Help

> @ 2 & B

Partition Name | File System | Mount Point
M unallocated

fat16 /boot

unallocated
Jdev/nvmeon1pl Ay bootfs [

unallocated | unallocated

0 operations pending

|| /devmvmeon1 (1.86 TiB) =

Label Size Used | Unused | Flags
30.00 MiB
opi_boot 256.00 MiB

opi_root

- bls_boot

¢ New
® Delete
9| Resize/Move

& copy
(%) paste

83 Format to
Open Encryption
Mount
Name Partition
Manage Flags
Check
Label File System
New UUID

'y Information

g) Then drag the capacity to the maximum at the position shown in the figure

below

inimum size: 6529 MiB
Free space preceding (MiB):
New size (MiB):
Free space following (MiB):

Align to:

vmeOnlp2

Maximum size: 1953228 MiB

14754 - 4
1938474 - +
MiB -
@ cancel | Resize/Move

h) Then click Resize/Move

Resize/Move /devinvmeOnlp2

Minimum size: 6529 MIB
Free space preceding (MiB):
New size (MiB):
Free space following (MiB):

Align to:

Maximum size: 1953228 MiB

1953228 -
0 +
MiB v
@ cancel 5| Resize/Move
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i) Then click the greenV in the picture

[F=] jdev/nvmeOnl - GParted 4 = O X
GParted Edit View Device Partition Help

® 3 B B & ¢ |_| /devinvmeon1 (186 TiB) v

L, {

A Y
fdevjnvmeOnlp2
1.86TiB

Partition Name | File System | Mount Point | Label Size Used | Unused | Flags
unallocated [ unallocated 30.00 MiB
fdevjnvmeonlpl 2y bootfs [ fatl6 fboot opi_boot 256.00 MiB - bls_boot

| fdev/nvmeonlp2 opi_root 1.86TiB 6.38GiB 1.86TiB

j)  Then Click Apply
@ e+ -ox]

GParted Edit View Device Partition Help

® 2 2 & |2 [devinvmeonl (1.86 TiB) ¥

/dev/nvme0nlp2
1.86 TiB

Apply operations to device

unallocated
Hivhvmenniplih Are you sure you want to apply the - bls! Badt

ending operations? I
| cevmimeoniy: — I

Editing partitions has the potential to cause LOSS of DATA.
You are advised to backup your data before proceeding.

@ cancel o npply

2| Grow /dev/nvmeon1p2 from 14.41 GiB to 1.86 TiB

stion pending

k) Then click Close to close
T N

GParted Edit View Device Partition Help

® ’/H LIJ_I T & o @ jdev/nvmeOnl (1.86 TiB)

Jdev/nvme0nlp2
1.86 TiB

Applying pending operations

uf Depending on the number and type of operations this might take a long time.

Completed Operations:

L) il cberations succesahily cerapited |l

} Details

Pl @ :
Save Details X Close

m. At this point, you can use the sudo poweroff command to shut down. Then

please pull out the TF card, and then short press the power button to turn on, and
then the linux system in SPIFlash+NVMe SSD will be started.
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10) Step 9) is to clone the system in the TF card to the NMVe SSD. We can also directly
burn the linux image file to the NVMe SSD. Here are the step
a. Upload the linux image file to the linux system of the development board

b. Then use balenaEtcher to burn.
balenaktcher

\‘ﬁ balenaEtcher

Orangepi5...0.110.img A\ Fanxiang ...opi_root)

c. After using this method to burn the image, there is no need to manually expand

the capacity, and it will automatically expand the capacity at the first startup.

2.6. How to write Linux image to SPIFlash+SATA SSD

Note that the Linux image mentioned here specifically refers to the image of Linux

distributions such as Debian or Ubuntu downloaded from the Orange Pi data download

page.

2.6. 1. How to use the dd command to burn
1) First, you need to prepare a SATA SSD solid state drive
a. The M.2 2242 SSD is as folloews
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PIN:GN- XXX

Ii| HlllMIIIlIIIfIIIIHII!I \IIII]lIIII\IIEI
|||||||||| “|l9'“'

=
=
S
i
o~
~

b. M.2 The 2280 specification SSD is as follows (the 2280 specification SATA SSD
can also be used, but the SSD will exceed the development board after being

inserted into the development board

= == [ (o) [ (o (o TRRTHRTARTRATRATHRTON) () RATHATHR) (48

z

"° 339 5201 EAWE SATA M.2 25668

om I\IIIIIIII!IIIIII\IIIIIIII Uy

C€ Fc 2 Made in China

(S R e=)==] (sa)sa)ss] (sa)an) [==)==]

3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) Burning the linux image to SPIFlash+SDD needs to be completed with the help of a

TF card, so first you need to burn the linux image to the TF card, and then use the TF
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card to start the development board to enter the linux system. For the method of burning
the Linux image to the TF card, please refer to the instructions in the two sections of the
method of burning the Linux image to the TF card based on the Windows PC and
the method of burning the Linux image to the TF card based on the on the Ubuntu
PC.

5) After using the TF card to start the Linux system, we first burn the u-boot image
dedicated to the sata ssd into the SPI Flash

a. sata ssd startup dedicated u-boot image storage path is:

usr/share/orangepiS/rkspi_loader_sata.img

b. Make sure that rkspi_loader_sata.img exists in the Linux system, and then use

the following command to burn it into the SPIFlash of the development board

orangepi@orangepi:~$ cd /usr/share/orangepi5/
orangepi@orangepi:~$ sudo dd if=rkspi_loader_sata.img of=/dev/mtdblock0

orangepi@orangepi:~$ sudo sync

The storage path of the u-boot image of the OPi OS Arch system is somewhat
different, as shown below:

e. OPi OS Arch system sata ssd boot dedicated u-boot image storage path is:

/boot/rkspi_loader_sata.img

f.  Make surerkspi_loader_sata.img exists in the OPi OS Arch system, and then use the
following command to burn it into the SPIFlash of the development board:

[orangepi@orangepi boot]$ c¢d /boot/
[orangepi@orangepi boot]|$ sudo dd if=rkspi_loader_sata.img of=/dev/mtdblock(
[orangepi@orangepi boot]$ sudo sync

If you need to start the OpenWRT image, you need to download the latest
version of u-boot image from the official website, and then burn it into SPI Flash.
The download steps are as follows:

a. First enter the data download page of the development board, then select the
official tool on the data download page, and then enter the folder below
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B Android and Linux image writing tool-RKDevTool and driver

B wiringDP-Python scurce code compression package
B Linux image writing tool-Win32Diskimager

b. Then choose to enter the following directory

B8 MiniLoader - what is needed for burning Linux images

¢. Then download rkspi_loader_sata.img

I rkspi_loader_sata.img I

d. Then upload rkspi_loader_sata.img to the Ubuntu, Debian or OPi OS Arch
system of the development board. For the upload method, please refer to the
instructions in the method of uploading files to the Linux system of the development
board.

Finally, execute the following command to burn the u-boot image into SPI Flash
(note that this command is executed in Ubuntu, Debian, or OPi OS Arch):

orangepi@orangepi:~$ sudo dd if=rkspi_loader_sata.img of=/dev/mtdblock0

6) Then upload the linux image file (Debian or Ubuntu image downloaded from the
official website) to the TF card. For the method of uploading the linux image file to the
development board, please refer to the description in the section of the method of

uploading files to the development board Linux system

Note that if you download an OpenWRT image, you will see the following three
types of images in the download link of the OpenWRT image. Please select the
image file in the "SPIFlash+SATA SSD boot image" folder.

X 1selected

Name Owner
B3 sDcCard image — me
B3 SPIFlash-NVME SSD Image  me
|‘ B3  SPiFlash-SATA SSD Image — me
WWww.orangepi.org www.xunlong.tv
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7) After uploading the image to the linux system of the development board, we enter the
storage path of the image file in the command line of the linux system of the development
board. For example, I store the linux image of the development board in the
/home/orangepi/Desktop  directory Download it, and then enter the
/home/orangepi/Desktop directory to see the uploaded image file.

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

Orangepi5_x.x.x_debian bullseye desktop xfce linux5.10.160.img

How to enter the command line of the development board linux system?
1. For the method of using the serial port to log in to the terminal, please refer to the
instructions in the section on how to use the debugging serial port.
2. Use ssh to remotely log in to the Linux system, please refer to the instructions in the
section of SSH remote login to the development board.
3. If HDMI, LCD and other display screens are connected, you can open a command line

terminal on the desktop.

8) Then please refer to the instructions in the section of the method of using SATA SSD
to open the sata ssd configuration to ensure that the system can recognize the ssd

normally.

OPi OS Arch For the method of opening the sata ssd configuration in the OPi
OS Arch system, please refer to the instructions in the section of the method of using
SATA SSD in the OPi OS Arch system.

9) Then we can use the dd command to empty the SSD (Optional)

sudo dd bs=1M if=/dev/zero of=/dev/sda count=2000 status=progress

sudo sync

10) Then you can use the dd command to burn the linux image of the development board
into the SSD

a. In the following command, the if= parameter is followed by the full path where

the linux image is stored + the name of the Linux image (such as the name of

/home/orangepi/Desktop/Linux image). Because we have entered the path of

the linux image above, we only need to fill in the name of the Linux image.
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b. Please do not copy the linux image name in the following command, but replace
it with the actual image name (because the version number of the image may be
updated)

sudo dd bs=1M if=Orangepi5_x.x.x_debian_bullseye_desktop_xfce linux5.10.160.img of=/dev/sda status=progress

sudo sync

Note, if you upload a linux image compressed file ending in .7z or xz, please

remember to decompress it before using the dd command to burn

The detailed description of all parameters of the dd command and more usage

can be viewed by executing the man dd command in the linux system.

11) After successfully burning the linux image of the development board to the SATA
SSD, it cannot be used directly at this time. Because the default setting of the linux image
is to only recognize NVMe SSDs, but not SATA SSDs, the following settings need to be
done:

a. First mount the boot partition of the SATA SSD to the /mnt directory of the TF

card card Linux system.

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

b. Then open the SATA SSD configuration in the orangepiEnv.txt file in the boot
partition of the SATA SSD (please note that it is not /boot/orangepiEnv.txt in
the TF card)

orangepi@orangepi:~/Desktop$ sudo vim /mnt/orangepiEnv.txt

overlays=ssd-sata

Note that this step is somewhat different for the OPi OS Arch system, please add

the following configuration in /boot/extlinux/extlinux.conf:

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-ssd-sata.dtbo

c. Then uninstall the boot partition of the SATA SSD

orangepi@orangepi:~/Desktop$ sudo umount /mnt/

12) At this point, you can use the poweroff command to shut down. Then please pull out

the TF card, and then short press the power button to turn on, and then the linux system in
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SPIFlash+SATA SSD will be started
13) After starting the system in the SATA SSD, use the df -h command to see the actual
hard disk capacity

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on

udev 3.8G 80K 3.8G 1% /dev

tmpfs 760M 1.4M  768M 1% /run

/dev/sda2 233G 43G 226G 2%/

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

tmpfs 50M 40K 50M 1% /run/lock
/dev/zram?2 317G 76K 3.5G 1% /tmp

/dev/sdal 256M  90M 166M 36% /boot
/dev/zram1 194M  10M 170M 6% /var/log

tmpfs 76OM 60K 769M 1% /run/user/1000

14) When the same system is burned in the TF card and SSD, if both the TF card and
SSD are inserted into the development board, and the development board is
powered on at this time, u-boot will give priority to starting the system in the TF
card. However, since the systems in the TF card and the SSD are exactly the same, the
UUIDs of the /boot partition and the rootfs partition in the two storage devices are also
the same, which may cause the partition in the SSD to be loaded when the TF card starts.

Running the script below resolves this issue

orangepi@orangepi:~$ sudo fix_mmec_ssd.sh

Exactly the same system means that the image name is exactly the same. Even if

they are all Debian11 systems, different versions are different.

There is no fix_mmc_ssd.sh script in OPi OS Arch system.

2. 6. 2. How to use balenaEtcher software to burn

Please do not use this method for OPi OS Arch system.

1) First, you need to prepare a SATA SSD solid state drive
a. The M.2 2242 SSD is as follow
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b. The 2280 specification SSD is as follows (the 2280 specification SATA SSD can
also be used, but the SSD will exceed the development board after being inserted

into the development board)

= == [ (o) [ (o (o TRRTHRTARTRATRATHRTON) () RATHATHR) (48

z

"° 339 5201 EAWE SATA M.2 25668

om I\IIIIIIII!IIIIII\IIIIIIII Uy

C€ Fc 2 Made in China

(S R e=)==] (sa)sa)ss] (sa)an) [==)==]

3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) Burning the linux image to SPIFlash+SDD needs to be completed with the help of a

TF card, so first you need to burn the linux image to the TF card, and then use the TF

www.orangepi.org www.xunlong.tv
81


http://www.orangepi.cn/
http://www.xunlong.tv/

O range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

card to start the development board to enter the linux system. For the method of burning
the linux image to the TF card, please refer to the instructions in the two sections of the
method of burning the Linux image to the TF card based on the Windows PC and
the method of burning the Linux image to the TF card based on the Ubuntu PC.

5) Then please refer to the instructions in the section of the method of using SATA SSD
to open the sata ssd configuration to ensure that the system can recognize the ssd

normally.

6) The balenaEtcher has been pre-installed in the linux image, and the opening method is

as follows:

B Terminal Emulator

» & fcitx-gimpanel-configtool

» B ronts

» @ Midnight Comman: der

» @ Midnight Commander editor

Omncie I:i

If it is not pre-installed, for how to download and install the arm64 version of
balenaEtcher, please refer to the instructions in the section on how to download and
install the arm64 version of balenaEtcher.

7) The interface after balenaEtcher is opened is as follow:
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balenaEtcher

ﬁ balenaktcher

&

B Flash from file
& Flash from URL

il Clone drive

8) The method of using balenaEtcher to burn u-boot to the SPI Flash of the development

board is as follows:
a. First click Flash from file
balenaktcher

fj balenaEicher

&

B Flash from file

& Flash from URL

I8 Clone drive

b. Then enter the /usr/share/orangepi5/ directory, select rkspi loader sata.img,

and click Open to open.

oy

@ Recent |1 B usr | share | orangepis |

4t Home Name i
B rkspi_loader_sata.img 16.8 MB Raw disk image 1727

[ Desktop

[1 becuments

J+ Downloads

c. The interface after opening rkspi_loader.img is as follows:
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balenaEtcher

“.’ balenaEicher

©O — A

rkspi_loa..._sata.img

d. Then click Select target

balenakErcher

‘.. balenaEicher

© — A

rkspi_loa..._sata.img

e. Then click Show 2 hidden to open more options for storage devices

f' balenakicher

Select target s

Name Size Location

(opi_boot, opi_root) 159GB fdev/mmcblkl Source drive

balenaErcher

Select target 2o

B nene Size Location

{opi_boot, opi_root fdev/mmeblkl Source drive

| \ [dev/mtdblocko System drive

ATA Fanxiang_52...boot,
dev/sda System drive

- opi_root

Cancel
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g. Then click Flash

balenaErcher

..' balenaEicher

©O — A

rkspi_loa..._sata.img

h. Then click Yes, I’m sure

balenaktcher

ﬁ balenaEicher

You are about to erase your computer's drives

System drive

Are you sure you want to flash your system drive?

Yes, I'm sure

i.  Then enter the password orangepi of the development board linux system, and it

will start burning the u-boot image into the SPI Flash
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balenaEtcher - Starting...

.” balenaEtcher

o rkspi_loader,img

B untitied

j. The display of the burning process is as follow:

balenaktcher lashing...

\” balenaEicher

° rkspi_loader.img

. Untitled Device

’ edt-offline_aarch64

Flashing...

Get started

i'j balenaEicher

Flash Complete!

1 Want to try more projects like the one you just

Go to balenaHub

Flash another
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9) The method of burning the linux system in the TF card to the SSD (this method is
equivalent to cloning the system in the TF card to the SSD)
a. First click Clone drive

balenaktcher

.” balenaEicher

i

B Flash from file

& Flash from URL

1§ Clone drive

b. Then select the device name of TF card /dev/mmcblk1

balenaktcher

ﬁ balenaEtcher

Select source 31

Name Location

| 0 (opi_boot, opi_roat) Jdev/mmcblkl Source drive

Cancel ) | Select (1) |
_—

c. The interface after opening the TF card is as follow:

] balenaktcher + - X

balenaktcher Edit View Window Help
f’baleanh:h-.—J ¢ e

© — A

(opi_boot, opi_root) Select target

d. Then click Select target
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balenaEtcher

f' balenaktcher

rkspi_loader.img Select target

e. Then click Show 2 hidden to open more options for storage device

ﬁ balenakicher

Select target s

Name Size Location

(opi_boot, opi_root) 159GB fdev/mmcblkl Source drive

f.

balenaEtcher

Select target snun

Name Location
{opi_boot, opi_raot devimmeblkl Source drive

dew/mitdblock Toa small

ATA Fanxiang_52...boot,
£ devisda System drive
opi_roat

Cancel

g. Then click Flash
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balenaEtcher

@ vatenaticher

© — 1

(opi_boot, opi_root) A\ ATA Fanxi...opi_roat)

h. Then click Yes, I’m sure

balenaktcher

ﬁ balenakicher

You are about to erase your computer's drives

ATA Fanxiang_...ot, opi_root) 256 GB  System drive
3

Are you sure you want to flash your system drive?

Yes, I'm sure

i.  Then enter the password orangepi of the linux system on the development board,

and it will start burning the linux image to the SSD.
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balenakEtcher - Starting...

f‘ balenaEicher

° (opi_bo...i_root)
B ranxian...i_root)

Authentication is needed to run “/bin/bash’ as the super user

P} Details

j. The display of the burning process is as follows:

f' balenaEicher

© (opi_bo...i_root)
B ranxian...i_root)

, screenly-ose-pi4

Flashing...

Get started

balenakEtcher - 82% Validating...

\” balenaEtcher

screenly-ose-pi4

Validating...

jecton GitHub

Get started

k. The display after burning is as follow:

www.orangepi.org www.xunlong.tv
90


http://www.orangepi.cn/
http://www.xunlong.tv/

>

O range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

balenaktcher

& balenakic

Flash Complete!

1 projects like the o

Flash another

l.  Then you need to expand the capacity of the rootfs partition in the SSD. The

steps are as follow:
a)  First open GParted

@ Run Program...
B Terminal Emulator
B File Manager

2 Mail Reader

@ web Browser

[ Settings

128 Accessories

<£ Development
# Graphics

% Help

&/ Intemet

) Multimedia
¥ office

v v ww

v v v

[} F Bulk Rename
& Feitx
GDebi Package Installer

[l Htop
@ Midnight Commander

(5] print Settings
B Task Manager
B Terminator

5 Thunar File Manager
B xfce Terminal

Omncie Pi

b) Then enter the password orangepi of the linux system, and click
Authenticate
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Authenticate

Authentication is required to run the GParted
'-'-—E Partition Editor as root

An application is attempting to perform an action that requires privileges.
Authentication is required to perform this action.

Password: [ 00000000 ]

} Details

@ cancel Authenticate

e
c) Then click Fix
n ___________ o o]

@ cs
Libparted Warning
Mot all of the space available to /dev/sda appears to be
used, you can fix the GPT to use all of the space (an extra
437784240 blocks) or continue with the current setting?
Fix Ignore
searching /dev/sda partitions I

d) Then choose SSD

/dev/sda - GParted

GParted Edit View Device Partiion Help jdevimmeblkl  (28.72 GiB)
1=
[ ¢ e
@ | devisda (238.47 GiB)
Jdevisdaz
29.14 GiB
Partition Name | File System Mount Point Label Size Used Unused Flags
unallocated M unallocated 30.00 MiB -
devisdal A bootfs [l fari6 opi_boot  256.00 MiB - bls_boot
Jdevisda2 . extd opi_root 29.14GiB 13.69 GiB 15.46 GiB
unallocated unallocated 209.05 GiB

0 operations pending

e) The display interface after selecting SSD is as follow:
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Jdev/sdaz

L+

29,14 GiB

M unallocated

unallocated
jdevjsdal
Jdew/s

fatle
extd

A bootfs

da2

alloc

f) Then select the /dev/sda2 partition, then

Resize/Move

GParted Edit View Device Partition

° Q@ B B

21

fdev/sdaz
29.14 GiB

Partition Name File System
B unallocated

[ ] fat1s

unallocated

30.00 MIB
256.00 MiB
29.14 GiB

opi_boot

opi_root

/dev/jsda - GParted

Help

Size
30.00 MIB
256,00 MiB

Mount Paint Label

opi_boot

devisdal £\ bootfs

unallocated M unallocated

% © New

® Delete

2| resizemove

0 operations pending

& Copy

| Paste

¥ Format to
Cpen Encryption
Mount on
MName Partition
Manage Flags
Check
Label File System
New UUID

s Information

1238.47 GIBw

-— bls_boot
15.46 GiB

13.6% GiB

right-click, and then select

st} Jdev/sda (238.47 GiBw»

Used Unused Flags

— bls_boot

13.69 GiB 15.46 GiB

g) Then drag the capacity to the maximum at the position shown in the figure

below

size:

14015 MiB

New size (MiB): 29842 -
Free space following (MiB): | 214070 -
align to: k MiB

W cancel

Maximum size: 243912 MiB

ace preceding (MiB):

| Resize/Move

h) Then click Resize/Move
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Maximum size: 243912 MiB

Minimum size: 14015 MiB

Free space preceding (MIB): E +
Mew size (MiB): 243912 -
Free space following (MiB): 0 +
Align to: MiB -
i) Then click the green
] /dev/sda - GParted 4 = O X
GParted Edit View Device Partition Help
e ® = ) Jdev/sda (238.47 GiBw
W
"
: jdavisdaz
o 238.20 GiB
e
Partition Name | File Sy Mount Point Label Size Used Unused Flags
unallocated | unallocated 30.00 MiB
idevisdal A bootfs fatie opi_boot  256.00 MiB - --- bls_boot
jdev/sda2 . axtd |/ opi_root 238.20 GiB 13.69 GiB 224.51 GiB

j)  Then click Apply

fdevisdaz
238.20 GiB

(A,

Apply operations to device
unallocated —
Mevisdel A boot Are you sure you want to apply the
d pending operations? )
Jaevisda2 224,51 GiB
Editing partitions has the potential to cause LOSS of DATA.
You are advised to backup your data before proceeding.

-- bls_boot

o

W Cancel = Apply

| Grow jdev/sda2 from 29.14 GiB to 238.20 GiB

k) Then click Close
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jdevisdaz
238.20Gi8

=l Applying pending operations

ur Depending on the number and type of operations this might take a long time.
Completed Operations:

b Details

Save Details X Close

m. At this point, you can use the sudo poweroff command to shut down. Then
please pull out the TF card, and then short press the power button to turn on, and
then the linux system in SPIFlash+STAT SSD will be started.

10) Step 9) is to clone the system in the TF card to the SSD. We can also directly burn
the linux image file to the SSD. Here are the steps:

a. Upload the linux image file to the linux system of the development board

b. Then use balenaEtcher to burn
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balenaktcher

&) balenaEtcher

Orangepi5...0.110.img A\ Fanxiang ...opi_root)

c. After using this method to burn the image, there is no need to manually
expand the capacity, and it will automatically expand the capacity at the
first startup.

d. After successfully burning the linux image of the development board to the
SATA SSD, it cannot be used directly at this time. Because the default setting of
the linux image is to only recognize NVMe SSDs, but not SATA SSDs, the
following settings need to be done:

a) First mount the boot partition of the SATA SSD to the /mnt directory of the

TF card Linux system

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

b) Then open the SATA SSD configuration in the orangepiEnv.txt file in the
boot partition of the SATA SSD (note that it is not /boot/orangepiEnv.txt in
the TF card)

orangepi@orangepi:~/Desktop$ sudo vim /mnt/orangepiEnv.txt

overlays=ssd-sata
¢) Then unmount the boot partition of the SATA SSD

orangepi@orangepi:~/Desktop$ sudo umount /mnt/

e. At this point, you can use the sudo poweroff command to shut down. Then

please pull out the TF card, and then short press the power button to turn on, and
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then the linux system in SPIFlash+STAT SSD will be started.

2.7. How to write Linux image to SPIFlash+USB storage devices

Note that the Linux image mentioned here specifically refers to the image of Linux

distributions such as Debian or Ubuntu downloaded from the Orange Pi data download

page.

1) First, you need to prepare a USB storage device, such as a U Disk

2) Then please refer to the instructions in the two sections of the method of burning the
Linux image to the TF card based on the Windows PC and the method of burning
the Linux image to the TF card based on the Ubuntu PC to burn the Linux image to
the USB storage device. There is no difference between burning the Linux image to the
USB storage device and burning the Linux image to the TF card (when the TF card is
inserted into the card reader, the card reader at this time is actually equivalent to a U
disk)

3) Then insert the USB storage device with the programmed Linux system into the
USB3.0 interface of the development board, Note, please do not insert the USB
storagedevice with the programmed system into other USB interfaces of the
development board. Only the USB3.0 interface shown supports booting the Linux

system.

4) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming
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5) Burning the u-boot image to SPIFlash needs to be completed with the help of a TF
card, so first you need to burn the linux image to the TF card, and then use the TF card to
start the development board to enter the linux system. For the method of burning the
Linux image to the TF card, please refer to the instructions in the two sections of the
method of burning the Linux image to the TF card based on the Windows PC and
the method of burning the Linux image to the TF card based on the Ubuntu PC

6) After using the TF card to start the Linux system, you can burn the u-boot image into
the SPI Flash

a. Run nand-sata-install first, ordinary users remember to add sudo permission

orangepi@orangepi:~$ sudo nand-sata-install
b. Then select 7 Install/Update ther bootloader on SPI Flash

Choose an option:

Current root: UUID=8adee745-66b0-402f-866f-08a2ccO3ca8b

<Cancel>

c. Then select <Yes>
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eMMC and USB Orange Pi installer v1.0.0

m m MM mmMmMM MM M mmmmMm MM M mmm
# # # e # # #" b # #'m # m"

t#E# # #  Hmmmm" # #m # # # #m # # mm
#HE A" At 'm# ## # # ### #
#  # # # "# ## mm#Fmm # #H "mmm"

H* H

This script will update the bootloader on SPI Flash
/dev/mtdblock®. Continue?
It will take up to a few minutes.

d. Then please wait patiently for the burning to complete. After the burning is

completed, the display will be as follows (a Done will be displayed in the lower

left corner):

eMMC and USB Orange Pi installer v1.0.0

m m MM MMMMM MM W mMmmMM Mmoo M mmm
# # #  ## # “H#o#'m # O # #'m # m"

o#"# # # # #mmmm" # #m # # # #m # # mm
## ##" HmmE # "m# # # # # #H## #
# # # # # “o#  #HF mmgmmo # O ## “mmm"

This script will update the bootloader on SPI Flash
/dev/mtdblock0. Continue?
It will take up to a few minutes.

EE

orangepi@orangepi5:~$ i

There is no nand-sata-install script in OPi OS Arch system, please use the
following command to image u-boot to SPI Flash:

[orangepi@orangepi ~|$ sudo dd if=/boot/rkspi_loader.img of=/dev/mtdblock0

If you need to start the OpenWRT image, you need to download the latest

version of u-boot image from the official website, and then burn it into SPI Flash.

The download steps are as follows:

a. First enter the data download page of the development board, then select the
official tool on the data download page, and then enter the folder below
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B Android and Linux image writing tool-RKDevTool and driver

B wiringDP-Python scurce code compression package

B Linux image writing tool-Win32Diskimager

b. Then choose to enter the following directory

B MiniLoader

RKDevTool_Release v2.96.zip XM

4

DriverAssitant_v5.12.zip &%

¢. Then download rkspi_loader.img
sata_loader
poie_loader

rkspi_loader_sata.imag

rkspi_loaderimg

d. Then upload rkspi_loader.img to the Ubuntu or Debian or OPi OS Arch system
of the development board. For the upload method, please refer to the instructions in
the method of uploading files to the Linux system of the development board.

Finally, execute the following command to burn the u-boot image into SPI Flash
(note that this command is executed in Ubuntu, Debian, or OPi OS Arch):

orangepi@orangepi:~$ sudo dd if=rkspi_loader.img of=/dev/mtdblock0
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7) At this point, you can use the poweroff command to shut down. Then please pull out
the TF card, and then short press the power button to turn on, and then the linux system in
the SPIFlash+USB storage device will be started

8) After starting the system in the USB storage device, use the df -h command to see the
actual capacity of the USB storage device

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on
udev 3.8G 80K 3.8G 1% /dev
tmpfs 76OM 588K 769M 1% /run
/dev/sda2 15G 1.6G 13G 11%/

tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 50M 40K 50M 1% /run/lock
/dev/zram?2 317G 60K 3.5G 1% /tmp
/dev/sdal 256M 111M 146M 44% /boot
/dev/zram1 194M 9.0M 17IM 5% /var/log
tmpfs 769M 0 769M 0% /run/user/1000

2.8. Method of burning OpenWRT image into SPI FLASH

The method introduced in this section is to burn the entire OpenWRT image
into SPI Flash. No SSD or USB disk is required. In other words, u—boot, kernel
and rootfs are all stored in SPI Flash.

Since the SPI Flash on the development board is only 16MB, this system cannot
install much software and can only implement some basic functions at present.

2.8. 1. How to burn using RKDevTool
1) The location of SPI Flash on the development board is as shown in the picture below.

No other settings are required before starting burning.
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2) Then you need to prepare a good quality Type-C interface data cable

& y

3) Then download the Rockchip micro-driver DriverAssitant v5.12.zip and
MiniLoader and the burning tool RKDevTool Release v2.96.zip from the Orange Pi
data download page. Please ensure that the version of the downloaded RKDevTool tool is
v2.96

a. On the Orange Pi data download page, first select the official tool, and then

enter the folder below

B Android and Linux image writing tool-RKDevTool and driver

E wiringOP -Python source code compression package
B Linuximage writing tool-Win32Diskimager

b. Then download all the files below
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B MiniLoader

RKDevTool_Release v2.96.zip XM

DriverAssitant_v5.12.zip &%

Note that the "MiniLoader—things needed to burn Linux images” folder will
be referred to as the MiniLoader folder below.

4) Then download the OpenWRT image that can be booted from SPIFlash from the
Orange Pi download page. Due to the capacity of SPIFlash, the image is less than 16MB.
a. After opening the download link, you can see the following three types of

OpenWRT images. Please select the image in the SPIFlash startup image
folder.

BB sDcCard Image

B3 sPIFlash-NVME SSD Image

B3 SPIFlash-SATA S5D Image

b. Then you can see a "Partition Image" folder and a separate OpenWRT image
file. The difference between them is:

a) The three files u-boot, dtb, and firmware (including kernel and rootfs) files
contained in the "Partition Image" folder, together form an OpenWRT
image.

b) The image file shown in the figure below is a complete image file generated
by packaging u-boot, dtb, and firmware in the "Partition Image" folder

S EFEE-EFHOpenWRTHIMtd L BTt ERHE

openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-sysupgrade.bin

c. Here we need to select the packaged complete image
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FTERE-EHOpenWRTHImtd T EEEHERE

openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-sysupgrade.bin

5) Then use decompression software to decompress DriverAssitant_v5.12.zip, then find
the DriverInstall.exe executable file in the decompressed folder and open it.

s

=W M B e Fh
ADBDriver 2022/12/1 15:07 iEE=
bin 2022/12/1 15:07 =
Driver 2022121 15:07 IiEE=
_ config 14/6/3 15:3 EEEE 1KB
£ | fi 2014/6 8 & K
riverlnsta 2728 14:11 WA=ER 497 Kl
&, Driverinstall 2022/2/28 14:11 MR 491 KB
|=| Readme 2018/1/31 17:44 A 1KB
i_] revison 2022/2/28 14:14 AT 1KBE

6) Open DriverlInstall.exe and install the Rockchip microdriver as follows:
a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS |
L

b. After waiting for a period of time, a window will pop up prompting "Driver
installation successful", then click the "OK" button.
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Driverlnstall b4
IEzh ENst
AR
HEE

7) Then unzip RKDevTool Release v2.96.zip. This software does not need to be
installed. Just find RKDevTool in the unzipped folder and open it.

=2 ) L =i el

bin 2022/12/1 15:07 i

Language 2022/12/1 15:07 =
| ] config.cfg 202243723 911 CFG 32 7 KB
1] config 2021/11/30 11:04 EEgE 2 KB
| 1 revision 2022/5/27 9:09 3 KB
/3 RKDevTool 2022/5/27 9:06 1,212 KB
5] Fra T EeREHE v1.0 2021/8/27 10:28 Foxit PDF Reade.. 450 KB

8) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, "No device
found" will be prompted in the lower left corner.
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| EEEFFAETE w96 = %
THER HAEENH S8
[ |
o+ | O [t &= ImE  [.|
T monn [ Leadee
E | | 000000000 | Paremeter | [
3 || | 0=00000000 | Wboot
14 |T] | 0x00000000 | trust
[ [ | | 0x00000000 | Mizc |
s || |0x00000000, | ReEshies
7 | | 0xO0000000 | Kernel
s || | 000000000 |  Boot |
2 [[7] |:0x00000000° | sRecovery |
(10 [T | | 000000000 |  System
u | | 0=00000000 | Backup
Todet [wr [ e | [ wesee || &= |
szt S
| BT R i’i%l il

9) Then start burning the OpenWRT image into SPI FLASH
a. First, connect the development board and Windows computer through the

Type-C data cable. The location of the Type-C interface of the development

board is as shown in the figure below.

e s
sn s SR a1y

b. Make sure the development board is not connected to the power supply and the

i
£

%

TF card is not inserted.
c. Also make sure that no USB device is plugged into the white USB2.0 interface

in the picture below

Sl oo

d. Then press and hold the MaskROM bu.ttoh of the development board. The

position of the MaskROM button on the development board is as shown in the
figure below:
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This interface has no power supply function

e. Then connect the power supply of the Type-C interface to the development board,
power it on, and then release the MaskROM button.

Type-C Power port

f. If the previous steps go well, the development board will enter MASKROM

mode at this time, and the interface of the burning tool will prompt "A

MASKROM device was found"

[\ BUHFTETE v2.96 - b3
THER HEEE SETE
[ |
H_‘Mﬁﬁ—\iﬁuﬁ_%_lﬁ_ﬁé_
L mEmmon o Leade
= T [0%00000000 | Peramefer | |
2 | [000000000 | Ifbook
[ T | 0x00000000 | trust
|5 [ | 0x00000000 | Mise |
s | T | 0x00000000 | Resouree |
El | Gi0D00000 | Fernel |
s | 000 [ _Dont
EE it Recovery
[0 [T | Gs00000000_| Systen |
EC | 0x00000000 | Backup
i | i || oma || essmx || =2
Clgmits
| I ﬁﬂ_"i‘uﬁsmﬂnﬁ%l 1111 MASEROM |
g. Then place the mouse cursor in the area below
www.xunlong.tv
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 BTHETETR v2.96 _ ¥
TS AEEE SE
l |
# | O | 17tk it EE FaiE =)
2 || | 0x00000000 | Parsmeter |
2] O 000000000 Ubsot
4 || 000000000 .|  trust
s || {0<00000000 | Mise
s |IT 0x00000000 | Resource
¢ || 10200000000 ] iEemnel
e || 0000000 1 Bewts ]
ES| | 0=00000000 | Recovery |
j10 [T | | 0%00000000 | System
e |{ge00000000 | ‘Backsp \
- — _ — Place the mouse cursor in this area
i CowE | mm || #BEsEs | #E
Clagslisionts
| &ﬂ‘]‘__4\MASKROM&L_§ ;_1—1—1—1 :MASERIM v

h. Then click the right button of the mouse and the selection interface shown below

will pop up.

., ETHFTETE 2.9 = x
THER FREE SHE
[ |
# | O 75 | dtht | £% HfE [y
2 [T ] [{0=00000000 | Farsmeter |
3 || [(0=00000000 | ifbest! | ez
a || | 0x00000000 | trust |
5 || | 0x00000000 | Mise | =n
s || | 000000000 | Kesource | e
i el =
S5 P : R??Et I T
sl | Beosvery |
(10 || [Ox00000000 | Systen | SAEE
u |7 | 0x00000000 | Backwp | SrEE
Todet B R =
Clagmizits
| KBl 4~MASKROML % S 5

i.  Then select the Import Configuration option
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.\ BUEFTETE w29

THER HEEE SETE

2 [T | 0x00000000 | Farameter

Enim | 0xD00D0000 | Uboot

[+ T | ox00000000 | trust

[s |1 | Dx00000000 | Mise

e [T | 0x00000000 | Resource |

[ T | 0x00000000 | Kernel |

T - —

s [T | 000000000 | Recevery | B

10 | [T | 0x00000000 | System

B | 0x00000000 | Backup HEE
1%
T

i Lo | B BES Soms

Cigsints

1111 MASEROM

| A Bl A MASKROMBE %

|

j. Then select the rk3588 linux_spiflash.cfg configuration file in the MiniL.oader

folder downloaded earlier, and then click to open

|_, B v2.96 - %
A T x
& ©o s W SE > orangepi » | Miniloader-ER inuxE @ BEMAEAET vl O IE MiniLoader-$ERlinux..
mm e ERE BE~ M @
o e il peie loader
7-‘-. — sata_loader
g s [} MiniLc.a.liemH.bin
1 1k3588 linux_emme.cfg
o
] TRI588 o tieard ol
+ = 2] rhspi Joader
b B |41 rkespi_loader_sata
W =E v
Kﬁ:g(ﬂ]:|DrangepiS_l‘1‘0_uhunluJammy_servar_\inux5.10.110 v‘ |l Fle(r) “|
o ||| mw
‘ [ &ﬂ—'rHASKRUHﬁﬁ 1111 :MASKROM <] ‘ [
k. Then click OK
K BSEITR TR v2.96 — X
THESR AHBEH SHHE
[ [
4 | O 17k | et | &F | & =l
v
2 ||V | SPINOR 0x00000000 uboot C:\Users\Administrator\Desktop\... |
RKDevTool
o E)NEET.
|
|
Loader: AT ik BESEE FE
Clgsiztants
RO -AUSCH A s g
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l.  Then click the location shown in the picture below

y BEURTRTE v296 = *
THEE HEEN SRR
| |
¢ O | f7fK  dhbt (& | B e
Z_F/- SPFINOE | DDDUUU | ubot c \Usesn\dminsrator]]eskto\. . |
Lader veerrob | Bt | [ | [ BEsEz | [ &=
Cigsints
| ﬁﬁd‘ "FMSKROM&‘&' 2-7 MASKROM w

m. Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click to open

{ mERITRLS . < ]
B -
<« “ 4 [ > il > S > orangepi > [MiniLoader-SERLinuRE T SEMBNEE| v o ° I MiniLoader-E2RLinux...
mev RS B~ o @
i it peie loader
Pous sata loader

B [ MiniLoaderAllbin

7 rk3588 linux_emmc.cfg

? il [} rk3588 _linux_spiflash.cfg
B o [7] rk3568 linux thcard.cfg
¥ = [@ rkspi_loader
b B ] rkspi_loader_sata
W =E &
STHEEN): [MiniLoaderAllbin <] Al ey -]
F0) b
T A Bl MASKROMBZ %5 s =] i

n. Then click on the location shown in the picture below
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.\ BUEFTETE w29
TH#EE HEEN S8

| &% | Bz

|
H O | ik T

[  SPIHOR | 0x00000000 | uboot

&

|c \Users\n\dminisrator\Desktop\. s

Loder veert 0w | T | [ @ | [ BEAEE =
Clsgmisents
| ﬁﬁd‘ _"i\MASKROM&% .2*? - MASEROM
0. Then select the path of the OpenWRT image you want to burn, and then click
Open
(i X
« o > BFEME > Windows (C) » B > Administrator > Desktop v O O Desktop REE
80 - FrEis - @M @
& - =m iy
A HESE
MiniLoader BRLinudE S z =
@ OneDrive | openwrt-rockchip gepi-5-spi-squashfs-sysupgrade bin BIN 4 15,617 KB
[ e
o s
SN | ~| | Fier v
o | | mE
i !
2= :MASKRCM

KBl MASKROM ¥ 1

p. Then please make sure that the Force writing by address option is checked.
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.\ BUEFTETE w29 = x

THER HEEE SETE

[
Hﬂlﬁﬁé‘ i | &% | Bz Bl

z |7 SPINOR | 0200000000 | wbeet | C:\Vsers‘AdninistratoriDesktoph...

Loader Ver:1.0b

| % B~ A MASKROM Bt % v

g. Click the Execute button again to start burning the OpenWRT image into
SPIFlash.

.\ BUEFTETE w29 = x

THER ASEN BEE

|
E_\ﬁﬁ_\iﬁuﬁﬁ_lﬂiﬁ__

z |7 SPINOR | 0200000000 | wbeet | C:\Vsers‘AdministratoriDesktoph... |

Loader Ver:1.0b | e | empEe || A= |

[ s@HHE S

AT R A ' il

r. The display log after the r.OpenWRT image is burned is as shown below
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, ESEFTETE v2.06 - X
TahER 4 = e, T#BootF i
R SR ]
e idMazkronFFR
+ O] 7 i &F | EE || Sl
o GuO0000000 | Loadsr | O \WssrsVAdninistrator\lesktopl... Witz &
2 | ¥ SPINOR 0x00000000 uboot C:\Users\Adninistrator\Desktoph... | | Mtz &R
B R ecabedekinsy
Helg A ARTh
FEEFL ashTnfaFFA4
FHIFlashInfaftiTh
EFIDBH IR
S IDERET
T#IDBH iR
T #IDERETh
HE Mk omFIG
HridMazkronffiTh
% & T
Wi &R
FETHRTFI4EISETHOR
Loner Ve 1.0 m | | wwpEs | [ m= e e
Migsitans T
el R BV bt

s. OpenWRT image will start automatically after burning. If it does not start

normally, please power on again and try again.

2. 8. 2. How to use the mtd tool of the OpenWRT system for burning

1) Burning the OpenWRT image that supports spi boot into SPIFlash requires the use of
a TF card, so you first need to burn the OpenWRT image that supports TF card boot to
the TF card, and then use the TF card to boot the development board to enter the
OpenWRT system. For the method of burning the OpenWRT image to the TF card, please
refer to the instructions in the two sections: How to burn the Linux image to the TF
card based on Windows PC and the method of burning the Linux image to the TF
card based on the Ubuntu PC.

2) After the TF card starts the OpenWRT system, execute the following command to see
that SPIFlash contains 3 partitions, namely uboot, dtb and firmware partitions, of which
firmware contains the kernel and rootfs

root@OpenWrt:~# cat /proc/mtd

dev: size  erasesizeé name

mtd0: 00200000 00001000 "uboot"

mtd1: 00040000 00001000 "dtb"

mtd2: 00dc0000 00001000 "firmware"

3) Then download the OpenWRT image that can be booted from SPIFlash from the
Orange Pi download page
a. After opening the download link, you can see the following three types of
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OpenWRT images. Please select the image in the SPIFlash startup image

folder to download.

BB 5D Card Image

B3 SPIFlash-NVME SSD Image

B3 SPIFlash-SATA 55D Image

b. Then you can see a “Partition Image” folder and a separate OpenWRT image
file. The difference between them is:

a) The three files u-boot, dtb, and firmware (including kernel and rootfs) files
contained in the “Partition Image” folder, together form an OpenWRT
image.

b) The image file shown in the figure below is a complete image file generated

by packaging u-boot, dtb, and firmware in the “Partition Image” folder

ST ERE-FERAOpenWRTHImtd T BEERTTERE|

openwrt-rockchip-armv8-xunlong_orangepi-3-spi-squashfs-sysupgrade.bin

c. Because only partitions can be burned in the OpenWRT system, here we need to

select the partition image folder

S ERE-FEROpenWRTHIMtd T BELETIERE

openwrt-rockchip-armv8-xunlong_orangepi-3-spi-squashis-sysupgrade.bin

d. After entering the partition image folder, you can see the following three

image files, and then we need to download these three partition image files.

openwrt-rockchip-armv8-xunlong_orangepi-3-spi-squashis-uboot.bin
openwrt-rockchip-armv8-sunlong_orangepi-3-spi-squashis-firmware.bin
openwrt-rockchip-armv8-xunlong_orangepi-3-spi-squashfs-dib.bin

4) Then upload the 3 partition images downloaded from the official website to the TF

card.
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5) Then execute the following three commands to burn uboot, dtb and firmware partition

images into the corresponding partitions of SPIFlash respectively.

root@OpenWrt:~# mtd -e uboot write openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-uboot.bin uboot
[Unlocking uboot ...

[Erasing uboot ...

(Writing from openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-uboot.bin to uboot ...

root@OpenWrt:~# mtd -e dtb write openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-dtb.bin dtb
|Unlocking dtb ...

[Erasing dtb ...

\Writing from openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-dtb.bin to dtb ...

root@OpenWrt:~# mtd -e firmware write openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-firmware.bin firmware
[Unlocking firmware ...

[Erasing firmware ...

(Writing from openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-firmware.bin to firmware ...

6) At this point, you can use the poweroff command to shut down the computer. Then
please pull out the TF card and short press the power button to turn on the computer. At
this time, the OpenWRT system in SPIFlash will be started.

2.9. How to burn Android image to TF Card

2) First prepare a TF card with 8GB or larger capacity. The transmission speed of the TF
card must be class10 or above. It is recommended to use a TF card of SanDisk and other

brands

3) Then use the card reader to insert the TF card into the card

4) Then download the SDDiskTool programming tool from the Orange Pi data
download page, please ensure that the version of the SDDiskTool tool is the latest
v1.72
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5) Then download the Android12 image from the Orange Pi download page
a. After opening the download link of the Android image, you can see the
following three types of Android images, please select the image in SD card

image folder to download

B 5D Card Image

B3 SPIFlash-SATASSD Image

B SPIFlash-NVME 55D Image

b. After entering the TF card image folder, you can see the following two images,
the difference between them is:

a) The image without lcd is specially used for HDMI display and supports 8K
display. If you do not use the LCD screen, please download the image
without led

b) If you want to use LCD screen, please choose image with led

OrangePi5_RK35885_Android12 v1.0.0tar.gz

OrangePi5_RK35885 Android12)lcd jv1.0.0.tar.gz

6) Then use the decompression software to decompress the compressed package of the

downloaded Android image. Among the decompressed files, the file ending with ".img

is the Android image file, and the size is more than 1GB

7) Then use decompression software to decompress SDDiskTool v1.72.zip, this
software does not need to be installed, just find SD_Firmware Tool.exe in the

decompressed folder and open it
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H

| Language 20227975 15:04

| config 2020/3/18 17:27 EEES 2 KB
|| revision 202174721 18:01 AT 1 KB
| | sd_boot_config.config 2014/9/3 9:52 CONFIG 3% 1 KB
IT%L, 5D _Firmware_Tool 202174721 17:57 RIFRER 698 KB
| | SDBoot.bin 2015/9/29 17:13 BIN 3% 149 KB

8) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in the "Select Removable Disk Device" column. Please make
sure that the displayed disk device is consistent with the drive letter of the TF card

you want to burn, if there is no display, you can try to unplug the TF card .

fh BEEREEREETE V172 P
o iz SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
Bl FCEATIF SDEEh
Fo i HEHEEN OfzE
| | [ e

BB AR en B4R (B34
| | [EE

HOOPPEMMEOOOEEOO0E | e

EEE

9) After confirming the drive letter, you can format the TF card first, click the restore
disk button in SDDiskTool, or use the SD Card Formatter mentioned above to format
the TF card

B R E SDBooL:2.12
Generic MassStorageClass USE Device  29.7G v

S A
R PCEATIE, Msngzh
S AEREEN SD Firmware Tool X | Ops
| [ mE
o PRERERIT.

BB &R enodTiR (5

[ | | ] [ 58
WE
IR s N
TRt e

10) Then start writing the Android image to the TF card
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a. First check "SD Boot" in "Select Function Mode"
b. Then select the path of the Android image in the "Select to upgrade firmware"

column

c. Finally, click the "Start Create" button to start burning the Android image to the

TF card
& B EAEARRETE v1.72 X
Bt EEREINEEIR T SDBoot:2.12
Generic MassStorageClass USE Device  29.7G “~
B REThEAER,
Bl FCEATIA,
B nEREE L&
| (=]
IS D em o (R]3E)
| | TEFED ema
DEEOEOEEEOEM O EOEEEO § | eeee ||

11) After burning, you can exit the SDDiskTool software, and then you can pull out the

TF card from the computer and insert it into the development board to start

ﬁé} e e
F—& AER R SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
B EEThREA
SD_Firmware_Tool *
[ElfHHE [1snBEh
B REREE] o —_— =]
[isrator Desk  pe] [ mmER
BEIULE AR D en o
EOEEOEEEEEEEDEREE | moeese
H¥E AGPT... [ini=T5
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2.10. How to burn Android image to SPIFlash+NVMe SSD

Note that all the following operations are performed on a Windows computer

1) First, you need to prepare an NVMe SSD solid state drive
a. The M.2 2230 SSD is as follow

£ SKhynix SSOX EIMEEAE )
i CAN ICES-3(B)NMB-3(B)
‘ BC501 NVMe SK hynix 128GB
& SN SAK6430T11502080DN39
- DPND759G2 W 2031
MNCRIR)  HFM128GDGTNG-83A0A BA
RATED (M) :DC +33V2A
KR-0759G2-SK500-981-07NK-A01
B R-REM-HNX-BC501M230S
1 K FW 80002000
PSID: 2ADCBIOS CHJ01687
21981002 6CO16721 ¢

PM991s NVMe REVO PYRITE
PN MZALQS12HBLU-00BL2
SH BISDNMT“IIM
EUIN ”ﬂllbll‘ll“ﬂ"

F' l!.w
1“0@!0!1

R R- SEC-IZ M.ﬂlTIl
LEN PN l‘lllllll!
PRODUCT OF CH

CANKCES llﬂl-)ﬁlt
Sl COMUSMICONUCION s»ﬂmnmm' 00, LML

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
fix it

3) The position of the SPI Flash on the development board is shown in the figure below,
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no other settings are required before starting the programming

4) Prepare a data cable with a good quality Type-C interface

5) Then download the Rockchip driver DriverAssitant v5.12.zip and the burning tool
RKDevTool Release v2.96.zip from the Orange Pi data download page, please make
sure that the version of the downloaded RKDevTool tool is v2.96

6) Then download the image of Android 12
a. After opening the download link of the Android image, you can see the
following three types of Android images, please select the image in the
SPIFlash-NVME SSD folder to download

BB sDcCardimage

I8 SPIFlash-SATASSD Image

B SPIFlash-NVME 55D Image
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b. After entering the SPIFlash-NVME SSD folder, you can see the following two
images. Their differences are:
a) The image without lcd is specially used for HDMI display and supports 8K
display. If you do not use the LCD screen, please download the image
without led

b) Ifyou want to use LCD screen, please choose image with LCD
OrangePi5 RK35885 Android12 spi-nvme v1.0.0.tar.gz

OrangePi5 RK35885 Android12 spi-nvme jlcdjvl.0.0tar.gz

7) Then use the decompression software to decompress DriverAssitant v5.12.zip, and

then find the DriverInstall.exe executable file in the decompressed folder and open it

s

Ef EM R =0 Fuh
ADBDriver 2022/12/1 15:07
bin 2022/12/1 15:07
Driver 2022121 15:07
iz | config 2014/6/3 15:38 1KB
& Driverlnstall 202272728 14:11 491 KB
|=| Readme 2018/1/31 17:44 1KB
_|' revison 20222728 14:14 1KB

8) After openingDriverInstall.exe, the steps to install the Rockchip driver are as follows
a. Click the "Driver Install"

O ESHRENE v5.12 X

Wi | IS ‘
L

b. After waiting for a period of time, a pop-up window will prompt "The driver is
installed successfully", and then click the "OK" button
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9) Then decompress RKDevTool Release v2.96.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

s

EZ8 B i) 7

bin 2022/12/1 15:07 g

Language 2022/12/1 15:07 =
| ] config.cfg 202243723 911 CFG 32 7 KB
2] config 2021711730 11:04 EEeE 2 KB
| 1 revision 2022/5/27 9:09 3 KB
.+ RKDevTool 2022/5/27 9:06 1,212 KB
| FFETE&ERAE v1.0 2021/8/27 10:28 Foxit PDF Reade.., 450 KB

10) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left

corner will prompt "No device found"
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oy BUHEITATE v2.96 — X
THESR FEEN SHEth
[ I
ERNNRE;: DT T Y
C0monmnon | Leadee
2 |7 |:0=00000000. | Faremeter | |
3 || | 0x00000000 | Ubeot
4 |0 | 0x00000000 | trust
G| [ | | 000000000 | Mise |
e |I”| [-0E00000000 | cResimed |
7 |7 | 0x00000000 | Kernel
8 || |-0200000000 |  Beot |
o || LO=0N0ROO0N | jRecovers |
(10 || [:0=00000000 | Systen
1 || | 0=00000000 | Backup
Loader: | #w | e | gEdR: || #@E |
[laghiEits
TN 3 T v'
| BT KBV | d

11) Then start burning the Android image to SPIFlash+NVMe SSD
a. First, connect the development board to the Windows computer through the

Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below

b. Make sure that the development board is not inserted into the TF card and not
connected to the power supply
c. Alsoneed to ensure that the white USB2.0 interface in the position shown below

is not plugged into a USB device

d. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is shown in the
figure below:
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MaskROM button

e. Then connect the power supply of the Type-C interface to the development board

and power on

This interface has no power supply function _
Type-C Power port

f.  If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"

L ESETTETE v2.9 = X
THER AEEE SRR
| [
¢ O 754 T | &% | Bz [
COmanoonn | feade
ENii | 0x00000000 | Parameter | |
Eini | 000000000 | Voot
EEn il | Dx00000000 | trnst
[E0| [ ] | 0x00000000 | Mise |
e | | Dx00000000 | Resewres |
[+ [T | | Fernel |
8 | | Beot
il | Recovery |
110 [T Systen
ju |7 Backup
i | i || oma || essmx || =2
[ligsEtits
| I ﬁﬂ_-/i\msmon-‘ﬁ%l |1*1*1*1 MASEROM v|

g. Then click the "Upgrade Firmware" column of the burn
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| BSEFFATE v296 = x

Eilt R TR

T

B [ | LesdeiE: [ | mAEER [

s | |

h. Then click the "Firmware" button to select the Android image to be burn

\ BSUFFETA 2.9 = x
TR FRER mpo

B || Ae | v

s [ ] beeems [ ] maRR [

B | |

i.  Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. You can see that the firmware will be burned into
SPIFlash first, and then burned into PCIE. After burning is completed, the

Android system will start automatically

| BSaFFETE v2.96 = x

THER FEEN Smmi TEizoocitlh 2
i TEiBootfiT]
S Maskr om A

FTE LB LAEF, 77 ASPIHOR |
B Loaledfis iR Biie R
il A
Hlath R
FEEIFLashInfolFif
FRENFL ashInfofT
EFIIEHG
AEEIDBRETH
THIIEH G
TEIIERRTD
THE
EFET-HE % (100%)
THET
SR oader G

A i
EAET-EE2(HE 77k HrcIE I
Il

T2 R
— e
BedT RBLB % - e 2

Bt | 5 | 4

—

rrator'lesktoptrangeFiG REI5865_AndroidlZ_spi—mwme +1.0.0.img

[

e |

2.11. How to burn Android image to SPI Flash+SATA SSD

Note that all the following operations are performed on a Windows computer

1) First, you need to prepare a SATA SSD solid state drive
a. The M.2 2242 SSD is as follow
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b. The 2280 specification SSD is as follows (the 2280 specification SATA SSD can
also be used, but the SSD will exceed the development board after being inserted

into the development board)

i

218 5201 @AW SATA M.2 25668

on NI [IWRINI

- 97145
C€ Fc Made in China

HERRRVRRTERR e

(S R e=)==] (sa)sa)ss] (sa)an) [==)==]

3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) Prepare a data cable with a good quality Type-C
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5) Then download the Rockchip driver DriverAssitant_vS5.12.zip and the burning tool
RKDevTool Release v2.96.zip.zip from the Orange Pi data download page, please
make sure that the version of the downloaded RKDevTool tool is v2.96

6) Then download the image of Android 12
a. After opening the download link of the Android image, you can see the
following three types of Android images, please select the image in the
SPIFlash-SATA SSD folder to download

5D Card Image

B SPIFlash-SATASSD Image

B sPiFlash-NVMESSD Image

b. i N After entering the SPIFlash-SATA SSD folder, you can see the following
two images, the difference between them is:

a) The image without lcd is specially used for HDMI display and supports 8K
display. If you do not use the LCD screen, please download the image
without led

b) If you want to use LCD screen, please choose image with lcd

OrangePi5_RK35885_ Android12_spi-sata v1.0.1.tar.gz

OrangePi5_RK35885_Android12_spi-satd lcd ¥1.0.1.tar.g=

7) Then use the decompression software to decompress DriverAssitant v5.12.zip, and
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then find the DriverInstall.exe executable file in the decompressed folder and open it.

-~
=R
ADBDriver
bin
Driver
-f.-'-.:| config
& Driverlnstall

|=| Readme

|2 revison

8) After opening DriverInstall.exe, the steps to

follows

sl ==
2022/12/1 15:07 it
2022/12/1 15:07 pra ===
2022/12/1 15:07 pry =3
2014/6/3 15:38 ]
2022/2/28 14:11 fzzr ==
2018/1/31 17:44 B 3oL =
2022/2/28 14:14 A

a. Click the "Driver Installation" button

install the Rockchip

O ESHRENE v5.12

IEENERAE |

YIS |

Fo

T D

8 ]

1KB

1KB

driver are as

b. After waiting for a period of time, a pop-up window will prompt "The driver is
installed successfully", and then click the "OK" button

IEENT

Driverlnstall

T,

et

|

HEE

9) Then decompress RKDevTool Release v2.96.zip, this software does not need to be

installed, just find RKDevTool in the decompressed folder and open it
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bin 2022/12/1 15:07 g =
Language 2022/12/1 15:07 =
| ] config.cfg 2022/3/23 311 CFG 314 7 KB
1] config 2021/11/30 11:04 EEigE 2 KB
T‘I revision 2022/5/27 9:09 WA 3 KB
3 RKDevTool 2022/5/27 9:06 MEERF 1,212 KB
& TP TE&RE v1.0 2021/8/27 10:28 Foxit PDF Reade... 450 KB

10) After opening the RKDevTool burning tool, because the computer has not been
connected to the development board through the Type-C cable at this time, the lower left

corner will prompt "No device found"

oy BUHEITATE v2.96 — X
THESR FEEN SHEth
[ I
ERNNRE;: DT T Y
T eoonmng | Leader
2 |7 |:0=00000000. | Faremeter | [
3 || | 0x00000000 | Ubeot
14 |T] | 0x00000000 | trust
[ [ | | 000000000 | Mise |
s || [-0E00000000 | cResimed |
7 |7 Kernel
s || | 0200000000 | Beot
o || LO=0N0ROO0N | jRecovers |
(10 || [:0=00000000 | Systen
1 || | 0=00000000 | Backup
Loader: | #w | e | gEdR: || #@E |
[laghiEits
TN 3 T v'
|&7ﬁ &ﬂﬁ%l d

11) Then start burning the Android image to SPIFlash+SATA SSD
a. First, connect the development board to the Windows computer through the

Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below

b. Make sure that the development board is not inserted into the TF card and not
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connected to the power supply
c. Also need to ensure that the white USB2.0 interface in the position shown below

is not plugged into a USB device

d. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is shown in the
figure below:

MaskROM button

e. Then connect the power supply of the Type-C interface to the development board

and power on

This interface has no power supply function
Type-C Power port

f. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"
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., ECHFTETE v2.96 = x
THRR AHEEN SR
kﬂﬁﬁé_ﬂ’.ﬂt_%$_%ﬁ—'_ B
T memony | feader
2 [T | 0%00000000 | Parameter |
28 1 | 000000000 | Ubeot
[ T 00000000 trust
5 [ | 0:00000000 | Wisc
s | [T 000000000 | Resource
il ] | 0x00000000 | Kernel
8 |[C 0x00000000 Boot
5 | [ 000000000 | Recovery
10 [ | 000000000 | System
e O 0200000000 Backup
i 4T | [ ==
Clgmits
| I 2 Bl — I MASKROM & % I 1-1-1-1 MASKROM v
g. Then click the "Upgrade Firmware" column of the burning tool
|, EEEITETE v2.96 2 x
T#ElE ARER Soom
Eilt R TR
s I s B
B |
h. Then click the "Firmware" button to select the Android image to be burned
| ECHFTETE v2.96 - =
THESe AREN Smom
Elft Fie iz
mags [ s ] sAeR [
B | |

i.  Finally, click the "Upgrade" button to start burning. The burning process is
shown in the figure below. As you can see, the firmware will be burned to
SPIFlash first, and then the firmware will be burned to SATA SSD. After burning
is completed, the Android system will start automatically /] .
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2.12. Method of burning Orange Pi OS (Droid) image into TF

card

Note,that all the operations below are performed on a Windows computer.

1) First prepare a TF card with 8GB or larger capacity. The transmission speed of the TF
card must be class10 or above. It is recommended to use a TF card of SanDisk and other

brands

2) Then use a card reader to insert the TF card into the computer

3) Then download the SDDiskTool programming tool from the Orange Pi data
download page, please ensure that the version of the SDDiskTool tool is the latest
v1.72

4) Then download the Orange Pi OS (Droid) image from the Orange Pi data download
page, open the download link of the Orange Pi OS (Droid) image and you can see the

following three types of images, please select the image below
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OrangePi-05_Droid_orangepis_v0.0.4_beta.targz

OrangePi-05_Droid_orangepis_spi-sata_v0.0.4_beta.targz

OrangePi-05_Droid_orangepis_spi-nvme_v0.0.4_beta.targz

5) Then use the decompression software to decompress the compressed package of the
downloaded Orange Pi OS (Droid) image. Among the decompressed files, the file ending
with ".img" is the Orange Pi OS (Droid) image file, and the size is more than 1GB

6) Then use the decompression software to decompress SDDiskTool v1.72.zip, this
software does not need to be installed, just find SD_Firmware Tool.exe in the

decompressed folder and open it

| Language 20227975 15:04 =
| config 2020/3/18 17:27 EEES 2 KB
|| revision 2021/4/21 18:01 T | 1 KB
| | sd_boot_config.config 2014/9/3 9:52 CONFIG 3% 1 KB
ITEL, 5D _Firmware_Tool 202174721 17:57 RIFRER 698 KB
| | SDBoot.bin 2015/9/29 17:13 BIN 3% 149 KB

7) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in the "Select Removable Disk Device" column. Please make
sure that the displayed disk device is consistent with the drive letter of the TF card
you want to burn Yes, if there is no display, you can try to unplug the TF card
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i BHEETHREATE v1.72 *

SDBoot:2.12

B LRI [VIsngzh
B REHEE izg
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| | HfEDemn
HIEEPOTEEEEEEEEEEEEE [ e
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8) After confirming the drive letter, you can format the TF card first, click the restore
disk button in SDDiskTool, or use the SD Card Formatter mentioned above to format
the TF card

E—i5 AR E SDBoot:2.12
Generic MassStorageClass USB Device  29.7G >
B kFhaiE
ElFHE FCBATIE SDEEN
=T BERHRER SD_Firmware_Tool x s

IEAEEl
P U
B A Nenod1R (5

:I EFEDemo

|_||_||_||_||_||—}Ir || S | A | | S | | O | N | S | | A | | ||[—| ﬁ;!ﬁﬁ']ﬁ
Tt AL .

9) Then start to write the Orange Pi OS (Droid) image to the TF card
a. First check "SD Boot" in "Select Function Mode"
b. Then select the path of the Orange Pi OS (Droid) image in the "Select to
upgrade firmware" column
c. Finally, click the "Start Create" button to start burning the Orange Pi OS (Droid)
image to the TF card
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10) After burning, you can exit the SDDiskTool software, and then you can pull out the
TF card from the computer and insert it into the development board to start

i ECEAETRRETE
B AR E SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
B AT
SD_Firmware_Tool *
Bl HR Msnizh
B EEHEREN o —_— O
istratorDesk ' @ SRR
S5 1 Den ol
EOOECOOOEEREOOOMED [ e
FH5 AGPT... i=lins

2. 13. Burn Orange Pi OS (Droid) image to SPIFlash+NVMe SSD

Note that all the following operations are performed on a Windows computer.

1) First, you need to prepare an NVMe SSD solid state drive
a. The a.M.2 2230 SSD is as follows
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e

2l SKhynix SSO( EIMEER-E )
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BC501 NvMe SK hynix 128GB
§ SN SAKG430T11502080DN3%
DPMNOTS9G2 W 2031
MNCRIR)  HFM128GDGTNG-83A0A BA
RATED (RIR) :0C +33V2A
KR-0759G2-SK500-981-07NK-ADY
R-REM-HNX-BC501M230S X
: FW 80002C00
PSID: 2ADCBJOS CHJ01687
21981002 6C016721 c

PM391a NVMe REVO PYRITE
PN MZALQS12HBLU-00BL2
SN S65DNXO0T846201
MODEL MZ-ALQ5128

EUIG4 0025)80821B48D17
RATED DC+33V == 1.8A

1 855550286693G1,
R-R-SEC-MZ-ALQITOB
LEN PN SSSOZ86693
PRODUCT OF CHINA

2) Then insert the NVMe SSD into the M.2 PCle interface of the development board and
fix it

3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming
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4) It is also necessary to prepare a data cable with a good quality Type-C interface

5) Then download Rockchip DriverAssitant v5.12.zip and burning tool
RKDevTool Release v2.96.zip from the Orange Pi data download page, please make
sure that the version of the downloaded RKDevTool tool is v2.96

6) Then download the Orange Pi OS (Droid) image, open the download link of the
Orange Pi OS (Droid) image, you can see the following three types of images, please
choose the image with spi-nvme to download

OrangePi-05_Droid_orangepis_v0.0.4_beta.targz

OrangePi-05_Droid_orangepis_spi-sata_v0.0.4_beta.taragz

OrangePi-05_Droid_orangepis) spi-nvrme_0.0.4_beta.targz

7) Then use the decompression software to decompress DriverAssitant v5.12.zip, and
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then find the DriverInstall.exe executable file in the decompressed folder and open it

-~
=R
ADBDriver
bin
Driver
-f.-'-.:| config
& Driverlnstall

|=| Readme

|2 revison

8) After opening DriverInstall.exe, the steps to

follows DriverInstall.exe

ET i ==/
2022/12/1 15:07 it
2022/12/1 15:07 pra ===
2022/12/1 15:07 pry =3
2014/6/3 15:38 ]
2022/2/28 14:11 fzzr ==
2018/1/31 17:44 B 3oL =
2022/2/28 14:14 B ui

a. Click the "Driver Installation" button 7

install the Rockchip

O ESHRENE v5.12

IEENERAE |

YIS |

Fo

T D

8 ]

1KB

1KB

driver are as

b. 2§ After waiting for a period of time, a pop-up window will prompt "The driver

is installed successfully", and then click the "OK" button

IEENT

Driverlnstall

T,

et

|

HEE

9) Then decompress RKDevTool Release v2.96.zip, this software does not need to be

installed, just find RKDevTool in the decompressed folder and open it
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10) After opening the RKDevTool burning tool, because the computer is not connected
to the development board through the Type-C cable at this time, the lower left corner will

prompt "No device found"

oy BUHEITATE v2.96 — X
THESR FEEN SHEth
[ I
ERNNRE;: DT T Y
T eoonmng | Leader
2 |7 |:0=00000000. | Faremeter | [
3 || | 0x00000000 | Ubeot
14 |T] | 0x00000000 | trust
[ [ | | 000000000 | Mise |
s || [-0E00000000 | cResimed |
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11) Then start burning the Orange Pi OS (Droid) image to SPIFlash+NVMe SSD
a. First, connect the development board to the Windows computer through the
Type-C data cable. The position of the Type-C interface on the development
board is shown in the figure below

12 =ononooconcen
-]n;;:;:&'iﬁ‘mi SRR Iy

b. Make sure that the development board is not inserted into the TF card and not
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connected to the power supply
c. It is also necessary to ensure that the white USB2.0 interface in the position

shown below is not plugged into a USB device

d. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is shown in the
figure below:

MaskROM button

e. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button

This interface has no power supply function
Type-C Power port

-~

f. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"
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h. Then click the "Firmware" button to select the Orange Pi OS (Droid) image to

be burned

\ BURITETE v2.96

THESe AREN Smom

B Fi 17
B [ | LesdwsiE | | BARE: [
B | |

i.  Finally, click the "Upgrade" button to start burning. The burning process is

shown in the figure below. You can see that the firmware will be burned into
SPIFlash first, and then burned into PCIE. After burning, the Orange Pi OS
(Droid) system will start automatically.
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S IDE R
AEEIDBRETH
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2. 14. Burn Orange Pi OS (Droid) image to SPIFlash+SATA SSD

Note, All the following operations are performed on a Windows computer.

1) First, you need to prepare a SATA SSD solid state drive
a. The a.M.2 2242 SSD is as follows

=
=
[
h
o~
o~

b. M.2 The 2280 specification SSD is as follows (the 2280 specification SATA SSD
can also be used, but the SSD will exceed the development board after being

inserted into the development board)

218 5201 @AW SATA M.2 25668

o IINMIMANEN |1

145917

® S/N:S2018M19390001
Ce FC Made in China

== (Es)ss)ss) (ss)ss) [(=i=)

2) Then insert the SSD into the M.2 PCle interface of the development board and fix it
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3) The position of the SPI Flash on the development board is shown in the figure below,

no other settings are required before starting the programming

4) It is also necessary to prepare a data cable with a good quality Type-C interface

& y

5) Then download the Rockchip driver DriverAssitant v5.12.zip and the burning tool
RKDevTool Release v2.96.zip from the Orange Pi data download page, please make
sure that the version of the downloaded RKDevTool tool is v2.96

6) Then download the Orange Pi OS (Droid) image, open the download link of the
Orange Pi OS (Droid) image and you can see the following three types of images, please
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select the image with spi-sata to download

OrangePi-05_Droid_orangepis_v0.0.4_beta.targz

OrangePi-05_Droid_orangepis §spi-sata jv0.0.4_beta.taraz

OrangePi-05_Droid_orangepis_spi-nvrme_v0.0.4_beta.targz

7) Then use the decompression software to decompress DriverAssitant v5.12.zip, and

then find the DriverInstall.exe executable file in the decompressed folder and open it

s

=R EZrHEs i Fih
ADBDriver 2022/12/1 15:07 igE=
bin 2022121 15:07 =
Driver 2022121 15:07 i L= ==
| config 2014/6/3 15:38 SIS KB
& Driverlnstall 202272728 14:11 22k isl= 491 KB
|=| Readme 2018/1/31 17:44 o =] KB
u revison 20222728 14:14 AT KB

8) After opening DriverInstall.exe, the steps to install the Rockchip driver are as
follows

a. Click the "Driver Installation" button

O ESHRENE v5.12 X

Wi | IS ‘
L

b. After waiting for a period of time, a pop-up window will prompt "The driver is
installed successfully", and then click the "OK" button
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Driverlnstall b4
IEzh ENst
AR
HEE

9) Then decompress RKDevTool Release v2.96.zip, this software does not need to be
installed, just find RKDevTool in the decompressed folder and open it

=2 ) L =i el

bin 2022/12/1 15:07 s

Language 2022/12/1 15:07 =
| ] config.cfg 202243723 911 CFG 32 7 KB
1] config 2021/11/30 11:04 EEgE 2 KB
| 1 revision 2022/5/27 9:09 3 KB
/3 RKDevTool 2022/5/27 9:06 1,212 KB
5] Fra T EeREHE v1.0 2021/8/27 10:28 Foxit PDF Reade.. 450 KB

10) After opening the RKDevTool burning tool, because the computer is not connected
to the development board through the Type-C cable at this time, the lower left corner will
prompt "No device found"
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| EEEFFAETE w96 = %
THER HAEENH S8
[ |
o+ | O [t &= ImE  [.|
T monn [ Leadee
E | | 000000000 | Paremeter | [
3 || | 0=00000000 | Wboot
14 |T] | 0x00000000 | trust
[ [ | | 0x00000000 | Mizc |
s || |0x00000000, | ReEshies
7 | | 0xO0000000 | Kernel
s || | 000000000 |  Boot |
2 [[7] |:0x00000000° | sRecovery |
(10 [T | | 000000000 |  System
u | | 0=00000000 | Backup
Todet [wr [ e | [ wesee || &= |
szt S
| BT R i’i%l il

11) Then start burning the Orange Pi OS (Droid) image to SPIFlash+SATA SSD
a. First, connect the development board to the Windows computer through the

Type-C data cable. The position of the Type-C interface on the development

board is shown in the figure below

-ty ey
sin s e

connected to the power supply
c. Also need to ensure that the white USB2.0 interface in the position shown below

is not plugged into a USB device

d. Then press and hold the MaskROM button on the development board. The
position of the MaskROM button on the development board is shown in the
figure below:
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MaskROM button

e. Then connect the power supply of the Type-C interface to the development board,
and power on, and then release the MaskROM button

This interface has no power supply function
Type-C Power port

=~

f. If the previous steps are successful, the development board will enter the
MASKROM mode at this time, and the interface of the burning tool will prompt
"found a MASKROM device"

.\ BOEFTETE v2.96 = X
THER HEEE SETE
[ [
H_"Eiﬁﬁ—\iﬁu%§_lﬁ_ﬁé_
= T [0x00000000. | Ferameter |
ER ['0:00000800 | :1boot
[ T | 0x00000000 | trust
|5 [TO[ | 0400000000 | Mise |
s | T | 0x00000000 | Reseures |
i | C0000000D | Fernel
R | Boot
EE Recovery
0 [ | Ca000O0O0D | Systen |
EC | 0x00000000 | Backup
i | i || oma || essmx || =2
mETET
| I ﬁﬂ_"i‘HﬁSKROHﬁ%I 1111 MASEROM |
g. Then click the "Upgrade Firmware" column of the burning tool
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v BUEITRTER v2.96

Eilt R

EgE [ |
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1k

mRIER:

Loader ffi: |:|

[ 1]

. x

B

h. Then click the "Firmware" button to select the Orange Pi OS (Droid) image to
be burned

\ BURITETE v2.96

THESe AREN Smom

114

Loader ffid: :|

mAER:

1]

Bt R
ErEE [
B |

i.  Finally, click the "Upgrade" button to start burning. The burning process is

shown in the figure below. You can see that the firmware will be burned to
SPIFlash first, and then the firmware will be burned to SATA SSD. After burning,
the Orange Pi OS (Droid) system will start automatically.

| ESEFTETE v2.96
TaEe FEEN Smm

&l HER

Bl

1

Loaderffid:

WEEE:  |RE3sss

[T #iBoot T iR o
T#iBeotRIN
ZE i MaclkronFHIR

[t i, feiwonseoos|

I E A0
MW E AR
Hilit R

Bt

1d_12\rockdev\OrangePif_RK35885_ndroidl?_spi—sata v1.0.1 img

et AR
FEHIFlashInfoFig

% Bl -4 LOADER ¥ 7

1-1-1-1 :LOADER

SEENFLashIngofiT

A TIEFR

A TDERIN
THiTER R
T-HIDERRTH
THEEFR
EFETEEl R (100%). . .
T#iEERRTh

L Loader FHIG

EAET-EE2 (B T2iksaTA
L=
Mistiz & REIh
Tl R
Y S A AT Y

ortTra e

2. 15. How to burn Orange Pi OS (OH) image to TF card

Note that all operations below are performed on a Windows computer.

1) First prepare a TF card with 8GB or larger capacity. The transmission speed of the TF
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card must be class10 or above. It is recommended to use TF cards from SanDisk and

other brands.

2) Then use the card reader to insert the TF card into the computer

3) Then download the SDDiskTool burning tool from the Orange Pi download page.
Please ensure that the version of the SDDiskTool tool is the latest v1.72

4) Then download the image of Orange Pi OS (OH) from the Orange Pi download page

Opios-oh-4.0-release-aarch64-opi5-24.1-linux5.10.tar.gz

5) Then use decompression software to decompress the compressed package of the
downloaded Orange Pi OS (OH) image. In the decompressed file, the file ending with
".img" is the Orange Pi OS (OH) image file, with a size of more than 1GB.

6) Then use decompression software to decompress SDDiskTool v1.72.zip. This
software does not need to be installed. Just find SD_Firmware_Tool.exe in the
decompressed folder and open it.

Language

| config

|| revision

2 KB

1KB

|| sd_boot_config.config 1 KB
| # SD_Firmware Tool | 698 KB
|| SDBoot.bin 149 KB

7) After opening SDDiskTool, if the TF card is recognized normally, the inserted disk
device will be displayed in the "Select Removable Disk Device" column. Please make
sure that the displayed disk device is consistent with the drive letter of
the TF card you want to burn. Yes, if there is no display, you can try to remove the TF

card.
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i BT ETERETE VT2 X
o RO SDBoot:2.12
Generic MassStorageClass USE Device  29.7G ~
BIE B TR T
B FCEATIS, lsna
B EHEER Oizg
[ | | e

B PR eno B4R (FT3A)
| | [

HEEEEOEEOEEECOOAN | #eese

R

8) After confirming the drive letter, you can format the TF card first and click the
Recover Disk button in SDDiskTool. You can also use the SD Card Formatter
mentioned earlier to format the TF card.

i EEARE RN E SDBoot:2.12
Generic MassStorageClass USB Device  29.7G ~
E o L
BB FCEATIGE, spEzh
T IR SD_Firmware_Tool * s
|| [ mEERE
PRSI
FIUE EEDem iR (H 0
| ] [ #fe
| =
| ” ” " ” " ” ) IH FHEREE
Tt AA P ... e

9) Then start writing the Orange Pi OS (OH) image to the TF card
b. First check "SD boot" in "Select Function Mode"
c. Then select the path to the Orange Pi OS (OH) image in the "Select Upgrade
Firmware" column
d. Finally, click the "Start Creating" button to start burning the Orange Pi OS (OH)
image to the TF card.
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fh BORAERRRETE VT2 %
F— _jﬁﬁﬂ@ﬁjﬁiﬁ&i&% SDBoot:2.12
Generic MassStorageClass USB Device  29.7G ~
A e
EfHER PRSI
= AFFHRERN Lizg

FILE A FFDenod iR (FIE)

| | | ##oeme

INMEECOEOONEM CCOOOT Y | s

10) After burning, you can exit the SDDiskTool software, and then you can pull out the
TF card from the computer and insert it into the development board to start.

i S

B AR AR E SDBoot:2.12
Generic MassStorageClass USE Device  28.7G £

B REDRER
SD_Firmware_Tool =
B+ [E =]
B8 REHERE Oiegs
* o SEFERE. _
istrator\Desk E | eEE
BEME IR D eno
_— N e
MOMMMEOPMMOEEDEMOCOE [ em |
FHEAGPT... | wEmz |

2. 16. How to clear SPIFlash using RKDevTool

1) The location of SPI Flash on the development board is as shown in the figure below
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2) First you need to prepare a good quality Type-C interface data cable

&
y

3) Then download the Rockchip microdriver DriverAssitant_vS.12.zip and
MiniLoader and the burning tool RKDevTool Release v3.15.zip from the Orange Pi
data download page

a. On the Orange Pi data download page, first select the official tool, and then
enter the folder below

B Android and Linux image writing tool-RKDevTool and driver

E wiringOP-Python scurce code compression package
B Linuximage writing tool-Win32Diskimager

b. Then download all the files below

B MiniLoader

RKDevTool_Release v2.96.zip XM

4

DriverAssitant_v5.12.zip &%

Note that the "MiniLoader—things needed to burn Linux images” folder will
be referred to as the MiniLoader folder below.

4) Then use decompression software to decompress DriverAssitant v5.12.zip, then find
the DriverInstall.exe executable file in the decompressed folder and open it.
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=i Eu R i Folh
ADBDriver
bin
Drriver

k| config

& Driverlnstall

|=| Readme

1 vo
&D

1KB
1KB

=] revison

5) Open DriverlInstall.exe and install the Rockchip microdriver as follows:
a. Click the "Driver Installation" button

© ESEEEREE v5.12 X

wite | YEEhEE ‘
O

b. After waiting for a period of time, a window will pop up prompting "Driver
installation successful", then click the "OK" button.

Diriverlnstall s

ehe ﬂj

AT

OO0 (i

6) Then unzip RKDevTool Release v3.15.zip. This software does not need to be
installed. Just find RKDevTool in the unzipped folder and open it.

3

=5 EMEEE =5 i

bin 2 B =

Language 2 b l=o
[ ] config.cfg 2 CFG 2/t 7 KB
£] config 2 EE 2 KB
=] revision 2 g5 3 KB
|& FFET BRI vI0 2021/8/27 10: Foxit PDF Reade... 450 KB

7) After opening the RKDevTool burning tool, because the computer has not yet been
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connected to the development board through the Type-C cable, a message "No device
found" will be displayed in the lower left corner.

o BOHRITE TR v3.15

THER FEEH SEME

|
| BEf3 .|

s (Ofmi [t | &% i
T oo Lede

R 0x00000000 | Earamster

Elln 00000000 Thoot

14 | 0x00000000 | trust

5 | 000000000 Mizo

6 | 0x00000000 | Resoures

] 0x00000000 Hernel

(s [T 000000000 Baot

s T 000000000 | Becovery

[T 0x00000000 s ter

[ [T 0=00000000 Backup

[Tme || BEARE #=
Clsghitins

| BAT R BE & 2

£

8) Then you can start clearing the contents of SPI FLASH

a. First, connect the development board and Windows computer through the

Type-C data cable. The location of the Type-C interface of the development
board is as shown in the figure below.

4]
=

b. Make sure that the TF card is not inserted into the development board and the
power supply is not connected.

c. Also make sure that no USB device is plugged into the white USB2.0 interface
in the picture below

d. Then press and hold the MaskROM button of the development board. The
position of the MaskROM button on the development board is as shown in the
figure below:
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MaskROM button

e. Then connect the power supply of the Type-C interface to the development board,
power it on, and then release the MaskROM button.

This interface has no power supply function
Type-C Power port

-

f. If the previous steps go well, the development board will enter MASKROM
mode at this time, and the interface of the burning tool will prompt "A
MASKROM device was found"

| ETEFETE w5

THIRR FEEE SR

[
ESNN=RE: | it | &= | B e
[ Tmadnoneong [ Lesder T

0x00000000 | Parameter
000000000 Uboot

| 0x00000000 trust
0x00000000 Mise

| 000000000 | Resoures
000000000 Eernal
000000000 Boot

0:00000000 | Recovery
| Dx00000000 System
0x00000000 Backup

i e e

[WE: =

C [rm - Auaskrouds |

51 IuSERM v

g. Then please select advanced functions

| mEaFETA VIS e

THER [ FE [‘mﬂ*ﬁ

|

(# | O 77fik | S == 12
=
r
-
r
Ll 000000000 Misc
|} 0x00000000 | Resowrce
- 0x00000000 Kernel
T | 0x00000000 Boot
| m] | 000000000 Racowsr -
| ] 0x00000000 System
Li 0x00000000 Backup

h. Then click the location shown in the picture below
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 BESEFE TR 15

THER FEEF mRNAE
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1.  Then select MiniLoaderAll.bin in the MiniLoader folder downloaded earlier,
and then click Open

J TR ~
4[| HEE > SE > orangepi > |Miniloader BiRLinudRSI EERANEE | v o ) MiniLoader-£2RLinux...
=t it - @
[ ezt * [ Minioaderallbin
PR [T rk3588_linux_emme.cfg
g |7 rk3588 linux_pcie.cfg

[ rk3s88_linux_spiflash.cig
[7] rk3588_linux_tfcard.cfg
[2] rkspi loader

= B
4 =
b E%
| =5
e FHIEE (C)

.

SHBE(N): | MiniLoaderAlLbin ~| Al ler

1 | FIFFO) | Bl

j. Then click download

| BSETRE TR S

- X
T FRE BT

Boot: C:\Usexs\Bh177\Desktopor angepi MiniLoader 1

i

WEFlechTD | BEFlachiS® BEChipEE  BECopability| |3 Lha
3.
4.

MiRE EREE N Maskron AT i '
; TSR

ATEHS eliEeds, SHEOHT  RRSETE ?1:3 Sgg‘ﬁ

SRS BrmE HBRRATE

2EmE

A

EE—JPMASKROM&% 1-2-3 :MASKROM ~
k. After downloading MiniLoaderAllLbin, the display is as shown below
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« BORIFRTE v3.15 = %
THiEE FEEE BRI THoe T
T #iBootalil)
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13.
Mtz TEEE | AN UM
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m. Then click Switch Storage
y FERFFE TR .15 = X
TGS FHREH AR TR
T#BoothL
Boot: C:\Usersihh177\Desktop\orangepi \iniLoader— .. T#
B #a
EWLn  ETAMES | SEOLEE  Bcediliv |
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BERHS oMl SUenHn | EEEEER 9 e
fio.
St I e
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Rt
Ziﬂ*JI\MASKROMiﬁﬁ’ 1-2-3 :MASEROM v
n. Then click Erase All to start erasing SPIFlash.
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o. The display log after erasing SPIFlash is as shown below
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2. 17. Start the Orange Pi development board

1) Insert the TF card with the burned image into the TF card slot of the Orange Pi
development board. If the image of SPIFlash+NVMe SSD has been burnt, then there is
no need to insert a TF card, just make sure that the NVMe SSD is inserted into the

development board normally.

2) The development board has an HDMI interface, and the development board can be
connected to a TV or HDMI display through an HDMI-to-HDMI cable. If you buy an
LCD screen, you can also use the LCD screen to display the system interface of the
development board. If there is a Type-C to HDMI cable, the system interface of the
development board can also be displayed through the Type-C interface.
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3) Connect a USB mouse and keyboard to control the Orange Pi development board.

4) The development board has an Ethernet port, which can be plugged into a network

cable for Internet access.

5) Connect a high-quality power adapter with a 5V/4A USB Type-C interface.

Remember not to plug in a power adapter with a voltage output greater than 5V,
as this will burn out the development board.

Many unstable phenomena during the power-on and start-up process of the
system are basically caused by problems with the power supply, so a reliable power
adapter is very important. If you find that there is a phenomenon of continuous
restart during the startup process, please replace the power supply or the Type-C
data cable and try again.

The Type-C power port does not support PD negotiation.

In addition, please do not connect the USB interface of the computer to power
the development board.

There are two Type-C ports that look the same on the development board. The
one on the right is the power port, and the one in the middle has no power supply

function. Please don’t connect it wrong.

This interface has no power supply function

\ Type-C Po\wer port

6) Then turn on the switch of the power adapter. If everything is normal, you can see the
startup screen of the system on the HDMI monitor or LCD screen.

7) If you want to view the output information of the system through the debugging serial
port, please use the serial cable to connect the development board to the computer. For
the connection method of the serial port, please refer to the section on how to use the

debugging serial port.
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2. 18. How to use the debugging serial port

2.18.1. Connection instruction of debugging serial port
1) First, you need to prepare a 3.3V USB to TTL module, and then insert the USB
interface end of the USB to TTL module into the USB interface of the computer.

For better compatibility, it is recommended to use the CH340 USB to TTL
module instead of the CP2102 USB to TTL module.

Before purchasing a USB to TTL module, please confirm that the module
supports a baud rate of 1500000.

The 5V of the USB to TTL module does not need to be connected

The jumper cap of the USB to TTL module needs to be connected

The TXD of the USB to TTL module is connected to the RXD
of the debugging serial port of the development board

2) The corresponding relationship between GND, RXD and TXD pins of the debugging

serial port of the development board is shown in the figure below

GND RXD TXD

3) The GND, TXD and RXD pins of the USB to TTL module need to be connected to
the debugging serial port of the development board through a DuPont line
a. The GND of the USB to TTL module is connected to the GND of the
development board
b. The RX of the USB to TTL module is connected to the TX of the development
board
c. The TX of the USB to TTL module is connected to the RX of the development
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board

4) The schematic diagram of connecting the USB to TTL module to the computer and

the Orange Pi development board is as follows

“ Connect with Dupont wire

Orange Pi FF&#R

Schematic diagram of connecting the USB to TTL module to the computer and the Orange Pi development board

The TX and RX of the serial port need to be cross-connected. If you don’t want
to carefully distinguish the order of TX and RX, you can connect the TX and RX of
the serial port casually. If there is no output in the test, then exchange the order of
TX and RX, so that there is always a the order is right

2.18.2. How to use the debugging serial port on the Ubuntu platform

There are many serial port debugging software that can be used under Linux,
such as putty, minicom, etc. The following demonstrates how to use putty.

1) First, insert the USB-to-TTL module into the USB port of the Ubuntu computer. If the
connection and recognition of the USB-to-TTL module is normal, you can see the
corresponding device node name under /dev on the Ubuntu PC. Remember this node
name, and then set the serial port software will be used

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

dev/ttyUSBO

2) Then use the following command to install putty on Ubuntu PC

test@test:~$ sudo apt-get update

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

3) Then run putty, remember to add sudo permission
test@test:~$ sudo putty
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4) After executing the putty command, the following interface will pop up

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 Close window on exit:

i O Always Never only on clean exit
Rlogin

b SSH

About Open Cancel

5) First select the setting interface of the serial port

PuTTY Configuration

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
- S d (baud) 1500000
eed (bau
* Window =
Appearance Data bits | 8
Behaviour
Translation Stop bits [ 1
Selection o &
-
Colours Earty one—
Fonts Flow control None -

¥ Connection
Data
Proxy
Telnet
Rlogin
P SSH

.

About Open Cancel

6) Then set the parameters of the serial port
a. Set the Serial line to connect to as /dev/ttyUSBO (modify to the corresponding
node name, generally /dev/ttyUSBO)
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b. Set Speed(baud) to 1500000 (the baud rate of the serial port)
c. Set Flow control to None

PuTTY Configuration »

Category: Options controlling local serial lines
Logging Select a serial line
w Terminal < - 7|
Keyboard Serial line to conpect ko . /dev/ttyusBo
| 2 Enter the device node name ?_f the serial pokt-medule
Bel Configure the serial line
Features I ]
v Window 3- Set spaReERBAvRYo1 500000——| 1500000 |
Appearance Data bits ‘ 3 |
Behaviour —_——
Translation Stop bits [1 |
Selection Barit i =
-
Colours ity mi
¥ Connection
Data 4. Set Flow control to None
Proxy
Telnet
Rlogin -~ 1. Select the setting interface of the serial port
» SSH ol
About Open Cancel

7) After setting the serial port setting interface, return to the Session interface
a. First select the Connection type as Serial
b. Then click the Open button to connect to the serial port

PuTTY Configuration

Category: #~~ 1. Go back to gsé%ﬁi%ﬂsi%ﬁ%ﬂfgum session

W Sessjion Specify the destination you want to connect ko

Logging Serial line Speed
¥ Terminal | /dev/ttyusso | 1500000 |
Keyboard ; —2-Select Serial
£yDoar Connection type: T~
Bell Raw Telnet Rlogin SSH
.Features Load, save or delete a stored session
> Windaw Saved Sessions
Appearance |
Behaviour
Translation Default Settings Load
Selection
Colours Ve
Fonts Delete
¥ Connection
Data
Proxy
Telnet Close window on exit:
Rlogin O Always Never Only on clean exit
el 3. Finally click the Open button
About Open Cancel
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8) After starting the development board, you can see the Log information output by the

system from the opened serial port terminal

Jdev/tEyUSBO - PUTTY

2.18.3. How to use the debugging serial port on Windows platform

There are many serial port debugging software that can be used under Windows,
such as SecureCRT, MobaXterm, etc. The following demonstrates how to use
MobaXterm. This software has a free version and can be used without buying a

serial number.

1) Download MobaXterm

a. Download MobaXterm website as follows

https://mobaxterm.mobatek.net

b. After entering the MobaXterm download page, click GET XOBATERM NOW!
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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...

1 User sessions

A

8 Factory servers

¥ Linux servers

Sessions

%t My dockers rowser
X11-forwarding : ~ (remote display is forwarded)

R My virtual Machines

[ Phone devices

[ Raspberry duster

e Tools

(8] RedHat duster
L) Tests servers
(3% Windows servers

& ws

Stp ™ Macros

Welcome to MobaXterm, Xserver and SSH client for Windows

c. Then choose to download the Home version

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. Then select Portable portable version, no need to install after downloading, just
open it and use it
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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 Edifion: your subscription wil
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) After downloading, use decompression software to decompress the downloaded

compressed package, you can get the executable software of MobaXterm, and then
double-click to open

= e = -S| o
| | CyquUtils.plugin 2022/9/24 20:16 PLUGIN 3245 17,484 KB
el MobaXterm Personal 22.2 202210422 16:53 RRRERE 16,461 KB

3) After opening the software, the steps to set up the serial port connection are as follows

a. Open the session settings interface

b. Select the serial port type
Select the port number of the serial port (select the corresponding port number
according to the actual situation), if you cannot see the port number, please use
360 Driver Master to scan and install the driver for the USB to TTL serial port
chip

d. Select the baud rate of the serial port as 1500000
Finally click the "OK" button to complete the setup
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n the s n settings inte

@ % & o x D EH Y E 8 @

Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help
A
]
[ | session settings x
«
2 5 g P 1)
5 H X E ¢ @ y E E <€ X 0
E; S8H  Telnet Rsh  Xdmcp RDP VNC FTP SFTP | Serial File Shell Browser Mosh Aws §3  WSL
‘\\_.
= 2. Select the serial port
i »" Basic Senal settings
" Serial port * ‘ Speed (bps) * [1500000 vl
:
= M
%" Advanced Serial settin B8 Terminal settings Bookmark settings
; . 2 4, Select the baud rate as 1500000
3. Select the port number of the serial port
€
\ ]
Serial (COM) session \
5. Finally click OK
& oK J € Cancel
UNREGIS|

4) After clicking the "OK" button, you will enter the following interface. At this time,

start the development board and you can see the output information of the serial port

B COM3 (Silicon Labs CP210x USB to UART Bridge (COM3)) — = x
Terminsl Sessons View Xserer Tools Games Setings Macros  Help

5 % [ *
o A Yy 2 & & 0 X ©

T30 User sessions

A CoM3 (ShconLabs CP10x S8

A session record will be
generated here, which
can be opened by
clicking directly next time,

A Macros & Toos

000, dram_tprl3 = 6041
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2.19. Instructions for using the Sv pin in the 26pin interface of the

development board to supply power

The power supply method we recommend for the development board is to use
the 5V/4A Type C interface power cord to plug into the Type-C power interface of
the development board for power supply. If you need to use the S5V pin in the 26pin
interface to power the development board, please make sure that the power cable
and power adapter used can meet the power supply requirements of the

development board. If the use is unstable, please switch back to the Type-C power
supply.

1) First, you need to prepare a power cord as shown in the figure below

USB A mal Pont 2.54

The power cord shown in the picture above can be bought on Taobao, please

search and buy by yourself.

2) Use the 5V pin in the 26pin interface to supply power to the development board. The
connection method of the power line is as follows
a. The USB A port of the power cord shown in the above picture needs to be
plugged into the 5V/4A power adapter connector (please do not plug into the
USB port of the computer for power supply)
b. The red DuPont line needs to be plugged into the 5V pin of the development

board 26pin
c. The black DuPont line needs to be inserted into the GND pin of the 26pin
interface
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d. The position of the 5V pin and GND pin of the 26pin interface on the

development board is shown in the figure below, remember not to reverse the

connection

3. Ubuntu/Debian Server and Xfce desktop system

usage instructions

RENFRET linux REBIRAEREEN xfece RERERBRE N .

o B¢ A B & Ubuntu22.04 Gnome £ 18, iF 5t & Ubuntu22.04 Gnome
Wayland S2[H R4 FH Ui —F ¥,

Ubuntu22.04 Gnome Wayland £ R4 fF A —ZERAEENAE, TS
EHENHH, EREAFEATRIAERN, XRBERIERT.

GnRAE F B2 OPi OS Arch 5i18, §& & Orange Pi OS Arch R4 1% FH 0 —
EHRNE.

3. 1. Supported Linux image types and kernel versions

Linux Image Type Kernel Server Version Desktop
Version Version

Debian 11 - Bullseye Linux5.10 Support Support
Ubuntu 20.04 - Focal Linux5.10 Support Support
Ubuntu 22.04 - Jammy Linux5.10 Support Support
Debian 11 - Bullseye Linux6.1 Support Support
Debian 12 - Bookworm Linux6.1 Support Support
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Ubuntu 20.04 - Focal Linux6.1 Support Support
Ubuntu 22.04 - Jammy Linux6.1 Support Support
3. 2. Linux system adaptation
3.2. 1. Linux5.10 system adaptation situation
Function Debian11 Debian12 Ubuntu20.04 Ubuntu22.04 xfce
USB2.0x2 OK OK OK OK
USB3.0x1 OK OK OK OK
USB Type-C 3.0 OK OK OK OK
DP Display OK OK OK OK
M.2 NVMe SSD Boot OK OK OK OK
M.2 SATA SSD Boot OK OK OK OK
USB Boot System OK OK OK OK
AP6275P-WIFI OK OK OK OK
AP6275P-Bluetooth OK OK OK OK
GPIO (26pin) OK OK OK OK
UART (26pin) OK OK OK OK
SPI (26pin) OK OK OK OK
12C (26pin) OK OK OK OK
CAN (26pin) OK OK OK OK
PWM (26pin) OK OK OK OK
3pin Debugging OK OK OK OK
Serial Port
TF Card Start OK OK OK OK
HDMI Video OK OK OK OK
HDMI Audio OK OK OK OK
OV13850 Camera OK OK OK OK
OV13855 Camera OK OK OK OK
LCD1 OK OK OK OK
LCD2 OK OK OK OK
Gigabit Ethernet OK OK OK OK
Port
Network Port Status OK OK OK OK
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Light
MIC OK OK OK OK
Headphone Playback OK OK OK OK
Headphone OK OK OK OK
Recording
LED Lights OK OK OK OK
GPU OK OK OK OK
NPU OK OK OK OK
VPU OK OK OK OK
Switch Button OK OK OK OK
Watchdog Test OK OK OK OK
Chromium Hard OK OK OK OK
Solution Video
3. 2. 2. Linux6.1 system adaptation situation
Function Debian11 Debian12 Ubuntu20.04 Ubuntu22.04
USB2.0x2 OK OK OK OK
USB3.0x1 OK OK OK OK
USB Type-C 3.0 OK OK OK OK
DP Display OK OK OK OK
M.2 NVMe SSD Boot OK OK OK OK
M.2 SATA SSD Boot OK OK OK OK
USB Boot System OK OK OK OK
AP6275P-WIFI OK OK OK OK
AP6275P-Bluetooth OK OK OK OK
GPIO (26pin) OK OK OK OK
UART (26pin) OK OK OK OK
SPI (26pin) OK OK OK OK
12C (26pin) OK OK OK OK
CAN (26pin) NO NO NO NO
PWM (26pin) OK OK OK OK
3pin Debugging OK OK OK OK
Serial Port
TF Card Start OK OK OK OK
HDMI Video OK OK OK OK
HDMI Audio OK OK OK OK
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OV13850 Camera OK OK OK OK
OV13855 Camera OK OK OK OK
LCD1 OK OK OK OK
LCD2 OK OK OK OK
Gigabit Ethernet OK OK OK OK
Port
Network Port Status OK OK OK OK
Light
MIC OK OK OK OK
Headphone Playback OK OK OK OK
Headphone OK OK OK OK
Recording
LED Lights OK OK OK OK
GPU OK OK OK OK
NPU OK OK OK OK
VPU OK OK OK OK
Switch Button OK OK OK OK
Watchdog Test OK OK OK OK
Chromium Hard OK OK OK OK
Solution Video

3. 3. The format of linux commands in this manual

1) All commands that need to be entered in the Linux system in this manual will be

boxed with the following box

As shown below, the content in the yellow box indicates the content that needs

special attention, except for the commands in it.

2) Description of the prompt type in front of the command

a. The prompt in front of the command refers to the content of the red part in the
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box below, which is not part of the linux command, so when entering the

command in the linux system, please do not enter the content of the red font part.

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:~$ The prompt indicates that this command is entered in the

linux system of the development board. The last $ of the prompt indicates that
the current user of the system is an ordinary user. When executing a privileged
command, sudo needs to be added

c. root@orangepi:~# The prompt indicates that this command is entered in the
linux system of the development board, and the # at the end of the prompt
indicates that the current user of the system is the root user, who can execute any
desired command

d. test@test:~$ prompt indicates that this command is entered in the Ubuntu PC or
Ubuntu virtual machine, not in the linux system of the development board. The
$ at the end of the prompt indicates that the current user of the system is an
ordinary user. When executing privileged commands, sudo needs to be added

e. root@test:~# prompt indicates that this command is entered in the Ubuntu PC
or Ubuntu virtual machine, not in the linux system of the development board.
The # at the end of the prompt indicates that the current user of the system is the

root user and can execute any command you want

3) What are the commands that need to be entered?
a. As shown below, the black bold part is the command that needs to be input,
and the content below the command is the output content (some commands have
output, some may not have output), this part of the content does not need to be

input

root@orangepi:~# cat /boot/orangepiEnv.txt
verbosity=7

bootlogo=false

console=serial

b. As shown below, some commands cannot be written in one line and will be
placed on the next line. As long as the black and bold parts are all commands
that need to be input. When these commands are entered into one line, the last
"\" of each line needs to be removed, this is not part of the command. In addition,
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there are spaces in different parts of the command, please don’t miss it

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

3.4. Linux system login instructions

3.4. 1. Linux system default login account and password
Account Password
root orangepi
orangepi orangepi

Notice,When entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any

fault, just press Enter after inputting.

When the wrong password is prompted, or there is a problem with the ssh
connection, please note that as long as you are using the Linux image provided by
Orange Pi, please do not suspect that the above password is wrong, but look for

other reasons.

3.4.2.  How to set automatic terminal login in linux system
1) By default, the Linux system automatically logs in to the terminal, and the default

login user name is orangepi
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orangepi5 login: orangepi (automatic login)

_/| |
LS [ R B

Welcome to Orange P1 1.0.0 BuYlseye with Linux 5.10.110-rockchip-rk35
System load: 27% Up time: 0 mln

Memory usage: - AP 1925168 1219

CPU temp: Usage of /: 14% of 29G

orangepi-config ]

Last login: Thu Dec 1 13:11:02 UTC 2022 on ttyl
orangepi@orangepi5:~$ i

2) Use the following command to set the root user to automatically log in to the terminal

orangepi@orangepi:~$ sudo auto_login_cli.sh root

3) Use the following command to disable automatic login terminal

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

4) Use the following command to set the orangepi user to automatically log in to the

terminal again

orangepi@orangepi:~$ sudo auto_login_cli.sh orangepi

3.4.3. Instructions for automatic login of Linux desktop version
system
1) After the desktop version system is started, it will automatically log in to the desktop

without entering a password
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(5 Applications : u 1 Dec, 11:48 [#] Jr dhi)orangepi

Or‘anqe Pi

2) Run the following command to prohibit the desktop system from automatically

logging into the desktop

orangepi@orangepi:~$ sudo disable_desktop autologin.sh

3) Then restart the system and a login dialog box will appear, at which point a password
is required to enter the system
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3.4.4.  The setting method of root user automatic login in Linux
desktop version system

1) Execute the following command to set the desktop system to automatically log in as

the root user

orangepi@orangepi:~$ sudo desktop_login.sh root

2) Then restart the system, it will automatically use the root user to log in to the desktop

Thu 1 Dec, 12:15 [#] {Y root

Note that if you log in to the desktop system as the root user, you cannot use
pulseaudio in the upper right corner to manage audio devices.

Also note that this is not a bug, since pulseaudio is not allowed to run as root.

3) Execute the following command to set the desktop system to automatically log in as

the orangepi user again

orangepi@orangepi:~$ sudo desktop_login.sh orangepi
3.4.5.  The method of disabling the desktop in the Linux desktop

version system
1) First enter the following command in the command line, please remember to add

sudo permission

orangepi@orangepi:~$ sudo orangepi-config

2) Then select System
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orangepi-config .
Configure Debian bullseye based OrangePi for the Orange Pi 5
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://ww.orangepi.org

System and security settings
Ttw i S Wi 5 ,_access point

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

< K > < Exit >

3) Then select Desktop

System settings -

Install  Install to/update boot loader
Bootenv  Edit boot environment

CPU Set CPU speed and governor
Avaht Announce system in the network
SSH Reconfigure SSH daemon
Firmware Run apt update & apt upgrade
ZSH Install 7SH w

4) Then select <Stop>

Desktop 1s enabled and running

Do you want to stop and disable this service?

< Stop > <Cancel>
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5) Then restart the Linux system and you will find that the desktop will not be
displayed

6) The steps to reopen the desktop are as follows:
a. First enter the following command on the command line, please remember to

add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System

orangepi-config 5
Configure Debian bullseye based OrangePi for the Orange Pi 5
SoC runs between 408 and 2400 MHz using ondemand governor.

Support: http://ww .orangepi.org

System and security settings

otw 5 5 ,_access point
Personal Timezone, language, hostname
Software System and 3rd party software install

Help Documentation, support, sources
< K > < Exit >

c. Then select Desktop  Enable desktop

System settings

Install Install to/update boot loader

Bootenv  Edit boot environment

CPU Set CPU speed and governor

Avahi Disable system announce in the network
SSH Reconfigure SSH daemon

Firmware Run apt update & apt upgrade

ZSH Install 7SH wit p—l_ugj_ns and tmux

Enable desktop

< (K > < Back >

d. Then choose whether to automatically log in to the desktop, if you select <Yes>,

it will automatically log in to the desktop, if you select <No>, it will display the
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user and password input interface, and you need to enter the password to enter
the desktop

Display manager

Do you want to enable autologin?

e. After selection, the HDMI monitor will display the desktop

3.5. Onboard LED Light Test Instructions

1) There are two LED lights on the development board, one is green and the other is red.

The location is shown in the figure below:

Red Green

2) As long as the development board is powered on, the red LED light will always be on,

which is controlled by the hardware and cannot be turned off by the software.

3) The green LED light will keep flashing after the kernel is started, which is controlled

by software.

4) The method of setting the green light on and off and flashing is as follows

Note that the following operations should be performed under the root user.

a. First enter the setting directory of the green light

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

b. The command to set the green light to stop flashing is as follows
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root(@orangepi:/sys/class/leds/status_led# echo none > trigger

c. The command to set the green light to be on is as follows

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

d. The command to set the green light to flash is as follows

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

3.6. Network Connection Test

3.6.1.  Ethernet port test
1) First, insert one end of the network cable into the Ethernet interface of the
development board, and connect the other end of the network cable to the router, and

ensure that the network is unblocked

2) After the system starts, it will automatically assign an IP address to the Ethernet card

through DHCP without any other configuration

3) The command to view the IP address in the Linux system of the development board is

as follows

orangepi@orangepi:~$ ip addr show eth0
2: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc mq state UP
group default glen 1000
link/ether 4a:fe:2b:3d:17:1c brd ff: ff: T ff: ff: ff
inet 192.168.1.150/24 brd 192.168.1.255 scope global dynamic noprefixroute eth0Q
valid_1ft 43150sec preferred 1ft 43150sec
inet6 fe80::9a04:3703:faed:23be/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

When using ifconfig to view the IP address, if the following information is

prompted, it is because sudo is not added. The correct command is: sudo ifconfig

orangepi@orangepi:~$ ifconfig

Command 'ifconfig' is available in the following places
* /sbin/ifconfig
* Just/sbin/ifconfig

The command could not be located because '/sbin:/usr/sbin' is not included in the PATH
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environment variable.
This is most likely caused by the lack of administrative privileges associated with your
user account.

ifconfig: command not found

There are three ways to check the IP address after the development board
starts:

1. Connect the HDMI monitor, then log in to the system and use the ip addr show
eth0 command to view the IP address

2. Enter the ip addr show eth0 command in the debugging serial terminal to view
the IP address

3. If there is no debugging serial port and no HDMI display, you can also check the
IP address of the development board's network port through the router's
management interface. However, in this method, some people often cannot see the IP
address of the development board normally. If you can't see it, the debug method
looks like this:

A) First check whether the Linux system has started normally. If the green
light of the development board is blinking, it is generally started normally. If only
the red light is on, it means that the system has not started normally;

B) Check whether the network cable is plugged in tightly, or try another
network cable;

C) Try another router (I have encountered many problems with the router,
such as the router cannot assign the IP address normally, or the IP address has been
assigned normally but cannot be seen in the router);

D) If there is no router to replace, you can only connect to an HDMI display or
use the debugging serial port to check the IP address.

In addition, it should be noted that the development board DHCP automatically

assigns an IP address without any settings.

4) The command to test the network connectivity is as follows, the ping command can
be interrupted through the shortcut key of Ctrl+C

orangepi@orangepi:~$ ping www.baidu.com -I eth0
PING www.a.shifen.com (14.215.177.38) from 192.168.1.12 eth0: 56(84) bytes of data.
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=1 ttlI=56 time=6.74 ms
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64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=2 ttlI=56 time=6.80 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=3 ttI=56 time=6.26 ms
64 bytes from 14.215.177.38 (14.215.177.38): icmp_seq=4 ttI=56 time=7.27 ms
~C

--- www.a.shifen.com ping statistics ---

4 packets transmitted, 4 received, 0% packet loss, time 3002ms

rtt min/avg/max/mdev = 6.260/6.770/7.275/0.373 ms
3.6.2.  WIFI connection test

First of all, please note that there is no WIFI module on the Orange Pi S
development board, and an external PCle network card or USB network card is
required to use the WIFI function.

For instructions on using the external PCle network card, please refer to the
section on how to use the AP6275P PCle network card.

For instructions on using the external USB network card, please refer to the

USB wireless network card test section.

Please do not connect to WIFI by modifying the /etc/network/interfaces
configuration file. There will be problems connecting to the WIFI network in this

way.

3.6.2.1. The server version image connects to WIFI through

commands

When the development board is not connected to Ethernet, not connected to
HDMI display, but only connected to the serial port, it is recommended to use the
commands demonstrated in this section to connect to the WIFI network. Because
nmtui can only display characters in some serial port software (such as minicom),
and cannot display the graphical interface normally. Of course, if the development
board is connected to an Ethernet or HDMI display, you can also use the commands

demonstrated in this section to connect to the WIFI network.

1) First log in to the linux system, there are the following three ways
a. If the development board is connected with a network cable, you can remotely

log in to the Linux system through ssh
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a. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the Linux system

b. If the development board is connected to the HDMI display, you can log in to the
linux system through the terminal displayed on the HDMI

2) First use the nmeli dev wifi command to scan the surrounding WIFT hotspots

orangepi@orangepi:~$ nmecli dev wifi

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

3) Then use the nmeli command to connect to the scanned WIFI hotspot, where:
a. wifi_name needs to be replaced with the name of the WIFI hotspot you want to
connect to
b. wifi_passwd needs to be replaced with the password of the WIFI hotspot you

want to connect to

orangepi@orangepi:~$ sudo nmcli dev wifi connect wifi_ name password wifi_passwd
Device 'wlan(' successfully activated with 'cf937f88-cale-4411-bb50-61f402eef293'.

4) Through the ip addr show wlan0 command, you can view the IP address of wifi

orangepi@orangepi:~$ ip addr show wlan0
11: wlan0: <BROADCASTMULTICAST,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
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noprefixroute
valid_1ft 259192sec preferred Ift 172792sec
inet6 fe80::4211:6019:a80e:4c31/64 scope link noprefixroute

valid_Ift forever preferred Ift forever

5) Use the ping command to test the connectivity of the wifi network, and the ping

command can be interrupted through the shortcut key Ctrl+C

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]=52 time=45.6 ms
64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=5 ttl=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

3.6.2.2. The server image connects to WIFI in a graphical way

1) First log in to the linux system, there are the following three ways

a. If the development board is connected with a network cable, you can remotely
log in to the Linux system through ssh

b. If the development board is connected to the debugging serial port, you can use
the serial port terminal to log in to the linux system (please use MobaXterm for
the serial port software, and the graphical interface cannot be displayed when
using minicom)

c. If the development board is connected to the HDMI display, you can log in to the
linux system through the terminal displayed on the HDMI

2) Then enter the nmtui command in the command line to open the wifi connection

interface

orangepi@orangepi:~$ sudo nmtui
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3) Enter the nmtui command

4 21 =

NetworkManager TUI
Please select an option

Edit a connection
Activate a connection
Set system hostname

Quit

to open the interface as shown below

4) Select Activate a connect and press Enter

NetworkManager TUI

Please select an option

5) Then you can see all the searched WIFI hotspots

—

Wired i

* Wired connection 1 #

Wi-Fi

mangepi_SG ek
: o KA
orangepi kKoK

- KA

oKk

s

koK

Fkk
*
*k
*%
Hk

<Deactivate>
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6) Select the WIFT hotspot you want to connect to, then use the Tab key to position the

cursor on Activate and press Enter

d_press Enter

<Act ivate>

Wired
* Wired connection 1

Wi-Fi
| el _orangepi 5G **¥ |

ook

. urangepi Hokkok
by i KKK

>
TRV Select thEXWiFi want to connect td
ES 3 :

HHK
*k
HK
ok
*k

S O S T wm HEESEE o

7) Then a dialog box for entering a password will pop up, enter the corresponding

password in Pssword and press Enter to start connecting to WIFI

Wired <Activate>
* Wired connection 1

Wi-Fi

#
—— Authentication required by wireless network p——m0—

Passwords or encryption keys are required to access the
wireless network ' = | orangepi'. 1. Enter WiFi password '

-
[Passvord L———

<Cancel> <OK>

i ——

ETWIFI

8) After the WIFI connection is successful, a "*" will be displayed in front of the

connected WIFI name
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Wired 1 <Deactivate>

* Wired connection 1 #

sk
Rk

After the WiFi is ggrygected, it will displa

frongx FEx
ok
ok

£ N *okx
K T o KIOM RGNANEGG *k*
kal rx
8 -2 -

£l

ey
X, 3

9) You can view the IP address of wifi through the ip addr show wlan0 command

orangepi@orangepi:~$ ip addr show wlan(
11: wlan0: <BROADCAST,MULTICAST,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: {f:{f
inet 192.168.1.11/24 brd 192.168.1.255 scope global dynamic noprefixroute wlan0
valid 1t 259069sec preferred 1ft 259069sec
inet6  240e:3b7:3240:c4a0:c401:a445:5002:ccdd/64  scope global  dynamic
noprefixroute
valid 1t 25907 1sec preferred 1ft 172671sec
inet6 fe80::4211:6019:a80e:4c31/64 scope link noprefixroute

valid _Ift forever preferred Ift forever

10) Use the ping command to test the connectivity of the wifi network, and the ping

command can be interrupted through the shortcut key Ctrl+C

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 ttl=52 time=43.5 ms

64 bytes from 182.92.236.130 (182.92.236.130): icmp_seq=2 ttl=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 ttl=52 time=45.6 ms

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

~C

--- Www.orangepi.org ping statistics ---
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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. 6. 2.3. Test method of desktop image

1) Click the network configuration icon in the upper right corner of the desktop (please
do not connect the network cable when testing WIFI)

Fri 2 Dec, 04:01 &' }) orangepi

2) Click More networks in the pop-up drop-down box to see all scanned WIFI hotspots,
and then select the WIFI hotspot you want to connect to

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) Then enter the password of the WIFI hotspot, and then click Connect to start
connecting to WIFI

WWw.orangepi.org www.xunlong.tv
189


http://www.orangepi.cn/
http://www.xunlong.tv/

é range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

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 [ 20000000t ccessessesses s ]

_ Show password

Cancel

4) After connecting to WIFI, you can open the browser to check whether you can access
the Internet. The entrance of the browser is shown in the figure below

& Run Program...

B terminal Emulater
B rile Manager

[ Mail Reader

@ web Browser

[ settings

B2 Accessaries

<% pDevelopment

% Graphics

<+ Help

v v v v

Chromium Browsar

B Multimedia
¥ office

€} System
® Log out

v v v B4

5) If you can open other web pages after opening the browser, it means that the WIFI
connection is normal
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o o |
Y Orange i - Grange Pi officis % ' . -
) & iarg B L 6 =

fo-Specc.. By Google BR [ Mobils Bookmarks

Hardware Software Customized services News Forums About us Service & Download hsy

Orange Pi R1 Plus LTS (With
Metal Case)

v

A mini-router with Dual-Gbps Ethernet ports
Cute, Lovely and Portable

Customized services |

We offer one-stop customized service based on open source products to shorten the path from
technology to application .

3.6. 3. How to set a static IP address

Please do not set a static IP address by modifying the /etc/network/interfaces

configuration file.

3.6.3.1. Use the nmtui command to set a static IP address

1) First run the nmtui command

orangepi@orangepi:~$ nmtui

2) Then select Edit a connection and press Enter

NetworkManager TUI

Please select an option

Edit a connection

Activate a connection
Set system hostname

Quit
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3) Then select the network interface that needs to set a static IP address, for example, to

set the static IP address of the Ethernet interface, select Wired connection 1.

Ethernet Tl <Add>
Wi-Fi <Edit...>
xunlong_orangepi_5G
<Delete>
4) Then select Edit with the Tab key and press Enter
Ethernet T | <Add>
Wi-Fi
xunlong_orangepi_5G
<Delete>

5) Then use the Tab key to move the cursor to the <Automatic> position shown in the
figure below to configure IPv4

| Edit Connection |

Profile name [[kSa(={cMele]p]sl=leysRe]s i}
ISVANa-MGE : 82:FO:D6:0F:66 (eth0)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Show>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <O0K>

6) Then press Enter, select Manual through the up and down arrow keys, and press Enter

to confirm
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| Edit Connection |

Profile name [[ifg=lsMele]a]sl=lcksRe]a i}
SVAR-MGE : 82:F0:D6:0F:66 (ethO)

= ETHERNET <Show=>
Disabled

= IPv4 CONFIGURATION| Automatic <Show>

= IPv6 CONFIGURATION| Link-Local <Show>

[X] Automatically co| Shared

[X] Available to all

<Cancel> <0K>

7) The display after selection is shown in the figure below

| Edit Connection |

Profile name [[kNg=leMelo]alsl=lakme]s M
}VaNa-BOE:82:FO:D6:0F:66 (ethd)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Show>
= IPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>

8) Then move the cursor to <Shew> via the Tab key

| Edit Connection |

Profile name [{g8g=leMEele]alal=IeysReln
DAVAR-MOE : 82:FO:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual>
= TPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>
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9) Then press Enter, and the following setting interface will pop up after entering

| Edit Connection |

M) ai =M Eu=llWired connection 1
DEVAR-WOE : 82:FO:D6:0F:66 (ethO)

= ETHERNET <Show>
= IPv4 CONFIGURATION <Manual>
Addresses <Add...>
Gateway

DNS servers <Add...>
Search domains <Add...>

Routing (No custom routes) <Edit...>
[ 1 Never use this network for default route
[ ] Ignore automatically obtained routes
[ ] Ignore automatically obtained DNS parameters

[ ] Require IPv4 addressing for this connection

= JPv6 CONFIGURATION <Automatic> <Show>

[X] Automatically connect
[X] Available to all users

<Cancel> <0K>

10) Then you can set the IP address (Addresses), gateway (Gateway) and DNS server
address in the position shown in the figure below (there are many other setting options in
it, please explore by yourself), please set according to your specific needs, The values

set in the image below are just an example

| Edit Connection |

Profile name [(i¥g=leMele]alpl=letsNelal}
ala-WethO (86:F2:85:2C:81:CE)

ETHERNET <Show>

IPv4 CONETGURATTON <Manual> <Hide>
Addresses jEPRGEINSVIIPL! <Remove>

<Add >

Gateway pRepasr: i
DNS servers LRERE:I: | <Remove>
SV

< T

Search domains <Add...>
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11) After setting, move the cursor to <OK> in the lower right corner, and press Enter to

confirm

= IPv6 CONFIGURATION <Automatic>

[X] Automatically connect
[X] Available to all users

<Show>

<Cancel>

12) Then click <Back> to return to the previous selection interface

Ethernet

Wired connection 1
Wi-Fi
xunlong_orangepi

i
i
2

<Add>
=EdiE, .2

<Delete>

13) Then select Activate a connection, move the cursor to <OK>, and finally click

Enter
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NetworkManager TUI

Please select an option

Edit a connection

gActivate a connection

Set system hostname

Quit \

14) Then select the network interface that needs to be set, such as Wired connection 1,

then move the cursor to <Deactivate>, and press Enter to disable Wired connection 1

\

—ired T
* Wired connection 1

Wi-Fi
* xunlong_orangepi _mll

15) Then please do not move the cursor, and then press the Enter key to re-enable Wired

connection 1, so that the static IP address set earlier will take effect
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Wired T
Wired connection 1
Wi-Fi
* xunlong_orangepl _mll
|

16) Then you can exit nmtui through the <Back> and Quit buttons

NetworkManager TUI

iied : <Activate> Please select an option
Wi-Fi Edit a connection

Activate a connection
Set system hostname

* xunlong_orangepi gl

« I e B
o~

\ <0K>

17) Then through ip addr show eth0, you can see that the IP address of the network port

has changed to the static IP address set earlier

orangepi@orangepi:~$ ip addr show eth0
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo fast state
\UP group default gqlen 1000
link/ether Se:ac:14:a5:92:b3 brd {f:Af: T ff:ff: ff
inet 192.168.1.177/24 brd 192.168.1.255 scope global noprefixroute eth0
valid_Ift forever preferred Ift forever
inet6  241e:3b8:3240:c3a0:€269:8305:dc08:135e/64  scope global dynamic
noprefixroute
valid It 259149sec preferred 1ft 172749sec
inet6 fe80::957d:bbbe:4928:3604/64 scope link noprefixroute
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valid_Ift forever preferred Ift forever

18) Then you can test the connectivity of the network to check whether the IP address is
configured OK, and the ping command can be interrupted through the shortcut key
Ctrl+C

orangepi@orangepi:~$ ping 192.168.1.47 -1 eth0

PING 192.168.1.47 (192.168.1.47) from 192.168.1.188 eth0: 56(84) bytes of data.

64 bytes from 192.168.1.47: icmp_seq=1 ttl=64 time=0.233 ms

64 bytes from 192.168.1.47: icmp_seq=2 ttI=64 time=0.263 ms

64 bytes from 192.168.1.47: icmp_seq=3 ttl=64 time=0.273 ms

64 bytes from 192.168.1.47: icmp_seq=4 ttI=64 time=0.269 ms

64 bytes from 192.168.1.47: icmp_seq=5 ttl=64 time=0.275 ms

~C

--- 192.168.1.47 ping statistics ---

S packets transmitted, 5 received, 0% packet loss, time 4042ms

rtt min/avg/max/mdev = 0.233/0.262/0.275/0.015 ms

3.6.3.2. Use the nmcli command to set a static IP address

1) If you want to set the static IP address of the network port, please insert the network
cable into the development board first. If you need to set the static IP address of WIFI,
please connect the WIFTI first, and then start to set the static [P address

2) Then you can view the name of the network device through the nmecli con show
command, as shown below
a. orangepi is the name of the WIFI network interface (the name is not necessarily
the same)

b. Wired connection 1 is the name of the Ethernet interface

orangepi@orangepi:~$ nmecli con show

NAME UUID TYPE DEVICE
orangepi cfc4922-ae48-46f1-84e1-2f19e9%ecS5e2a wifi wlan0
Wired connection 1  9db058b7-7701-37b8-9411-efc2ae8bfa30 ethernet eth0

3) Then enter the following command, where

a. "Wired connection 1" means to set the static IP address of the Ethernet port. If
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you need to set the static IP address of the WIFI, please modify it to the
corresponding name of the WIFI network interface (you can get it through the
nmcli con show command)

b. ipv4.addresses is followed by the static IP address to be set, which can be
modified to the value you want to set

c. ipv4.gateway represents the address of the gateway

orangepi@orangepi:~$ sudo nmcli con mod "Wired connection 1"\
ipv4.addresses '"192.168.1.110" \

ipv4.gateway '"192.168.1.1" \

ipv4.dns "8.8.8.8" \

ipv4.method "manual"

4) Then restart the linux system

orangepi@orangepi:~$ sudo reboot

5) Then re-enter the linux system and use the ip addr show eth0 command to see that

the IP address has been set to the desired value

orangepi@orangepi:~$ ip addr show eth(
3: eth0: <BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500 qdisc pfifo_fast state
UP group default gqlen 1000
link/ether Se:ae:14:a5:91:b3 brd ff:Af:{f: ff: ff: £f
inet 192.168.1.110/32 brd 192.168.1.110 scope global noprefixroute eth(
valid_Ift forever preferred Ift forever
inet6  240e:3b7:3240:¢3a0:97de:1d01:b290:fe3a/64  scope global dynamic
noprefixroute
valid_1ft 259183sec preferred Ift 172783sec
inet6 fe80::3312:861a:a589:d3¢/64 scope link noprefixroute
valid_lIft forever preferred lft forever

3.6.4. How to use AP6275P PCle network card
1) First, you need to purchase an AP6275P PCle network card as shown in the figure

below
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b 4

range Pi

Orange Pi 5

2) Then insert the AP6275P PCle network card into the M.2 interface of the development
board and fix it

N

range Pi

Orange Pi 5 -

Wi-Fi6 + BT5.0#%1R

3) Then open the configuration of the AP6275P PCle network card in the linux system,
the steps are as follows:

a. First run orangepi-config, normal users remember to add sudo permission

orangepi@orangepi:~$ sudo orangepi-config

b. Then select System
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orangepi-config

Configure Debian bullseye based OrangePi for the Orange Pi 5

SoC runs between 468 and 2460 MHz using ondemand governor.

Support: http://www.orangepi.org

EE  TEEpm—

Network Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

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

<ots

c. Then select Hardware

System settings

Install Install to/update boot loader
Bootenv  Edit boot environment

CPU Set CPU speed and governor

- 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 >

d. Then use the arrow keys on the keyboard to navigate to wifi-ap6275p, and then
use the space to select

Please do not select ssd-sata at the same time.

[1]
[]
i

.

f.  Then select <Back>
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Reboot to enable new features?

<Cancel=

The above settings will eventually add the configuration of
overlays=wifi-ap6275p to /boot/orangepiEnv.txt. After setting, you can check it first.
If this configuration does not exist, then there is a problem with the settings.

If you find it troublesome to use orangepi-config, you can also open

/boot/orangepiEnv.txt, and then add the configuration of overlays=wifi-ap6275p.

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep “ap6275p”
overlays=wifi-ap6275p

4) If everything is normal after restarting the system, use the following command to see
the device nodes of WIFI and Bluetooth

a. The command to view the WIFI device node is as follows:

orangepi@orangepi:~$ ip addr show wlan(
3: wlan0: <NO-CARRIER,BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500
qdisc fq_codel state DORMANT group default glen 1000

link/ether 70:17:54:b8:b3:17 brd ff: ff: {f: {f: ff: ff

b. The command to view the Bluetooth device node is as follows:

orangepi@orangepi:~$ hciconfig -a

hci0:  Type: Primary Bus: UART
BD Address: 82:CC:AE:62:CE:3E  ACL MTU: 1021:8 SCO MTU: 64:1
UP RUNNING
RX bytes:958 acl:0 sco:0 events:73 errors:0
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TX bytes:5544 acl:0 sco:0 commands:73 errors:0
Features: Oxbf Oxfe Oxcf Oxfe Oxdb 0xff 0x7b 0x87
Packet type: DM1 DM3 DM5 DH1 DH3 DHS HV1 HV2 HV3
Link policy: RSWITCH SNIFF

Link mode: SLAVE ACCEPT

Name: 'orangepid'

Class: 0x1c0000

Service Classes: Rendering, Capturing, Object Transfer
Device Class: Miscellaneous,

HCI Version: 5.1 (Oxa) Revision: 0x3{9

LMP Version: 5.1 (Oxa) Subversion: 0x1111

Manufacturer: Broadcom Corporation (15)

5) For wifi connection and test methods, please refer to the section of WIFI connection

test, so I won’t go into details here

6) For the test method of Bluetooth, please refer to the section on Bluetooth usage, so I
won’t go into details here

3. 6. 5. AP6275P PCle network card creates WIFI hotspot through
create_ap

create_ap is a script that helps quickly create WIFI hotspots on Linux, and
supports bridge and NAT modes. It can automatically combine hostapd, dnsmasq
and iptables to complete the setting of WIFI hotspots, avoiding complex
configuration for users. The github address is as follows:

https://github.com/oblique/create_ap

If you are using the latest image, the create_ap script has been pre-installed, and
you can create a WIFI hotspot through the create_ap command. The basic

command format of create_ap is as follows:

create_ap [options]| <wifi-interface> [<interface-with-internet>|

[<access-point-name> [<passphrase>|]

* options: You can use this parameter to specify the encryption method, the
frequency band of the WIFI hotspot, the bandwidth mode, the network sharing
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method, etc. You can get the options through create_ap -h

* wifi-interface: The name of the wireless network card

* interface-with-internet: The name of the network card that can be connected to
the Internet, generally eth0

* access-point-name: hotspot name

* passphrase: hotspot password

3.6.5. 1. create_ap method to create WIFI hotspot in NAT mode

1) Enter the following command to create a WIFI hotspot named orangepi and
password oerangepi in NAT mode

orangepi@orangepi:~$ sudo create_ap -m nat wlan( eth0 orangepi orangepi

2) If the following information is output, it means that the WIFI hotspot is created
successfully

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 eth0 orangepi orangepi
Config dir: /tmp/create_ap.wlan0.conf.fPItFUJ2

PID: 3831

INetwork Manager found, set ap0 as unmanaged device... DONE

Creating a virtual WiFi interface... ap0 created.

Sharing Internet using method: nat

hostapd command-line interface: hostapd cli -p

tmp/create _ap.wlan0O.conf.fPItFUJ2/hostapd ctrl

ap0: interface state UNINITIALIZED->ENABLED

ap0: AP-ENABLED

3) Take out the mobile phone at this time, and you can find the WIFI hotspot named
orangepi created by the development board in the searched WIFT list, and then you can

click orangepi to connect to the hotspot, and the password is the orangepi set above
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&8 oLk B iE N b

T4k R - @
8 = (i)

v/ xunlong_orangepi_5G

orangepi 8 = (i)

4) After the connection is successful, the display is as shown in the figure below

28 T /BEM ‘RiE

T4 IR - @
a8 = (i)

v/ orangepi

5) In NAT mode, the wireless device connected to the hotspot of the development board
requests an IP address from the DHCP service of the development board, so there will be
two different network segments, for example, the IP of the development board is
192.168.1.X

orangepi@orangepi:~$ ifconfig eth0

eth0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::938f:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:c8:25:42:82  txqueuelen 1000 (Ethernet)
RX packets 25370 bytes 2709590 (2.7 MB)
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RX errors 0 dropped 50 overruns 0 frame 0
TX packets 3798 bytes 1519493 (1.5 MB)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

By default, the DHCP service of the development board will assign an IP address of
192.168.12.0/24 to the device connected to the hotspot. At this time, click on the

connected WIFI hotspot erangepi, and then you can see that the IP address of the mobile
phone is 192.168.12.X

{ &8 T4k B M R5E

T4 IR - @

v/ orangepi =

9)
®

1PV 4 Hhid)

BCE IP =k

P ith 1t

F g 2565.255.255.0
PR 28 192.168.12.1

6) If you want to specify a different network segment for the connected device, you can

specify it through the -g parameter, such as specifying the network segment of the access
point AP through the -g parameter as 192.168.2.1

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 eth0 orangepi orangepi -g 192.168.2.1
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At this time, after connecting to the hotspot through the mobile phone, click the
connected WIFI hotspot orangepi, and then you can see that the IP address of the mobile
phone is 192.168.2.X

{ &8 T4k B M R5E

T4 IR - @

v/ orangepi =

9)
®

Py R
. Bzl
P bk

F M #Ehe 2565.255.255.0
AR 192.168.2.1
7) 1If the --freq-band parameter is not specified, the hotspot created by default is in the

2.4G frequency band. If you want to create a hotspot in the 5G frequency band, you can

specify it through the --freq-band 5 parameter. The specific command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap -m nat wlan0 eth0 orangepi orangepi --freq-band 5

8) If you need to hide the SSID, you can specify the --hidden parameter, the specific

command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap -m nat wlan( eth(Q orangepi orangepi --hidden

At this time, the mobile phone cannot search for the WIFI hotspot. You need to
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manually specify the name of the WIFI hotspot and enter the password to connect to the
WIFT hotspot

A REESR

BUH EL{th 4% A0

2R orangepi

R
=9

3.6.5.2. create_ap method to create WIFI hotspot in bridge mode

1) Eer the following command to create a WIFI hotspot named orangepi and password
orangepi in bridge mode

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 eth(Q orangepi orangepi

2) If the following information is output, it means that the WIFI hotspot is created

successfully

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 eth(Q orangepi orangepi
[sudo] password for orangepi:

Config dir: /tmp/create_ap.wlan0.conf.fgoU5Xgt

PID: 3141

INetwork Manager found, set ap0 as unmanaged device... DONE
Creating a virtual WiFi interface... ap0 created.

Sharing Internet using method: bridge

Create a bridge interface... br0 created.

hostapd command-line interface: hostapd cli -p
/tmp/create_ap.wlan0.conf.fg9US5Xgt/hostapd _ctrl

ap0: interface state UNINITIALIZED->ENABLED

ap0: AP-ENABLED
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3) Take out your mobile phone at this time, and you can find the WIFI hotspot named
orangepi created by the development board in the searched WIFT list, and then you can

click orangepi to connect to the hotspot, and the password is the orangepi set above

&8 oLk B iE N b

T4k R - @
8 = (i)

v/ xunlong_orangepi_5G

orangepi 8 = (i)

4) After the connection is successful, the display is as shown in the figure below

{ &8 T4k B M R5E

T4 IR - @
a8 = (i)

v/ orangepi

5) In bridge mode, the wireless device connected to the hotspot of the development
board also requests an IP address from the DHCP service of the main router (the router
connected to the development board), for example, the IP of the development board is
192.168.1.X

orangepi@orangepi:~$ ifconfig eth0
eth0: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1500
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inet 192.168.1.150 netmask 255.255.255.0 broadcast 192.168.1.255
inet6 fe80::9381:8776:5783:afa2 prefixlen 64 scopeid 0x20<link>
ether 4a:a0:¢8:25:42:82 txqueuelen 1000 (Ethernet)

RX packets 25370 bytes 2709590 (2.7 MB)

RX errors 0 dropped 50 overruns 0 frame 0

TX packets 3798 bytes 1519493 (1.5 MB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 83

The IP of the device connected to the WIFI hotspot is also assigned by the main
router, so the mobile phone connected to the WIFI hotspot and the development board are
in the same network segment. At this time, click on the connected WIFI hotspot orangepi,
and then you can see the IP address of the mobile phone Also 192.168.1.X

{ i38E T B iE M R5E

Tt B 1R @
®

)

v/ orangepi "]

EcEIP
IPithiik

F M Ehe 2655.255.255.0
iz-dz:Eir 192.168.1.1

6) If the --freq-band parameter is not specified, the hotspot created by default is in the
2.4G frequency band. If you want to create a hotspot in the 5G frequency band, you can

specify it through the --freq-band S parameter. The specific command is as follows
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Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 eth0 orangepi orangepi --freq-band 5

7) If you need to hide the SSID, you can specify the --hidden parameter, the specific

command is as follows

Note that in the following command, Debian12 needs to modify eth0 to end1.

orangepi@orangepi:~$ sudo create_ap -m bridge wlan0 eth(0 orangepi orangepi --hidden

At this time, the mobile phone cannot search for the WIFI hotspot. You need to
manually specify the name of the WIFI hotspot and enter the password to connect to the

WIFT hotspot
WARSES

HGH Hith W4 A
HIR  orangepi

el
e

3. 7. SSH remote login development board

Linux systems enable ssh remote login by default and allow the root user to log
in to the system. Before logging in with ssh, you first need to ensure that the
Ethernet or wifi network is connected, and then use the ip addr command or check

the router to obtain the IP address of the development board.

3.7. 1. SSH remote login development board under Ubuntu
1) Get the IP address of the development board

2) Then you can remotely log in to the linux system through the ssh command
test@test:~$ ssh root@192.168.1.xxx (Need to be replaced with the IP address
of the development board)

root@192.168.1.xx's password: ( Enter the password here, the default password

is orangepi)
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Note that when entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any
fault, just press Enter after inputting.

If you are prompted to refuse the connection, as long as you are using the image
provided by Orange Pi, please do not suspect that the password orangepi is wrong,

but look for other reasons.

3) After successfully logging in to the system, the display is as shown in the figure below

:$ ssh root@192.168.1.150
root@192.168.1.150's password:

System load: 1% 9 min
Memory usage: 2% of 7.51G IP: 192.168.1.150
CPU temp: 49°C Usage of /: 12% of 15G

Last login: Thu Dec 1 12:57:42 2022
root@rangepi5:~#

If ssh cannot log in to the linux system normally, please first check whether the
IP address of the development board can be pinged. If the ping is ok, you can log in
to the linux system through the serial port or HDMI display and then enter the
following command on the development board and try again. Is it possible to

connect:

root(@orangepi:~# reset_ssh.sh

If it still doesn't work, try to reset the system.

3.7.2. SSH remote login development board under Windows
1) First obtain the IP address of the development board

2) Under Windows, you can use MobaXterm to remotely log in to the development

board, first create a new ssh session
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Open Session
Then select SSH in Session Setting
Then enter the IP address of the development board in the Remote host

/e o o p

Then enter the user name root or orangepi of the linux system in Specify
username
e. Finally click OK

a X
" g Mucror Help
O R " & 0@ X o
Gomes Semra  ew S MiiBeac Tumdeg Pedages Seli  Heb
'
¥ 2. Select SSH e
£ 1. Open Session
&
EmE ¥ E Q2 e * @ m @ x =]
SSH [Telnet Rsh Xdmcp RODP VNG FTP SFTP  Serial File Shel Browser Mosh Aws 53 WSL

BB Basic SSH settings

[ Remeta ot " 12216913 | |5-;5m.n e ‘ Pot [2

BN Advanced SSH seltings \. Terminal settings 3 Network seftings X\r\aw settings

3. Enter the IP address of the development board

4. Enter the username of the linux system, orangepi or root

Secure Shell (SSH) session

5. Finally click OK

ok © Cancel

3) Then you will be prompted to enter a password. The default passwords for root and

orangepi users are orangepi

Note that when entering the password, the specific content of the entered
password will not be displayed on the screen, please do not think that there is any

fault, just press Enter after inputting.

B 192.168.1.122 (root)

Terminal Sessions View Xserver Tools Games Settings Macros Help

E % % s x ® B Y 2 &8 ¢ 0

Session Servers Toaols Games  Sessions View Split MultExec Tunneling Packages Settings Help

| Quigleconnect... [%]3 192.168.1.122 (root) * N
ﬁsessmns s password:

&
. 192.168.1.122 (root)
g
2
2
&
o
[=}
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4) The display after successfully logging in to the system is shown in the figure below
L] :

—@ \.:;;-r !‘ X h-; -:c'.'- =|:!_:‘ -E.élr 11,-« 7_. - ¢¢ e

Session  Servers Tools Games  Sessions Wiew Split MultiExec Tunneling Packages Settings Help

Iroot/

- Name

_
.cache * 5

.config * S55H-brows T

Pt * X11-forwarding : « (remote display is forwarded through SSH)
.pip
.bash_history
.bashrc
.desktop_autologin
viminfo
wget-hsts
Xautharity

.zshre

» For more info, ctrl+click on help or visit our we

0.0 Bullseye with Lir

Up time:
IP:
Usage of /:

3.8. How to use ADB

3.8.1.  How to use network adb
1) After the system starts, please confirm that adbd has been started

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

2) Then check the IP address of the development board and write it down

3) Then install the adb tool on the Ubuntu PC
test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

4) Then use the following command to connect to the network adb

test@test:~$ adb connect 192.168.1.xx:5555 #IP address please replace with the
IP address of the development board
* daemon not running; starting now at tcp:5037

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

List of devices attached
192.168.1.xx:5555 device

5) Then use the following command to log in to the linux system of the development
board
test@test:~$ adb shell

root@orangepiS:/# <--- After seeing this prompt, it means that you have

successfully logged in to the development board

6) The command to upload files to the development board using adb is as follows
test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

7) The command to restart the development board using adb is as follows
test@test:~$ adb reboot

If you do not have the adb tool in your Windows system, you can use the adb
program in the RKDevTool software (this software is useful in the section on how to
burn the Android image to SPIFlash+NVMe SSD).

=M@ » RKDevTool Release v2.92 » hin

s

1K

2] AdbWinApi.dll

[#] AdbWinUsbApi.dil
[=] AFPTool

[#] RKImageMaker

An example using adb in Windows looks like this:
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3.8.2.  Use a type-c data cable to connect to adb
1) First prepare a good quality Type-C data cable

2) Then please make sure that there is no USB device plugged into the USB interface

below
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3) Then connect the development board and Ubuntu PC through the Type-C data cable.
The position of the Type-C interface of the development board is shown in the figure

below:

4) Then run the following command to set the Type-C interface to device mode

orangepi@orangepi:~$ sudo set_device.sh

If the set _device.sh script does not exist in the Linux system, please use the

following command directly:

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

orangepi@orangepi:~$ sudo systemctl restart usbdevice

5) Then please make sure that adbd has been started

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

6) Then install the adb tool on the Ubuntu PC
test@test:~$ sudo apt-get update
test@test:~$ sudo apt-get install -y adb

7) Then use the following command to see if the adb device is recognized
test@test:~$ adb devices

List of devices attached

e0f9f71bc343c305 device

8) Then use the following command to log in to the linux system of the development
board

test@test:~$ adb shell
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root@orangepiS:/# <--- After seeing this prompt, it means that you have

successfully logged in to the development board

9) The command to upload files to the development board using adb is as follows
test@test:~$ adb push filename /root
filename: 1 file pushed. 3.7 MB/s (1075091 bytes in 0.277s)

If you do not have the adb tool in your Windows system, you can use the adb
program in the RKDevTool software (this software is useful in the section on how to
burn the Android image to SPIFlash+NVMe SSD).

£H » RKDevTool Release v2.82 » bin

-

13
4
T
)
m
m
b
Ji2
}

2] AdbWinApi.dll

| AdbWinUsbApi.dll
AFPTool
[5] RKImageMaker

B EERRB

[T S T S T S
o S ] e D

An example using adb in Windows looks like this:
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3.9. The method of uploading files to the Linux system of the

development board

3.9.1.  The method of uploading files to the development board
Linux system in Ubuntu PC

3.9.1.1. How to upload files using the scp command

1) Use the scp command to upload files from the Ubuntu PC to the Linux system of the
development board. The specific commands are as follows
a. file_path: need to be replaced with the path of the file to be uploaded
b. orangepi: It is the user name of the Linux system of the development board, and
it can also be replaced with other ones, such as root
c. 192.168.xx.xx: It is the IP address of the development board, please modify it
according to the actual situation
d. /home/orangepi: The path in the Linux system of the development board, which

can also be modified to other paths

test@test:~$ scp file_path orangepi@192.168.xx.xx:/home/orangepi/

2) If you want to upload a folder, you need to add the -r parameter

test@test:~$ scp -r dir_path orangepi@192.168.xx.xx:/home/orangepi/

3) There are more usages of scp, please use the following command to view the man

manual

test@test:~$ man scp

3.9.1.2. How to upload files using filezilla

1) First install filezilla in Ubuntu PC
test@test:~$ sudo apt install -y filezilla

2) Then use the following command to open filezilla
test@test:~$ filezilla
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3) The interface after filezilla is opened is as follows, at this time, the display under the

remote site on the right is empty

Filezilla = &
X{F(F) REE) ZH(NV) FHM ESHRGS) BEB) FEBH)
# v EENEE O kO = 4 &
EAUH): AR FE(W): ®O(P): BREERQ |~
IHihs: | / v
v -
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
M proc EES 2022512503+
root HF 2022512503
runm B® 20224F12 503
M\xi.r{ﬂ:ﬁ?ﬁ/\\El%, *JI\E".H:?,?;F; T SR
MRE 28/ i BE EEx K AR KE
FUBABYSCHF | IR | ARTHEYE S
& pimles e

4) The method of connecting the development board is shown in the figure below

FileZilla = i 8
3.Password: orangepi 5 Click Quick Connect

XfEF BEE SRV FEM ESRE BEE) BHH
# v [20s ok = 4 &%

£ | 1921681100 | ﬁF‘%(U):lrnot |vs?ﬁa<w>: %D(P):lzz | HEmEEQ | -

2 Usemame 4.Port number 22

1.IP address

5) Then choose to save the password, and then click OK
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fEEN?
D481k Filezilla i (EEFFBIS7
IR St Filezilla BHEE, E1 FileZilla FEFMEELTHABAES,

FERFE®(0)

FEIEEEFHSEEV

& (M):

BRENEB(R):

IZE-BEXAEERE! BERIIEMNER,

6) Then choose to always trust this host, and then click OK

REXHRER x

o ERSBHEHSERAAN. TEEDZRSSHRIER

IEHTAHEL

s

4l

HERE®

B

B

[Blezeezzn. sermmmrzre

I

7) After the connection is successful, you can see the directory structure of the

development board linux file system on the right side of the filezilla software

sftp://root@192.168.31.11 - FileZilla > & =
XH(F) HEE ETEV) FREM BRSBHS) PEE) FEHEH
H vy [0S Ok LT =2a s
FHlH):  tp://192.168.31.11 | FIRE(U): | root EEB(W): | semesens wO(P): HREEZQ | ~
A7 Connected to 192.168.31.11
R EmBRIIE..
R7:  Listingdirectory froot
K Pl /root BIE RAETH
| FMEs: ~ || mi2ussR: | froot ~
¥ E‘ ~ my
L oot
| SlEAD Tt BiEEH
=k 2022811506
=k 2022508F09-
Bx 202211506
EE] 20224 11H 05 XfFH A XA XEER  RiEER R FiEE/H
BR 202261203 I
B3 2022408 09-+ [ .cache BR 20224128+ drwx—  rootroot
B3 2022511806 [ .config ER 20225128 drwxrxrx root root
BR 2022512503 T .oh-my-zsh EE3 20224123 drwxrxrx root root
R4 2022812503~ = .pip B® 2022512+ drwxrexr% root root
BE 202261203 “Xauthority 558 X#F 2022412+ -"w—  rootroot
| a= anaatEaaBan... .bash history 793B it 20224E128 TW— root root
:M\vlttﬁn?ﬁﬁ\ﬁ%.k +*/hEit226R sV AaNES. FhBit504MB

| R/t AR EEXH K hER K&
|

8) Then select the path to be uploaded to the development board on the right side of the
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filezilla software, and then select the file to be uploaded on the Ubuntu PC on the left side
of the filezilla software, then click the right mouse button, and then click the upload

option to start uploading the file to the development board bingo.

sftp://root@192.168.31.11 - FileZilla - o x
XTHF) REE) FHEV) EH(M MHSBHES) HE=B) EHH)
# v EIEEEES O ik © % T O 98
FHUH): | tpy//192.168.31.11 | FHFA(U): root EEI(W):  sessenen WO(P): HEEEQ | v
WA Bl home t9ERAIY
R iEEXfhome/orangepi"fy HRFIE. .
R#&:  Listing directory /home/orangepi
K7 Filii*/home/orangepi”s] B RAILH
i | /home/test/Downloads/test/ ~ | RIS | /home/orangepi ~
m ) ) 2 boot
Music 2 dev
> Pictures ¥ etc
Public v home
Templates -
Videos ? .cache
> VirtualBox VMs 2 .cinnamon
bin CIR—-
XHE A SR SR BiiH XS A XA XHERE RiERR MR FaE/E
v _bashrc 3.6KB X 20225128 TW-~—-  Orangepi ...
B nomachine 8.2.3 3... VE12503 .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 ...
BEET 1AV h/hRioR SIBER0 1P VHFI6TASR. */hEi: 6268
EL S N C4eih KA
R385/t it i SREREEAY X Hxd K
BIF(E)
HHER(D)
EnER
FIBABIC# | fRHEM | PRIIBYIEH
2O prLs se

9) After the upload is complete, you can go to the corresponding path in the development

board linux system to view the uploaded files

10) The method of uploading folders is the same as that of uploading files, so I won’t go

into details here
3.9.2. The method of uploading files to the Linux system of the
development board in Windows PC

3.9.2.1. How to upload files using filezilla

1) First download the installation file of the Windows version of the filezilla software,

the download link is as follows

https://filezilla-project.org/download.php#close
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EFileZilla.......

Home
FileZilla

[FFiezilsPo p 088
oDo

Fiezila Pro — ~ < .
e o DoWnload FileZilla| Client For Windows (64bit x86)
sttt The latest stable verson of FlZla Cllent 1 3.62.2

Community Please select the file appropriate for your platform belan:
Forum Il
wiki © Windows (64bit x86) £&

General L B
FAQ Download £ A—
Support FilezZilla Client MEXETH
Contact
License -
Privacy Policy This Installer may Include bundled offers, Check Below for more options,
Trademari Policy

D lopment The 4bit versions of Windows 8.1, 10 and 11 are supported.
Source cade © More download options
Nightly bullds '
Transiations Gther platforms: &30 O O
i ot what you are looking for?
Iamie tracker- = Show additional download options

Other projects

Please select your edition of FileZilla Client
Filezilla Filezilla — pyopia pro  FileZilla Pro
with manual + CLI
Standard FTP Yes Yes Yes Yes
FTP over TLS Yes Yes Yes Yes
SFTP Yes Yes Yes Yes
Comprehensive PDF manual - Yes Yes Yes
Amazon S3 < = fes 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 - - - Yes
Yownload Select Select Select
[———

2) The downloaded installation package is as follows, and then double-click to install
directly

FileZilla_Server_1.5.1 win64-setup.exe

During the installation process, please select Decline on the following installation

interface, and then select Next>
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= X
Optional Offer
Flease consider this optional offer.

@ Download the Brave browser today

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

+ Load pages 3x to 6x faster

o Use 33% less memory and save battery life

« Automatically block YouTube video ads

« Earn rewards for viewing privacy-respecting ads l

‘fes, install the Brave browser and I accept Brave's Terms rave
of Use and Privacy Policy. Please note that FileZilla is not

affiliated with Brave.

Privacy Policy Terms of Lise

() Accept (® Dedline

Tullsaft Trskall S br—————

<Back | MNext> Cancel

3) The interface after filezilla is opened is as follows, at this time, the display under the

remote site on the right is empty

Z-RFTEORO T Tacs

=0 | mraUr | emw: Ok -

TIWES; | C:\Usersitest

B
- O preis

e G

ZEE XA TR BERY B ETT REAS TSR RESK L] EE/E
2022/12/3 20:06-..
2022/11/6 0:23:28
2022111119 1:30:
2022112/31
2022/12/3 19:41:..
2022/12/3 20:05:...
2022/11/6 0:23:28
2022/11/6 0:23:28
202211213 20:06:...
2022/11/6 0:23:28
2022/12/3 19:41-..
2019/12/7 17:
2022/11/6 0:25:

EEEENCAREE

|

1 3244 0 27 MER. XhSit: 8,003,604 FT T,

ESE/ETE Al EEE *h ERR wE

MR | (el AR
O WS e

4) The method of connecting the development board is shown in the figure below:
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FileZilla = i 8
3.Password: orangepi 5 Click Quick Connect

XE(F) HRIE(E) ERV) fFH(N RBHR(G) FEB) FTEIH)

# v [52l0E Ok = 4 &8

1.IP address 5.1 esmaing 4.Port number 22

5) Then choose to save the password, and then click OK

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

O AZRFEB0)
O BB EraEsEm
EEE(M):
4 BREAEBR):
TEE-EEELERS! EFILES.

6) Then select Always trust this host, and click OK

0 BIRETE BRI EBaHE
.
AR
= 192.168.31.11:22
LR ssh-ed25519 255
| SHA256:cHNILI yEfdRQc dyPsiLw3w

NEFA)

BE e

P e

7) After the connection is successful, you can see the directory structure of the

development board linux file system on the right side of the filezilla software
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SOEHF) WREIE EEV) S

2=(5) BE((E) EEH)

FEEomO « v Tdaos

.iﬂ(H); |-;p://192‘163‘31.‘ mpg(u):|mm | m(m:|........

| =Oe): l:l HEEERQ) |~
475 Connected to 192.168.31.11 ~
R ERERFE.
iz Listing directory froot
R FIH oot IERAY ¥
- || mEas: [ root v
S EEET
@ | root
" The directory structure of the Linux file system of the development board
T i b R BiEER ~
2022/12/3 18:57:... iR et > st f-=ilia 4 R FEEE
202211243 18:57-..
2022/12/3 18:57:... .cache brat =33 2022/12/3 16... root root
ok 2022/11/11 1:48:.. config i 2022/12/3 4:... root raot
i 2022/12/3 18:55:.. .ch-my-zsh pra=m3 2022/12/3 5. root root
s 2022/12/3 0:17:04 pip puioS3 2022/12/3 16... root raot
i 2022/11/13 0:14:.. [ \bash_histery 793 BASHHIS.. 2022/12/318.. - root root
hod 2022/12/3 19:57-.. |7 bashrc 3523 BASHRC.. 2022/12/3 4. root root
prat=o 2022/11/26 19:2... [7] .desktop_autclogin 0 DESKTOP.. 2022/12/3 4:... root root
pod 2022/12/3 20:06:... [ wiminfo 1375 VIMINFO .. 2022/12/317.. - root reot
gz 2019/12/7 17:14.... ﬂ‘wgat—hsts 169 WGET-HS... 2022/12/3 16.. -rw- root root
SrigsE 2022/12/3 18:55:.. [ Xautherity 55 XAUTHOR.. 2022/12/318.. - root root
hod S 2022/11/10 103... [ zshre 3979 ZSHRCSO# 2022/12/3 5i.. -rw-r--r—-  root root
S 2022/11/6 16:20:... v
3 NSf #0111 DNEE. FobEi 1744838656 F15 7 i #0 4 ARR. At 0,804 FH
BRI BE EES o HER S
PRSIt | iy | AR |
RO po= e

8) Then select the path to be uploaded to the development board on the right side of the
filezilla software, and then select the file to be uploaded on the Windows PC on the left
side of the filezilla software, then click the right mouse button, and then click the upload

option to start uploading the file to the development board bingo
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& sftpi//root@192.168.31.11 - FleZila - o X
MR REE BEV) ) BESEGC BEE) Z2EH)
- EFTEOoRO W VT8
=AU [ sftps/192.168.31. | FBAE(U): | root | mmw: [sessanes | moer[ | mm=mo |~
K% Connected to 192.168.31.11 "~
t EHERE
47 Listing directory froot
thE B root MERA %
v | RS |/root <
DB
s - | root
b
W
T
|
B mES] N AR BEEN R HEEAE
bl * |1 cache Tz 2022/12/3 16, drwc—-— root root
It revw 2022/11/11 1:48:.. config bt 2022/12/3 4. druxrxrx  root root
i 2022/12/3 18:55: oh-my-zsh poa: =33 2022/12/3 5:.. draxr-xrx  root root
5 y
Saftse 2022/12/3 0:17:04 pip = 2022/12/3 16.. drwxr-xr-x oot roet
= 2022/11/13 0:14:., [ bash_history 793 BASH_HIS.. 2022/12/3 18.. -rw——- root root
HTE” i 2022/12/3 19:57... [ bashre 3523 BASHRC.. 2022/12/3 4. -rwr—r-  root root
REE pat = 2022/11/26 19:2. [7] .desktop_autologin 0 DESKTOP.. 2022/12/3 4. -rw-rw-r- root root
HRERO it 2022/12/3 20:06: [ wiminfo 1,375 VIMINFO ... 2022/12/3 17u.  -rw---- root root
HRERIHAAY) R 2019MATAT I [ wget-hsts 169 WGET-HS.. 2022/12/316.. -wr—r—  root root
BERE otz 2022/12/3 18:55:. [] Xauthority 55 XAUTHOR.. 2022/12/3 18 -rw--—---  root root
prat =3 2022/11/10 10:3, [ zshre 3,979 ZSHRCIZM 2022/12/3 5:.. -rwe-r-r- root root
(D) S 2022/11/6 16:20; -
E&ER)
| — 7 Azl 30 4 AER. Ao 9,804 T
e s ot mE IR Fh HER RS
FIRARDZE: | eS| RS
DO W= e

9) After the upload is complete, you can go to the corresponding path in the Linux

system of the development board to view the uploaded file

10) The method of uploading a folder is the same as that of uploading a file, so I won’t

go into details here

3. 10. HDMI Test

3.10.1. HDMI display test

1) Use HDMI to HDMI cable to connect Orange Pi development board and HDMI

display
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2) After starting the linux system, if the HDMI display has image output, it means that

the HDMI interface is in normal use.

Note that although many notebook computers have an HDMI interface, the
HDMI interface of the notebook generally only has the output function, and does
not have the function of HDMI in, that is to say, the HDMI output of other devices
cannot be displayed on the notebook screen.

When you want to connect the HDMI of the development board to the HDMI
port of the laptop, please make sure that your laptop supports the HDMI in

function.

When the HDMI is not displayed, please check whether the HDMI cable is
plugged in tightly. After confirming that there is no problem with the connection,

you can change a different screen and try to see if it is displayed.

3.10.2. HDMI to VGA display test

1) First, you need to prepare the following accessories
a. HDMI to VGA converter

b. A VGA cable

c. A monitor or TV that supports VGA port

2) The HDMI to VGA display test is as follows
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When using HDMI to VGA display, the development board and the Linux
system of the development board do not need to make any settings, only the HDMI
interface of the development board can display normally. So if there is a problem

with the test, please check whether there is a problem with the HDMI to VGA
converter, VGA cable and monitor.

3.10.3. HDMI resolution setting method
1) First open Display in Settings
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RuN Program...
B Terminal Emulatar
B File Manager
) Mail Reader
@ web Browser

4 = settings Manager
[2€ Accessories » Accessibility

< Development » o Additional Drivers
# Graphics »

B Advanced Network Configuration

< Help ke Appearance

& Intemnet » 0 sluetooth Adapters
) Multimedia »  © sluetooth Manager
¥ office » & color profiles

3 System » M pefault Applications

@ Log Out M Desktop

tx Configuration
% File Manager Settings
= Input Method

|
& Keyboard
'l Mouse and Touchpad
A nNotifications

(b OrangePi config
B panel

® rPower Manager
[E erint settings
B Rremovable Drives and Media

8 screensaver
/i Session and Startup
< Settings Editor
@ Software & Updates
21 window Manager

&1 window Manager Tweaks

B, Workspaces.
M xfce Terminal Settings

2) Then you can see the current resolution of the system

| HDMI-1

Resolution: 1920x1080%

Scale: 1x

Refresh rate:

Rotation:

Reflection:

X Close

3) Click the drop-down box of Resolution to see all resolutions currently supported by
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the monitor

HDMI-1

Resolution:

Seale: 1280x1024

1280x960
Refresh rate Sy
Rotation: 1280x720
- — 1024x768
BOOx&00
720%576

720x480

X Close

4) Then select the resolution you want to set, and click Apply

E Display

General Advanced

HDMI-1

Resolution: 1280x1024

Scale: 1x

Refresh rate:

Rotation:

Reflection:

X Close
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5) After the new resolution is set, select Keep the configuration

O Applications = P8 Display % Confirmation Fri 2Dec,01:13 iy ¢fi)orangepi

E Display = [+ x

General

Resolution 1280x1024 tw

1x -

rate: | 60.0 Hz -

None -

a Would you like to keep this configuration?
The previous configuration will be restored in 1 seconds if you do not reply to this question, feflectior

| Keep this configuration | Restore the previous configuration

L3

None -

B Help

3.11. How to Use Bluetooth

Please note that there is no Bluetooth module on the Orange Pi 5 development
board, and an external PCle network card with Bluetooth or a USB network card
with Bluetooth is required to use the Bluetooth function.

For instructions on using the external PCle network card, please refer to the
section on how to use the AP6275P PCle network card.

For instructions on using the external USB network card, please refer to the
USB wireless network card test section.

3.11.1. Test method of desktop image
1) Click on the Bluetooth icon in the upper right corner of the desktop

Fri 2 Dec, 02:37 /8] g 3 i) orangepi
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2) Then select the adapter

Fri 2 Dec, 02:45 E IJ’ a ﬂl})omngepi

£ Turn Bluetooth Off

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

) Devices...

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

Exit

3) If prompted the following interface, please select Yes

[ shall bluetooth get enabled automatically? 1

4) Then set the Visibility Setting to Always visible in the Bluetooth adapter setting

interface, and then close it

. Bluetooth Adapters » = A

orangepis

Visibility Setting
_ Hidden
I O Always visible

| Temporarily visible

Always
Friendly Name

orangepis

5) Then open the configuration interface of the Bluetooth device
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Fri 2 Dec, 02:50 5] f a ) orangepi

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

~ Send Files to Device...

) Recent Connections..

@ Adapters...

[#%) Local Services...
& Plugins

<> Help

Exit

6) Click Search to start scanning the surrounding Bluetooth devices

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) Then select the Bluetooth device you want to connect to, and then click the right
button of the mouse to pop up the operation interface of the Bluetooth device, select Pair

to start pairing, and the demonstration here is to pair with an Android phone

8 Bluetooth Devices
Adapter Device View Help

Q Search D A ¢ Setup... = =" Send File

™| OPPO K9 5G

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

0 connect
Connect To:

% Network A =5 Point

§ Info

s Send note
EH send a File...

KB 0.00 B/s il &)

Rename devica...
@ Remove... -
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7) When pairing, a pairing confirmation box will pop up in the upper right corner of the
desktop, just select Confirm to confirm, and the phone also needs to confirm at this time

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) After pairing with the mobile phone, you can select the paired Bluetooth device, then
right-click and select Send a File to start sending a picture to the mobile phone

Bluetooth Devices 4 - O X

Adapter Device View Help
Q Search Setup. = ~=" Send File

iaomi 125 Pro

0 connect
Connect To:
@ Network Access Point
& Info
y Send note

r
< Trust
4 Setup...

Rename device... LR 1]

@ Remove...

9) The interface for sending pictures is as follows

Adapter View Help

Q Search | - = Send File

9 Sending files via Bluetooth

To: Xiaomi 125 Pro
File: /homeforangepi/Pictures/l.png

5582 04 KB 114,53 KB/sy 25 36 X8 1 40 x0/s @ &

1 i “15 IJI

235
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3. 12. USB Interface Test

The USB interface can be connected to a USB hub to expand the number of
USB interfaces.

3.12.1. Connect USB mouse or keyboard test
1) Insert the USB interface keyboard into the USB interface of the Orange Pi

development board
2) Connect Orange Pi board to HDMI display

3) If the mouse or keyboard can operate normally, it means that the USB interface is
working normally (the mouse can only be used in the desktop version of the system)
3.12.2. Connect USB storage device test

1) First insert the U disk or USB mobile hard disk into the USB interface of the Orange

Pi development board

2) Execute the following command, if you can see the output of sdX, it means that the U

disk is recognized successfully

orangepi@orangepi:~$ cat /proc/partitions | grep "sd*"
major minor #blocks name

8 0 30044160 sda

8 1 30043119 sdal

3) Use the mount command to mount the U disk to /mnt, and then you can view the files
in the U disk

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

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

4) After mounting, you can view the capacity usage and mount point of the U disk
through the df -h command

orangepi@orangepi:~$ df -h | grep "sd"
/dev/sdal 29G 208K 29G 1% /mnt
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3.12. 3. USB wireless network card test
The usable USB wireless network cards that have been tested so far are as follows.
For other types of USB wireless network cards, please test them yourself. If they cannot

be used, you need to transplant the corresponding USB wireless network card driver.

serial number model
1 RTL8723BU
Support 2.4G WIFI+BT4.0
2 RTLS8811
Support 2.4G +5G WIFI
3 RTL8821CU
Support 2.4G +5G WIFI
Support BT 4.2

3.12. 3. 1. RTLS8723BU test

1) First insert the RTL8723BU wireless network card module into the USB interface of

the development board

2) Then the linux system will automatically load the RTL8723BU bluetooth and
WIFI-related kernel modules, through the lsmod command, you can see that the

following kernel modules have been automatically loaded

orangepi@orangepi:~$ Ismod

Module Size Used by
rfcomm 57344 16
rtI8xxxu 106496 0

rtk btusb 61440 0

3) Through the dmesg command, you can see the loading information of the
RTL8723BU module
orangepi@orangepi:~$ dmesg
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[ 83.438901] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 83.588375] usb 2-1: New USB device found, idVendor=0bda, idProduct=b720,
bcdDevice= 2.00

[ 83.588403] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3

[ 83.588422] usb 2-1: Product: 802.11n WLAN Adapter

[ 83.588443] usb 2-1: Manufacturer: Realtek

[ 83.588460] usb 2-1: SerialNumber: 00e04c000001

[ 83.601974] Bluetooth: hci0: RTL: examining hci_ver=06 hci_rev=000b Imp_ ver=06
Imp subver=8723

[ 83.603894] Bluetooth: hciO: RTL: rom_version status=0 version=1

[ 83.603920] Bluetooth: hci0O: RTL: loading rtl bt/rtl8723b_fw.bin

[ 83.610108] Bluetooth: hciO: RTL: loading rtl bt/rtl8723b_config.bin

[ 83.611274] Bluetooth: hciO: RTL: cfg sz 68, total sz 22564

[ 83.658494]  rtk btusb: Realtek  Bluetooth USB  driver ver
3.1.6d45ddf.20220519-142432

[ 83.658651] usbcore: registered new interface driver rtk_btusb

[ 83.667124] usb 2-1: This Realtek USB WiFi dongle (0x0bda:0xb720) is untested!

[ 83.667137] usb 2-1: Please report results to Jes.Sorensen@gmail.com

[ 83.890140] usb 2-1: Vendor: Realtek

[ 83.890153] usb 2-1: Product: 802.11n WLAN Adapter

[ 83.890159] usb 2-1: rtl8723bu_parse_efuse: dumping efuse (0x200 bytes):

[ 83.890412] usb 2-1: RTL8723BU rev E (SMIC) 1TIR, TX queues 3, WiFi=1, BT=1,
GPS=0, HI PA=0

[ 83.890417] usb 2-1: RTL8723BU MAC: 00:13:ef:f4:58:ae

[ 83.890421] usb 2-1: rtI8xxxu: Loading firmware rtlwifi/rtl8723bu_nic.bin

[ 83.895289] usb 2-1: Firmware revision 35.0 (signature 0x5301)

[ 84.050893] Bluetooth: hciO: RTL: fw version 0x0e2f9173

[ 84.266905] Bluetooth: RFCOMM TTY layer initialized

[ 84.266949] Bluetooth: RFCOMM socket layer initialized

[ 84.266999] Bluetooth: RFCOMM ver 1.11

[ 84.884270] usbcore: registered new interface driver rtl8xxxu

[ 84.912046] rtl8xxxu 2-1:1.2 wix0013eff458ae: renamed from wlan0

4) Then through the sudo ifeconfig command, you can see the device node of
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RTL8723BU WIFI. For the connection and test method of WIFI, please refer to the

section of WIFI connection test, which will not be repeated here

orangepi@orangepi:~$ sudo ifconfig wix0013eff458ae
wix0013eft458ae: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 00:13:ef:f4:58:ae  txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns O carrier 0  collisions 0

5) Then you can see the USB Bluetooth device through the heiconfig command

orangepi@orangepi:~$ sudo apt update && sudo apt install bluez
orangepi@orangepi:~$ hciconfig
hci0:  Type: Primary Bus: USB
BD Address: 00:13:EF:F4:58:AE  ACL MTU: 820:8 SCO MTU: 255:16
DOWN
RX bytes:1252 acl:0 sco:0 events: 125 errors:0
TX bytes:23307 acl:0 sco:0 commands: 125 errors:0

6) You can also see the Bluetooth icon on the desktop. At this time, Bluetooth is not
turned on, so a red x will be displayed

Fri 2 Dec, 02:35 || fiy £ ¢}))orangepi

7) Click Turn Bluetooth On to turn on Bluetooth
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Fri 2 Dec, 02:36 2] &i.ﬁda))orangepi

£ Turn Bluetooth On

¢ Set Up New Device...

Send Files to Device...
*) Recent Connections...
£) Devices...
B Adapters...
(%] Local Services...
M Plugins
<> Help

Exit

8) The display after turning on Bluetooth is as follows
Fri 2 Dec, 02:37 ‘EI {y d:bomngepi

9) For the test method of Bluetooth, please refer to the section on Bluetooth usage, and

will not repeat it here

3.12.3. 2. RTLS8811 test

1) First insert the RTL8811 wireless network card module into the USB interface of the

development board

2) Then the linux system will automatically load the kernel module related to RTL8811
WIFI, through the Ismod command, you can see that the following kernel module has

been automatically loaded

orangepi@orangepi:~$ Ismod

Module Size Used by
8821cu 1839104 0
WWw.orangepi.org www.xunlong.tv
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3) Through the dmesg command, you can see the loading information of the RTL8811

module

orangepi@orangepi:~$ dmesg

[ 118.618194] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 118.767152] usb 2-1: New USB device found, idVendor=0bda, idProduct=c811,
bcdDevice= 2.00

118.767181] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
118.767199] usb 2-1: Product: 802.11ac NIC

118.767219] usb 2-1: Manufacturer: Realtek

118.767235] usb 2-1: SerialNumber: 123456

119.500530] usbcore: registered new interface driver rtl8821cu

119.525498] rt18821cu 2-1:1.0 wix1cbfced9d260: renamed from wlanO

[
[
[
[
[
[

4) Then you can see the WIFI device node through the sudo ifconfig command. For the
WIFI connection and test method, please refer to the WIFI connection test section, and I

won’t go into details here

orangepi@orangepi:~$ sudo ifconfig wix1cbfced9d260
wix1cbfced9d260: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 1c:bfice:d9:d2:60 txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped O overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

3.12.3.3. RTL8821CU test

1) First insert the rtI8821cu wireless network card module into the usb interface of the

development board

2) Then use the Isusb command to see the device information of the rtI8821cu usb wifi
module, please make sure that the USB module is not in Driver CDROM Mode
orangepi@orangepi:~$ Isusb | grep ""Realtek"

Bus 002 Device 003: ID Obda:c820 Realtek Semiconductor Corp. 802.11ac NIC
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orangepi@orangepi:~$ Isusb | grep ""Realtek"
Bus 002 Device 002: ID Obda:1a2b Realtek Semiconductor Corp. RTL8188GU 802.11n
WLAN Adapter (Driver CDROM Mode)

If the USB WIFI module seen by the Isusb command is in Driver CDROM
Mode, please unplug the USB WIFI module again. If not, please manually execute

the following command to switch to the next mode:

orangepi@orangepi:~$ sudo usb_modeswitch -KW -v Obda -p 1a2b

3) The linux system will automatically load the rtI8821cu bluetooth and wifi related
kernel modules, through the Ismod command, you can see that the following kernel

modules have been automatically loaded

orangepi@orangepi:~$ Ismod

Module Size Used by
8821cu 1839104 0
rtk_btusb 61440 0

4) Through the dmesg command, you can see the loading information of the rtl8821cu

module

orangepi@orangepi:~$ dmesg

[ 57.083693] usb 2-1: new high-speed USB device number 2 using ehci-platform

[ 57.231888] usb 2-1: New USB device found, idVendor=0bda, idProduct=1a2b,
bcdDevice= 2.00

[ 57.231916] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=0

[ 57.231937] usb 2-1: Product: DISK

[ 57.231956] usb 2-1: Manufacturer: Realtek

[ 57.242594] usb-storage 2-1:1.0: USB Mass Storage device detected

[ 57.245674] scsi host0: usb-storage 2-1:1.0

[ 58.069172] usb 2-1: USB disconnect, device number 2

[ 58.440025] usb 2-1: new high-speed USB device number 3 using ehci-platform

[ 58.587819] usb 2-1: New USB device found, idVendor=0bda, idProduct=c820,
bcdDevice= 2.00

[ 58.587827] usb 2-1: New USB device strings: Mfr=1, Product=2, SerialNumber=3
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58.587833] usb 2-1: Product: 802.11ac NIC
58.587838] usb 2-1: Manufacturer: Realtek
58.587844] usb 2-1: SerialNumber: 123456
58.610463] rtk btusb:  Realtek  Bluetooth USB  driver ver
.1.6d45ddf.20220519-142432
58.610656] usbcore: registered new interface driver rtk_btusb
58.634631] Bluetooth: hci0: RTL: examining hci_ver=08 hci_rev=000c Imp ver=08
Imp subver=8821
[ 58.636729] Bluetooth: hciO: RTL: rom_version status=0 version=1
[ 58.636740] Bluetooth: hciO: RTL: loading rtl bt/rtl8821c_fw.bin
[ 58.664190] Bluetooth: hciO: RTL: loading rtl bt/rtl8821c_config.bin
[ 58.664746] Bluetooth: hciO: RTL: cfg sz 10, total sz 31990
[
[
[

— — ) 1 M 1

59.122471] Bluetooth: hci0: RTL: fw version 0x829a7644
59.265513] usbcore: registered new interface driver rt18821cu
59.280119] rt18821cu 2-1:1.2 wix90de80521825: renamed from wlan0

5) Then you can see the device node of rtI8821cu wifi through the sudo ifconfig
command. For the wifi connection and test method, please refer to the section of WIFI

connection test, so I won’t go into details here

orangepi@orangepi:~$ sudo ifconfig wix90de80521825
wix90de80521825: flags=4099<UP,BROADCAST,MULTICAST> mtu 1500
ether 00:13:ef:f4:58:ae txqueuelen 1000 (Ethernet)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped O overruns 0 frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

6) Then you can see the USB Bluetooth device through the heiconfig command

orangepi@orangepi:~$ sudo apt-get update && sudo apt-get install -y bluez
orangepi@orangepi:~$ hciconfig
hci0:  Type: Primary Bus: USB
BD Address: 00:13:EF:F4:58:AE ACL MTU: 820:8 SCO MTU: 255:16
DOWN
RX bytes:1252 acl:0 sco:0 events: 125 errors:0
TX bytes:23307 acl:0 sco:0 commands: 125 errors:0
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7) You can also see the bluetooth icon on the desktop. At this time, the bluetooth is not

turned on, so a red x will be displayed

Fri 2 Dec, 02:35 [2] fiy FQ &) orangepi

8) Click Turn Bluetooth On to turn on Bluetooth
Fri 2 Dec, 02:36 2] ﬁ['@l]:))orangepi

$ Turn Bluetooth

¢ Set Up New Dewce..
Send Files to Device...

) Recent Connections...

£) Devices...

0 Adapters...

Local Services...

% Plugins

<> Help

Exit

9) The display after turning on Bluetooth is as follows

Fri 2 Dec, 02:37 [p] fiy £3 ) orangepi

10) For the test method of Bluetooth, please refer to the section on Bluetooth usage, so |

won’t go into details here
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3.12.4. USB camera test
1) First, you need to prepare a USB camera that supports the UVC protocol as shown in
the figure below or similar, and then insert the USB camera into the USB port of the

Orange Pi development board

WEBCAM O == HDFULL

2) Through the v412-ctl command, you can see that the device node information of the

USB camera is /dev/video0

orangepi@orangepi:~$ v412-ctl --list-devices

Q8 HD Webcam: Q8 HD Webcam (usb-fc880000.usb-1):
/dev/video0
/dev/videol
/dev/media0

Note that the 1 in v412 is a lowercase letter 1, not the number 1.

In addition, the serial number of the video is not necessarily video0, please refer

to what you actually see.

3) In the desktop system, Cheese can be used to directly open the USB camera. The

method of opening Cheese is shown in the figure below:
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The interface after Cheese turns on the USB camera is shown in the figure below:

@& Run Program...
B Terminal Emulator
B rile Manager

(= Mail Reader

@ web Browser

[} Settings »
128 Accessories »
<L Development »
# Graphics »
4 Help
&) Intemnet

£ Multimedia Ll & Audacity

¥ office D = Cheese :

& System » PulseAudio System Tray
® Log Out @ PulseAudio Valume Control

T pulseAudio volume Control

& Pulsepudio Volume Meter (Capture)
@ PulseAudio Volume Meter (Playback)
3 qt vaL2 test Utility

{5 Applications - = Take a Phato

Phote  Video  Burst

4) Method of using fswebcam to test USB camera

a.

Install fswebcam

orangepi@orangepi:~$ sudo apt update

orangepi@orangepi:~$ sudo apt-get install -y fswebcam

b.

WWWw.orangepi.org

After installing fswebcam, you can use the following command to take pictures

a) -d Option is used to specify the device node of the USB camera
b) --no-banner For removing watermarks from photos

c) -r Option to specify the resolution of the photo
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Copyright reserved by Shenzhen Xunlong Software Co., Ltd

www.xunlong.tv


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

d) -S Option to set the number of previous frames to skip

e) ./image.jpg Used to set the name and path of the generated photo
orangepi@orangepi:~$ sudo fswebcam -d /dev/video0 \
--no-banner -r 1280x720 -S S ./image.jpg

c. In the server version of the linux system, you can use the scp command to
transfer the taken pictures to the Ubuntu PC for image viewing after taking
pictures

orangepi@orangepi:~$ scp image.jpg test@192.168.1.55:/home/test ( Modify the IP
address and path according to the actual situation)

d. In the desktop version of the Linux system, you can directly view the captured
pictures through the HDMI display

3.13. Audio Test

3.13.1. Testing audio methods on desktop systems
1) First open the file manager

(j Applications -

&) Run Program...

Terminal Emulator
B File Manager

{4 Mail Reader

@ web Browser

[ settings »
28 Accessories »
<f Development »

2) Then find the following file (if there is no audio file in the system, you can upload an
audio file to the system yourself)
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File Edit View Go Help

then find this directory
{ > A ﬁl 7 jusrisharefsounds/alsa/ / o

Places

=
b Computer

e Orangepi
[7] Desktop Front_Centerwav  Front_Left.wav
)

ﬁ Trash
E Documents
E Ll Front_Right.wav Noise.wav Rear_Center.wav
[i5] pictures
E Videos
E[ Downloads
Devices Rear_Left.wav Rear_Right.wav Side_Left.wav

Jd

Side_Right.wav

| File System

Go to the root directory fromsA@hes mis (1.982.048 bytes) WAV audio

File Edit View Go Help

€ > A Q 1 usr/share/sounds/alsa/ <}
Places

g Computer n “ n

[ orangep

P’j Desktop audio. . Y . ‘ wav

I Trash Tpen Wi

| | Documents & Send To 3 ;

@ o Front_aigh ** wav

[ ictures 5 copy

E Videos : % Paste :

[ townloads @ & Move to Trash
Devices Rear_Cent |4 Properties... ht.wav

L_J File System

__ 17 MB Volume n a

403 MB Volume

= side_Leftwav  Side_Right.wav

. Browse Network Use "VLC media player” to open the selected file |

4) How to switch between different audio devices such as HDMI playback and
headphone playback
a. First open the volume control interface

{8 Default server

B Default Sink

& Default Source

i Playback Streams
@ Recording Streams

# Modules

}
Volume Meter (Playback)...
Volume Meter (Recording)...

Configure Local Sound Server
More...
< About

[ quit

b. When playing audio, the audio device options that the playback software can use
will be displayed in Playback, as shown in the figure below, where you can set
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which audio device to play to

) Volume Contrul B aes A& audio.wav - VLC media = 511 2 Dc. 0624 31 & iy dfforangepi

bedia Mayback Audio Video Sublitje Tools View Help

& VIC media player (UBVLC 3.0.17.9): audio stream on

00.07  e—
Il e m|m

Show: applications

3.13.2. The method of using commands to play audio
3.13.2.1. Headphone interface playback audio test

1) First insert the earphone into the earphone jack of the development board

2) Then you can use the aplay -1 command to view the sound card devices supported by
the linux system. From the output below, we can see that card 2 is the sound card
device of es8388, that is, the sound card device of the headset

orangepi@orangepi:~$ aplay -1

**** List of PLAYBACK Hardware Devices ****

card 0: rockchipdp0 [rockchip-dp0], device 0: rockchip-dpO spdif-hifi-0 [rockchip-dpO spdif-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0

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

Subdevice #0: subdevice #0
card 2: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES8323.6-0010-0 [dailink-multicodecs|
ES8323.6-0010-0]

Subdevices: 1/1

Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio file that comes with the system. If the

earphone can hear the sound, it means that the hardware can be used normally.

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

3.13.2.2. HDMI audio playback test

1) First use the HDMI to HDMI cable to connect the Orange Pi development board to the
TV (other HDMI monitors need to ensure that they can play audio)

2) Then check the serial number of the HDMI sound card. From the output below, you
can know that the HDMI sound card is card 1
orangepi@orangepi:~$ aplay -1

etk List of PLAYBACK Hardware Devices *¥%*

card 0: rockchipdp0 [rockchip-dp0], device 0: rockchip-dpO spdif-hifi-0 [rockchip-dp0 spdif-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0
card 1: rockchiphdmi [rockchip-hdmi0], device 0: rockchip-hdmi0 i2s-hifi-0 [rockchip-hdmi0 i2s-hifi-0]
Subdevices: 1/1
Subdevice #0: subdevice #0
card 2: rockchipes8388 [rockchip-es8388], device 0: dailink-multicodecs ES8323.6-0010-0 [dailink-multicodecs|
[ES8323.6-0010-0]

Subdevices: 1/1

Subdevice #0: subdevice #0

3) Then use the aplay command to play the audio file that comes with the system. If the
HDMI monitor or TV can hear the sound, it means that the hardware can be used

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

3.13.3. Method of using commands to test recording
1) There is an onboard MIC on the development board, the location is as follows:

2) Running the test_record.sh main command will record a piece of audio through the
onboard MIC, and then play it to HDMI and headphones.

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) In addition to the onboard MIC, we can also record audio through headphones with
MIC function. After inserting the headset with MIC function into the development board,
run the test_record.sh headset command to record a piece of audio through the headset,
and then play it to HDMI and the headset.

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. 14. How to use SATA SSD

The m.2 interface shown in the figure below can use both nvme ssd and sata ssd.
Since the pcie2.0 controller and the sata controller are optional, only one of them
can be configured at the same time. The linux image released by Orange Pi opens

the pcie configuration by default, so it can only recognize nvme ssd by default. If you
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want to use sata ssd, you need to open the corresponding configuration.

1) First, you need to prepare a SATA SSD solid state drive
a. The M.2 2242 SSD is as follows

P/N:GN- XXX

IH IIIIEIIIII[I&HIII\IIM |III|]IIIII\||I!]

ol " II!I!III II I“sliriil'lalllll

22*42mm

b. The M.2 2280 specification SSD is as follows (2280 specification SATA SSD
can also be used, but the SSD will exceed the development board after being

inserted into the development board)

www.orangepi.org

STRR TR TR TR TRRTo

218 5201 @AW SATA M.2 25668

om I!IIIIIIIIIIIIIII\I||I|I|I UL

9
C€ Fc Made in China

[EE] GREaEa =)==] (sa)Ea)ss]) (sa)as) [==)==]
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3) There are two main usages of sata ssd:

a. The linux system is in the TF card, and then insert the sata ssd as an external
storage device. This section mainly explains this usage.

b. Burn the linux system into the sata ssd, and then start the linux system in the sata
ssd. For this kind of usage, please refer to the instructions in the section on the
method of burning the Linux image to SPIFlash+SATA SSD.

4) After using the TF card to start the Linux system, we first burn the sata ssd-specific
u-boot image into the TF card.

a. The dedicated u-boot image storage path for sata ssd startup is:

usr/share/orangepiS/u-boot-sata.itb

b. Make sure that u-boot-sata.itb exists in the Linux system, and then use the

following command to burn it to the TF card of the development board.

orangepi@orangepi:~$ cd /usr/share/orangepi5/

orangepi@orangepi:~$ sudo dd if=u-boot-sata.ith of=(findmnt -n -0 SOURCE / | sed 's...$//") seek=16384

orangepi@orangepi:~$ sudo sync

5) Then run orangepi-config. Ordinary users remember to add sudo permissions.

orangepi@orangepi:~$ sudo orangepi-config

6) Then select System

orangepi-config

Configure Debian bullseye based OrangePi for the Orange PL 5

SoC runs between 488 and 2460 MHz using ondemand governor.

Support: http://www.orangepi.org

‘- ISystem and security setting |
Network Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

Software System and 3rd party software install

Help Documentation, support, sources

< Exit >

7) Then select Hardware
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System settings 7

Install
Bootenv
CPU

Install to/update boot loader
Edit boot environment

Set CPU speed and governor

Toggle hardware configuration

SSH
Firmware
ZSH
Desktop

Reconfigure SSH daemon

Run apt update & apt upgrade

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

< Back >

8) Then use the arrow keys of the keyboard to navigate to ssd-sata, and then use the

space to select

9) Then select <Save> to save

www.orangepi.org

Toggle hardware configuration

Use <space> to toggle Functions and
save then. Exit when you are done.

[ ] spi4-mB-csi-spidev
o

[ ] varte-m2
[ ] vartl-m1
[ ] vart3-m8
[1]
[1]

vart4-m@
wifi-ap6275p
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10) Then select <Back>

ssd-sata
varte-m2
uartl-ml
uart3-m@
uart4-mo
wifi-ap6275p

11) Then select <Reboot> to restart the system to make the configuration take effect

Applying changes

Reboot to enable new features?

EE- <Cancel>

The above settings will eventually add the configuration of overlays=ssd-sata to
/boot/orangepiEnv.txt After setting, you can check it first. If this configuration does
not exist, then there is a problem with the settings.

If you find it troublesome to use orangepi-config, you can also open

/boot/orangepiEnv.txt, and then add the configuration of overlays=ssd-sata.

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

overlays=ssd-sata

12) If everything is normal, after the system restarts, use the sudo fdisk -1 command to

see sata ssd information

orangepi@orangepi:~$ sudo fdisk -1
Disk /dev/sda: 238.47 GiB, 256060514304 bytes, 500118192 sectors
Disk model: Fanxiang S201 25
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Units: sectors of 1 * 512 =512 bytes

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

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

Disklabel type: gpt

Disk identifier: 43FFB292-340D-654C-8C30-6C64AEDAAO0F4

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

13) Then use GParted to format or partition sata ssd

& Run Program...

B Terminal Emulator
B File Manager

{4 Mail Reader

@ web Browser

[ settings »
2% Accessories ]
<% Development 3
8 Graphics »
< Help

@ Intemet
B Multimedia
W office

S

bi Package Installer

3]
@ Midnight Commander
£ print settings

B Task Manager

& rerminator

¥ Thunar File Manager
B xfce Terminal

Or‘ancie Pi

14) Then you can see the sata ssd device in the file management
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(5 Applications [ foc3cafo-0138-4¢a7-98...

File Edit View Go Hi

Places

= computer

0 items, Free space: 221.7 GiB

€ > A X} 7 /mediajorangepifacacefo-013e-dea7-983a-dfdasbidaafyy ¢

15) In the server version system, you can use the mount command to mount the sata ssd

to the required directory

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

Filesystem Size Used Avail Use% Mounted on
udev 3.8G 80K 3.8G 1% /dev
tmpfs 76OM 1.4M  768M 1% /run
dev/mmcblklp2 29G 59G 23G 21%/
tmpfs 3.8G 0 3.8G 0% /dev/shm
tmpfs 50M 4.0K 5.0M 1% /run/lock
tmpfs 3.8G 16K 3.8G 1% /tmp
dev/mmcblklpl 256M 90M 166M 36% /boot
dev/zraml 194M  27M 154M 15% /var/log
tmpfs 76OM 60K 769M 1% /run/user/1000
dev/sdal 234G 28K 222G 1% /mnt

3. 15. Temperature sensor

The command to view the system temperature sensor is:

orangepi@orangepi:~$ sensors
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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: rk3x-i2¢

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
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
templ: +47.2°C  (crit=+115.0°C)
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3. 16. 26 Pin Interface Pin Description

1) Please refer to the figure below for the order of the 26 pin interface pins on the Orange

Pi 5 development board

pin 26 pin 2

2) The functions of the 26 pin interface pins on the Orange Pi 5 development board are
shown in the table below

a. The following is the complete pin diagram of 26pin

Smee ET T3 T3

GPIO GPIOFFE | 3IBIFFS [3IMFS| GPIOFS | GPIO ERME =Rtk ERhE
3.3V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) 12C5 SDA_M3 GPIOL B7 47 3 4 5V
UART1 TX M1 12C5_SCL_M3 GPIO1 B6 46 5 6 GND
PWM15 IR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4_A3 |UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14 M1 (febf0020) CAN1 RX M1 GPIO4 B2 138 33 12 29 GPIO0_DS CAN2 TX M1 12C1 SDA M2
CAN1 TX M1 GPIO4 B3 139 13 14 GND
PWM2 IR MO (fd8b0030) 12C1 SCL_ M2 CAN2 RX M1 GPIO0_D4 28 15 16 59 GPIO1 D3 |UART4_RX_ MO (feb70000) | 12C1 SDA M4 | PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1_D2 UART4_TX MO 12C1 SCL_ M4 | PwMO_M1 (fd8boooo)
12C3 5CL_M0 UART3 TX_M0_(feb60000) SPI4_MOSI_MO GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL CO 48 21 22 92 GPIO2_ D4
PWM3_IR_ M2 (fdgboo30) SPI4_CLK MO GPIO1 C2 50 23 24 52 GPIO1 _C4 SPI4_CS1_MO
GND 25 26 35 GPIO1 A3 | PWM1 M2 (fd8boo10)

b. The table below is the picture of the left half of the complete table above, so you

can see it clearly

SR SR SR GPIO GPIOFS |3IHFS
3.3V 1
| PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) 12C5_SDA_M3 GPIO1 _B7 47 3
UART1 TX M1 12C5_SCL_M3 GPIO1_B6 46 5
PWM15_IR_M2 (febf0030) | GPIO1 C6 54 7
GND 9
PWM14_M1 (febf0020) CAN1_RX_M1 GPIO4 B2 138 11
CAN1_TX_M1 GPIO4_B3 139 13
PWM3_IR_M0 (fd8b0030) 12C1_SCL_M2 CANZ_RX_M1 GPIO0_D4 28 15
3.3V 17
12C3_SCL_MO UART3_TX_MO0 (feb60000) SPI4_MOSI_MO GPIO1 C1 49 19
12C3_SDA_MO UART3_RX_MO SPI4_MISO_MO GPIO1_CO 48 21
PWM3_IR_M2 (fd8b0030) SP14_CLK_MO GPIO1_C2 50 23
GND 25

c. The table below is the picture of the right half of the

you can see it clearly
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3IMEFS | GPIOFS GPIO EAheE ERThEE ERhEE
2 5V
4 5V
6 GND
8 131 GPIO4_A3 | UARTO_TX M2 (fd890000)
10 132 GPIO4_A4 UARTO_RX_M2
12 29 GPIO0_D5 CANZ2_TX_M1 12C1_SDA_M2
14 GND
16 59 GPIO1 D3 | UART4 RX MO (feb70000) | 12C1 SDA M4 | PwWM1 M1 (fd8b0010)
18 58 GPIO1_D2 UART4 TX_MO 12C1 SCL_M4 | PWMO_M1 (fd8b0000)
20 GND
22 92 GPIO2 D4
24 52 GPIO1 C4 SPI4 CS51 MO
26 35 GPIO1 A3 | PWM1 M2 (fd8b0010)

The pwm in the above table has marked the base address of the corresponding
register, which is useful when checking which pwmchip in /sys/class/pwm/
corresponds to which pwm pin in the 26pin header.

3) There are a total of 17 GPIO ports in the 26pin interface, and the voltage of all GPIO
ports is 3.3v

3. 17. How to install wiringOP

Note that wiringOP has been pre-installed in the linux image released by
Orange Pi. Unless the code of wiringOP is updated, there is no need to re-download,
compile and install, just use it directly.

The storage path of the compiled wiringOP deb package in orangepi-build is:
orangepi-build/external/cache/debs/arm64/wiringpi_x.xx.deb

After entering the system, you can run the gpio readall command. If you can see

the output below, it means that wiringOP has been pre-installed and can be used
normally.
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root@orangepi5:~# gpio readall

Physical

-+

I

+

I

I

I

|

I

| CAN1_RX CANZ2_TX
| CAN1_TX GND
I

I

|

I

|

I

+

[

-+

CANZ2_RX SDA.1
3.3V SEl=ad.
SPI4_TXD GND
SPI4_RXD GPIO2_D4
SPI4_CLK SPI4_CS1

Physical
OPIS5

root@orangepi5:~# |

1) Download the code of wiringOP

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

Note that Orange Pi 5 needs to download the code of wiringOP next branch,

please don’ t miss the -b next parameter.

If there is a problem downloading the code from GitHub, you can directly use
the wiringOP source code that comes with the Linux image. The storage location is:

/usr/sre/wiringOP.

2) Compile and install wiringOP

orangepi@orangepi:~$ c¢d wiringOP
orangepi@orangepi:~/wiringOP$ sudo ./build clean

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

3) Test the output of the gpio readall command as follows
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root@orangepi5:~# gpio readall

Physical

+
|

+

I

I

I

I

I

| CAN1_RX CAN2_TX
| CAN1_TX GND
I

I

I

I

I

|

+

[

+

CAN2_RX SDA.1
3.3V o [
SPI4_TXD GND
SPI4_RXD GPIO2_D4
SPI4_CLK SPI4_CS1

Physical
OPI5

f—t ———— - — - — + — 4

root@orangepi5:~# |J

3. 18. 26pin interface GP1O, 12C, UART, SPI, CAN and PWM test

Note, if you need to set overlays to open multiple configurations at the same
time, please use spaces to separate them and write them on one line as follows.
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=i2cl-m2 lcdl ov13850-c1 pwml3-m2 spi4-mO0-csl-spidev uart0-m2

3.18.1. 26pin GPIO port test

The linux system released by Orange Pi has a pre-installed blink all gpio
program, which will set all 17 GPIO ports in the 26pin to switch between high and

low levels continuously.

After running the blink_all gpio program, when using a multimeter to measure
the level of the GPIO port, you will find that the GPIO pin will switch between 0
and 3.3v continuously. Using this program we can test whether the GP1O port is

working properly.

The way to run the blink all _gpio program is as follows:
orangepi@orangepi5:~$ sudo blink_all_gpio #Remember to add sudo permission

[sudo] password for orangepi: #A password is required here

1) There are a total of 17 GPIO ports in the 26pins of the development board that can be
used. The following uses pin 7—the corresponding GPIO is GPIO1_C6 the

corresponding wPi serial number is 2—as an example to demonstrate how to set the high
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and low levels of the GPIO port

root@orangepi5:~# gpio readall
e
Physical | V

CAN2_TX
GND
SDA.1

CAN1_RX
CAN1_TX
CAN2_RX

+
[
+
I
[
I
I
I
[
[
|

2) First set the GPIO port to output mode, where the third parameter needs to input the
serial number of wPi corresponding to the pin

root@orangepi:~/wiringOP# gpio mode 2 out

3) Then set the GPIO port to output a low level. After setting, you can use a multimeter
to measure the voltage value of the pin. If it is Ov, it means that the low level is set

successfully.

root@orangepi:~/wiringOP# gpio write 2 0

Use gpio readall to see that the value (V) of pin 7 has changed to 0

root@orangepi5:~# gpio readall
+___

Physical v

i
:
]

+

+
i
'
]
]

+
I
+
I
I
I
I
I
I

I
+
I
I
I
I
I
I

I

G

'l |

Il I

|l I

[l I

Il I

CAN1_RX |l |
4) Then set the GPIO port to output a high level. After setting, you can use a multimeter

to measure the voltage value of the pin. If it is 3.3v, it means that the high level is set

successfully.

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

Use gpio readall to see that the value (V) of pin 7 has changed to 1
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root@orangepi5:~# gpio readall
B R
| V | Physical | V | Mode
B S

+
[
+
I
[
I
[
I
I

CAN1_RX

5) The setting method of other pins is similar, just modify the serial number of wPi to the
corresponding serial number of the pin

3.18. 2. 26pin GPIO port pull-down resistance setting method

Note that only the lower 4 GPIO pins of Orange Pi 5 can normally set the
pull-up and pull-down resistor function, and the other GPIO pins have an external

3.3V pull-up, so setting the pull-down is invalid.

root@orangepi5:~# gpio readall
OPI5
Mode | V | Physical

e e e

i
|
IN Il 6
|18
|1 18 | ¢
120 CANZ_TX
14 GND

|

I
PWM15 IN [
I
|
I
| 16 SDA.1
I
I
I
|
I

GND
CAN1_RX IN
CAN1 TX IN
CANZ_RX IN

3.3V
SPI4_TXD IN

|

|| 18 \ SCL.1

|
SPI4 RXD N |

|

|

20 GND
22 \ GPIO2_ D4
24 i SPI4_C51
26
e e R T T R
Mode | V | Physical
OPI5

SPI4_CLK IN

1) The following takes pin 1l—the corresponding GPIO is GPIO4 B2—the
corresponding wPi serial number is 5—as an example to demonstrate how to set the

pull-up and pull-down resistance of the GPIO port
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root@orangepis:~# gpio readall

+
| Physical
+ ----+
|
|
|
|
|
|
|
|

|
I
PHM15 |
GND 9 |
CAN1_RX : |
CAN1_TX |
CAN2_RX |

CAN2_TX
GND
SDA.1

.
|
| A
| 6
|
|
|
|
|

2) First, you need to set the GPIO port to the input mode, and the third parameter needs

to be the serial number of the wPi corresponding to the input pin

root@orangepi:~/wiringOP# gpio mode 5 in

3) After setting to input mode, execute the following command to set the GPIO port to
pull-up mode

root@orangepi:~/wiringOP# gpio mode 5 up

4) Then enter the following command to read the level of the GPIO port, if the level is 1,

it means that the pull-up mode is set successfully

root@orangepi:~/wiringOP# gpio read 5
1

5) Then execute the following command to set the GPIO port to pull-down mode

root(@orangepi:~/wiringOP# gpio mode 5 down

6) Then enter the following command to read the level of the GPIO port, if the level is 0,

the pull-down mode is set successfully

root@orangepi:~/wiringOP# gpio read 5
0
3.18.3. 26pin SPI test

1) According to the schematic diagram of the 26pin interface, the available spi for

Orange Pi 5 is spi4
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1 2
] - 17 5 vl p——————%
‘ | 12C5 SDA/UART1 RX/GPIO1 B7 J | o é-Lf” j'g“j 4
L * DR 5. 0v? b—mm—o—mmmm—m—m
T3C5 SCL/UARTL TX/GPIOL B6 J 5 A 2002 KR
PWMi5 IR/GPIOL C6 J i e (-"‘{'S Ps UARTO TX M2/GPIO4 A3 J
o e i‘ -10 UARTO RX M2/GPIO4 Ad J
CAN1 RX M1/GPIO4 B2 J ] Qg'“é {‘5“9 ) CAN2 TX/GPIO0 D5 J
CAN1 TX M1/GPIO4 B3 J £l Bheay e )
CANZ RX/GPIO0 D4 _J T [ CHUC et I2C1 SDA/UART4 RX/GPIOL D3 J
17 ;0;;_ %g'f Mg I2C1 SCL/UARTA TX/GPIOL D2 J
SPI4 MOSI/UART3 TX/GPIOl Cl J 19 i i <)
L L SPI-MOST GND5 P5s——%
SPI4 MISO/UART3 RX/GPIOL CO J i il SHE ST GPI02 D4 P
SPI4 CLK/GPIOl C2 J 23] :‘f';_l_t‘o J*g"g 24 SPI4 CS1/GPIOL C4 J
55 SPI-CLK  SPI-CE0 D5 PWML/GEI0L A3 J
+—— GND2 SPI-CEL1 O

In the Linux system, the spi4 in the 26pin is closed by default, and it needs to be
opened manually to use it.

Add the following red font configuration in /boot/orangepiEnv.txt, and then restart
the Linux system to open spi4.

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=spi4-m0-cs1-spidev

2) First check whether there is a spidev4.1 device node in the linux system. If it exists, it

means that SPI4 has been set up and can be used directly

orangepi@orangepi:~$ Is /dev/spidev4.1

dev/spidev4.1

Note that /dev/spidev4.0 cannot be used, please use /dev/spidev4.1, don't make a
mistake.

3) Do not short-circuit the mosi and miso pins of SPI4, the output result of running

spidev_test is as follows, you can see that the data of TX and RX are inconsistent

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev4.1

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 FE FFFEFF FOOD | cocc.@..iiveecveeennn. :

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,
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4) Then short-circuit the two pins of mosi (the 19th pin in the 26pin interface) and miso
(the 21st pin in the 26pin interface) of SPI4, and then run the output of spidev test as

follows, you can see the sending and receiving same data

orangepi@orangepi:~$ sudo spidev_test -v -D /dev/spidev4.1

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

3.18.4. 26pin I12C test

1) As can be seen from the table below, the available i2¢ for Orange Pi 5 is i2cl, i2¢3

and 12¢5, a total of three sets of i2¢ buses

SR T =R GPIO GPIOFE |3IM5FS |3IMFS| GPIOFS | GPIO Smvae SR SR
33V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) | 12c5 sDA M3 GPIO1 B7 a7 3 4 5V
UART1 TX M1 I 12C5 SCL_ M3 GPIO1_B6 46 5 (3] GND
PWM1'_—\T'EF|5 TR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPI04_A3 [UARTO_TX M2 (fd890000)
GND 9 10 132 | GPI04 A4 UARTO_RX_M2
PWM14 M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 11 12 29 GPIO0_D5 CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3_IR M0 (fd8b0030) | 12c1 scLmz2 | CAN2_RX_M1 GPIO0_D4. 28 15 16 59 GPIO1 D3 UART4_RX_MO 12C1 SDA_M4 | PWM1 M1 (fd8b0010)
33v 17 18 58 GPIO1 D2 UART4_TX_M0 12C1 SCL_ M4 | PWMO0_M1 (fd8b0000)
12c3 scL_mo | UART3 TX_MO SPI4_MOSI_MO GPIO1_C1 49 19 20 GND
12C3_SDA_MO| UART3_RX_MO SPI4_MISO_MO GPIO1 CO a8 21 22 92 GPI02_D4.
PWM2 IR M2 (fd8b0030) SPI4_CLK MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1_MO
GND 25 26 35 GPIO1_A3 PWM1_M2 (fd8b0010)

As can be seen from the above table, i2c1 can be derived from pins 12 and 15 of
the 26pin (i2c1_m?2), or from pins 16 and 18 of the 26pin (i2c1_m4), please follow
your own needs Just select a group. Please don't think that these are two different
sets of i2c buses.

In the linux system, the i2c in the 26pin is turned off by default, and it needs to

be turned on manually before it can be used.
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Add the following configuration in red font to /boot/orangepiEnv.txt, and then

restart the Linux system to open i2cl, i2¢3 and i2¢5 at the same time. If you only

need to open one, then just fill in one.

The settings to select i2cl1_m?2 are as follows:

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=i2c1-m2

i2¢3-m0

i2¢5-m3

The settings to select i2c1_m4 are as follows:

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=i2c1-m4

i2¢3-m0

i2¢5-m3

2) After starting the linux system, first confirm that there is an i2c device node under

/dev

dev/i2c-1 /dev/i2c-2

orangepi@orangepi:~$ Is /dev/i2¢-*
dev/i2¢c-0 /dev/i2c-10 /dev/i2e-3 /dev/i2c-6 /dev/i2¢c-9
/dev/i2¢-5 /dev/i2c-7

3) Then connect an i2¢ device to the i2¢ pin of the 26pin connector

12c1-m2 12c1-m4 12¢3-m0 12¢5-m3

sda pin Corresponding | Corresponding | Corresponding | Corresponding
to pin 12 to pin 16 to pin 21 to pin 3

Sck pin Corresponding | Corresponding | Corresponding | Corresponding
to pin 15 to pin 18 to pin 19 to pin 5

3.3v pin Corresponding | Corresponding | Corresponding | Corresponding
to pin 1 to pin 1 to pin 1 to pin 1

5v pin Corresponding | Corresponding | Corresponding | Corresponding
to pin 2 to pin 2 to pin 2 to pin 2

gnd pin Corresponding | Corresponding | Corresponding | Corresponding
to pin 6 to pin 6 to pin 6 to pin 6

Generally, only one 3.3v pin and Sv pin can be connected, please choose to

connect 3.3v pin or 5v pin according to the specific i2c device connected.

4) Then use the i2cdetect -y command, if the address of the connected i2¢ device can be
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detected, it means that i2c can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 1 #12c1's command

orangepi@orangepi:~$ sudo i2cdetect -y 3 #12¢3's command

orangepi@orangepi:~$ sudo i2cdetect -y 5 #12¢5's command

: $ sudo i12cdetect -y 5
[sudo] password for orangepi:
@ 1 2 3 4 5 &6 7T 8 9 a

- - - -

3.18.5. 26pin UART test
1) As can be seen from the table below, the available uarts for Orange Pi 5 are uart0,

uartl, uart3 and uart4, a total of four sets of uart buses

T ETET 3 LT GPIO GPIOFFE | 3IBIFFS [SIMFS| GPIOFFS | GPIO SAT# T ERE
3.3V 1 2 5V
PWM13 M2 (febf0010) |[UART1 RX_ M1 (feb40000) | 12C5 SDA_M3 GPIO1 B7 a7 3 4 5V
UART1 TX M1 I 12C5_SCL_ M3 GPIO1 B6 46 5 6 GND
PWM15_IR_M2_(febf0030) | GPIOL C6 54 7 8 131 | GPI04_A3 | UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX_M2
PWM14 M1 (febf0020) CAN1 RX M1 GPIO4 B2 138 11 12 29 GPIO0_DS CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fd8b0030) 12C1 SCL_M2 CAN2 RX_M1 GPIO0_D4 28 15 16 59 GPIO1 D3 | UART4_RX MO (feb70000) | 12C1 SDA M4 |PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1 D2 UART4_TX_MO 12C1_SCL_M4 | PwMo0_M1 (fdgboooo)
12C3 SCL_M0 UART3 TX M0 ( ) | SPI4_MOSI_M0 GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL CO 48 21 22 92 GPIO2_D4.
PWM3_IR_M2 (fd8b0030 SPI4_CLK_MO GPIOL C2 50 23 24 52 GPIOL C4 SPI4_CS1_ MO
GND 25 26 35 GPIO1 A3 PWM1 M2 (fd8b0010)

In the Linux system, the uart in the 26pin is closed by default, and it needs to be

opened manually before it can be used.

Add the following red font configuration in /boot/orangepiEnv.txt, and then restart
the Linux system to open uart(, uartl, uart3 and uart4 at the same time. If you only

need to open one, then just fill in one.

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=uart0)-m2 wuartl-m1l uart3-m0 uart4-m0

2) After entering the linux system, first confirm whether there is a device node

corresponding to uart under /dev
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orangepi@orangepi:~$ Is /dev/ttyS*
dev/ttyS0 /dev/ttyS1 /dev/ttyS3 /dev/ttyS4 /dev/ttyS9

3) Then start to test the uart interface, first use the DuPont line to short the rx and tx of
the uart interface to be tested
uart( uartl uart3 uart4

tx pin | Corresponding | Corresponding | Corresponding | Corresponding

to pin 8 to pin 5 to pin 19 to pin 18

rx pin | Corresponding | Corresponding | Corresponding | Corresponding

to pin 10 to pin 3 to pin 21 to pin 16

UART4 UARTO

4) Use the gpio serial command to test the loopback function of the serial port as shown
below. If you can see the following print, it means that the serial port communication is
normal

a. Test UARTO
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS0

[sudo] password for orangepi: #Enter password here

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

b. Test UARTI1
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS1

[sudo] password for orangepi: #Enter password here

Out: 0 > 0
Out: 1: >
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Out: 2: >

Out: 3: > 3
Out: 4. >

Out: 5: > 5°C

c. Test UART3
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS3

[sudo] password for orangepi: #Enter password here

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

d. Test UART4
orangepi@orangepi:~$ sudo gpio serial /dev/ttyS4

[sudo] password for orangepi: #Enter password here

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

3.18.6. How to test PWM using /sys/class/pwm
1) As can be seen from the table below, the available pwm for Orange Pi 5 includes

pwmO, pwml, pwm3, pwml3, pwm14 and pwm135, a total of six pwm

ERYEE ERYEE ERME GPIO GPIOFFE |3IKFFE |SIMFE| GPIOFE GPIO ERYEE EAhE ERME
33V 1 2 5V
PWM13 M2 (febf0010) | | UART1 RX M1 (feb40000) 12C5 SDA M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 12C5 SCL M3 GPIO1 B6 45 5 6 GND
PWM15_IR_M2 (fehmuanll GPIO1_C6 54 7 8 131 GPIO4_A3 | UARTO_TX_M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
[PwM14_M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 1 12 29 GPIO0_D5 CANZ TX M1 12C1 SDA M2
CAN1 TX M1 GPIO4 B3 139 13 14 GND
M3_IR_M0_(fd8b0030) | 12C1 SCL M2 CAN2 RX M1 GPIOO_D4 28 15 16 59 GPIO1 D3 | UART4 RX M0 (feb70000) [ 12C1 SDA M4 | PwM1 M1 (fd8b0o10)
33V 17 18 58 GPIO1 D2 UART4_TX MO 12C1 SCL M4 | PWMO0_M1_(fd8b0000)
12C3_SCL_MO UART3_TX_MO_(feb60000) SPI4_MOSI_MO GPIO1_C1 49 19 20 GND
12C3 SDA MO UART3 RX MO SPI4_MISO_MO GPIO1 CO 48 21 22 92 GPIO2 D4
PWM3_IR_M2_(fd8b0030) | SPI4_CLK_ MO GPIO1 C2 50 23 24 52 GPIO1 C4. SPI4_CS1 MO
GND 25 26 35 GPIOL A2 | [PWM1 M2 (fd8b0010) |

As can be seen from the table above:
pwml can be derived from pin 16 of 26pin (pwm1_m1), or from pin 26 of 26pin
(pwml_m?2)
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pwm3 can be derived from pin 15 of 26pin (pwm3_m0), or from pin 23 of 26pin
(pwm3_m?2)

Please select the corresponding pin according to your needs. Please don't think

that these are two different pwm buses.

In the linux system, the pwm in the 26pin is closed by default, and it needs to be

opened manually to use it.

Add the following red font configuration in /boot/orangepiEnv.txt, and then restart
the Linux system to open pwm0, pwml13, pwml4 and pwml$5 at the same time. If

you only need to open one, then fill in one.

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwm(0-m1 pwml3-m2 pwml4-m1l pwml5-m2

Select the settings of pwml_ml as follows, please do not open pwml-ml and
pwml-m2 at the same time:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwml-m1

The settings to select pwm1_m?2 are as follows:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwm1-m2

Select the settings of pwm3_m0 as follows, please do not open pwm3-m(0 and
pwm3-m2 at the same time:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwm3-m0

The settings to select pwm3_m?2 are as follows:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=pwm3-m2

2) When a pwm is turned on, there will be an extra pwmchipX in /sys/class/pwm/ (X is a
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specific number), for example, after turning on pwml5, check the pwmchipX under

/sys/class/pwm/ two became three

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

pwmchip0 pwmchipl pwmchip2

3) Which pwmchip above corresponds to pwml15? Let’s check the output of the Is

/sys/class/pwm/ -1 command first, as shown below:
:$ 1s /[sys/class/pwm/ -1

total @

lrwxrwxrwx 1 root root @ Dec 2 10:20
Lrwxrwxrwx 1 root root @ Dec 2 10:20
lrwxrwxrwx 1 root root @ Dec 2 10:20

)

4) Then it can be known from the table below that the base address of the pwml5
register is febf0030, and then look at the output of the s /sys/class/pwm/ -1 command,
you can see that pwmchip2 is linked to febf0030.pwm, so pwml5 corresponds to

pwmchip as pwmchip2

L ET RT3 L GPIO GPIOFFE |3IBIFS [3IMFS| GPIOFE | GPIO ET P Mk LR
3.3V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) 12C5 SDA_M3 GPIOL B7 47 3 4 5V
UART1 TX M1 12C5_SCL_M3 GPIO1 B6 46 5 6 GND
PWM15 IR M2_(febf0030) | GPIO1 C6 54 7 8 131 | GPIO4 A3 [UARTO_TX M2 (fd820000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14 M1 ( ) CAN1 RX M1 GPIO4 B2 138 13 12 29 GPIO0_DS CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fdgb0030) 12C1 SCL_M2 CAN2 RX M1 GPIO0_D4 28 15 16 59 GPIO1 D3 |UART4_RX_ MO (feb70000) | 12C1 SDA M4 | PWM1 M1 (fd8b0010)
33V 17 18 58 GPIO1 D2 UART4_TX_MO 12C1 SCL_M4 | PWMO0_M1 (fd8b0000)
12C3 SCL_M0 UART3 TX M0 ( ) SPI4_MOSI_M0 GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL CO 48 21 22 92 GPIO2 D4
PWM3 IR M2 (fd8b0030) SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1_ MO
GND 25 26 35 GPIO1 A3 PWM1 M2 (fd8b0010)

5) Then use the following command to make pwml15 output a S0Hz square wave (please

switch to the root user first, and then execute the following command)

root(@orangepi:~# echo 0 > /sys/class/pwm/pwmchip2/export
root(@orangepi:~# echo 20000000 > /sys/class/pwm/pwmchip2/pwm0/period
root@orangepi:~# echo 1000000 > /sys/class/pwm/pwmchip2/pwm0/duty_cycle

root@orangepi:~# echo 1 > /sys/class/pwm/pwmchip2/pwm(/enable
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1.000ms
3.38v 19«111:
50.00Hz | 20.00ms
L § I!EZ_IIIEI_
F12F02H 1829

6) The test method of pwm15 demonstrated above is similar to other pwm test methods.

3.18.7. CAN test method

Please note that Linux 6.1 systems currently do not support CAN function.

3.18.7.1.  How to open CAN

1) As can be seen from the table below, the available CAN bus for Orange Pi 5 is CAN1
and CAN2, two sets of CAN bus

LT ETET 3 LT3 GPIO GPIOFFE | 3IMFS [3IMFS| GPIOFE | GPIO SR L =R
33V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) 12C5 SDA_M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 12C5_SCL_M3 GPIO1_B6 46 5 6 GND
PWM15 IR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4 A3 [UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX_M2
PWM14 M1 (febfo020) CANl,RX,MlI GPIO4 B2 138 11 12 29 GPIO0_DS |CAN2,T)(J\m 12C1 SDA M2
cANL Tx M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fd8b0030) 12C1 SCL_M2 [CANZ RX M1 ] GPIOO D4 28 15 16 59 GPIO1 D3 [UART4 RX MO (feb70000) | I2C1 SDA M4 [PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1_D2 UART4_TX MO 12C1_SCL_M4 | PwMo0_M1 (fdgboooo)
12C3 SCL_M0 UART3 TX M0 ( ) SPI4_MOSI_M0. GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL CO 48 = 22 92 GPIO2 D4
PWM3 IR M2 (fd8b0030) SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1 MO
GND 25 26 35 GPIO1 A3 PWM1 M2 (fd8b0010)

In the Linux system, the CAN in the 26pin is closed by default, and it needs to be

opened manually to use it.

Add the following configuration in red font to /boot/orangepiEnv.txt, and then
restart the Linux system to open CAN1 and CAN2 at the same time. If you only
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need to open one, then just fill in one.

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=canl-m1 can2-ml

2) After entering the linux system, use the sudo ifconfig -a command, if you can see the

CAN device, it means that the CAN has been opened correctly

orangepi@orangepi:~$ sudo ifconfig -a

can0: flags=128<NOARP> mtu 16

unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)

RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame 0

TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 91

canl: flags=128<NOARP> mtu 16

unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)

RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame 0

TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0  collisions 0

device interrupt 92

3) The corresponding pins of CAN1 and CAN2 are

CANI1

CAN2

TX pin Corresponding to
pin 13

Corresponding

to pin 12

RX pin Corresponding to

pin 11

Corresponding

to pin 15
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can2 tx

3.18.7.2. Use the CANalyst-Il analyzer to test sending and

receiving messages

1) The CANalyst-II analyzer used in the test is shown in the figure below

2) CANalyst-II analyzer data download link
https://www.zhcxgd.com/3.html

3) First install the software USBCANToolSetup
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S£H » CANGIFACEE20200101_JRE » English materials » USB_CAN TOOL

-~

* EE M HS et Fh
" I USBCANToolSetup 2019/4/23 11:42 RIFER 3,049 KB

4) The shortcut after installation of USBCANToolSetup is

5) In addition, you need to install the USB driver

ZM| » images » CANSIIEE20200101_0EE » BHEIER

EFR E s Bl o

1£] BN Ehf == S EE 2020/1/1 19:01 Foxit PDF Reade... 602 KB

I USBE: pv1.40) 2020/1/1 18:42 FIFEE 14,935 KB
i A=A 2019/5/22 16:16 360EEE RAR 304 11,023 KB

6) The end of the USB interface of the CANalyst-II analyzer needs to be connected to
the USB interface of the computer

7) To test the CAN function, you need to prepare a CAN transceiver as shown in the
figure below. The main function of the CAN transceiver is to convert the TTL signal of
the CAN controller into the differential signal of the CAN bus
a. The 3.3V pin of the CAN transceiver needs to be connected to the 3.3V pin in
the 26pin of the development board
b. The GND pin of the CAN transceiver needs to be connected to the GND pin in
the 26pin of the development board
c. The CAN TX pin of the CAN transceiver needs to be connected to the TX pin of

www.orangepi.org www.xunlong.tv
277


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

the CAN bus in the development board 26pin

d. The CAN RX pin of the CAN transceiver needs to be connected to the RX pin of
the CAN bus in the development board 26pin

e. The CANH pin of the e.CAN transceiver needs to be connected to the H
interface of the analyzer

f.  The CANL pin of the CAN transceiver needs to be connected to the L interface
of the analyzer

8) Then you can open the USB-CAN software

2] USE-CAN Tool v8.02 - &l - | e
BEESD) E8ERE0 SHEE9 fE0) BNV EEH O EE0
CANZEE
et (AT thzesd: | #5E0R v fAID: (00 00 00 o1 CANiIE: |1 ¥ FREEmE: 1 Ll ot
#rd8: 00 00 00 00 00 00 00 00 || HsEe EIEEE: 10 ms [ grimis
AR (dememe Ean ftssama: o pikn || EEvR
oxp v B M sk &= | Dzaimi
SR BBl HitdE: Rige
HEER: |0 PAZET: D T AR 0 BAZET: O RS 0
FS Finndia BHERE  caNEE  fERE oS meEl g RE HiE ~

9) Then click to start the device
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2N USB-CAN Tool V.02 -

- o x
BERED) sgEE BE) SRV EEME S=Q
CANEE |
st #f  AREO MiTD: oo oo oo 01 | cam@ig:it | i 1 [ roide
ie: oo | FERESE e w10 | ns ClHURRSY
g ) =
A ngrestEm©) 3 (BRS) B o S
Un  USBCANIBITE®D o1 o2 BE LT CAREE #F | Oamives
St g JiEl SitHEg: B
piZER: 0 hizr: o fagime. o higER: |0 hizr: o iR o
E= Fasmidig] BfEHFE CaNEIE %A 1S mized  mitgE RE #HHE ~
10) Then click OK
35 : Rise
1zl $TFFUSBEE X
Hi WEedh: | EEa|20: EIS: 01701020887, EEEES: VI 24 - B
e Bk
11) Set the baud rate to 1000k bps
Bo B s - glmls X
5
S pemele o BECHBES EE v
MATHEERE
0 ChNZEE [u
= sz [ 1000k bps v [TEOA: 00 |12 |GED) =
SIS, | 0280000000 A | BEERE v
T EFEERS: OxFFFFFFFR EEEmETA
T8, | EET{E v
TRE HI:A

12) After successful opening, the USB-CAN software will display the serial number and

other information
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Fal USB-CAN Tool V9.0 - CANalyst-1l - SN:FEBIS: 01701020887, EHiEES: V3.24-@Jm| — a X
BEHSD) BEERE0) sHEES BE0 S=nM 28 ==0
CANE=
[ rojgade

Mgt ATEME v | fizeRd: |HdEGH v MAID: 00 00fDo 01 CaNi@IE: |1 i RS 1

#r{€: |00 00 00 00 00 00 00 00 EEEE SEEFERR: |10 ms [ IEniEiSE

P i i e o piEE [ S
A .
CET I BE MiTscait: B2 | Osniisht
FHIE: Bl FER: AR
s [0 W o pagig: 0 iR o b o pRHE: 0
BE  RGEE  HOWR MBS SWSE DE  WED GRS KR 20 n

13) Development board receives CAN message test
a. First set the baud rate of the CAN bus to 1000kbps in the Linux system of the
development board
orangepi@orangepi:~$ sudo ip link set can0 down
orangepi@orangepi:~$ sudo ip link set can( type can bitrate 1000000
orangepi@orangepi:~$ sudo ip link set can0 up
b. Then run the candump can0 command to prepare to receive messages

orangepi@orangepi:~$ sudo candump can(
c. Then send a message to the development board in the USB-CAN software

Fil] USB-CAN Tool V9.02 - CANalyst-1l - SNSFIS: 01701020887, EHHERS: V3.24 - Slais - o x
BEHESD) BEEEQ BHEE9 {20 EFV BEHH EEQ
CANZEE
Dot ATEM v | dhseRl #dEME | MAID: 00 00 00 01 CAMEIE: |1 S EREEmE: 1 Ol oz
I #i8: 0102 03 04 05 06 07 08 || EiEEE EEEEE: w0 me [ #rigie
i LR Rism: o pisz || BEvE
@z % = BT CATE &= | Oxwmig
SR BBl SitdniE: RiEe
MHEER: |0 PHEET: | O FelgeEig: [0 MHEER: |0 PRZET: | O tidateis: O

d. If the message sent by the analyzer can be received in the development board, it
means that the CAN bus can be used normally

orangepi@orangepi5:~$ sudo candump can0
can0 001 [8] 0102 030405060708
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14) Development board sends CAN message test
a. First set the CAN baud rate to 1000kbps in the Linux system

orangepi@orangepi:~$ sudo ip link set can0 down
orangepi@orangepi:~$ sudo ip link set can( type can bitrate 1000000
orangepi@orangepi:~$ sudo ip link set can0 up

b. Execute the cansend command on the development board and send a message
orangepi@orangepi:~$ sudo cansend can( 123#1122334455667788

c. Ifthe USB-CAN software can receive the message from the development board,

the communication is successful

o] USE-CAN Tool V.02 - CANalyst-1l - SN:ERFIS: 01701020887, EffMEAS: V3.24 - glofls = O *
BEES(D) FEEEFQ SEEEO EE0 RN EEH EEL
CAN A=
Mt teEmE v fhzeEl: #dEhE |~ f4ID: 00 00 00 01 CAMEIS: 1 v R |1 O o
#14E: |00 00 00 0O 00 00 00 00 ks CEEEME (10 ms  L]#rgEge
CANG AT fgfﬁmﬁﬁ@gn%) fatE o miree | e
A i
CET I o Ehapit B | Ozne
HiH#E: AiEl SR B2
WHEER: |0 BT |0 frgme . 0 WHEER: |0 WHEET: |0 HISHE: 0
Es FiAtiE A iEHTIR CANRIE  fEfiAm IS mieE  fitgs RE 2R "
@) 00000 19:77:04.048  OxE3BCZF cht il 0x0123 #riehn  HRfEbd  0x05 x| 11 22 33 44 55 66 77 88

Receive the information sent by the development board

3.19. WiringOP Hardware PWM Usage Method

Before using wiringOP to operate PWM, please ensure that wiringOP is
installed on the Linux system. If the gpio readall command can be used normally, it
means wiringOP has been installed. If prompted that the command cannot be found,

please refer to the instructions in the section on installing wiringOP to install
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wiringOP first.

The development board can use six pwm channels: pwm0, pwml, pwm3,
pwml13, pwml4 and pwmlS. The positions of these pins are shown in the figure
below:

PWM15 M2 PWM1 M1 PWMO M1 PWM1 M2

It should be noted that: PWM1 M1 and PWMI1_M2,
PWM3 M0 and PWM3 M2
They are all the same PWM, just connected to different pins. If both pin
are configured for PWM function, when setting one PWM pin, the same sett

ing will also be applied to the other PWM pin.

3.19.1. Method of setting PWM using the gpio command of wiringOP

3.19.1.1.  Set the corresponding pin to PWM mode

1) As shown in the table below, there are six pwm channels available on the development

board: pwm0, pwml, pwm3, pwm13, pwm14, and pwmlS5.

ERYEE ERYEE ERME GPIO GPIOFFE |3IKFFE |SIMFE| GPIOFE GPIO ERYEE EAhE ERME
33V 1 2 5V
PWM13 M2 (febf0010) | [UART1 RX M1 (feb40000) 12C5 SDA M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 12C5 SCL M3 GPIO1 B6 45 5 6 GND
PWM15_IR_M2 (febf0030)| | GPIO1_C6 54 7 8 131 GPIO4_A3 | UARTO_TX_M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14_M1 (febf0020) CAN1 RX M1 GPIO4_B2 138 1 12 29 GPIO0_D5 CANZ TX M1 12C1 SDA M2
CAN1 TX M1 GPIO4 B3 139 13 14 GND
M3_IR_M0_(fd8b0030) | 12C1 SCL M2 CAN2 RX M1 GPIOO_D4 28 15 16 59 GPIO1 D3 | UART4 RX M0 (feb70000) [ 12C1 SDA M4 | PwM1 M1 (fd8b0o10)
33V 17 18 58 GPIO1 D2 UART4_TX MO 12C1 SCL M4 | PWMO0_M1_(fd8b0000)
12C3_SCL_MO UART3_TX_MO_(feb60000) SPI4_MOSI_MO GPIO1_C1 49 19 20 GND
12C3 SDA MO UART3 RX MO SPI4_MISO_MO GPIO1 CO 48 21 22 92 GPIO2 D4
[ Pwms_IR_M2_(fdgb0o30) | SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIO1 C4. SPI4_CS1 MO
GND 25 26 35 GPIOL A2 | [PWM1 M2 (fd8b0010) |
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2) The wPi numbers corresponding to the PWM pins are as follows:

PWM Pin wPi Serial | Pin Serial | GPIO Serial
number number number
PWMO0 M1 10 18 58
PWMI1_M1 9 16 59
PWM1_M2 16 26 35
PWM3 MO 8 15 28
PWM3 M2 14 23 50
PWM13 M2 0 3 47
PWM14 M1 5 11 138
PWMI15 M2 2 7 54

3) The command to set the pin to PWM mode is as follows. Taking PWMO0_S1 as an
example, the third parameter requires inputting the sequence number of wPi

corresponding to the PWMO_S1 pin.

orangepi@orangepi:~$ gpio mode 10 pwm

4) After setting the pin to PWM mode, a square wave with a frequency of 200Hz, a
period of Sms, and a duty cycle of 50% will be output by default. At this time, we can use

an oscilloscope to measure the corresponding PWM pin and see the waveform below.
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3.19.1.2. Methods for Adjusting PWM Frequency

The calculation formula for PWM frequency is as follows:

PWM frequency = clock frequency / (division factor * The value of the

periodic register)

IN:

1. The default value for clock frequency is 24000000Hz .

2. The range of values for the frequency division coefficient is even numbers
between 2 ~ 512, with a default value of 120. If the set frequency division coefficient
is odd, the actual frequency division coefficient is the set value minus one.

3. The default value of the cycle register is 1000,

4. The default value for PWM frequency is 24000000 / (120 * 1000) = 200Hz.

3.19.1.2.1. Method of Adjusting PWM Frequency by Setting

Frequency Division Coefficient

1) We can use the following command to set the division factor of the PWMO_ M1 pin to
4.
orangepi@orangepi:~$ gpio pwmc 10 4

2) According to the formula above, the calculated value of PWM frequency is 6000Hz.
Through an oscilloscope, it can be observed that the measured PWM frequency is

6010Hz, and the error can be ignored.
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20235105 25H 13:56

& 100V

3.19. 1. 2. 2. Method of directly setting PWM frequency

1) We can use the gpio pwmTone command to set the frequency of the PWM pin, for
example, the following command can be used to set the PWM frequency of the
PWMO M1 pin to 500Hz.

orangepi@orangepi:~$ gpio pwmTone 10 500

When setting the PWM frequency, it is necessary to ensure that:
Set frequency value < 24000000 / (division factor * 2).

For example, the default division factor is 120, and without modifying the
division factor, the set frequency value should be less than 100000Hz.
If the setting value is too large, the following error message will appear:

gpio: The PWM frequency you set is too high to be possible

2) Then, through an oscilloscope, it can be observed that the PWM frequency has
changed to 500Hz.
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3.19.1.3. Methods for Adjusting PWM Duty Cycle

1) The calculation formula for PWM duty cycle is as follows. We can adjust the PWM
duty cycle by setting the values of the duty cycle register and the period register.
PWM Duty cycle = The value of the duty cycle register / The value of the periodic
register

IN:
The default value of the duty cycle register is 500.
The default value of the cycle register is 1000.

It should be noted that the value of the duty cycle register needs to be smaller
than the value of the cycle register, as the duty cycle cannot be greater than 1.

When the value of the duty cycle register is set to be greater than the value of
the cycle register, the following error message will be prompted:

gpio: CCR should be less than or equal to ARR (XXX)

When the value of the cycle register is set to be less than the value of the duty
cycle register, the following error message will be prompted:

gpio: ARR should be greater than or equal to CRR (XXX)
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2) We can use the following command to set the value of the period register for the
PWMO M1 pin to 2000.

orangepi@orangepi:~$ gpio pwmr 10 2000

3) After running the above command, it can be observed through the oscilloscope that
the PWM duty cycle has changed from the default 50% (500/1000) to 25% (500/2000).

M Pos: 0.000s

|

4) We can use the following command to set the duty cycle register value of the
PWMO M1 pin to 1000.

orangepi@orangepi:~$ gpio pwm 10 1000

5) After running the above command, it can be observed through the oscilloscope that
the PWM duty cycle changes from 25% (500/2000) to 50% (1000/2000).
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3.19.2. Usage of PWM Test Program
1) In the example directory of wiringOP, there is a program called pwm.c that
demonstrates the use of PWM related API in wiringOP to operate PWM.

orangepi@orangepi:~$ cd /usr/sre/wiringOP/examples/

orangepi(@orangepi:/ust/src/wiringOP/examples$ Is pwm.c

pwm.c

2) The command to compile pwm.c into an executable program is as follows:

orangepi@orangepi:/ust/src/wiringOP/examples$ gee -0 pwm pwm.c -lwiringPi

3) Then you can execute the PWM test program. When executing the PWM test program,
you need to specify the PWM pin. For example, you can use the following command to
test the PWMO M1 pin:

orangepi@orangepi:/ust/src/wiringOP/examples$ sudo ./pwm 10

4) After the pwm program is executed, the following contents will be tested sequentially:
a. Adjust the PWM duty cycle by setting the value of the cycle register.
b. Adjust the PWM duty cycle by setting the value of the duty cycle register.
c. Adjust the PWM frequency by setting the division factor.
d. Directly set the PWM frequency.
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5) After completing each test, the output of pwm waveform will be stopped for 5 seconds.

After completing all test contents, a new round of testing will be restarted.

6) The detailed execution process of the PWM test program is as follows:

a.

By setting the value of the cycle register to adjust the PWM duty cycle: Through
an oscilloscope, it can be observed that the PWM waveform changes every 0.5
seconds. After 8 changes, the PWM duty cycle changes from 50% to 25% and
remains for 5 seconds. Then, the PWM waveform changes every 0.5 seconds.
After 8 changes, the PWM duty cycle changes from 25% to 50% and remains for
5 seconds.

By setting the value of the duty cycle register to adjust the PWM duty cycle: The
oscilloscope can observe that the PWM waveform changes every 0.5 seconds.
After 8 changes, the PWM duty cycle changes from 50% to 100% and remains
for 5 seconds. Then, the PWM waveform changes every 0.5 seconds. After 8
changes, the PWM duty cycle changes from 100% to 50% and remains for 5
seconds.

By setting the frequency division coefficient to adjust the PWM frequency:
Through an oscilloscope, it can be observed that the PWM waveform changes
every 0.5 seconds. After 9 changes, the PWM frequency will change from
2000Hz to 200Hz and remain for 5 seconds. Then, the PWM waveform changes
every 0.5 seconds. After 9 changes, the PWM frequency will change again to
2000Hz and remain for 5 seconds.

Directly setting the PWM frequency: Through the oscilloscope, it can be
observed that the PWM frequency first changes to 2000Hz, and then increases
by 2000Hz every two seconds. After 9 changes, the PWM frequency changes to
20000Hz and remains for 5 seconds.

3. 20. How to install and use wiringOP-Python

wiringOP-Python is the Python language version of wiringOP, which is used to

operate the hardware resources of the development board, such as GP10, 12C, SPI

and UART, in the Python program.

In addition, please note that all the following commands are operated under the
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H root user. H

3.20.1. How to install wiringOP-Python
1) First install the dependency package

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

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

2) Then use the following command to download the source code of wiringOP-Python

Note that the following git clone --recursive command will automatically
download the source code of wiringOP, because wiringOP-Python depends on
wiringOP. Please make sure that the download process does not report errors due to

network problems.

If there is a problem downloading the code from GitHub, you can directly use
the wiringOP-Python source code that comes with the Linux image. The storage

location is: /usr/sre/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) Then use the following command to compile wiringOP-Python and install it into the

Linux system of the development board

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

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

4) Then enter the following command, if there is help information output, it means that
wiringOP-Python is installed successfully, press the q key to exit the help information

interface

root@orangepi:~/wiringOP-Python# python3 -c¢ "import wiringpi; help(wiringpi)"

Help on module wiringpi:

NAME

wiringpi

DESCRIPTION
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# 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.

5) The steps to test whether wiringOP-Python is successfully installed under the python
command line are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi;

c. Finally, enter the following command to view the help information of

wiringOP-Python, and press the q key to exit the help information interface

>>> 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)
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| GPIO(pinmode=0)
|

>>>

3.20.2. 26pin GPIO port test

wiringOP-Python is the same as wiringOP, you can also determine which GP10
pin to operate by specifying the wPi number, because there is no command to check
the wPi number in wiringOP-Python, so you can only use the gpio command in
wiringOP to check the correspondence between the board wPi number and the
physical pin.

root@rangepi5b:~# gpilo readall
+___
| V | Physical | V
B s o I S
| 1] 2
3 4
5 6
7 8
9 10
11 12 CAN2_TX

I
1] I I
I I I
I I I
I I I
I I I
| 13 || 14 | GND
I I I
I I I
I I I
I I I
I I I
|

il
il

+
|
+
| I
| I
| I
| I
| I
| CAN1_RX |
| CAN1_TX |
| I
| I
| I
| I
| I
| I
+
I
oy

15 16 SDA.1
17 18 SCL.1
19 20 GND
21 22 PowerKey
23 24 21 SPI4_CS1
| 25 || 26 il
s L
| Vv | Physical | Vv
+_-_

CANZ_RX

3.3V
SPI4_TXD
SPI4_RXD
SPI4_CLK

il
il
il

root@orangepi5b:

1) A total of 16 GPIO ports can be used in the 26pins of the development board. The
following uses pin 7—the corresponding GPIO is GPIO1 C6——the corresponding wPi
serial number is 2—as an example to demonstrate how to set the high and low levels of

the GPIO port
root@orangepiSb:~# gpio readall

e e S

1

I I I
| | |
. | | |
PHM15 | | ® | |

GND e|e | |
2) The steps to test directly with the command are as follows:

a. First set the GPIO port to the output mode, where the first parameter of the
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pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ; \
wiringpi.pinMode(2, GP1O.OUTPUT) ; "

b. Then set the GPIO port to output low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is Ov, it means that the

low level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GP1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.LOW)"
c. Then set the GPIO port to output a high level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the

high level is set successfully.

root@orangepi:~/wiringOP-Python# python3 -c "import wiringpi; \
from wiringpi import GPI1O; wiringpi.wiringPiSetup() ;\
wiringpi.digitalWrite(2, GP10.HIGH)"

3) The steps to test in the command line of python3 are as follows:

a. First use the python3 command to enter the command line mode of python3

root(@orangepi:~# python3

b. Then import the python module of wiringpi

>>> import wiringpi

>>> from wiringpi import GPIO

c. Then set the GPIO port to output mode, where the first parameter of the
pinMode function is the serial number of the wPi corresponding to the pin, and

the second parameter is the GPIO mode

>>> wiringpi.wiringPiSetup()
0
>>> wiringpi.pinMode(2, GP1IO.OUTPUT)

d. Then set the GPIO port to output a low level. After setting, you can use a

multimeter to measure the voltage value of the pin. If it is Ov, it means that the
low level is set successfully.
>>> wiringpi.digitalWrite(2, GP10.LOW)
e. Then set the GPIO port to output a high level. After setting, you can use a
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multimeter to measure the voltage value of the pin. If it is 3.3v, it means that the
high level is set successfully.
>>> wiringpi.digitalWrite(2, GP1O.HIGH)

4) The method of wiringOP-Python to set GPIO high and low levels in python code can
refer to the blink.py test program in the examples below. The blink.py test program will
set the voltage of all GPIO ports in the 26 pins of the development board to change

continuously.

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# Is blink.py
blink.py

root@orangepi:~/wiringOP-Python/examples# python3 blink.py
3.20.3.  26pin SPI test

1) According to the schematic diagram of the 26pin interface, the spi available for

Orange Pi 5B is spi4

‘ | 12c5_SDA/UARTL Rx/GPI0l1 B7 3 39 3.3v1 LR 1
= = S TT——Q soa [———————
TWMIS_TR/GPIOL C6T 79 5L 5 UARTO_TX_M2/GPIO4 A3_J
g L GCLE 0 UERTU_RX_MZ/GPIOZ_AZ_J
CAN1 RX M1/GPIO4 B2 J Tiounl : [ CEWZ TX/GPIO0 D5 J
TANI_TX MI/GFIO4 B3 J 137 1070
CENZ_RX/GPIOU_D4_J 154 102 3 f I2C1_SDA/UART4_RX/GPIOl D3_J
=d o0-3 [ TZCI_SCL/UARTZ TX/GPIOL DZ J
SPI4_MOSI/UART3_TX/GPIOLl Cl1_J ——oq 2-3v2
_MISO/UART3_RX/GEIOL_CU_J Zi5] Toa Mes i Power On_ L
PIZ_CILR/GPIOL CZ_J G SPI4_CS1/GEIOL CA_J
55| SPI-CL
GND2 e —

In the Linux system, the spi4 in the 26pin is closed by default, and it needs to be

opened manually to use it.

Add the following red font configuration in /boot/orangepiEnv.txt, and then restart

the Linux system to open spi4.

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=spi4-m0-cs1-spidev

2) First check whether there is a spidev4.1 device node in the linux system. If it exists, it

means that SPI4 has been set up and can be used directly

orangepi@orangepi:~$ Is /dev/spidev4.1
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/dev/spidev4.1

Note that /dev/spidev4.0 cannot be used, please use /dev/spidev4.1, don't make a

mistake.

3) Then you can use the spidev_test.py program in the examples to test the loopback
function of the SPI. The spidev_test.py program needs to specify the following two
parameters:

a. --channel: Specifies the channel number of the SPI

b. --port: Specify the port number of the SPI

4) Do not short-circuit the mosi and miso pins of SPI4, the output result of running

spidev_test.py is as follows, you can see that the data of TX and RX are inconsistent

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 4 --port 1

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev4.1

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

5) Then use the Dupont wire to short-circuit the two pins of txd (pin 19 in the 26pin
interface) and rxd (pin 21 in the 26pin interface) of SPI4 and then run spidev_test.py The
output is as follows, you can see The data sent and received are the same, indicating that
the SPI4 loopback test is normal

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 spidev_test.py \

--channel 4 --port 1

spi mode: 0x0

max speed: 500000 Hz (500 KHz)

Opening device /dev/spidev4.1

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
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FF FF FF FFFFFOOD  |......@.......... |
RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FFFFFOOD  |......@.......... |

3.20.4. 26pin I2C test
1) As can be seen from the table below, the available i2¢ for Orange Pi 5B is i2¢l1, i2¢3

and 12¢5, a total of three sets of i2¢ buses

AT EET EAThEE GPIO GPIOFFE |3IMFS [3IMFE| GPIOFE GPIO ERE EATEE E R
3.3V 0 2 Y
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) J12c5 spA M3 | GPIO1 B7 47 3 4 5V
UART1 TX M1 |12c5 scLm3 | GPIO1 B6 46 5 6 GND
PWM15 IR_M2 (febf0030) | GPIO1 C& 54 7 8 131 | GPIO4 A3 [UARTO TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX_ M2
PWM14 M1 (febf0020) CANL RX M1 GPIO4 B2 138 1 12 29 GPIO0 D5 CAN2 TX M1 12C1 SDA M2

CAN1 TX M1 GPIO4 B3 139 13 14 GND

PWM3_IR_MO_(fd8b0030) [12c1_sci_mz2| CANZ_RX_M1 GPIOO0_D4 28 15 16 59 GPIO1_D3 |UART4_RX_MO (feb70000) [[12C1_SDA_M4|| PWM1_M1 (fd8b0010)
3.3V 17 18 58 GPIO1 D2 UART4_TX_MO 12C1_SCL_M4 [ PWMO M1 (fd8b0000)

12C3 SCL_ M0 UART3 TX MO (feb60000) SPI4_MOSI_ MO GPIO1 C1 49 19 20 GND
12C3_SDA_MO| UART3_RX_MO SPI4_MISO_MO GPIO1_CO 48 21 22 PowerKey

PWM3_IR_M2 (fd8b0030) SPI4_CLK MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1 MO

GND 25 26 35 GPIO1 A3 PWM1 M2 (fd8b0010)

As can be seen from the above table, i2c1 can be derived from pins 12 and 15 of
26pin (i2c1_m2), and can also be derived from pins 16 and 18 of 26pin (i2c1_m4),
please follow your own needs Just select a group. Please don't think that these are

two different sets of i2¢ buses.

In the linux system, the i2¢ in the 26pin is turned off by default, and it needs to be

turned on manually before it can be used.

Add the following configuration in red font to /boot/orangepiEnv.txt, and then
restart the Linux system to open i2cl, i2¢3 and i2¢5 at the same time. If you only

need to open one, then just fill in one.

Select the settings for i2c1_m2 as shown below:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=i2cl-m2 i2¢3-m0 i2¢5-m3

Select the settings for i2c1_m4 as shown below:
orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=i2cl-m4 i2¢3-m0 i2¢5-m3

2) After starting the linux system, first confirm that there is an i2c device node under
/dev
orangepi@orangepi:~$ Is /dev/i2¢c-*
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dev/i2c-1 /dev/i2c-2

dev/i2¢c-0 /dev/i2c-10 /dev/i2c-3 /dev/i2c-6 /dev/i2c-9
/dev/i2¢c-5 /dev/i2c-7

3) Then connect an i2c device to the i2c pin of the 26pin connector, here we take the

ds1307 RTC module as an example

12c1-m2 12c1-m4 12¢3-m0 12¢5-m3
Sda pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 12 to pin 16 to pin 21 to pin 3
Sck pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 15 to pin 18 to pin 19 to pin 5
Vee pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 1 to pin 1 to pin 1 to pin 1
Gnd pin | Corresponding | Corresponding | Corresponding | Corresponding
to pin 6 to pin 6 to pin 6 to pin 6

4) Then use the i2edetect -y command, if the address of the connected i2¢ device can be

detected, it means that i2c can be used normally

orangepi@orangepi:~$ sudo i2cdetect -y 1 #i2c1 command

orangepi@orangepi:~$ sudo i2cdetect -y 3 #i2c3command

#12c5command

orangepi@orangepi:~$ sudo i2cdetect -y 5
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: $ sudo i12cdetect -y 5
[sudo] password for orangepi:
i1 2 3 4 5 &6 7T 8 9

5) Then you can run the ds1307.py test program in the examples to read the RTC time

root@orangepi:~/wiringOP-Python# c¢d examples
root@orangepi:~/wiringOP-Python/examples# python3 ds1307.py --device \
"/dev/i2c-5"

Thu 2023-01-05 14:57:55

Thu 2023-01-05 14:57:56

Thu 2023-01-05 14:57:57

~C

exit

3.20.5. 26pin UART test

1) As can be seen from the table below, the available uarts for Orange Pi 5B are four

groups of uart buses: uart0, uartl, vart3 and uvart4

LT ETET 3 LT3 GPIO GPIOFFE |3IBIFFS [3IMFS| GPIOFE | GPIO SAY# L =R
3.3V 1 2 5V
PWM13 M2 (febf0010) [UARTL RX M1 (feb40000) || 12C5 SDA M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 I 12C5_SCL_M3 GPIO1 B6 46 5 6 GND
PWM15 IR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4 A3 | UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
PWM14 M1 (febfoo20) CAN1 RX M1 GPIO4 B2 138 11 12 29 GPIO0_DS CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fd8b0030) 12C1 SCL_M2 CAN2_RX_M1 GPIO0_D4 28 15 16 59 GPIO1 D3 [UART4_RX_MO (feb70000) | 12C1 SDA M4 | PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1_D2 UART4_TX MO 12C1 SCL_M4 | PwMO0_M1 (fdgboooo)
12C3 SCL_M0 UART3 TX M0 ( ) SPI4_MOSI_M0 GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL C0 48 z2 22 PowerKey
PWM3_IR_M2 (fd8b0030 SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIOL C4 SPI4_CS1_ MO
GND 25 26 35 GPIO1 A3 PWM1 M2 (fd8b0010)

In the Linux system, the uart in the 26pin is closed by default, and it needs to be

opened manually before it can be used.

Add the following red font configuration in /boot/orangepiEnv.txt, and then restart
the Linux system to open uart(, uartl, uart3 and uart4 at the same time. If you only

need to open one, then fill in one.
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orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=uart0-m2 wuartl-m1 uart3-m0 uart4-m0

2) After entering the linux system, first confirm whether there is a device node

corresponding to uart under /dev

orangepi@orangepi:~$ Is /dev/ttyS*
dev/ttyS0 /dev/ttyS1 /dev/ttyS3 /dev/ttyS4 /dev/ttyS9

3) Then start to test the uart interface, first use the DuPont line to short the rx and tx of
the uart interface to be tested
uart0 uartl uart3 uart4

Tx pin | Corresponding | Corresponding | Corresponding | Corresponding

to pin 8 to pin 5 to pin 19 to pin 18

Rx pin | Corresponding | Corresponding | Corresponding | Corresponding

to pin 10 to pin 3 to pin 21 to pin 16

410 )

UART4 UARTO

4) Use the serialTest.py program in the examples to test the loopback function of the
serial port as shown below. If you can see the following print, it means that the serial port
communication is normal

a. Test UARTO

root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS0"

Out: 0:-> 0

Out: 1:-> 1

Out: 2:-> 2

Out: 3:-> 3

Out:  4:°C

exit
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b. Test UARTI1
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS1"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

c. Test UART3
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS3"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

d. Test UART4
root@orangepi:~/wiringOP-Python/examples# python3 serialTest.py --device \
"/dev/ttyS4"

Out: 0:-> 0
Out: 1:-> 1
Out: 2:-> 2
Out: 3:-> 3
Out: 4:7C

exit

3. 21. Hardware watchdog test

The watchdog_test program is pre-installed in the linux system released by Orange Pi,
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which can be tested directly.

The method to run the watchdog_test program is as follows:

a. The second parameter 10 indicates the counting time of the watchdog. If the dog
is not fed within this time, the system will restart

b. We can feed the dog by pressing any key on the keyboard (except ESC). After
feeding the dog, the program will print a line of keep alive to indicate that the
dog is fed successfully

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. View the serial number of the RK3588S chip

The command to view the serial number of the RK3588S chip is as follows. The
serial number of each chip is different, so the serial number can be used to distinguish

multiple development boards.

orangepi@orangepi:~$ cat_serial.sh
Serial : 1404a7682e86830c

3. 23. How to install Docker

1) The linux image provided by Orange Pi has pre-installed Docker, but the Docker

service is not enabled by default

2) Use the enable_docker.sh script to enable the docker service, and then you can start
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using the docker command, and the docker service will be automatically started when the

system is started next time

orangepi@orangepi:~$ enable_docker.sh

3) Then you can use the following command to test docker, if you can run hello-world, it

means that docker can be used normally

orangepi@orangepi:~$ docker run hello-world

[Unable to find image 'hello-world:latest' locally

latest: Pulling from library/hello-world

256ab8fe8778: Pull complete

Digest:
sha256:7f0a9193b4aa3022c3a4c147a449¢ef11e0941al{fd0bf4a8¢6c9408b2600777¢cS

Status: Downloaded newer image for hello-world:1atest

Hello from Docker!
This message shows that your installation appears to be working correctly.

3. 24. How to download and install arm64 version balenaEtcher

1) The download address of balenaEtcher arm64 version is:
a. The download address of the deb installation package is as follows, which needs

to be installed before it can be used

https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balena-e
tcher-electron 1.7.9+5945ab1f armé64.deb
b. The download address of the Applmage version that does not need to be installed

is as follows:
https://github.com/Itai-Nelken/BalenaEtcher-arm/releases/download/v1.7.9/balenaE
tcher-1.7.9+5945ab1f-arm64.AppImage
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i balenaEtcher v1.7.9
& ryanfortner
0 v1.7.9 Update and rename compile-etcher_v1.7.3.sh to compile-etcher_v1.7.9.sh

-0 9529280 (D

Compare ~ v Assets 10
@Dbalena-etcher-electron-1.7.9+5945ab1f.aarch64.rpm 64.3 MB May 1
Dbalena-etcher-electron-1.7.9+5945ab1f.armv7l.rpm 58.4 MB May 1
| @balena-etcher—electronj .7.9+594Sab1fiarm64.deb| 879 MB May 1
@balena—etcher—electronj .7.9+5945ab1f armv7l.deb 76.5 MB May 1
|@balenaEtcher—1.7.9+5945ab1f—arm64.AppImage| 97.3 MB May 1
@balenaEtcher—l.7.9+5945ab1f—armv7I.AppImage 80.9 MB May 1

2) How to install and use deb version balenaEtcher:

a. The deb version of balenaEtcher installation command is as follows:

orangepi@orangepi:~$ sudo apt install -y \
--fix-broken ./balena-etcher-electron_1.7.9+5945ab1f armé4.deb

b. After the deb version of balenaEtcher is installed, it can be opened in the
Application

Run Program...
EA Terminal Emulator
B rile Manager
(=4 Mail Reader
'eb Browser

@ Application Finder

& Graphics F Bulk Rename
< Help & Feitx
@ Internet & fcitx-gimpanel-configtool
[ Multimedia B Fonts
¥ office @ Midnight Commander
& System @ Midnight Commander editor
® Log Out ] Mousepad

M screenshot

B Terminator

% Thunar File Manager

B¢ xarchiver

Omnqe Fi

c. The interface after balenaEtcher is opened is as follows:
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balenaEtcher

\.‘ balenaEicher

L+

B Flash from file

& Flash from URL

I Clone drive

3) How to use the AppImage version of balenaEtcher:

a. First add permissions to balenaEtcher

orangepi@orangepi:~/Desktop$ chmod +x balenaEtcher-1.7.9+5945ab1f-arm64.AppImage

b. Then select the Applmage version balenaEtcher, then click the right mouse
button, and then click Execute to open balenaEtcher

Open With Other Application...
¥ Cut
m
SNE — Copy
@ Move to Trash
@® Delete
Rename..

Properties..

& Applications

3. 25. How to install Pagoda Linux panel

Pagoda Linux panel is a server management software that improves operation and
maintenance efficiency, and supports more than 100 server management functions
such as one-click LAMP/LNMP/cluster/monitoring/website/FTP/database/JAVA
(excerpted from Baota official website)

1) The recommended order of pagoda Linux system compatibility is
Debian11 > Ubuntu 22.04
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2) Then enter the following command in the linux system to start the installation of the

pagoda

orangepi@orangepi:~$ sudo install_bt_panel.sh

3) Then the pagoda installer will remind whether to install Bt-Panel to the /www folder,

and then enter y

+

| 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) The next thing to do is to wait patiently. When the terminal outputs the following print
information, it means that the pagoda has been installed. The whole installation process
takes about 12 minutes, and there may be some differences depending on the network

speed

183.15.204.10:8888/7eaf9ade
'/192.168.1.139:83888/7eaf9ade

ss the pe
oW ing 'an'l por

Tune consumed: Minute!
root@rangepi5:~# [J

5) At this time, enter the panel address shown above in the browser to open the login
interface of the Pagoda Linux panel, and then enter the username and password shown

in the above figure at the corresponding position to log in to Pagoda
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D & @ » (S8 = o

&« G A F=2 | 19216803 5 1=

6) After successfully logging into the pagoda, the following welcome interface will pop
up. First, please read the user notice in the middle and drag it to the bottom, then you can
select "I have agreed and read the "User Agreement"", and then click "Enter the Panel"

You can enter the pagoda

D | & =EAnu x == = B

< C A F=z | 1921681139888 At = B @

Wi EREIEER
FEHER (B AHAEIER
AR EEE: 2020495160

5%, SEaTIEELEE

+ P OY R + 0

SEEHER * (AP "

7) After entering the pagoda, you will first be prompted to bind an account on the official
website of the pagoda. If you do not have an account, you can go to the official website
of the pagoda (https://www.bt.cn) to register one
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D & =ess=Ess x |5 -

o
X

<« G A& Fze | 1921681139880 bind V ts

=3
o

@ 1921681139 [0

SIERIBKS

+ B O R+ L

8) The final displayed interface is as shown in the figure below. You can intuitively see
some status information of the Linux system on the development board, such as load

status, CPU usage, memory usage, and storage space usage, etc.

O & SHeeds x |+

&
e g

« C A F=2 | 1921681188 s T

® 1921681139 @

+ B @ FY R + 0 !

2
@

g
@

9) Test the SSH terminal login of the pagoda
a. After opening the SSH terminal of the pagoda, it will first prompt to enter the
password of the development board system. At this time, enter orangepi (default
password, if there is any modification, please fill in the modified one) in the
password box.
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)

TiEBENALE, BEESEMRSENSR

127.0.0.1

orangepi

i
b. The display after successful login is shown in the figure below

ik

Welcome to with
System load: Up time:
Memory usage: - ¢ IP:

CPU temp: Usage of /:
Last login: Fri Dec 2 12:00:10 2022
root@orangepiS:~§

WWW .Ol”dl]ngi .org

s
l=
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10) You can install software such as Apache, MySQL, and PHP in the software store of
Pagoda, and you can also deploy various applications with one click. Please explore these

functions by yourself, and I will not demonstrate them one by one here.

0| & ==vas x |+ S
=t 8 @ -
@ 1921681139 @ ' &
L e QIR == 796
I - b
5 mmeR [ Q| =
- — . _ . - P _ _ - »
2 FTP 5 = =GR =418 == Sl P s=uE —s=s .
9
Linuxiibiigiss O BAER =
i

S

88 wumE

RS

B

11) Pagoda command line tool test

:$ sudo bt

[sudo] password for orangepi:

EREERATHIT
(1) BERERES (8) EARIEL]
(2) EIEERIES (9) SEEENRET
(3) EohERARS (10) ;BFRERIRH
(4) EHEARARSS N
(5) IEREIRED (12) BUHIHALBERRS]
(6) {EREMRAEF % (13) BGBIPIAIBIIRS]
(7) FREUELMYSQLEERS (14) EEERFIAER
(22) TrEtREEIREER (15) BIRRIFNIER
(23) XHIBasicAuthi\iE (16) & & EiR(10ES 1%#%%)?@1‘&3’(1%‘]&%%@
(24) ;IZ_.IEHJL..\D'I'J-LA”—.E (17) IQ%EJp\tJ]E!JXE
(25) IRBEEREXHHAEEIAR (18) WBESHMNE?N "E*ﬁ
(0) BUH (29) BUHIAIRNEEIIE

BERIATDRES 14

SN FEiRhE: http://:8888/7eaf9ade
RFAEARHHE : http://192.168.1.139:8888/7eaf9ade

username: nslvetif
password . %k k ok ke kk
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12) For more functions of the pagoda, you can refer to the following information to

explore by yourself

manual: http://docs.bt.cn
Forum address: https://www.bt.cn/bbs
GitHub: https://github.com/aaPanel/BaoTa

3. 26. How to remotely log in to the desktop of the Linux system

The Ubuntu Gnome Wayland image does not support remote login to the

desktop using Nomachine and VNC as described here.

3.26.1. Remote login using NoMachine

Please make sure that the Ubuntu or Debian system installed on the
development board is a desktop version. In addition, NoMachine also provides
detailed usage documents. It is strongly recommended to read this document to
familiarize yourself with the use of NoMachine. The document link is as follows:

https://knowledgebase.nomachine.com/DT10R00166

NoMachine supports Windows, Mac, Linux, iOS and Android platforms, so we
can remotely log in and control the Orange Pi development board through
NoMachine on a variety of devices. The following demonstrates how to remotely log
in to the Linux system desktop of the Orange Pi development board through
NoMachine in Windows. For installation methods on other platforms, please refer to

the official documentation of NoMachine.

Before operation, please make sure that the Windows computer and the
development board are in the same LAN, and you can log in to the Ubuntu or

Debian system of the development board through ssh.

1) First download the installation package of the NoMachine software Linux armé64 deb

version, and then install it in the Linux system of the development board
a. Since RK3588S is a SOC with ARMvS8 architecture, the system we use is
Ubuntu or Debian, so here we need to download the NoMachine for ARM
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ARMYV8 DEB installation package, the download link is as follows:

Note that this download link may change, please look for the deb package of the
Armv8/Armé64 version.

https://downloads.nomachine.com/download/?id=114&distro=ARM

Home / Download / NoMachine for ARM - arm64

NoMachine for ARM -larm64|

Version: 8233

Package size: 48.05MB

Package type: DEB

MDS5 signature: e439d18f71550ac9d6519046806357a4

For: Ubuntu 14.04/16.04/18.04/20.04, Debian 8/9/10

@ Although your ARMvE device may not be listed here, we encourage you to try the packages. Please consult the installation and configuration

notes about Linux for ARM packages for more details about devices and specific distributions we have tested.

[ oo |

b. In addition, you can also download the installation package of NoMachine in
the official tool

First enter the remote login software-NoMachine folder
B3 Remote Login Software- NEMSEHnE
Then download the arm64 version of the deb installation package

nomachine_8.2.2 4 x64.exe

normachine_8.2.3_4 amde<.deb

nomachine_8.2.3_3 arm&4.deb

nomachine_8.2.3_12.dmg

c. Then upload the downloaded nomachine 8.2.3 3 armé64.deb to the Linux
system of the development board
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d. Then use the following command to install NoMachine in the Linux system of

the development board

orangepi@orangepi:~$ sudo dpkg -i nomachine_8.2.3 3 armé64_armo64.deb

2) Then download the installation package of the Windows version of the NoMachine

software, the download address is as follows

https://downloads.nomachine.com/download/?id=8

NoMachine for|Windows|- 64bit

\ersion: 8234

Package size 57.04 MB

Package type: EXE

MDS signature: ff97dbad5d4975691 3ecdc875598dalf

For: Windows 7/8/8.1/10/11/Windows Server 2008/2012/2016/2019

3) Then install NoMachine in Windows, please restart the computer after installation

4) Then open NoMachine in Window

emn

MNoMachine

5) After NoMachine is started, it will automatically scan other devices installed with
NoMachine in the LAN. After entering the main interface of NoMachine, you can see
that the development board is already in the list of connectable devices, and then click the
position shown in the red box in the figure below You can start to log in to the Linux

system desktop of the development board
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[ @ noMschine — o x|
Machines NOMACHINE
© Add : 5 ‘Q Search B View  GF Order | 7, Settings
orangepis,

Debian GNU/Linux 11
{hullseys) @ NX

6) Then click OK

) NoMachine - orangepiS, Debian GNU/Linux sullseye £ ] X

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 reinstallation of the NoMachine server. Do
you want to proceed anyway and replace the old S5L certificate in the list of known hosts?

—
Gt | o |

7) Then enter the user name and password of the Linux system of the development board

in the corresponding position in the figure below, and then click Login to start logging in
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[l NoMachine - orangepizero2, Ubuntu 20.04.3 LTS — ] 'Y
orangepizero2, Ubuntu 20.04.3 LTS NOMACHINE

Please type your username and password to login.

‘ , Username  orangepi 1) Enter the username orangepi
essssees (2) Enter the password orangepi

Password
€« — |
’ Save this password in the connection file:

,

3 i)

!

8) Then click OK in the next interface
D Nomachine - orangepis, Debian GNU/Linux 11 (bullseye — m] P

orangepi5, Debian GNU/Linux 11 (bullseye) NOMACHINE

Audio streaming

I ] Audic is being forwarded to this computer, You can select whether or not audio must alsc be played on

the remote server

[¥] Mute audio on the server while I'm connected

@r:-: Jenablesreaming  [Avodsteer

Audin Change settings Aadio qualiey
Muts sucha on the server

Click here to toggle audio on the server

o

["] Dor't show anymore for this connection

HOE @ e e R

9) Finally, you can see the desktop of the development board Linux system

a. Debianll
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b. Ubuntu22.04

oMachine - orangepis, Ubuntu 22.04.1 -
NoMachi i5, Ubuntu 22.04.1 LTS u] X

tons - [l erangepi@orangepis: ~ :]_"T'f.‘_r Fri 8 Dec, 13:37 | & orangep

5 Deskiop
0pIS: ~Dasktop 47x13

( gepi , B $ lsb_release -a
No LSB modules are available.

Distributor ID: Ubuntu

Description: Ubuntu 22.04.1 LTS

Release: 22.04
Codename ELY

Y |

3.26.2. Use VNC to log in remotely

Before operation, please make sure that the Windows computer and the
development board are in the same LAN, and you can log in to the Ubuntu or

Debian system of the development board through ssh.

Ubuntu20.04 has many problems testing VNC, please do not use this method.
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1) First run the set_vnc.sh script to set up vnc, remember to add sudo permission

orangepi@orangepi:~$ sudo set_vnc.sh

You will require a password to access your desktops.
Password: #Set the vnc password here, 8 characters
Verify: #Set the vnc password here, 8 characters
Would you like to enter a view-only password (y/n)? n

xauth: file /root/.Xauthority does not exist

INew 'X' desktop is orangepi5:1

Creating default startup script /root/.vnc/xstartup

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepi5:1.log

Killing Xtightvnc process ID 3047

INew 'X' desktop is orangepi5:1

Starting applications specified in /root/.vnc/xstartup

Log file is /root/.vnc/orangepi5:1.log

2) The steps to use MobaXterm software to connect to the development board linux
system desktop are as follows:
a. First click on Session, then select VNC, then fill in the IP address and port of the

development board, and finally click OK to confirm
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W Mobalterm 1. Click Session - B X
Terminal Vx server Tools Games Settings Macros Help
HAmr & k& B Y @8 & @ X O
Session | Servers Tools Games  Sessions View Split MultExec Tunneling Packages Settings Help X server Exit
Quick connect... |/ & o 2. Select VNC 174
U 8 | 4
r It s Session settings * X ¢
| :
B E XY 30 e @ F @ H @ x uz
& SSH  Telnet Rsh  Xdmcp RDP VNC FTP SFTP  Serial File Shell Browser Mosh Aws 83 WSL
3. Fill in the IP address of the development board
[:Z] Basic Vnc settings
Remaote hostname or IP address ||192,158,31,52 i ‘l Port
[:Z] Advanced Vnc settings “&: Network settings Bookmark settings \
]
4. Fill in the port number 5901
n
VNC session V c
5. Click OK
& OK @ Cancel
UNREGISTERED VERSION - Please supportM‘nha!herm by subscribing to the professional edition here: https:/jfmobaxterm.mobatek.net []
b. Then enter the VNC password set earlier
e, -
ViobaXterm ot

Please enter your password for 192 168.31.46 r

| |

|:| Show password

@ oK € Cancel

and then you can

system

After successful login, the interface is displayed as shown in the figure below,

remotely operate the desktop of the development board linux

a) The Debianl1 login display is as follows
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[l

§ 5 LR L EEVE e oo e

Session  Servers  Tools Games  Sessions  View split  MultExec Tunneling Packages Settings Help X server Exit
1ect. 4/ [f12.192.168.31.52 &
T User sessions 3¢ etachtab  [ElToggle scaling 2 Fullscreen o Ctrl=Alt+Del Refresh g Options ¢ Disconnect

[5] 192.168.31.52 "y Applications - |8 root@orangepis: ~/Des...

sun 4 Dec, 18:31 Fff' 42 o) =5 root}

root@orangepis: ~/Desktop
root@orangepi5: ~/Desktop 60x18

x 11 (bulls

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https: //mobaxterm. mobatek.net []

b) The Ubuntu22.04 login display is as follows
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m
“we & [ ) == \rf - i A @ x @
® % % & ok @ E ==l ?
Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help X server Exit
A% [Z41.192.188.1.28 &
3¢ Detach tab [;:]Tcggla scaling 4 Fullscreen = Cri+Alt+Del ') Refresh :;Foptiuns }( Disconnect

C .Applications [E root@orangepis: ~/Des... Fri 9 Dec, 13:29 1 o Iﬂ-ll root|

root@orangepis: ~/Desktop
root@orangepid: ~/Desktop 55x16
# 1lsb _release -a
No LSB modules are available.
Distributor ID: Ubuntu
Description: Ubuntu 22.04.1 LTS
Release: 22.04
Codena jammy

# 1

3) Use the remote desktop connection application that comes with Windows to log in
to the Linux system desktop of the development board.
a. First open the remote desktop connection that comes with Windows
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b mRSEmEE = pe
' _|" AEsm
T

HEHD): |7_|_'\"? computer.fabrikam.com v

ArsE: F=EE

HENEFEES, SR SRR BN,
= EFERO) EEN) =E(H)

b. Then enter the IP address of the development board
Y, TESmsE - X

% AR

L!'EE 1. Fill in the IP address of SBC

HEHC): |192.16El.1.16

HPs: FEE

2. Click Connect
SRR R R A,

c. Then set the connection information according to the instructions in the figure
below
a) Session: Need to choose vnc-any
b) ip: You can enter 127.0.0.1 or the IP address of the development board
c) port: Generally 5901

d) password: You need to enter the vnc password
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Login to orangepis

@ ‘,,n/ Just
)_\/f.\'f(li connecting
B

-
g

Session !\mc-any _vj

ip [192.168.1.25

port |5901

password [

oK ] Cancel ]

d. The display of the Linux system desktop of the development board successfully
logged in is shown in the figure below
a) The Debianl1 login display is as follows

Sun 4 Dec, 20:02,[21¢]}root

¢ ) Applications = [@ root@orangepis: thomey...

opi_root:

opi_boot = root@orangepis: /fhomejorangepi
5 root@orangepid: /home/orangepi 48x14
pot@orangepis: # lsb_release -a
No LSB modules are available.
Distributor ID: Debian
Description: Debian GNU/Linux 11 (bullseye)
Release: 11
Codename: bullseye

# 11

b) Ubuntu22.04 is currently unavailable, please do not use this method
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3.27. Some programming language tests supported by Linux

system

3.27.1. Debian Bullseye system

1) Debian Bullseye has a gcc compilation tool chain installed by default, which can
directly compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

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. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>
int main(void)
{

printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bullseye has Python3 installed by default

a. The specific version of Python is as follows

orangepi@orangepi:~$ python3
Python 3.9.2 (default, Feb 28 2021, 17:03:44)
[GCC 10.2.1 20210110] on linux

nn

Type "help", "copyright", "credits" or "license" for more information.

>>>
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b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bullseye does not install Java compilation tools and operating environment by
default
a. You can use the following command to install openjdk, the latest version in

Debian Bullseye is openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

c. Write the Java version of 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. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.27.2. Debian Bookworm system
1) Debian Bookworm is installed with the gcc compilation tool chain by default, which

can directly compile C language programs in the Linux system of the development board.

a. The version of a.gcc is as follows

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
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warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR|
PURPOSE.
b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c
#Hinclude <stdio.h>

int main(void)
{

printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Debian Bookworm has Python3 installed by default

a. The specific version of Python is as follows

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.
>>>

Use the Ctrl+D shortcut key to exit python's interactive mode.

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Debian Bookworm does not install Java compilation tools and operating environment
by default.
a. You can use the following command to install openjdk. The latest version in

Debian Bookworm is openjdk-17
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orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the Java version.

orangepi@orangepi:~$ java --version

c. Write the Java version of 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. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!

3.27.3. Ubuntu Focal system
1) Ubuntu Focal has a gcc compilation tool chain installed by default, which can directly
compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gcc --version
gcc (Ubuntu 9.4.0-1ubuntu1~20.04.1) 9.4.0
Copyright (C) 2019 Free Software Foundation, Inc.
This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR
PURPOSE.
b. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");
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return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gec -0 hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

2) Ubuntu Focal has Python3 installed by default

a. The specific version of Python3 is as follows

orangepi@orangepi:~$ python3
Python 3.8.10 (default, Nov 14 2022, 12:59:47)
[GCC 9.4.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write the hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

3) Ubuntu Focal does not install Java compilation tools and runtime environment by
default

a. You can use the following command to install openjdk-17

orangepi@orangepi:~$ sudo apt install -y openjdk-17-jdk

b. After installation, you can check the version of Java

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. Write the Java version of hello_world.java

orangepi@orangepi:~$ vim hello_world.java
public class hello_ world

{

public static void main(String[] args)
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{
System.out.println("Hello World!");

d. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world

Hello World!

3.27.4. Ubuntu Jammy system

4) Ubuntu Jammy has a gcc compilation tool chain installed by default, which can

directly compile C language programs in the Linux system of the development board

a. The version of gcc is as follows

orangepi@orangepi:~$ gee --version

gcc (Ubuntu 11.2.0-19ubuntul) 11.2.0

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. Write the hello_world.c program in C language

orangepi@orangepi:~$ vim hello_world.c

#include <stdio.h>

int main(void)

{
printf("Hello World!\n");

return 0;

c. Then compile and run hello_world.c

orangepi@orangepi:~$ gee -o hello_world hello_world.c
orangepi@orangepi:~$ ./hello_world
Hello World!

5) Ubuntu Jammy has Python3 installed by default

a. The specific version of Python3 is as follows
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orangepi@orangepi:~$ python3
Python 3.10.4 (main, Apr 2 2022, 09:04:19) [GCC 11.2.0] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>>

b. Write hello_world.py program in Python language

orangepi@orangepi:~$ vim hello_world.py
print('Hello World!")

c. The result of running hello_world.py is as follows

orangepi@orangepi:~$ python3 hello_world.py
Hello World!

6) Ubuntu Jammy does not install Java compilation tools and operating environment by
default

a. You can use the following command to install openjdk-18

orangepi@orangepi:~$ sudo apt install -y openjdk-18-jdk

b. After installation, you can check the version of Java

orangepi@orangepi:~$ java --version

openjdk 18-ea 2022-03-22

OpenJDK Runtime Environment (build 18-ea+36-Ubuntu-1)

OpenJDK 64-Bit Server VM (build 18-ea+36-Ubuntu-1, mixed mode, sharing)

c. Write the Java version of 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. Then compile and run hello_world.java

orangepi@orangepi:~$ javac hello_world.java
orangepi@orangepi:~$ java hello_world
Hello World!
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3. 28. How to install QT

1) Use the script below to install QTS5 and QT Creator
orangepi@orangepi:~$ install_qt.sh

2) After installation, the version number of QT will be automatically printed
a. The qt version that comes with Ubuntu 20.04 is 5.12.8

orangepi@orangepi:~$ install_qt.sh

QMake version 3.1

Using Qt version 5.12.8 in /ust/lib/aarch64-linux-gnu

b. The QT version that comes with Ubuntu 22.04 is 5.15.3
orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.15.3 in /ust/lib/aarch64-linux-gnu

c. The QT version that comes with Debianl1 is 5.15.2
orangepi@orangepi:~$ install_qt.sh

QMake version 3.1
Using Qt version 5.15.2 in /ust/lib/aarch64-linux-gnu

3) Then you can see the startup icon of QT Creator in Applications

|5 Applications -

2 Run Program...

@ Terminal Emulator
B File Manager

(] Mail Reader

@ web Browser

B8 settings (]
b Accessories

» Development  » [REIEEES
Al Graphies
@ Internet
B Multimedia
T office
@ system
¥ Help
& Log Out

Or‘anqe Pi
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You can also use the following command to open QT Creator

orangepi@orangepi:~$ qtcreator

During the startup process of QT and QT application, if the following error is
prompted, please ignore it directly, this error will not affect the operation of the

application.

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) The interface after QT Creator is opened is as follows

(5 Applications - €3 Qt Creator

‘ Projects

B [orangepi@orangepis: ...

| Qt 5.12.8 in PATH (System)

Qu Creator

ABC  DEF
Tutorials

Name =~

Qt User

New to Qt?

Learn how to develop
your own applications and
explore Qt Creator.

Peter Rabbit |The Lake Di|

ddress Book Example

GHI | JKI

The Keys,

File Edit Help
| B & ao

All the standard features of|

november 2016

3 14 16
0 21 22 23 24
7 28 | 29 | 30

nalog Clock Window Exam

Application Example

Get Started Now

L ot Account
MR oniine Community

2\ Biogs

@ User Guide

select Help > Ul Tour.

Editable Tree Model Example

HTTP Example

= N

.
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,

5) The version of QT Creator is as follows
a. The default version of QT Creator in Ubuntu20.04 is as follows
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This examples requires that
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iahasina | [ opence |2 o

Do Not Show Again | X
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("5 Applications - @ Qt Creator [orangepi@orangepiS: ...

Qt 5.12.8 in PATH (System) Search in Example:

i File Tools | Analog Clock LEJ,E-L-E_
WHI
ABC DEF GHI \ ’ File Edit Help

Tutorials

About Qt Creator

Qt Creator 4.11.0 andard features of

New to Qt? Based on Qt 5.12.8 (GCC 9.3.0, 64 bit)

Example
Copyright 2008-2019 The Qt Company Ltd. All rights

Learn how to develop s s o widg

your own applications and
explore Qt Creator The program is provided AS IS with NO WARRANTY
OF ANY KIND, INCLUDING THE WARRANTY OF

. DESIGN, MERCHANTABILITY AND FITNESS FOR A
‘ Get Started Now - PARTICULAR PURPOSE.

- —— Server name: | (RIS
=1 Code e

Sample This examples requires that

Defauit fie: [mdexhm |
I Launch file

& otAccount

Editable Tree Model Example HTTP Example Local Fortune Client Example

MR Oniine Community i - r
Tags: hittp neterork gsi core ags: client e ine

I\ Blogs

@ User Guide e Chip Demo
| Fortune Server °
- — L] iahanine | | ooanae | (i .

.
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

3 Application Output 4 Compile Output

b. The default version of QT Creator in Ubuntu22.04 is as follows

c. The default version of QT Creator in Debian11 is as follows
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(5 Applications - @ Qt Creator

I/d Debug Analyze Tools Window Help

\jojects |

Qt 5.15.2 in PATH (qt5)

Qt Creator

- | search in Examples

| Tutorials
Marketplace

New to Qt?
Leamn how to develop

your own applications and
explore Qt Creator.

Get Started Now

File Tools

ABC = DEF | GHI | JKI

Debug

(2]

8.} Analog Clock Ias2..

File Edit Help
|
1=

oo

andard features of]| 28 | 29

Based on Qt 5.15.2 (GCC 10.2.1 20210110, 64 bit)
Example alendar Widget Example
Copyright 2008-2020 The Qt Company Ltd. Al rights

reserved. on widgets ndar ios

server name: [T

widget widgets

The program is provided AS IS with NO WARRANTY OF
ANY KIND, INCLUDING THE WARRANTY OF DESIGN,
MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE.
[ 3¢ close

b Getar

L otAccount

This examples requires that
index. html

efalt file:

[ Launch file

Editable Tree Model Example
M oniine Community

Tags: androld editable los model tree

S\ Blogs

HTTP Example JSON save Game Example Local Fortune Client Example

Tags: hitp network Tags: core game Json save Tags: client core fortune local

@ User Guide

q
Would you like to take a quick Ul tour? This tour highlights impartant user interface elements and shows how they are used. To take the tour later, select "o " 0 -

Help > Ul Tour.

earch Results 3 Ap

6) Then set the QT
First open Help->Abou

5 Applications - 63 Qt Creator

a.

e

| File Edit 5.0 _Debug _nalyze Tools _windon [T

@ Contents
Index
Context Help
Ul Tour

Projects |

Technical Support.
Report Bug...

(> About Qt Creator..
About Plugins...

w
Debug

New to Qt?

Learn how to develop
your own applications and

Then remove the tick of C

Address Book Example

b.

www.orangepi.org

System Infarmation..

[Peter Rabbit | The Lake Dij

tiahasing || 0panat

Do Not Show Again

plication Output 4 Compile Output 5 QML Debugger Console 8 Test Results &

Qt Creator

F pearch in Examples.

!
1] Analog Clock .= | B2

november
tir.

2016
tor.
3
10

File Edit Help
-

All the standard features of|

ao

Analog Clock Window Exam... Application Example Calendar Widget Example

Tags: analog android clock gu io: Tags: application widgets raid calendar los widget

langCodeModel

idoets
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Installed Plugins — Qt Creator

Filter Show all
Name * Load Version 1 e
* |Build Systems =
= AutotoolsProjectManager 4.11.0 (4.11.0) ¢
© CMakeProjectManager v 4,11,0 (4.11.0) 1
— CompilationDatabaseProjectManager (experimental) 4,11.0 (4.11.0) 1
~ GenericProjectManager v 4.11.0 (4.11.0) 1
* QbsProjectManager v 4.11.0 (4.11.0) 1
OmakeProjectManager v 4.11.0 (4.11.0) 1
v C++ ]
=_Reautifier (pxnerimentall 4.11.01(4.11.0) L
| ~ clangCodeModel | 4.11.0 (4.11.0) 1
= LIangrormat ] 4,11,0 (4.11.0) 1
= ClangRefactoring {experimental) 4.11.0104.11.0) 1
+ ClassWiew v 4,11.0(4.11.0) 1
« 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) &
< PerfProfiler ) 411010411 ﬂ]"l'
Restart required. lose

c. After setting, you need to restart QT Creator
d. Then make sure the GCC compiler used by QT Creator, if the default is Clang,
please modity it to GCC

(" Applications : € Qt Creator

Qt Creator

ar
File Edit View ©Suld Debug Analyze |I-:<:-IE| Helj

£ Locate.., crrl+k

CH+
Welcome \%‘ ML)S { Search in Examples...
Tests »
=] Code Fast
i ST P
_—— Git X i File Edit Help
Tutorials . -

~ LB E e

L Marketplace = -
Debug P Parse Build Output... —# All the standard features of|

External

Client nalog Clock Window Exam... Application Example alendar Widget Example
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(5 Applications | @ Qt Creator

/|1 Debug Analyze Tools Window

Projects Options — Qt Creator

Kits

‘ E! QtVersions | Compilers | Debuggers | CMake

Name Add
Auto-detected
- M,

november 2016

Examples

Tutorials
Marketplace

New to Qt?

Environment

Text Editor Clone

Debug Remave

FakeWim

Help r Widget Example

ndar ios widget widgets

er name:

examples requires that

C++

| settings Filter... |

7y Lean how to develop |Default Settings Filter...

your own applications a
explore Qt Creator.

| Get Started Now |

N Getaqr

Qt Quick
||=

File system name: [ |

| Desktop
Build & Run

Qbs

Device type: | Desktop - |

Debugger

Device: | Local PC (default for Desktop) - || Manage.. |

Designer | Local PC (default for Desktop)

Python Sysroot: |

Build device: ~ || manage... |
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| [rowsans | rtune Client Example
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Analyzer =
Compiler:
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| Take Ul Tour | | Do Not Show Again | X

@ user Guide

Would you like to take a quic
Help > Ul Tour.

£, Type to locate B Test Results #

7) Then you can open a sample code

(" Applications = @ main.cpp - Qt Creator

hain.cpp - Qt Creator

Qt 5.15.2 in PATH {(qts) - | Search in Examples.
1] Anslog Clock =] BL_*
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Debug

alendar Widget Example

Proje
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This examples requires that
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] Launch file
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Online Community
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.ured

User Guide

Help > Ul Tour.

8) After clicking the sample code, the corresponding instruction document will be

Editable Tree Model Example

1 editable los model tres

HTTP Example

Tags: http hetwork

Results 3 A

lication Output

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 | o, oy Tour

4 Compile Output

JSON Save Game Example

ags: core game Jsor

ger Console

opened automatically, you can carefully read the instructions in it
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5 Applications [ main cpp--Gt Creator

Manage Kits

Active Project
analogclock

Import Existing Buld...

Build & Run
°
Projact Settings

Editor
Coda style
Dependencies
Environment
Clang Tooks
Testing

Fietp >

& Help - Analog Clock Win...

File Edit_yiew Build Debug analyze Tools Window _Help

m Configure Project
% th following kits can be used for project
\ME

Selact all kits

¥ @ Dasktop Details «

Impart Build From... Detalls -
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Wouidyou Tk io take a quick Ut tour? Ths four hghkghis importat user inarface elsmencs and shows how they are used. To taka Ehe tour [atar. safet | T ur

9) Then click Configure Project

(5 Applications : €3 main.cpp - Qt Creator

L4

main.cpp - QU Creator

Da Not Show Again

X

[=] 160, 1800 2] i orangeps

Analog Clock Window Example

Q151501 GUI» Analog Clock Window Example: Q1 5.15 2 Relerence Documentation

The Analog Clock Window exampe shaws o to draw the Conenss
contents of a cusiom window. + Araloacluckudcon Ciss

+ AnalogClack Class
Implementation

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 analogClockuindow class provides a clock with hour and minute hands that s automatically
updated every few seconds. We make Use of the Rasterwindow from the Raster Window Example.
and reimplement the function 1o draw the clock face:

File Edit yiew Build Debug Anal Jools Window Help

Manage Kits...

Active Project

analogclock

Import Existing Build.

]

Project Settings

Editor

Code Style
Dependencies
Environment
Clang Tools
Testing

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.

Configure Project

The Iuﬂowmg kits can be used for project
analogcloc

Select all kits
v & pesktop Details ~

Import Build From... Detalls ~

cation Output

Take Ul Tour | Do Not Show Again | X

10) Then click the green triangle in the lower left corner to compile and run the sample

code
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(5 Applications - &8 main.cpp - Qt Creator
main.cpp - Qt Creator
ow  Help
m > ol> % Unix (LF)

B B e T T TP T T (T VA |
L #include <QtGui>

Bl #include "rasterwindow.h"
/11 8]

class AnalogClockWindow : public RasterWindow
{

public:

i AnalogClockwindow();

Debug protected:

void timerEvent (QTimerEvent *) override;
void render(QPainter *p) override;

private:
fnt m_timerId;

i -

7/ 18]

[ZAR L]
AnalogClockiindow; : AnalogClockhindow( )
Open Documents { R AT R
setTitle("Analog Clock");
D& resize(200, 200);

m_timerId = startTimer(1000);

p 3
171 6]

1 Im
v void AnalogClockWindow: : timerEvent (QTimerEvent event)
{
if (event->timerId() == m_timerId)
= 5 renderlater ()3
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.

Do Not Show Agai.l'\ |

2 Search Results 3 Apf yOutput 4 Compile Output

11) After waiting for a period of time, the interface shown in the figure below will pop

up, which means that QT can compile and run normally

(5 Applications - /7] Analog Clock €8 main.cpp - Qt Creator

Debug Analyze Tools Window Help
B main. X /[ Line: 1, Col: 1
analogclock T e |
& analogclock.pro 0
+ B rasterwindow 5 #include <Qecui>
~ [& sources

" #include '"rasterwindow.h"
B main.cpp

1t 151

class AnalogClockWindow : public RasterWindow
£

public

AnalogClockuwindow() ; M AnalogCk ¢4 - O X

A

protected: ¢ i
void timerEvent (QTimerEvent ) override;
void render(QPainter p) override;

n_timerId;

ts
51

171 181
AnalogClockWindow: : AnalogClockindow ()
{

setTitle("Analog Clock");
resize(200, 200);

m_timerId = startTimer(1000);

¥
e 181

e M
~ void AnalogClockWindow: : timerEvent (QTimerEy
t
if (event—>timerId() == m_timerld)
2 renderlater (31
Would you like to take a quick Ul tour? This tour highlights important user interface elements anc/shaws how they are used. To take the tour later, select | 1 oo Build -
Help > Ul Tour. [E—

) 2 Search Results 3 Application Output 4 Compile Output 5 QML D or € 8 Test Results %

12) References

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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3.29. ROS installation method

3.29.1. How to install ROS 1 Noetic on Ubuntu 20.04

1) The current active version of ROS 1 is as follows, the recommended version is 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) The official installation document link of ROS 1 Noetic Ninjemys is as follows:

http://wiki.ros.org/noetic/Installation/Ubuntu

3) In the ROS Noetic Ninjemys official installation document, Ubuntu recommends
using Ubuntu20.04, so please make sure that the system used by the development board
is the Ubuntu20.04 desktop system
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http://wiki.ros.org/noetic/Installation

Select Your Platform

Supported:

-
@ Ubuntu amdé4 armhf
@

@ Debian Buster amd64 arm64

Source installation

4) Then use the script below to install ros1

orangepi@orangepi5:~$ install_ros.sh ros1

5) Before using the ROS tool, you first need to initialize rosdep, and then you can
quickly install some system dependencies and some core components in ROS when

compiling the source code

Note that running the following command needs to ensure that the development
board can access github normally, otherwise an error will be reported due to
network problems.

The install_ros.sh script will try to modify /etc/hosts and automatically run the
following commands. However, this method cannot guarantee normal access to
github every time. If the following error is displayed after installing rosl in
install_ros.sh, please find other ways to allow the Linux system of the development

board to access github normally, and then manually run the following Order.

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
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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
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) Then open a command line terminal window on the desktop, and then use the

test_ros.sh script to start a small turtle routine to test whether ROS can be used normally

orangepi@orangepi:~$ test_ros.sh

7) After running the test_ros.sh script, a little turtle as shown in the figure below will

pop up
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(5 Applications = [ Turtlesim [ roscore http:forangepis...

11/
11311/ BOx23

8) Then please keep the terminal window just opened at the top

("5 Applications = ™ Turtlesim B roscore http:/forangepis...

First click on this interface to make sure it is selected, and then use the di-

rection keys on the keyboard to control the little turtle

9) At this time, press the direction keys on the keyboard to control the little turtle to

move up, down, left, and right
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™ Applications = [ TurtleSim B roscore hitp://orangepis...

3.29.2. How to install ROS 2 Galactic on Ubuntu 20.04

1) The current active version of ROS 2 is as follows, the recommended version is

Galactic Geochelone

Active ROS 2 distributions

Recommended Development
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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) The link to the official ROS 2 Galactic Geochelone installation documentation is as

follows:

docs.ros.org/en/galactic/Installation.html

http://docs.ros.org/en/galactic/Installation/Ubuntu-Install-Debians.html

3) In the ROS 2 Galactic Geochelone official installation document, Ubuntu Linux
recommends using Ubuntu 20.04, so please make sure that the system used by the
development board is the Ubuntu 20.04 desktop system. There are several ways to
install ROS 2. The following demonstrates how to install ROS 2 Galactic Geochelone
through Debian packages

4) Use the install_ros.sh script to install ros2

orangepi@orangepi:~$ install_ros.sh ros2

5) install_ros.sh script will automatically run the ros2 -h command after installing ros2.

If you can see the following print, it means that the ros2 installation is complete

usage: ros2 [-h] Call ‘ros2 <command> -h" for more detailed usage. ...

ros2 is an extensible command-line tool for ROS 2.
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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.

6) Then you can use the test_ros.sh script to test whether ROS 2 is installed successfully.

If you can see the following print, it means that ROS 2 can run normally

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]

7) Run the following command to open rviz2
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orangepi@orangepi:~$ source /opt/ros/galactic/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

aan

(D Time.

ROSTime: 167117705495 | ROS Elapsed: 76.07 wall Time: 167117705498 | wall Elapsed: 76,04

8) For the usage of ROS, please refer to the documentation of ROS 2
http://docs.ros.org/en/galactic/Tutorials.html
3.29.3. How to install ROS 2 Humble on Ubuntu 22.04

1) Ros2 can be installed using the install_ros.sh script

orangepi@orangepi:~$ install_ros.sh ros2

2) The install_ros.sh script will automatically run the ros2 -h command after installing

ros2. If you can see the following print, it means that the ros2 installation is complete.

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
wWWwWw.orangepi.org www.xunlong.tv
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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.

3) Then you can use the test_ros.sh script to test whether ROS 2 is installed successfully.

If you can see the following print, it means that ROS 2 can run normally

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) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2
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ROS Elapsed: 89.78 Wall Time: [1671177540.78 | wall Elapsed: 89.78

ke Rotate, Middle-Click: Mave X/ Right-Click/Mouse Whesl: Zoom. Shift: Mare options

5) Reference documents

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html

3. 30. The method of installing the kernel header file

1) The Linux image released by OPi comes with the deb package of the kernel header
file by default, and the storage location is /opt/

orangepi@orangepi:~$ Is /opt/linux-headers*

opt/linux-headers-legacy-rockchip-rk3588 x.x.x arm64.deb

2) Use the following command to install the deb package of the kernel header file

The name of the kernel header file deb package needs to be replaced with the

actual name, please do not copy it.

orangepi@orangepi:~$ sudo dpkg -i /opt/linux-headers-legacy-rockchip-rk3588 1.x.x_armé64.deb

3) After installation, you can see the folder where the kernel header file is located under

/usr/sre.

orangepi@orangepi:~$ Is /usr/src
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# If it is a system with Linux 5.10 kernel, the output is as follows
linux-headers-5.10.160-rockchip-rk3588

# If it is a system with Linux 6.1 kernel, the output is as follows
linux-headers-6.1.43-rockchip-rk3588

4) Then you can write a hello kernel module to test the kernel header file 7] PA%w 5 — 4>
hello

a. First write the code of hello kernel module, as shown below:

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;

b

static void hello_exit(void)

{
printk("Hello Orange Pi -- exit\n");
return;

b

module init(hello_init);

module exit(hello_exit);

MODULE LICENSE("GPL");

b. Then write the makefile file that compiles the Hello kernel module, as shown

below:

orangepi@orangepi:~$ vim Makefile
ifneq (S(KERNELRELEASE),)
obj-m:=hello.o

else
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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. Then use the make command to compile the Hello kernel module, and the output

of the compilation process is shown below:

If you compile the code you copy here, if you have any problems, go to the

official tool to download the source code test

hello kernel module source code and Makefile

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. After compiling, the Hello.ko kernel module will be generated

orangepi@orangepi:~$ Is *.ko
hello.ko

e. Use the Insmod command to insert the hello.ko kernel module into the kernel

orangepi@orangepi:~$ sudo insmod hello.ko

f.  Then use the demsg command to view the output of the Hello.ko kernel module.
If you can see the output instructions below, the hello.ko kernel module is

loaded correctly

orangepi@orangepi:~$ dmesg | grep "Hello"
[ 2871.893988] Hello Orange Pi -- init

g. Use the rmmod command to uninstall the hello.ko kernel module

orangepi@orangepi:~$ sudo rmmod hello

orangepi@orangepi:~$ dmesg | grep "Hello"
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[ 2871.893988] Hello Orange Pi -- init
[ 3173.800892] Hello Orange Pi -- exit

3.31. How to use 10.1 inch MIPI LCD screen

3.31.1. 10.1 -inch MIPI screen assembly method

1) First prepare the required accessories
a. 10.1 -inch MIPI LCD display+touch screen

=

b. Screen divert plate+31pin to 40pin line
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c. 30pin MIPI line

| \

d. 12pin touch screen row line

2) According to the figure below, the 12PIN touch screen row, 31PIN to 40PIN ducts,
and 30pin MIPI cables get on the screen dial board. Pay attention to the blue insulation
face of the touch screen row, the other two lines of the line insulation faces are facing up,

If you get an error, it will cause no display or unable to touch

3) Place the connected rotor connected to the puzzle on the MIPI LCD screen according

to the figure below, and connect the MIPI LCD screen and the rotary board through
31PIN to 40Pin row.

WWw.orangepi.org www.xunlong.tv
350


http://www.orangepi.cn/
http://www.xunlong.tv/

- of

Ny range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

4) Then connect the touch screen and the rotor board through the 12PIN touch screen

line, pay attention to the orientation of the insulating surface

5) Finally connect to the LCD interface of the development board through the 30PIN
MIPI duct
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3.31.2. Open the 10.1 -inch MIPI LCD screen configuration method
1) The Linux image closed to the configuration of the mipi lcd screen by default. If you
need to use the mipi lcd screen, you need to open it manually.

2) There are two interfaces of the mipi lcd screen on the development board, we define:
a. The location of the lcdl interface is:

LCD1

LCD2

V.1.1.4 and V.1.1.4 The previous version of the Linux image,The configuration of
the LCD DTBO and the definition above are reversed. Please pay attention when
using it

V.1.1.6 and V.1.1.6 later version of the Linux image changed the configuration of
the led dtbo, which is consistent with the lcd serial number displayed on the
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|| development board H

3) The steps of opening the mipi lcd configuration are shown below:

a. First run the orangepi-config, ordinary users remember to add sudo permissions

orangepi@orangepi:~$ sudo orangepi-config

b. Then choose System

orangepi-config 7
Configure Debian bullseye based OrangePi for the Orange P1 5
SoC runs between 402 and 2400 MHz using ondemand governor.

Support: http://ww.orangepi.org

System and security settings

Networi  Wired, wireless, Bluetooth, access point
Personal Timezone, language, hostname

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

< K > < Exit >

c¢. Then choose Hardware

System settings g

Install  Install to/update boot loader
Bootenv  Edit boot environment
CPU Set CPU speed and governor

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

O < Back >

d. Then use the direction keys of the keyboard to position lcd1l or lcd2 (to open

which one if you want to use it, and two screens can be opened at the same time),
then use the space to select
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Toggle hardware configuration

Use <space= to toggle functions and
save them. Exit when you are done.

canl-ml
can2-ml
12¢1-m2
12¢1-md
12¢3-mo
Al o2
lcd2
ovi3ghy-cl
ov13850-¢2
o0y13850-c3
ov13855-cl
ov13855-c2
ov13855-¢3
pwm@-ml
pwml3-m2
pwml4-ml
pwml5-m2
pwml-ml
pwml-m2
pwm3 -m@
pwm3-m2
spid-mB-csl-spidev
ssd-sata

uar té-m2

uartl-ml

uart3-md

uart4-mo
wifi-ap6275p

e. Then select <Save>

f j uart3-mo
[ ] uart4-mo
[ ] wifi-ap6275p

= Back =

f.  Then select <back>

L4 o wo caTmuy
[ ] uart4-m@
[ ] wifi-apb275p

= Save =

g. Then select the<Reboot>restart system to make the configuration take effect
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Reboot to enable new features?

<deboot =Cancel=

The above settings will eventually add overlays=lcdl or overlays=led2 or
overlays=lcd1 led2 in /boot/orangepiEnv.txt. You can check it first after setting. If
this configuration does not exist, then there is a problem with settings

If you think it is more troublesome to use orangepi-config, you can also use vim
editors to open/boot/orangepiEnv.txt, and then add overlays=lcd1 or overlays=lcd2
or overlays=lcd1 led2 is also OK

orangepi@orangepi:~$ cat /boot/orangepiEnv.txt | grep “led”

overlays=led1 #Sample configuration

4) After starting, you can see the display of the LCD screen as shown below (the default

is vertical screen):
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3.31.3. The server version of the image rotation display direction
method

1) Add extraargs = fbcon = rotate: the direction to rotate in
/boot/orangepiEnv.txt,This configuration can set the direction of the linux system
displayed by the server version. Among them, fbcon=rotate: The following numbers can
be set to:

a. 0: Normal screen (default vertical screen)

b. 1: Turn 90 degrees clock

c. 2:Flip 180 degrees

d. 3:Turn to 270 degrees clock

orangepi@orangepi:~$ sudo vim /boot/orangepiEnv.txt

overlays=lcd1

extraargs=cma=64M fbcon=rotate:3

Note that if/boot/orangepienv.txt is configured in the default default exiArgs =
CMA = 64M configuration, fbcon = rotate: 3 This configuration can be added to

extraargs = cma = 64m (need to be separated by spaces)

2) Then restart the Linux system to see that the direction of the LCD screen display has
been rotated

3.31.4. The method of rotating and touching the desktop image
1) First open Display settings in the Linux system

" Fri 22 Dec. 16:22 (2] fy afi)orangepi

= settings Manager

Accessibility
ment » Additional Drivers
& Graphics b | B advanced Network Configuration

¥ Help ke Appearance
& Intemnet b D Bluetooth Adapters
B Multimed: » ) Bluetooth Manager
™ Office » & color profiles
3

W Default Applications

P
e Input Method
“4 Keyboard

! Mouse and Touchpad

2) Then select the direction you want to rotate in the Rotation

a. None: Not rotate
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b. Left: Rotate 90 degrees to the left
Inverted: Flipting up and down, equivalent to rotating 180 degrees
d. Right: Rotate 90 degrees to the right

(5 Applications - P& Display “Fri 23 Dec, 16:23 [£] fiy ¢} orangepi
L Display G

General  Advanced

DSkl -
Resolution: B00x1280% 58w
Scale: 1x -
Refresh rate: = 54.1 Hz -

None

Inverted

Right

& Help X Close
3) Then click -
{5 Applications - W8l Display F.Fri 23 Dec, 16:24 [£] £y i} orangepi
@ Display - o x
General Advanced

DsI-1 -

Resolution: 800x1280% 5B w
Scale: 1x -
Refresh rate: | 54.1 Hz -
Rotation: Left -
Reflection: None -

% Close

SHelp |

4) Then choose Keep this configuration

OApplicatiunsE‘ Display |4 Confirmation
-

@ Display - =] x

General Advanced

DSI-1 i

Resolution: 800x1280*

1x

Scale:

54.1 Hz

Refresh rate:

Left

Rotation:

Confirmation

® Would you like to keep this configurati
The previous configuration will be restored i

'econds if you do not reply to this question.

Keep this configuration Restore the previous configuration I
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5) At this time, the screen display has been rotated, and then the Display program is
turned off.

6) The above steps will only select the display direction, and it will not rotate the
direction of touch. Use set_led_rotate.sh script to rotate the direction of touch. After this
script is set, it will be automatically restarted, Then you can test whether the touch can be
used normally.

a. None: Not rotate

orangepi@orangepi:~$ set_lcd_rotate.sh none
b. Left: Rotate 90 degrees to the left
orangepi@orangepi:~$ set_led_rotate.sh left

c. Imverted: Flipting up and down, equivalent to rotating 180 degrees

orangepi@orangepi:~$ set_led_rotate.sh inverted
d. Right: Rotate 90 degrees to the right

orangepi@orangepi:~$ set_lcd_rotate.sh right

set_lcd_rotate.sh script mainly does four things:

1. Rotate the direction displayed by Framebuffer
2. The direction of rotating touch

3. Turn off the boot logo

4. Restart the system

The direction of the rotation touch is achieved by adding Option

"TransformationMatrix" "' x X X X X X X X x" in
/usr/share/X11/xorg.conf.d/40-libinput.conf,Among them, "x x x x x x x x x" is

different in different directions

7) Touch rotation reference materials

https://wiki.ubuntu.com/X/InputCoordinateTransformation

3. 32. Instructions for opening the logo use

1) The default logo is displayed by default in the desktop version of the system
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2) Set the bootlogo variable to false in /boot/orangepiEnv.txt to turn off the switch to
the logo

orangepi@orangepi:~$ vim /boot/orangepiEnv.txt

verbosity=1

bootlogo=false

3) Set the bootlogo variable to true in/boot/orangepiEnv.txt to turn the turn -off logo

orangepi@orangepi:~$ vim /boot/orangepiEnv.txt
verbosity=1

bootlogo=true

4) The location of the logo picture in the Linux system is

usr/share/plymouth/themes/orangepi/watermark.png

3.33. OV13850 and OV13855 MIPI test methods for testing

methods

Please note that in Linux 6.1 system, in order to ensure that the 3A service can
run normally and obtain normal camera images, the Docker service needs to be
disabled. If the Docker service is not disabled, the image captured by the camera
will not contain the 3A effect and will appear as a dark image. The method to
disable the Docker service is as follows:
orangepi@orangepi:~$ sudo systemctl disable docker.socket docker.service containerd.service

orangepi@orangepi:~$ sudo reboot

At present, the development board supports two MIPI cameras, OV13850 and
OV13855. The specific pictures are shown below:
a. OV13850 camera at13 MP MIPI interface
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The rotary board and the FPC cable used by OV13850 and OV13855 cameras is the
same, but the two cameras are different from the position on the rotary board. The FPC
exhaust line is shown in the following figure. Please note that the FPC line is directed.
The end is marked TO MB that it needs to be inserted into the camera interface of the
development board. The another end is marked TO CAMERA that the end of the

Camera needs to be inserted to the camera transfer board. -

There are a total of 3 cameras on the camera to connect to the board, which can only
be used at the same time, as shown in the figure below:

a. 1 interface is connected to the OV13850 camera

b. 2 interface OV13855 camera

c. 3 interface is not used, just ignore it
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Interface 2

In_terface 2

Interface 1

Orange Pi 5 has a total of 3 camera interfaces on the development board. We define

the positions of Cam1, Cam2 and Cam3 as shown in the figure below:

E'LATHIL4vOY e

o

The method of the Cam?2 interface inserted in the camera is shown below:
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After connecting the camera to the development board, we can use the following
method to test the camera:
a. First run the orangepi-config. Ordinary users remember to add sudo

permissions

orangepi@orangepi:~$ sudo orangepi-config

b. Then choose System

orangepi-config .
Configure Ubuntu jammy based OrangePi for the Orange Pi 5
SoC runs between 408 and 2400 [MHz using ondemand governor.

Support: http://www.orangepi.org

System and security settings

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

ccess point

< UK > < Exit >

c. Then choose Hardware
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System settings &

Bootenv Edit boot environment

CPU Set CPU speed and governor

A 3 Annaiinece +oam _1in _+ha natunel
HardwarcToggle hardware configuration: UART, I2C, etc.
SSH ReconTigure S5H daemon

Firmware Run apt update & apt upgrade

ZSH Install ZSH with plugins and tmux

Desktop  Disable desktop or change login type

< UK > < Back >

d. Then use the direction key of the keyboard to position the position shown in the

figure below, and then use the space to select the camera you want to open.
Among them, ov13850-cl indicates that the OV13850 camera is used in the
CAMI1 interface of the development board. ov13855-c2 indicates that the
OV13855 camera is used in the CAM?2 interface of the development board, and
other configurations can be pushed.

[ ] ovl13850-cl
[ ] ovl3850-c2

[*]§ov13850-c3
[ 1 ov13855-cl
[ 1 ov13855-c2
[ 1 ov13855-c3

e. Then select<Save>

[ 1 pwml-ml
[ 1 pwml-m2
[ 1 pwm3-mO

7 39'.'5

< Save > < Back >

f.  Then select <Back>
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< Save >  |[HBESEE

g. Then select<Reboot>Restart the system to make the configuration effective

Reboot to enable new features?

BREEEE |  <cancel

h. Then open a terminal in the desktop system and run the script below

orangepi@orangepi:~$ test_camera.sh

i.  Then you can see the preview screen of the camera

In addition to single cameras, we can also use two cameras at the same time. It
should be noted that the current test dual camera should be used for combinations of
Caml+Cam3 (supporting OV13850 and OV13855 mix and match). After connect the
dual camera, like the previous steps, open the configuration of the Cam1+Cam3 through
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orangepi-config, restart the system, and then open the terminal on the desktop to run the
test_camera.sh script to see the preview screen of the two cameras, as follows Shown in

the figure:

" Applications : ™ gat-launch-1.0 I gst-launch-1.0 B crangepi@orangepis: ~ Ed ﬂ Fri 17 Mar, 14:05 o B il orangepi

Please refer to the link below for the camera dts configuration. If you need it, you can

modify it by yourself;

https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk3588/arc
h/arm64/boot/dts/rockchip/rk3588s-orangepi-5-cameral.dtsi

https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk3588/arc
h/arm64/boot/dts/rockchip/rk3588s-orangepi-5-camera2.dtsi

https://github.com/orangepi-xunlong/linux-orangepi/blob/orange-pi-5.10-rk3588/arc
h/arm64/boot/dts/rockchip/rk3588s-orangepi-5-camera3.dtsi

dt overlay configuration is in the directory below:
https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk3588/arc

h/arm64/boot/dts/rockchip/overlay
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3. 34. How to use the ZFS file system

3.34.1. How toinstall ZFS

Before installing zfs, please make sure that the Linux image you are using is the
latest version. In addition, if zfs is already installed in the system, there is no need to

install it again.

Before installing zfs, you first need to install the kernel header files. For how to
install the kernel header files, please refer to the instructions in the section "How to
Install the Kernel Header Files."

In Ubuntu20.04, Ubuntu22.04 and Debianl1 systems, zfs cannot be installed directly
through apt. This is because the zfs version in the default apt source is lower than 2.1.6
and is incompatible with the rk linux5.10 kernel. This problem is fixed in zfs 2.1.6 and
later versions

In order to solve this problem, we provide a deb package of zfs that can be installed
normally, which can be downloaded from the official tool of the development board.
Open the official tool and enter the zfs-related deb package folder used by Ubuntu
and Debian systems. You can see three types of deb packages for Ubuntu20.04,

Ubuntu22.04 and Debianl1. Please download the required version.

EEE—H €8 SAIH  UbuntuflDebianRi..

ubuntu22.04_zfs 2.1.6

ubuntu20.04_zfs 2.1.6

debianil_zfs 2.1.11

After downloading the corresponding version of the zfs deb package, please upload
them to the Linux system of the development board. For the upload method, please refer
to the instructions in the Methods of Uploading Files to the Development Board Linux
System.

After the upload is completed, use the ed command on the command line of the
development board Linux system to enter the directory of the deb package, and then use

the following command to install the zfs deb package.

orangepi@orangepi:~$ sudo apt install ./*.deb
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After the installation is complete, use the following command to see the zfs-related
kernel modules:
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

If it is a Linux 6.1 system, use the following command to see the zfs-related kernel
modules:
orangepi@orangepi:~$ Is /lib/modules/6.1.43-rockchip-rk3588/updates/dkms/
icp.ko spl.ko zavl.ko zcommon.ko zfs.ko zlua.ko znvpairko zunicode.ko
zzstd.ko

Then restart the Linux system and you will see that the zfs kernel module will be

automatically loaded:

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

In Debian12, the default version of zfs is 2.1.11, so we can install zfs directly through
the following command. Again, we need to make sure that the system has the deb

package of the kernel header file installed before installation.

orangepi@orangepi:~$ sudo apt install -y zfsutils-linux zfs-dkms
3.34.2. How to create a ZFS pool

ZFS is based on storage pools. We can add multiple physical storage devices to
the pool and then allocate storage space from this pool.

The following content is demonstrated based on the development board being
connected to an NVMe SSD and a USB flash drive.
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1) First, we can use the Isblk command to view all storage devices on the development
board. Currently, the development board is connected to an NVMe SSD and a USB flash

drive. The output is as follows:

orangepi@orangepi:~$
NAME MAJ:MIN RM TYPE MOUNTPOINTS
sda 8: : disk
tsdal 8: ; part
sda9 8: part
mtdblocke 31 disk
mmch1ko 1792 - disk
t:mmcblkepl 179: part /boot
mmchlkop2 179: ; part /var/log.hdd
/
zram@ 254:0 disk [SWAP]
zraml 254:1 disk /var/log
nvmelnl 259:0 disk
t:nvmeenlpl 259:3 R part
nvmeOnip9 259:4 part
1in

orangepi@orangep $

2) Then enter the following command to create a ZFS pool, including two storage
devices: NVMe SSD and USB flash drive.

orangepi@orangepi:~$ sudo zpool create -f pooll /dev/nvmeOn1 /dev/sda

3) Then use the zpool list command to see that the system has created a ZFS pool named
pooll, and the size of the ZFS pool pooll is the size of the NVME SSD plus the size of
the USB flash drive.

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) Then execute df -h and you can see that pooll is mounted to the /pooll directory.

orangepi@orangepi:~$ df -h

Filesystem Size Used Avail Use% Mounted on

tmpfs 1.6G 18M 1.6G 2% /run
dev/mmcblkOp2  29G 6.0G 22G 22%/

tmpfs 777G 46M 7.7G 1% /dev/shm

tmpfs 5.0M 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
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pooll 489G 9.3M 489G 1% /pooll

5) Use the following command to see that the file system type of pooll is zfs

orangepi@orangepi:~$ mount | grep pooll

pooll on /pooll type zfs (rw,xattr,noacl)

6) Then we can test copying a file to the ZFS pool

orangepi@orangepi:~$ sudo cp -v /usr/local/test.mp4 /pooll/

'/ust/local/test.mp4' -> '/pool1/test. mp4'
3.34.3. Test the data deduplication function of ZFS
1) The data deduplication function of ZFS is turned off by default. We need to execute

the following command to turn it on.

orangepi@orangepi:~$ sudo zfs set dedup=on pooll

2) Then do a simple test, first enter pooll, and then execute the following command to

generate a random file of 1G size

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) Then use the following command to copy 1000 copies of a random file of 1G size
root@orangepi:/pool1$ for ((i=0; i<1000; i++)); do sudo cp test.1g Si.test.1g; done

4) Then use du -lh to see that there is currently a total of 1002G of data in the pool, but
in fact the size of the ZFS pool is only 504GB (the total capacity of SSD + U disk),

which cannot hold such large data.

root@orangepi:/pool1$ du -lh
1002G

5) Then use the zpool list command to see that only 1.01G is actually occupied, because

these 1001 files are duplicates, indicating that the data deduplication function is effective.

orangepi@orangepi:/pooll$
NAME SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT

pooll 504G 1.01G 503G - - 0% 0% 6.00x ONLINE
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3.34.4. Test the data compression function of ZFS

1) Because the stored data is different, the disk space saved by compression will also be
different, so we choose to compress relatively large plain text files for compression
testing. Execute the following command to package the /var/log/ and /etc/ directories.

into tarball

orangepi@orangepi:~$ cd /pooll/

root@orangepi:/pooll$ sudo tar -cf text.tar /var/log/ /etc/

2) Then the file size that can be seen through the Is -lh command and the space occupied

in the ZFS pool are both 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) Then we enable compression in ZFS pool pooll

root@orangepi:/pool1$ sudo zfs set compression=1z4 pooll

4) Then execute the following command again to package the /var/log/ and /ete/

directories into a tar package

root@orangepi:/pooll$ sudo tar -cf text.tar /var/log/ /etc/

5) At this time, you can see that the text.tar file size is still 27M, but it only occupies
9.47M space in the ZFS pool, indicating that the file is compressed.
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
SIZE ALLOC FREE CKPOINT EXPANDSZ FRAG CAP DEDUP HEALTH ALTROOT]
504G 9.47M 504G - B 0% 0% 1.00x ONLINE -

3. 35. How to install and use CasaOS

CasaOS is an open source home cloud system based on the Docker ecosystem,
which allows you to run a variety of home applications on your own development

board, such as NAS, home automation, media servers, etc.
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There are many problems with installing CasaOS in Debian12, please do not use
this method to install.

3.35.1. CasaOSs installation method
1) First you need to install docker. Docker is already pre-installed in the system released
by Orangepi Pi. This step can be skipped. You can use the following command to check

the version of docker installed.

orangepi@orangepi:~$ docker --version

Docker version 24.0.2, build cb74dfc # Ubuntu Jammy system output

2) Then enter the following command in the linux system to start the installation of
CasaOS
orangepi@orangepi:~$ curl -fsSL https://get.casaos.io | sudo bash

3) When you see the terminal outputting the following print information, it means that
CasaOS has been installed.

CasalS v0.4.4.2 is running at:

Open your browser and visit the above address.

Uninstall : casaos-uninstall

3.35.2. How to use CasaOS
1) After installing CasaOS, enter http://the IP address of the development board in the

browser to open CasaOS

2) After opening CasaO, the following welcome interface will pop up. Click "Go" to

proceed to the next step.
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® casaos x|+

& © A Notsecure | 192.168.43.235/n/welcome <% A0&

[ ¢

Casaos

Welcome to Casa0S

Let's create your account

3) When you log in to CasaOS for the first time, the login interface is the interface for
setting the account and password. When you log in again, only the interface for entering
the account and password will appear. After setting the account and password, click
"Create" to proceed to the next step.

[~ 2
® casaos x|+ You can paste the image From the clipboard

€ C A Notsecure | 19216843235 /njwelcome

< % A 0% i

4) Click "Accept" directly in the interface below to proceed to the next step.
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® casaos x|+ v

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Show news feed from Casa0S blog

get the the latest news feed of
might leave your

5) Now enter the main page of CasaOS. There are three icons in the upper left corner for
function settings. On the left is the performance panel, which can display the current time
and status information of CPU, RAM, storage, and network. On the right is the function
panel. It has functions such as search, application recommendation, application store and

file management.

® casaos x|+ v

& C A Notsecure | 192.168.43.235/%, o < & A D&

Q search

Syne your data Smarten up your home

App Store

Widget settings

6) You can click the first icon in the upper left corner to modify the account number and
password
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® casaos x|+ v

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Password

7) You can click the second icon to set basic functions

® casaos x|+ v

« @ A Notsecure | 192.168.43.235/%, o < & A D&

Q search

Syne your data Smarten up your home

App Store

Widget settings

8) The third icon in the upper left corner mainly has two functions, namely switching to
command line mode and printing log information. When switching to command line
mode, you need to enter your account and password. The account and password here refer
to the development board. Linux system account and password, the port system defaults
to number 22
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® casaos x|+ -

& C A Not e | 192.168.43.235/, o < & A0 & :

Casa0S

Terminal

Username
orangepi

Password
orangepi

Ports.

9) Then click "Connect" to enter the command line interface:

® casaos x|+ v

& C A Not e | 192.168.43.235/, o < & A0 & :

Casa0S

Terminal

10) Another function under the third icon is to print CasaOS logs. Click "Logs" to enter.
The interface is as follows:
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® casaos x|+ v

& C A Notsecure

192.168.43.235/%, o < % A O &

Casa0S

11) Click "Widget settings" in the lower left corner to set whether to display the widgets
of the performance panel on the main page.

® casaos x|+ v
& > C A Notsecure | 192168432355, <% A0O02
P = |

Q

Syne your data Smarten up your home

Widget settings

25 Network status

Widget settings

12) Click "APP Store" on the main interface to open the app store. Currently, there are a
total of 70+ APPs available in the app store.
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® 25305 x| +
P G A No 192.168.43.23%
A Mt a

10:22 At

Sync your data

System status

Network status

Widget settings

Smarten up your home

13) Here we take Home Assistant as an example to download, find Home Assistant in the

APP Store, and then click the corresponding "install"

® Casa0s x|+

'S C A Motsecure

App Store

Featured apps

Jellyfin

Puts you in control of your

i e

<
2

AdGuardHome

& o
el Networkwide ods  rackars blocking DN
Pt o3 i cortrol of your et oo J

" Al

Unifi-controller

Syncthing

@ AdGuardHome
s & irackers

aa=mD | x

PhotoPrism

callection

Sort by: Popular

Nextcloud

PhotoPrism
rawsing, organizing & sharing your

14) After the download is completed, HostAssitant will appear on the main page.
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e casaos x|+ v
ot secure | 192.168.43235/%/ ¢ & i
c>c a <w A0® i

P = |

Q sesr

Sync your data Smarten up your home
System status

4 ‘25-
3

cPU
62

Storage

Network status

Widget settings

15) Click "Files" in the main interface to open the file system that comes with CasaOS,
and then you can upload and save files.

Please ensure that other devices and the development board are in the same

LAN.

& Cas305 x|+

€ C A Notsecure | 192.16843.235/% o < A L OA
A M B

Q1 Sesch

Sync your data Smarten up your home

System status

Network status

0 Byte 0 Bytes/s

Widget settings
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© casa0s x| + v
&« C A Notsecure | 192.168.43.235/8,

Files Root - DATA

£ Root ot s rems a8

3 OATA
L P EES n __' B n

B Downloads
AppData Documents Dowinloads Gallery Media

P Gallery

B8 Media

Location *

16) When uploading files, you need to switch to the target folder, then drag the local
file to the indicated area in the picture, or click "Upload or Create" in the upper right
corner to select the file to upload.

® casaos x|+ v

€ 3 C A Norsecure | 19246843235/

Files Root - DATA - Media - TV Shows

3 Root Total 0 items
3 OATA

3 Documents

Y Downloads

P Gallery ( \

B3 Media

Drop your files here to upload
Location *

New file New folder Uploadfies  Upload folder

»

@ Flesorop

o Shared

17) If you want to uninstall CasaOS, you can use the following command:

orangepi@orangepi5:~$ casaos-uninstall
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3. 36. Methods of using NPU

3.36. 1. Preparation tools
1) A PC with Ubuntu20.04 operating system installed

According to the official documentation of RKNN-Toolkit2, the operating
systems supported by the current version of RKNN-Toolkit2 are as follows:
a. Ubuntu18.04 (x64)
b. Ubuntu20.04 (x64)
¢. Ubuntu22.04 (x64)
In this document, we use Ubuntu20.04 (x64) operating system for

demonstration. Please test other versions of operating systems by yourself.

2) An Orange Pi 5 development board with Debian 11 system installed

3) A data cable with Type-C interface for using adb function

4
— A

3. 36. 2. Install RKNN-Toolkit2 on Ubuntu PC

Toolkit2 is a development kit used on the Ubuntu PC platform. Users can use
the Python interface provided by the tool to easily complete functions such as model

conversion, inference, and performance evaluation.

1) On the Ubuntu PC side, open a command line window and enter the following

commands to install python3 and pip3

test@test:~$ sudo apt-get install python3 python3-dev python3-pip

2) You can use the following command to view the installed version of python3

test@test:~$ python3 --version
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Python 3.8.10

3) Then enter the following command to install the dependency package of

RKNN-Toolkit2

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) Then enter the following command to download the 1.5.2 version of RKNN-Toolkit2
test@test:~$ git clone git clone https://github.com/airockchip/rknn-toolkit2 -b v1.5.2

5) Then enter the following command to install the corresponding version of Python3
dependency packages. This command will use pip3 to install the dependencies listed in
the file requirements cp38-1.5.2.txt. If the dependencies are not fully installed, do not

specify the installation source and install each package separately.

test@test:~$ pip3 install -r rknn-toolkit2/doc/requirements_cp38-1.5.2.txt -i \

https://mirror.baidu.com/pypi/simple

6) Then enter the following command to use pip3 to install the RKNN-Toolkit2 software
package. After the installation is complete, you can use RKNN-Toolkit2

test@test:~$ pip3 install rknn-toolkit2/packages/rknn_toolkit2-1.5.2+b642f30c-cp38-cp38-linux_x86_64.whl

3. 36.3. Use RKNN-Toolkit2 for model conversion and model inference

RKNN-Toolkit2 supports converting Caffe, TensorFlow, TensorFlow Lite,
ONNX, DarkNet, PyTorch and other models into RKNN models, and then ru
ns the RKNN model through simulation on the Ubuntu PC or using the NPU

of the development board for inference.

Relevant examples are provided in the example folder of RKNN-Toolkit2
to help users better understand how to operate. We take the ONNX model wi
th yolovS function as an example to illustrate.

3.36.3.1. Simulate running model on Ubuntu PC

RKNN-Toolkit2 is equipped with a built-in simulator, which allows users t
o simulate the inference process of the model on the Rockchip NPU on the U
buntu PC.
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In this way, model conversion and inference can be completed on the Ub

untu PC side, helping users test and verify their models faster.

1) First switch to the rknn-toolkit2/examples/onnx/yolov5 directory

test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

2) Then run the test.py script, which first converts the yolov5s relu.onnx model into an
RKNN model that can be run on the simulator, and then uses the simulator to simulate

and run the model to perform inference on the bus.jpg image in the current directory

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

3) After the test.py script is successfully run, you will see the following print information,
indicating that the model successfully detected four people and a bus in the bus.jpg

picture.

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
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4) The converted model file yolovSs_relu.rknn and the inference picture result result.jpg

are saved in the current directory

5) The result.jpg picture shows the object categories and confidence rates detected in the

bus.jpg picture using the yolov5s_relu.rknn model.

3.36.3.2. Using the NPU running model of the development
board on Ubuntu PC

RKNN-Toolkit2 provides users with a Python interface for using the NPU
of the development board for inference through adb. It allows users to use t
he NPU of the development board on the Ubuntu PC to run the model for i
nference.

In this way, the Ubuntu PC side can use the machine learning library pr
ovided by Python to optimize and adjust the model based on the actual effect

when the model is run on the NPU of the development board.

3. 36. 3. 2. 1. Use Type-C data cable to connect adb
Use adb to operate the development board on the Ubuntu PC. For how to use adb,
please see the instructions in the section "How to use ADB".
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3.36.3.2.2. Update the rknn_server and librknnrt.so of the

development board

librknnrt.so is a board-side runtime library.

rknn_server is a background proxy service running on the development b
oard. It is used to receive the protocol transmitted from the PC through USB,
then execute the corresponding interface in the board-side runtime library, a
nd return the results to the PC.

1) First enter the following command on Ubuntu PC to download version 1.5.2 of
RKNPU2
test@test:~$ git clone https://github.com/rockchip-linux/rknpu2 -b v1.5.2

2) Then enter the following command on the Ubuntu PC to update the rknn_server of the
development board through the adb tool

test@test:~$ adb push rknpu2/runtime/RK3588/Linux/rknn_server/aarch64/usr/bin/* /usr/bin

3) Then enter the following command on the Ubuntu PC side to update the librknnrt.so
library of the development board through the adb tool

test@test:~$ adb push rknpu2/runtime/RK3588/Linux/librknn_api/aarch64/librknnrt.so /usr/lib

4) Open the terminal of the development board through the adb tool
test@test:~$ adb shell

5) Open the rknn_server service of the development board

root@orangepiS:/# restart_rknn.sh

root@orangepiS:/# start rknn server,version:1.5.2(8babfeabuild@2023-08-25T10:30:3
1)
I NPUTransfer: Starting NPU TransferServer,Transfer version 2.1.0(b5861e7@2020-
11-23T11:50:51)

6) You can use the following command to check. If the process ID of rknn_server
appears, it means that rknn_server has been opened, so that the operating environment of

the development board is set up.
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root(@orangepiS:/# pgrep rknn_server
3131

3. 36. 3. 2. 3. Modify the parameters in the example

1) On the Ubuntu PC side, you can view the device ID of the development board
connected to the Ubuntu PC by running the following command. This ID will be used
below.

test@test:~$ adb devices

List of devices attached

4191859e5a120324  device

2) Switch to the rknn-toolkit2/examples/onnx/yolov5 directory

test@test:~$ cd rknn-toolkit2/examples/onnx/yolov5/

3) Use vim editor to modify the test.py file

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ vim test.py

4) In the test.py file, we need to modify the following content:
a. In the preprocessing configuration, change the target platform to rk3588, so that
after model conversion, you will get an RKNN model suitable for the NPU of
the RK3588S development board.

# pre-process config

print('--> Config model')

rknn.config(mean_values=[[0, 0, 0]], std_values=[[255, 255, 255] ., taraet _nlatfarm='ck3583'

print('done')

b. In the initialization running environment, add a description of the target platform
and device ID. The target platform is rk3588, and the device ID is the device ID
of the development board obtained through adb. The operation of running the
model for inference will be on the RK3588S development board. Performed on
NPU
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# Init runtime environment
print('--> Ini

ret = rknn.init_runtime(target='rk3588 ,device id='

if ret 1= 0:
print('Init run
exit(ret)

print('done")

c. After modification, save and exit.

3. 36. 3. 2. 4. Run the example on Ubuntu PC

1) Enter the following command to run the test.py script. The script first converts the
yolov5s relu.onnx model to an RKNN model, and then loads the model to the NPU of

the development board to perform inference on the out.jpg image in the current directory.

test@test:~/rknn-toolkit2/examples/onnx/yolov5$ python3 test.py

2) In the printed information, we can see that Ubuntu PC uses the NPU of the

development board to run the model for inference through the adb tool.

--> Init runtime environment

I target set by user is: k3588

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.

I 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) After the test.py script runs successfully, the converted model file yolov5s_relu.rknn

and the inference image result result.jpg are saved in the current directory.

4) The running result is the same as the section on simulating the running model on
Ubuntu PC.
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3.36.4. Callthe Cinterface to deploy the RKNN model and run it on the
development board

RKNPU2 provides a C programming interface for chip platforms with Ro
ckchip NPU, which can help users deploy RKNN models exported using RKN
N-Toolkit2 and accelerate the implementation of AI applications.

In the example folder of RKNPU2, examples of deploying RKNN models
with different functions to the development board are provided. We take depl
oying the RKNN model with yolovS function to the RK3588 Debian 11 platfo

rm as an example to illustrate.

3. 36. 4. 1. Download cross-compilation tools

Since the development board runs a Linux system, it needs to be compiled u
sing the gcc cross compiler. It is recommended to use gcc-9.3.0-x86 64 arrch64-li
nux-gnu this version of gcc

Enter the following command to download this version of gcc. After downloa
ding, you will get a folder named gcc-buildroot-9.3.0-2020.03-x86 64 aarch64-rock
chip-linux-gnu
test@test:~$ git clone https://github.com/airockchip/gcc-buildroot-9.3.0-2020.03-x86 64 aarch

64-rockchip-linux-gnu

3. 36. 4. 2. Modify the compilation tool path in the script

1) Switch to the rknpu2/examples/rknn_yolov5 demo directory

test@test:~$ cd ~/rknpu2/examples/rknn_yolov5_demo

2) Use vim editor to modify the content in the build-linux RK3588.sh file
test@test:~/rknpu2/examples/rknn_yolov5 demo$ vim build-linux_ RK3588.sh

3) In the build-linux RK3588.sh file, we need to change the value of the variable
TOOL CHAIN to the path of the
gce-buildroot-9.3.0-2020.03-x86_64 aarch64-rockchip-linux-gnu folder. In this way,
when running the build-android RK3588.sh script, the cross-compilation tool in the
gce-buildroot-9.3.0-2020.03-x86 64 aarch64-rockchip-linux-gnu folder will be used for
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compilation

TARGET_SOC="
GCC_COMPILER=aarch64-1inux-gnu

export TOOL_CHAIN=~/gcc-buildroot-9.3.0-2020.03-x86_64_aarch64-rockchip-linux-gnu
export LD_LIBRARY_PATH=${TOOL_CHAIN}/1ib64:$LD_LIBRARY_PATH

export CC=${GCC_COMPILER}-gcc

export CXX=${GCC_COMPILER}-g++

4) After modification, save and exit

3.36.4.3. Compile rknn_yolov5_demo

1) Run build-linux RK3588.sh. This script generates a program through
cross-compilation that is suitable for the RK3588 development board and can run the
RKNN model on it for inference.

test@test:~/rknpu2/examples/rknn_yolov5 demo$ ./build-linux_ RK3588.sh

2) After running build-linux RK3588.sh, there will be an additional folder named install
in the current directory. The rknn_yoov5 demo Linux folder under this folder contains

the program generated by cross-compilation and its related files.

test@test:~/rknpu2/examples/rknn_yolovS_demo$ Is install

rknn_yolov5 demo Linux

3.36.4.4. Deploy rknn_yolov5_demo to the development
board

On the Ubuntu PC side, you can use the following command to upload the r
knn_yolov5 demo Linux folder to the development board through the adb tool, the
reby implementing the deployment of rknn yolov5 demo on the development boar
d.

test@test:~/rknpu2/examples/rknn_yolovS demo$ adb push \

install/rknn_yolov5_demo_Linux /data/rknn_yolov5_demo_Linux
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3.36.4.5. Run rknn_yolov5_demo on the development board

1) Enter the file system of the development board through adb shell on Ubuntu PC
test@test:~$ adb shell
root(@orangepiS:/#

2) Switch to the rknn_yolov5 demo Linux directory

root@orangepiS:/# c¢d /data/rknn_yolov5 demo Linux/
root@orangepi5:/data/rknn_yolov5 demo Linux# Is

lib model rknn yolovS demo rknn yolov5 video demo

3) Then run the rknn yolov5 demo program to perform inference. In the following
command, the program uses the yolov5s-640-640.rknn model to perform inference on the

bus.jpg image. The entire running process will be completed on the development board.

root@orangepiS:/data/rknn_yolov5 demo Linux# ./rknn_yolovS_demo \
./model/RK3588/yolov5s-640-640.rknn ./model/bus.jpg

4) After the operation is completed, the inference result out.jpg image is saved in the

current directory.

root(@orangepiS:/data/rknn_yolov5 demo Linux# Is

lib model outjpg rknn yolovS demo rknn yolov5 video demo

5) On the Ubuntu PC side, we can use the following command to download the out.jpg

image through the adb tool, and then use the image viewer to view it

test@test:~$ adb pull /data/rknn_yolovS_demo_Linux/out.jpg ~/Desktop/
/data/rknn_yolov5 demo Linux/out.jpg: ...led. 1.9 MB/s (191507 bytes in 0.095s)

6) The out.jpg picture shows the object categories and confidence rates detected in the

bus.jpg picture using the yolov5s-640-640.rknn model.
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3.37. RK3588 How to use PaddlePaddle

Using PaddlePaddle on the rk3588 development board includes converting the
pdmodel model to the rknn model on the PC side and deploying the rknn model
using the FastDeploy deployment tool developed by PaddlePaddle on the board side.
The following content is implemented in the environment where the PC system is
Ubuntu22.04 and the board system is Debian 11. Please test it yourself in other

environments.

3.37.1. Ubuntu PC environment construction
The tools and uses that need to be installed on Ubuntu PC are as follows:

Tool name use

For creating and managing Python
Anaconda3 .

environments

Used to convert pdmodel model to
Paddle20ONNX

ONNZX model

) Used to convert ONNX model to RKNN

RKNN-Toolkit2

model
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3.37.1. 1. Install Anaconda3 on PC

1) Open the browser on the ubuntu PC, enter the following URL in the address bar to
download and install the Anaconda3 script. After the download is completed, you will get
the Anaconda3-2023.07-1-Linux-x86_64.sh file
https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux|
-x86_64.sh

2) Then open the terminal and run the Anaconda3-2023.07-1-Linux-x86_64.sh script to
install Anaconda3

test@test:~/Downloads$ sh Anaconda3-2023.07-1-Linux-x86_64.sh

3) Then the installation script will output the following prompt message. At this time,
click the Enter key to continue the installation.

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) After clicking the Enter key, some introduction information about Anaconda3 will
appear. Keep clicking the " | " key
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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;

5) Then the installation script will prompt whether to accept the license terms. At this
time, enter yes and press Enter.

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) Then the installation script will remind you to install Anaconda3 to the home
directory. Press the Enter key to confirm.
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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] >>>

7) Then the installation script will prompt whether to initialize Anaconda3, enter yes,
and then press the Enter key
installation finished.

Do you wish the installer to initialize Anaconda3

by running conda init? [yes|no]

[no] >>>

8) When you see the following printout in the terminal, it means Anaconda3 has been
successfully installed.

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!

3.37.1. 2. Install RKNN-Toolkit2 on PC

1) Open the terminal on the ubuntu PC and create an environment with python version
3.8 through the Anaconda3 tool
(base)test@test:~$ conda create -n fastdeploy python=3.8

2) Activate the python3.8 environment just created

(base)test@test:~$ conda activate fastdeploy

3) Then install pip3 development tools and package management tools

(fastdeploy)test@test:~$ sudo apt-get install python3-dev python3-pip
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4) Then install the dependency packages of RKNN-Toolkit2
(fastdeploy)test@test:~§ sudo apt-get install libxsltl-dev zliblg-dev libglib2.0 libs|
mo6 libgll-mesa-glx libprotobuf-dev gcc

5) rknn_toolkit2 has a specific dependency on numpy, so numpy==1.16.6 needs to be
installed first

(fastdeploy)test@test:~$ pip install numpy==1.16.6

6) Install git tools
(fastdeploy)test@test:~$ sudo apt install git

7) Then execute the following command to download RKNN-Toolkit2. After the
download is completed, you will get the rknn-toolkit2 folder

(fastdeploy)test@test:~$ git clone https://github.com/rockchip-linux/rknn-toolkit2

8) Then execute the following command to install the RKNN-Toolkit2 corresponding to
the python3.8 version

(fastdeploy)test@test:~$ pip install rknn-toolkit2/rknn-toolkit2/packages/rknn_tool
kit2-1.6.0+81121f4d-cp38-cp38-linux x86 64.whl

3.37.1.3. Install Paddle20ONNX on PC

You can execute the following command to install paddle2onnx

(fastdeploy)test@test:~$ pip install paddle2onnx

3. 37. 2. Board environment construction
The tools that need to be installed on the board end and their uses are as follows:

Tool name use

For creating and managing Python
Anaconda3 .

environments
rknpu2 Basic driver of rknpu2

After compilation, you get the
FastDeploy .

FastDeploy reasoning library
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3.37.2. 1. Install Anaconda3 on the board side

1) Open the browser on the board end, enter the following URL in the address bar to
download and install the Anaconda3 script. After the download is completed, you will get
the Anaconda3-2023.07-1-Linux-aarch64.sh file
https://mirrors.tuna.tsinghua.edu.cn/anaconda/archive/Anaconda3-2023.07-1-Linux
-aarch64.sh

2) Open the terminal and run the Anaconda3-2023.07-1-Linux-aarch64.sh script to
install Anaconda3

orangepi@orangepi:~/Downloads$ sh Anaconda3-2023.07-1-Linux-aarch64.sh

3) The installation script will then output the following prompt message. Click the Enter
key to continue the installation.

7-1-Linux-aarché4.sh

, please review the license

4) After clicking the Enter key, some introduction information about Anaconda3 will
appear. Keep clicking the " | " key

Agreement - Anaconda Distribution

ght 2015-2023, Anaconda, Inc.

agreement between you and Anaconda, Inc. ("Anaconda") and r ur use of Anaconda Distributi

ect to the terms of this ment, Anaconda eby u -ex non-tra
* Install and u e ribution ( fi known as Anaconda Individual Edition),
s of sampli bde delivered in A
distribute e f provided to you by Anaconda a y " 0 t ject to the requi
t forth below, an

vith their
to you rovid A ent. Th e tle you t

d to you in this Agr t

with or without modification, are permitted provided that the fo

of conditi
ner in the documentation and/or

e used to endorse or promote products derived from this software without specific prio

for resale. Please contact the Anaconda team for a third party redistribution commer
Service . Please contact us to learn more about our commercial offerings.

Anaconda right nclud L ctual property rights
ts dis .
ropert: ts, i . If you i - r Anacond
or thout limi on, t - functionality rela
You he 1 to Anaconda all right,

5) Then the installation script will prompt whether to accept the license terms. At this
time, enter yes and press Enter.
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ww.anaconda.com/cryptography are included in the repository accessible through Anaconda Distribution that relate to

6) Then the installation script will remind you to install Anaconda3 to the home
directory. Press the Enter key to confirm.

3 will now be installed into this location:

[/home/orangepi/anaconda3] >>> l

7) Then the installation script will prompt whether to initialize Anaconda3, enter yes,
and then press the Enter key

to initialize Anaconda3
no]

8) When you see the following printout in the terminal, it means Anaconda3 has been
successfully installed.

If you'd prefer that co se 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!

9) If you use the conda command in the terminal and the command does not exist, you
need to modify the ~/.bashre file.

orangepi@orangepi:~$ vi ~/.bashre

10) Add the following code at the end of the ~/.bashrc file

export PATH=/home/orangepi/anaconda3/bin:$PATH

11) Then enter the following command in the terminal to make the changes take effect.

orangepi@orangepi:~$ source ~/.bashre

12) Then enter the following command in the terminal to initialize conda

(base)orangepi@orangepi:~$ conda init bash

13) Then close the current terminal and reopen a terminal. At this time, you can use the

conda command normally.
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3.37.2.2. Install the rknpu2 driver on the board side

1) Open the terminal on the board and create an environment with python version 3.9

through the Anaconda3 tool

(base)orangepi@orangepi:~$ conda create -n fastdeploy python=3.9

2) Activate the python3.9 environment just created

(base)orangepi@orangepi:~$ conda activate fastdeploy

3) Download the rknpu2 device install 1.4.0.zip file through wget

(fastdeploy)orangepi@orangepi:~$ wget https://bj.bcebos.com/fastdeploy/third_libs/r]

knpu2_device_install _1.4.0.zip

4) Then execute the following command to decompress rknpu2_device install 1.4.0.zip.
After decompression, you will get the rknpu2 device install 1.4.0 folder and
_ MACOSX folder

(fastdeploy)orangepi@orangepi:~$ unzip rknpu2_device_install _1.4.0.zip

5) Switch to the rknpu2 device install 1.4.0 directory

(fastdeploy)orangepi@orangepi:~$ ¢d rknpu2_device_install_1.4.0/

6) There is the rknn_install rk3588.sh script in this directory. Run this script to complete

the installation of the board-side rknpu2 driver.

(fastdeploy)orangepi@orangepi:~/rknpu2_device install 1.4.0$ sudo bash rknn_install r|
k3588.sh

3.37.2.3. Compile FastDeploy C++ SDK on the board end

1) You need to use the cmake command when compiling. You can execute the following

command to install the cmake tool.

(fastdeploy)orangepi@orangepi:~$ sudo apt-get install -y cmake

2) Then download the FastDeploy SDK. After the command is executed, you will get the
FastDeploy folder.

‘(fastdeploy)orangepi@orangepi:~$ git clone https://github.com/PaddlePaddle/FastD
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‘eploy.git

3) Switch to the FastDeploy directory

(fastdeploy)orangepi@orangepi:~$ cd FastDeploy

4) Create the compilation directory build and switch to the build directory

(fastdeploy)orangepi@orangepi:~/FastDeploy$ mkdir build && cd build

5) Before compiling, you need to use cmake to configure the project information that
needs to be compiled. After executing the following command, there will be some more

files in the current directory, including the Makefile file used for compilation.

(fastdeploy)orangepi@orangepi:~/FastDeploy/builds 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) Execute the following command to start compilation

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make -j8

7) After the compilation is completed, use the following command to install the

compiled files to the specified path

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ make install

8) After the compilation is completed, the fastdeploy-0.0.3 folder is mainly obtained. In
this folder, there is the script file fastdeploy init.sh for configuring environment variables.
After using this script to configure the environment variables, you can use some of the

compiled library files.

(fastdeploy)orangepi@orangepi:~/FastDeploy/build$ source fastdeploy-0.0.3/fastdeploy_init.sh

3.37.3. Example of deploying model using FastDeploy

The ResNet50 vd model is a model used for target classification. The following uses the
ResNet50 vd model as an example to illustrate the process of deploying the pdmodel
model using FastDeploy.
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3.37.3. 1. Ubuntu PC model conversion

1) Open the terminal on the PC and activate the python3.8 environment previously

created using Anaconda3

test@test:~$ conda activate fastdeploy

2) In the model conversion script, you need to import the yaml module and the six

module. You can execute the following command to install them.

(fastdeploy)test@test:~$ pip install pyyaml six

3) Execute the following command to download the ResNet50 vd_infer.tgz file

(fastdeploy)test@test:~$ wget https://bj.bcebos.com/paddlehub/fastdeploy/ResNet50_vd_infer.tgz

4) After decompressing the ResNet50 vd_infer.tgz file, you can get the
ResNet50 vd infer folder, which contains the pdmodel model file inference.pdmodel and

other related files.

(fastdeploy)test@test:~$ tar -xvf ResNet50_vd_infer.tgz

5) You can use the following command to convert the pdmodel model to an onnx model
through paddle2onnx. After executing this command, there will be an extra converted
onnx model file ResNet50 vd_infer.onnx in the ResNet50 vd_infer folder.

(fastdeploy)test@test:~$ paddle2onnx --model_dir ResNet50 vd_infer \
--model_filename inference.pdmodel \

--params_filename inference.pdiparams \

--save_file ResNet50 _vd_infer/ResNetS0_vd_infer.onnx \
--enable_dev_version True \

--opset_version 10 \

--enable_onnx_checker True

6) Then use the following command to fix the shape to [1,3,224,224]. After executing

the command, the ResNet50 vd _infer.onnx file will be modified.

(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]}"

www.orangepi.org www.xunlong.tv
399


https://bj.bcebos.com/paddlehub/fastdeploy/ResNet50_vd_infer.tgz
http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

7) To convert the onnx model to the rknn model, you need to use the script in the
FastDeploy SDK. Execute the following command to download FastDeploy

(fastdeploy)test@test:~$ git clone https://github.com/PaddlePaddle/FastDeploy.git

8) Then transfer the ResNet50 vd_infer folder to the corresponding directory of
FastDeploy

(fastdeploy)test@test:~$ mv ResNet50 vd_infer \
FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

9) Switch to the directory for model conversion

(fastdeploy)test@test:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/

100 Execute the following command to convert the onnx model to the rknn model.
Finally, the rknn model file ResNet50 vd infer rk3588 unquantized.rknn is obtained in
the ResNet50 vd infer directory.

(fastdeploy)test@test:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/$ python ./rknpul_tools/export.py \
~-config_path ./rknpu2_tools/config/ResNet50_vd_infer rknn.yaml \

~-target_platform rk3588

11) When deploying on the board end, the name of the rknn model file used is
ResNet50 vd infer rk3588.rknn, so the ResNet50 vd infer rk3588 unquantized.rknn
file needs to be renamed to 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

3.37.3.2. Board end model deployment

1) Open the terminal on the board and activate the python3.9 environment created

previously using Anaconda3

orangepi@orangepi:~$ conda activate fastdeploy

2) Run the fastdeploy _init.sh script to configure the environment

(fastdeploy)orangepi@orangepi:~$ source FastDeploy/build/fastdeploy-0.0.3/fastdeploy_init.sh
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3) Switch to the sample directory where the ResNet50 model is deployed in FastDeploy

(fastdeploy)orangepi@orangepi:~$ cd FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp

4) Create a directory structure in this directory

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$  mKkdir build images ppclas_model_dir thirdpartys

5) Copy the compiled fastdeploy-0.0.3 folder to the thirdpartys folder

(fastdeploy i@ i:~/FastDeploy les/vision/classification/paddleclas/rockchip/rknpu2/cpps  €p -r ~/FastDeploy/build/fastdeploy-0.0.3/ thirdpartys/

6) Copy the files in the ResNet50 vd_infer folder on the PC to the ppclas model dir
directory

7) Switch to the images directory

.
(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp$ Cd lmages

8) Download the test image in the images directory through wget

(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) Then switch to the compilation directory build

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/images$ cd ../build/

10) Use cmake to configure the content that needs to be compiled. After executing this
command, some files will appear in the current directory, including Makefile files.

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cmake ..

11) Execute the following command to start compilation

(fastdeploy)orangepi(@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make -j8

12) Execute the following command to install the compiled files to the specified path.

After executing the command, there will be an install directory in the current directory.

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ make install

13) Switch to the install directory, where inference using the model is completed.

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build$ cd install
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14) Use the following command to classify the content in the
ILSVRC2012 val 00000010.jpeg image using the converted rknn model

(fastdeploy)orangepi@orangepi:~/FastDeploy/examples/vision/classification/paddleclas/rockchip/rknpu2/cpp/build/install$ ./rknpu_test \

./ppclas_model_dir/ ./images/ILSVRC2012_val 00000010.jpeg

15) After executing this command, the following printout will appear in the echo
information, indicating that the category ID number of the object in the picture is 644,
and the confidence rate is 0.072998

ClassifyResult(

label ids: 644,

scores: 0.072998,

)

3. 38. RK3588 How to run the RKLLM large model

The codes and models used in this section can be downloaded from the official
tools of the development board.

3.38.1. Introduction to RKLLM

For more detailed RKLLM introduction information, please refer to Rockchip
RKLLM official information.

RKLLM can help users quickly deploy LLM models to the RK3588 development

board. The overall framework is shown in the figure below:
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3.38.1.1. Introduction to RKLLM toolchain

3.38.1.1.1. RKLLM-Toolkit Function Introduction

RKLLM-Toolkit is a development kit that provides users with the ability to quantize
and convert large language models on a computer. The Python interface provided by this

tool can be used to conveniently complete the following functions:

1) Model conversion: Supports conversion of large language models (LLM) in Hugging
Face format to RKLLM models. Currently, the models we have tested include
TinyLLAMA, Qwen, Qwen2, Phi-3, ChatGLM3, Gemma, InternLM2, and MiniCPM.
The converted RKLLM model can be loaded and used on the RK3588 platform.

2) Quantization function: supports quantizing floating-point models to fixed-point
models. The currently supported quantization type is w8a8, which means that both

weights and activations are quantized to 8-bit width.

3.38.1.1.2. RKLLM Runtime Function Introduction

RKLLM Runtime is mainly responsible for loading the RKLLM model converted by
RKLLM-Toolkit, and implementing the reasoning of the RKLLM model on the RK3588
NPU by calling the NPU driver on the RK3588 board. When reasoning the RKLLM
model, the user can define the reasoning parameter settings of the RKLLM model, define
different text generation methods, and continuously obtain the reasoning results of the
model through pre-defined callback functions. For more detailed instructions, please refer
to Rockchip RKLLM official information.

3.38.1.2. Introduction to RKLLM development process

The overall development steps of RKLLM are mainly divided into two parts: model

conversion and board-side deployment and operation.

1) Perform model conversion on the Ubuntu PC. At this stage, the large language
model in Hugging Face format provided by the user will be converted to RKLLM format
for efficient reasoning on the RK3588 development board. This step includes:
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a. Build the RKLLM-Toolkit environment: Use Conda to build the RKLLM-Toolkit

operating environment on the Ubuntu PC.

b. Model conversion: Use RKLLM-Toolkit to convert the obtained Hugging Face
format large language model or the self-trained large language model (note that the
structure of the saved model must be consistent with the model structure on the Hugging

Face platform) into a .rkllm format file that can be run on the RK3588 development
board.

c. Compile test code: Use rkllm-runtime to compile the inference program that can
run on the RK3588 development board.

For the specific development process of model conversion on Ubuntu PC, please
refer to the detailed steps of model conversion and source code compilation on
Ubuntu PC.

2) Deploy and run on the development board. This stage covers the actual
deployment and operation of the model on the RK3588 development board. It usually

includes the following steps:

a. Upgrade the kernel NPU version: Upgrade the NPU version of the development
board kernel to v0.9.6.

b. Model reasoning: Place the reasoning program compiled by rkllm-runtime on the
Ubuntu PC and the .rkllm format file converted by RKLLM-Toolkit on the development
board for model reasoning. You can run reasoning directly on the development board. For
the specific development process, please refer to the detailed steps of development
board deployment and operation section of this chapter. You can also deploy the
board-side Server service on the development board. The Ubuntu PC in the same network
segment can call the RKLLM model for reasoning by accessing the corresponding
address. For the specific development process, please refer to the detailed steps of

development board server deployment and operation section of this chapter.

The above two steps constitute the complete RKLLM development process, ensuring

that the large language model can be successfully converted, debugged, and ultimately
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deployed efficiently on the RK3588 NPU.

3.38.2. Prepare tools
1) A PC with Ubuntu 22.04 operating system. In this document, we use Ubuntu 22.04
(x64) operating system for demonstration. Please test other versions of operating

system by yourself.

2) An RK3588 development board.
3.38.3. Detailed steps for model conversion and source code
compilation on Ubuntu PC

3.38.3.1. Build RKLLM-Toolkit environment

1) First download the RKLLM toolchain.
test@test:~$ git clone https://github.com/airockchip/rknn-llm.git

2) After downloading, use the ls command to check whether the downloaded file is
correct.

test@test:~/test$ s

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

3) The specific file directory in rknn-1lm is as follows:

test@test:~/rknn-1lm$ sudo apt install tree
test@test:~/rknn-1lm$ tree
doc
L——Rockchip RKLLM_SDK_CN.pdf # RKLLM SDK Documentation

rkllm-runtime

F——examples

| I
| L—— rkllm_server demo # RKLLM-Server Deploy the sample project

F——runtime

rkllm_api_demo # Board-side inference call example project
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| L—— Android

| L—— librkllm_api
| L——arm64-v8a

| L—— librkllmrt.so # RKLLM Runtime Library
| L——include

| L—— rkilm.h # Runtime head File

| L—— Linux

| L—— librkllm_api

| L——aarch64

| L—— librkllmrt.so # RKLLM Runtime Library
| L——include
|

L—— rkllm.h  # Runtime head File
rkllm-toolkit

F——examples

| L—— huggingface

| — 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) Then download and install the miniforge3 installation package.

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

test@test:~$ bash Miniforge3-Linux-x86_64.sh

The mirror website sometimes crashes, resulting in the inability to download the
miniforge3 package. The downloaded miniforge3 installation package has been
provided in the official tool of the development board.

When running bash Miniforge3-Linux-x86_64.sh, just press Enter for all the
options.

5) Then enter the Conda base environment.

test@test:~$ source ~/miniforge3/bin/activate
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(base) test@test:~$

6) Then create a Conda environment named RKLLM-Toolkit with Python 3.8
(recommended version).
(base) test@test:~$ conda create -n RKLLM-Toolkit python=3.8

7) Then enter the RKLLM-Toolkit Conda environment.
(base) test@test:~$ conda activate RKLLM-Toolkit
(RKLLM-Toolkit) test@test:~$

8) Then use the pip command to install the whl package in the RKLLM toolchain
downloaded previously, the directory is:
rknn-llm/rkllm-toolkit/packages/rkllm_toolkit-1.0.1-cp38-cp38-linux_x86_64.whl.
During the installation process, the installation tool will automatically download the

related dependency packages required by the RKLLM-Toolkit tool.

(base) test@test:~$ pip3 install rknn-llm/rkllm-toolkit/packages/rkllm_toolkit-1.0.1-cp38-cp38-linux_x86_64.whl

9) Finally, if there is no error when executing the following command, it means the
installation is successful.

(RKLLM-Toolkit) test@test:~$ python

>>> from rkllm.api import RKLLM

3. 38.3. 2. Model conversion

In this section, we provide eight model conversion examples for users to choose
from. If users encounter network problems when downloading models from
Hugging Face, our development board official tool has integrated the downloaded
model files and the corresponding .rkllm conversion files.

3.38.3.2.1. Converting the TinyLLAMA Model

1) First install Git LFS on the Ubuntu operating system. If it has already been installed,
you can skip this step.

(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
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(RKLLM-Toolkit) test@test:~$ sudo apt install git-1fs

(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next download the TinyLLAMA model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/TinyLlama/TinyLlama-1.1B-Chat-v1.0

3) Modify the value of the modelpath variable in
rknn-llm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
downloaded TinyLlama-1.1B-Chat-v1.0 folder, and then modify ret =
llm.export_rkllm("./qwen.rkllm") The value in the brackets is the .rkllm format file path
to be saved. We modify it to 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" #Fill in your own path
ret = llm.export_rkllm("./TinyLlama.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file with python to
convert the large model.

(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) The output of successful conversion is as follows:

(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) After the conversion is successful, you will get the TinyLlama.rkllm file in the current
directory, which is about 1.09G in size.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is

test.py TinyLlama.rkllm

3. 38. 3. 2. 2. Convert Qwen model

1) First install Git LFS on the Ubuntu operating system. If it has already been installed,
you can skip this step.

(RKLLM-Toolkit) test@test:~$ sudo apt update
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(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) Next download the Qwen model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/Qwen/Qwen-1_8B-Chat

3) Modify the value of the modelpath variable in
rknn-llm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
downloaded Qwen-1_8B-Chat folder, and then modify ret =
llm.export_rkllm("./qwen.rkllm") The brackets are the .rkllm format file path to be saved.
We modify it to 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" #Fill in your own path

ret = llm.export_rkllm("./Qwen.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file with python to
convert the large model.

(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) The output of successful conversion is as follows:

(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.6.1

Loading checkpoint shards: 1ees]| | 2/2 [e1:88<80:08, 34.025/it]
Optimizing model: 100%| | 20/24 [14:26<00:00, 36.12s/it]
Converting model: 106%]| | 195/195 [00:00<00:08, 1619582.73it/s]

Model has been saved to ./Qwen.rkllm!

6) If the conversion is successful, the Qwen.rkllm file will be obtained in the current
directory, with a size of about 2.01G.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is

test.py Qwen.rkllm

3. 38. 3. 2. 3. Converting Qwen2 Model

1) First install Git LFS on the Ubuntu operating system. If it has already been installed,
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you can skip this step.

(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) Then download the Qwen2 model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/Qwen/Qwen1.5-0.5B

3) Modify the value of the modelpath variable in
rknn-llm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
downloaded Qwenl.5-0.5B folder, and then modify ret =
llm.export_rkllm("./qwen.rkllm") The brackets are the .rkllm format file path to be saved.
We modify it to ret = llm.export_rkllm("./Qwen2.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rklim-toolkit/examples/huggingface/test.py
modelpath = "/path/your/Qwen1.5-0.5B"  #Fill in your own path

ret = llm.export_rkllm("./Qwen2.rkllm")

4) Run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file with python to
convert the large model.

(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) The output of a successful conversion is as follows:

(RKLLM-Toolkit) test@test:~/rknn-1lm/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: 100%| | 20/2u [24:22<00:00, 60.95s/it]

Converting model: 100%]| | 201/291 [06:00<00:00, 1971797.20it/s]
Model has been saved to ./Quwen2.rkllm!

6) If the conversion is successful, the Qwen2.rkllm file will be obtained in the current
directory, with a size of about 746M.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is

test.py Qwen2.rkllm
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3. 38. 3. 2.4. Converting Phi-3 Model

1) First install Git LFS on the Ubuntu operating system. If it has already been installed,
you can skip this step.

(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) Next download the Phi-3 model.
(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) Modify the value of the modelpath variable in
rknn-1lm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
downloaded Phi-3-mini-4k-instruct folder, and then modify ret =
llm.export_rkllm("./qwen.rkllm") The value in the brackets is the .rkllm format file path
to be saved. We modify it to ret = llm.export_rkllm("./Phi3.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py

modelpath = "/path/your/Phi-3-mini-4k-instruct" #Fill in your own path
ret = llm.export _rkllm("./Phi3.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file with python to
convert the large model.

(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) The output of successful conversion is as follows:
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(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!

6) If the conversion is successful, you will get the Phi3.rkllm file in the current directory,
which is about 3.66G in size.

(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ Is

test.py Phi3.rkllm

3. 38. 3. 2.5. Converting ChatGLM3 Model

1) First install Git LFS on the Ubuntu operating system. If it has already been installed,
you can skip this step.

(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) Next download the ChatGLM3 model.
(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) Modify the value of the modelpath variable in
rknn-1lm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
downloaded chatglm3-6b folder, and then modify ret = llm.export_rkllm("./qwen.rkllm")
The value in the brackets is the .rkllm format file path to be saved. We modify it to ret =
llm.export_rkllm("./chatglm3.rkllm").

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py

modelpath = "/path/your/chatglm3-6b" #Fill in your own path
ret = llm.export_rkllm("./chatglm3.rkllm")
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4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file with python to
convert the large model.

(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) The output of successful conversion is as follows:

(RKLLM-Toolkit) te knn-1lm/rklln-toolkit/examples/huggingface$ python test.py
rkllm—toolkit ve

Setting unk_token is not supported,
oading checkpoint 0% |
Dptimizing model

Model has been saved to ./chatglm3.rkllm!

6) If the conversion is successful, you will get the chatglm3.rkllm file in the current
directory, which is about 6.07G in size.

(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ Is

test.py chatglm3.rkllm

3. 38.3.2.6. Converting Gemma models

1) First install Git LFS on the Ubuntu operating system. If it has already been installed,
you can skip this step.

(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) Then download the Gemma model.

(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 de144fb2268dee1066f515465df532c05¢699d48

(RKLLM-Toolkit) test@test:~/gemma-2b-it$ cd ..

3) Modify the value of the modelpath variable in
rknn-1lm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
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downloaded gemma-2b-it folder, and then modify ret = llm.export_rkllm("./qwen.rkllm")
The value in the brackets is the .rkllm format file path to be saved. We modify it to 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" #Fill in your own path

ret = llm.export_rkllm("./Gemma.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file with python to
convert the large model.

(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) The output of successful conversion is as follows:

(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) If the conversion is successful, you will get the Gemma.rkllm file in the current
directory, which is about 3.81G in size.

(RKLLM-Toolkit) test@test:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ Is

test.py Gemma.rkllm

3.38.3.2.7. Converting the InternLM2 Model

1) First install Git LFS on the Ubuntu operating system. If it has already been installed,
you can skip this step.

(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) Next download the InternL.M2 model.
(RKLLM-Toolkit) test@test:~$ git clone https://huggingface.co/internlm/internlm2-chat-1_8b

(RKLLM-Toolkit) test@test:~$ cd internlm2-chat-1_8b
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(RKLLM-Toolkit) test@test:~/internlm2-chat-1_8b$ git reset --hard ecccbb5¢87079ad84e5788baa55dd6e21a9¢c614d
(RKLLM-Toolkit) test@test:~/internlm2-chat-1_8b$ cd ..

3) Modify the value of the modelpath variable in
rknn-1lm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
downloaded internlm2-chat-1 8b folder, and then modify ret =
llm.export_rkllm("./qwen.rkllm") The value in the brackets is the .rkllm format file path
to be saved. We modify it to ret = llm.export_rkllm("./InternLM2.rkllm").
(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py

modelpath = "/path/your/internlm2-chat-1_8b" #Fill in your own path
ret = llm.export_rkllm("./InternLM2.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file with python to
convert the large model.

(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) The output of successful conversion is as follows:

(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) If the conversion is successful, you will get the InternLM2.rkllm file in the current
directory, which is about 1.94G in size.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is

test.py InternLM2.rkllm

3. 38. 3. 2. 8. Converting to MiniCPM Model

1) First install Git LFS on the Ubuntu operating system. If it has already been installed,
you can skip this step.

(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
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(RKLLM-Toolkit) test@test:~$ git Ifs install

2) Next download the MiniCPM model.

(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) Modify the value of the modelpath variable in
rknn-1lm/rkllm-toolkit/examples/huggingface/test.py to the absolute path of the
downloaded MiniCPM-2B-sft-bf16 folder, and then modify ret =
llm.export_rkllm("./qwen.rkllm") The value in the brackets is the .rkllm format file path
to be saved. We modify it to ret = llm.export_rkllm("./MiniCPM.rkllm").
(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-toolkit/examples/huggingface/test.py
modelpath = "/path/your/MiniCPM-2B-sft-bf16" #Fill in your own path

ret = llm.export_rkllm("./MiniCPM.rkllm")

4) Then run the rknn-llm/rkllm-toolkit/examples/huggingface/test.py file with python to
convert the large model.

(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) The output of successful conversion is as follows:

(RKLLM-Toolkit) test@text:~/rknn-1lm/rkllm-toolkit/examples/huggingface$ python test.py
rkllm-toolkit version: 1.0.1

Optimizing model: 100%] | ue/ue [©5:58<BB:8B, 8.95s/it]
Converting model: 100%]| | 363/363 [00:00<60:80, U5313U6.29it/s]

Model has been saved to ./MiniCPM.rkllm!

6) If the conversion is successful, you will get the MiniCPM.rkllm file in the current
directory, which is about 3.07G in size.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-toolkit/examples/huggingface$ Is

test.py MiniCPM.rkllm

3.38.3.3. Compiling the test code

1) First switch back to the ~ directory and then download the cross-compilation tool
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chain and unzip it.
(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) Then modify GCC_COMPILER PATH in
rknn-llm/rkllm-runtime/examples/rkllm_api_demo/build-linux.sh

to~/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

=Release

I=~/gcc-arm-10.2-2020.11-x86_6U-aarchélu-none-1linux-gnu/bin/aarchéu-none-1linux-gnu
-gcc
—-g++
-strip

3) Then compile the test code using

rknn-llm/rkllm-runtime/examples/rkllm_api_demo/build-linux.sh.

(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) Finally, after compiling, check the generated llm demo file.

(RKLLM-Toolkit) test@test:~/rknn-l1lm/rkllm-runtime/examples/rkllm_api_demo$ Is

build/build_linux_aarch64 Release

CMakeCache.txt CMakeFiles cmake install.cmake Ilm demo Makefile

3.38.4. Detailed steps for development board deployment and
operation

3.38.4.1. Upgrade kernel NPU version

1) Since the NPU kernel version required by the provided RKLLM is relatively high,

before using the RKLLM Runtime on the board for model inference, the user must first
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confirm whether the NPU kernel on the board is at least v0.9.6. If the NPU version is
lower than v0.9.6, please go to the official website to download the latest image or

download the latest kernel for self-update. The specific query command is as follows:

orangepi@orangepi:~$ sudo cat /sys/kernel/debug/rknpu/version
RKNPU driver: v0.9.6

2) If the queried NPU version is lower than v0.9.6, use one of the following methods to

upgrade:
a. Download the Linux image with the lowest image version of 1.1.10 from the
official website, and burn the downloaded image into the development board

according to the development board usage introduction in this manual.

b. First, download the kernel deb package with the minimum version of 1.1.
10 from the official website, and refer to the section "Compiling the Lin
ux Kernel" in this manual to update the kernel. Then put the header file
rknn-1lm/rkllm-runtime/runtime/Linux/librkllm_api/include/rkllm.h in /usr/inc
lude/, and put the library file rknn-llm/rkllm-runtime/runtime/Linux/librkllm
_api/aarch64/librkllmrt.so in /ust/lib/.

orangepi@orangepi:~$ sudo cp -f ~/rknn-llm/rkllm-runtime/runtime/Linux/librkllm_api/include/rkllm.h /usr/include/

orangepi@orangepi:~$ sudo cp -f ~/rknn-llm/rkllm-runtime/runtime/Linux/librkllm_api/aarch64/librkllmrt.so /usr/lib/

3.38.4.2. Model Reasoning

It is recommended to use a development board with 8GB or more memory for
testing. A development board with 4GB memory may not be able to run the model
due to insufficient memory.

3.38.4.2.1. TinyLLAMA model inference

1) First, upload the Ilm demo program and TinyLlama.rkllm model file compiled on the
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is

Ilm demo TinyLlama.rkllm

2) Then run the following command to limit the maximum number of open file

descriptors (run it in each terminal).
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orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./TinyLlama.rkllm

4) If the operation is successful, the following interface will pop up.

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

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 ng books. In this way, we won't repeat the mistakes of others and can build on their achievements.

[u] fEEANE s phIE2E, RESEA. @, . = & F R

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) If the following failure interface pops up after running, reboot the development board.
If the fourth step runs successfully, skip this step.

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) Enter the question in the interactive interface and press Enter. The result of a

successful test is as follows:

Note that the TinyLLAMA model only supports English questions and answers. If
you ask questions in Chinese, the model will speak nonsense. If you run
TinyLLAMA on the development board, the model's answers are relatively random
and cannot interact well.

ser: The tallest mountain in the world
jrobot: , Mount Everest is located in Nepal and stands at 29,029 feet (8,848 meters).

3. 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!
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7) Finally, enter exit to exit.

user: exit

user: exit

orangepi@orangepi:~$ D

3.38.4.2.2. Qwen model reasoning

1) First, upload the Ilm demo program and Qwen.rkllm model file compiled on the
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is

llm demo Qwen.rkllm

2) Then run the following command to limit the maximum number of open file

descriptors (run it in each terminal).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Qwen.rkllm

4) If the operation is successful, the following interface will pop up.
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 i N\ ks e ek ks ke

HERIES S, BT OCH

J 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 lif We can also develop ou lytical skills and learn how to view and interpret the world around us in different ways. Furthermon
i i 't n rs 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) SBIUBIEAT BRI EE M BEILIX— . If the following failure interface pops up after
running, reboot the development board. If the fourth step runs successfully, skip this

step.
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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) After entering the question in the interactive interface, press Enter. The result of a

successful test is as follows:
WRER el At

ey
S,

SrESEHE TR

7) Finally, enter exit to exit.

user: exit

user: exit

orangepi@orangepi:~$ D

3.38.4.2.3. Qwen2 model reasoning

1) First, upload the llm demo program and Qwen2.rkllm model file compiled on the
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is

llm demo Qwen2.rkllm

2) Then run the following command to limit the maximum number of open file

descriptors (run in each terminal).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
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orangepi@orangepi:~$ ./llm_demo ./Qwen2.rkllm

4) If the operation is successful, the following interface will pop up.

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

e e e sk sk ek e e ] 80N, L, T 1D

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 ou alytical skills and learn how to view and interpret the world around us in different ways. Furthermorn
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) BIUBIEAT IS NI BEITIX—2P . If the following failure interface pops up after
running, reboot the development board. If the fourth step runs successfully, skip this
step.

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) Enter the question in the interactive interface and press Enter. The result of a

successful test is as follows

iEmEE

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$
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3. 38. 4. 2.4. Phi-3 Model Inference

1) First, upload the Ilm demo program and Phi3.rkllm model file compiled on the
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is
llm demo Phi3.rkllm

2) Then run the following command to limit the maximum number of open file

descriptors (run it in each terminal).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Phi3.rkllm

4) If the operation is successful, the following interface will pop up.

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

o Hnowled_;e can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advan \ges The nowledge we gain from books and foxmil education enibles us to le\lﬂ about thlngs that we hive no oppoxtunlty to eXpeIle“C‘

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) If the following failure interface pops up after running, reboot the development board.
If the fourth step runs successfully, skip this step.

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) Enter the question in the interactive interface and press Enter. The result of a
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successful test is as follows

L xxBoee - BETESEANA

. xR - EEFREFIICHK N AFE. BFEFER2A.

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ D

3.38.4.2.5. ChatGLM3 model inference

1) First, upload the Ilm demo program and chatglm3.rkllm model file compiled on the
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is

llm demo chatglm3.rkllm

2) Then run the following command to limit the maximum number of open file

descriptors (run it in each terminal).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./chatglm3.rkllm

4) If the operation is successful, the following interface will pop up.
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rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

T r—

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
3573 RK3588: K= » R ft E. . FEHEEOS/S

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

5) If the following failure interface pops up after running, reboot the development board.
If the fourth step runs successfully, skip this step.

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) Enter the question in the interactive interface and press Enter. The result of a

successful test is as follows

Hay, AETE

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ [|
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3.38.4.2.6. Gemma model inference

1) First, upload the Ilm demo program and Gemma.rkllm model file compiled on the
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is

llm demo Gemma.rkllm

2) Then run the following command to limit the maximum number of open file

descriptors (run it in each terminal).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo

orangepi@orangepi:~$ ./llm_demo ./Gemma.rkllm

4) If the operation is successful, the following interface will pop up.

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

o Hnowled_;e can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advan \ges The nowledge we gain from books and foxmil education enibles us to le\lﬂ about thlngs that we hive no oppoxtunlty to eXpeIle“C‘

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) If the following failure interface pops up after running, reboot the development board.
If the fourth step runs successfully, skip this step.

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) Enter the question in the interactive interface and press Enter. The result of a
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successful test is as follows

. Lake Superior Ett5F E&>

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ D

3.38.4.2.7. InternLM2 model inference

1) First, upload the Ilm demo program and InternLM2.rkllm model file compiled on the
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is
llm demo InternLM2.rkllm

2) Then run the following command to limit the maximum number of open file

descriptors (run it in each terminal).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./InternLM2.rkllm

4) If the operation is successful, the following interface will pop up.
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rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

HERY Knowledge can be acquired from many sources. These include books, teachers and practical experience, and each has its o
wn advan iges The nowledge we gain from books and formal education enables us to learn about things that we have no opportunity to experience
alytical skills and learn how to view and interpret the world around us in different ways. Furthermorn
r t the mistak: f others and can build on their achievements
Bk, F

ke ok ks sk ek ke ok ok ok ook ek ok sk ok ok ke sk ok ek sk ok ek k.

user: D
5) If the following failure interface pops up after running, reboot the development board.
If the fourth step runs successfully, skip this step.

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) After entering the question in the interactive interface, press Enter. The result of a

successful test is as follows

—EELE. EHEE

7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ [|

3. 38. 4. 2. 8. MiniCPM model reasoning

1) First, upload the Ilm demo program and MiniCPM.rkllm model file compiled on the
Ubuntu PC to the development board.

orangepi@orangepi:~$ Is
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llm demo MiniCPM.rkllm

2) Then run the following command to limit the maximum number of open file

descriptors (run it in each terminal).

orangepi@orangepi:~$ ulimit -HSn 102400

3) Then run the following command to start the model.

orangepi@orangepi:~$ chmod 777 llm_demo
orangepi@orangepi:~$ ./llm_demo ./MiniCPM.rkllm

4) If the operation is successful, the following interface will pop up.

rkllm init start
rkllm-runtime version: 1.8.1, rknpu driver version: ©.9.6, platform: RK3588
rkllm init success

]

books. In this o i rs and can build on their achievements.
mImALERE, RAE S

R R R KRR R R R R R AR R AR R KRR R R KRR R R KRR KRR AR

user: []

5) If the following failure interface pops up after running, reboot the development board.
If the fourth step runs successfully, skip this step.

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) Enter the question in the interactive interface and press Enter. The result of a

successful test is as follows
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7) Finally, enter exit to exit

user: exit

user: exit

orangepi@orangepi:~$ D

3.38.5. Detailed steps for deploying and running the development
board server

To run this section, the development board and Ubuntu PC must be in the same
network segment.

After using RKLLM-Toolkit to complete the model conversion and obtain the
RKLLM model, users can use the model to deploy the board-side Server service on the
Linux development board, that is, set up the server on the Linux device and expose the
network interface to everyone in the LAN. Others can call the RKLLM model for
reasoning by accessing the corresponding address, achieving efficient and concise

interaction. There are two different Server deployment implementations:

1) RKLLM-Server-Flask is built based on Flask. Users can access the API between the

client and the server through request requests.

2) RKLLM-Server-Gradio, built based on Graio, can quickly build a web server and

perform visual interaction.

3.38.5.1. Upgrade kernel NPU version

Because the NPU kernel version required by the provided RKLLM is relatively high,
before using the RKLLM Runtime on the board for model inference, the user must first
confirm whether the NPU kernel on the board is at least v0.9.6. If the NPU version is
lower than v0.9.6, please refer to the Upgrading the Kernel NPU Version section of this

manual to update it yourself. The specific query command is as follows:

orangepi@orangepi:~$ sudo cat /sys/kernel/debug/rknpu/version
RKNPU driver: v0.9.6
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3.38.5.2. Building a server based on Flask

3.38.5.2. 1. Server side (development board side)

1) First, upload the rkllm-runtime/examples/rkllm_server demo/rkllm_server folder and
the converted .rkllm model file in the previously downloaded RKLLM toolchain rknn-1lm
to the development board. Upload the .rkllm model file of the large model you want to

use.

orangepi@orangepi:~$ Is
Qwen2.rkllm  Qwen.rkllm rkllm server TinyLlama.rkllm chatglm3.rkllm
Gemma.rkllm InternLM2.rkllm MiniCPM.tkllm  Phi3.rkllm

2) Then modify rkllm lib = ctypes.CDLL('lib/librkllmrt.so") in the rkllm_server/flas
k server.py file to rkllm lib = ctypes.CDLL('/usr/lib/librkllmrt.so"), and modify rknn

llm_param.use gpu = True to 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) Then install the pip library and flask library on the development board.

If you are using Debian 12, you need to add --break-system-packages after the command pip instal
1 flask==2.2.2 Werkzeug==2.2.2 -i https://pypi.tuna.tsinghua.edu.cn/simple

That is, the following command:

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) Then switch to the rkllm_server directory and run flask server.py to start the service

rkllm_model_path is the absolute path to the converted model.

If you want to use TinyLlama, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/TinyLlama.rkllm.

If you want to use Qwen2, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/Qwen2.rkllm.
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If you want to use Phi-3, change --rkllm_model _path ~/Qwen.rkllm to
--rkllm_model_path ~/Phi3.rkllm.

If you want to use ChatGLM3, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/chatglm3.rkllm.

If you want to use Gemma, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/Gemma.rkllm.

If you want to use InternLM2, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/InternLM2.rkllm.

If you want to use MiniCPM, change --rkllm_model _path ~/Qwen.rkllm to
--rkllm_model_path ~/MiniCPM.rkllm.

orangepi@orangepi:~$ cd rkllm_server

orangepi@orangepi:~/tkllm_server$ python3 flask_server.py --target_platform rk3588 --rkllm_model_path ~/Qwen.rkllm

5) If successful, it will be as shown in the figure below. At this time, the server is

configured.

* Serving Flask app 'flask_server'
Debug mode: off

This is a
* Running on all addresses (0.0.0.0)
* Running on http://127.0.0.1:8080
# Running on http://10.31.3.215:8080
| TRL+C to quit

6) If the following failure interface pops up during operation, reboot the development

board. If step 5 runs successfully, skip this step.

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

3. 38.5. 2. 2. Client (Ubuntu PC)

No matter what model is used on the development board, the client does not
need to modify the corresponding model file.
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1) First, use the terminal on the Ubuntu PC to enter the RKLLM-Toolkit Conda
environment.

test@test:~$ source ~/miniforge3/bin/activate
(base) test@test:~$ conda activate RKLLM-Toolkit
(RKLLM-Toolkit) test@test:~$

2) Then change 172.16.10.102 in server_url = 'http://172.16.10.102:8080/rkllm_chat' in
the file rknn-llm/rkllm-runtime/examples/rkllm_server demo/chat api flask.py to the
address of the actual development board. Users need to adjust it according to the specific

address of their deployment.

(RKLLM-Toolkit) test@test:~$ vim rknn-llm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

3) Then run the rknn-llm/rkllm-runtime/examples/rkllm_server demo/chat _api flask.py
file.

(RKLLM-Toolkit) test@test:~$ python

rknn-llm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flask.py

4) After running, enter your own question and press Enter.

(RELLM-Toolkit) test@test:~$ python rknn-1lm/rkllm-runtime/examples/rkllm_server_demo/chat_api_flashk.py

a. Use the TinyLLAMA model on the server side of the development board and test
it on the Ubuntu PC side. As shown in the figure below, TinyLLAMA can only
be used in English.

zall BIR[ 5 RKLLM #EEBHATITE. ...

: Can you tell me which is the tallest mountain in the world
Q: Can 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% FIE%: 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 ummer, autumn, and winter. Each season has its own unigue set o
f characteristics that contribute to its distinctive appearance and feel.i

b. Use the Qwen model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:
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c. Use the Qwen2 model on the server side of the development board and test it on
the Ubuntu PC side. As shown in the figure below, sometimes other irrelevant

answers will appear.

S0AT& RHLLM #

1244 -
Human: iF#|EFLLIT A2

Kwa sababu, kama mwenye kufanya wakati wa kijamii ya kazi na kujua, hivyo, kwa sababu, kila mtu ni kuhusu kazi na kujua, kwa sababu, kwa sabab
u, kila mtu ni Kuhusu kazi na Kujua.

d. Use the Phi-3 model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:

<|im_end > < a

e. Use the ChatGLM3 model on the server side of the development board and test

it on the Ubuntu PC side, as shown in the following figure:

BIFA] 5 RKLLM #EIEY;

f.  Use the Gemma model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:

RKLLM =T

g. Use the InternLM2 model on the server side of the development board and test it

on the Ubuntu PC side, as shown in the following figure:
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on the Ubuntu PC side, as shown in the following figure:

MiniCPM uses this method very poorly and is not recommended.

KLLM #ERUBEATRIE. ...

e highest peak in the world called

est peak in the world called
does this mean?iE¥r AMEGRI AR HFREFIE

T fE] BEFE AT BIAR R AR 4] - iIFREET S F

3.38.5.3. Building a server based on Gradio

3. 38.5. 3. 1. Server side (development board side)

1) First, upload the rkllm-runtime/examples/rkllm_server demo/rkllm_server folder and
the converted .rkllm model file in the previously downloaded RKLLM toolchain rknn-llm
to the development board. Upload the .rkllm model file of the large model you want to

use.

orangepi@orangepi:~$ Is

Qwen2.rkllm Qwen.rkllm rkllm server TinyLlama.rkllm

2) Then modify rkllm lib = ctypes.CDLL('lib/librkllmrt.so") in the rkllm_ server/grad
i0_server.py file to rkllm lib = ctypes.CDLL('/ust/lib/librkllmrt.so'), and modify rkn

nllm_param.use_gpu = True to 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) Then install the pip library and gradio library on the development board.

If you are using Debian 12, you need to add --break-system-packages after the command
pip3 install gradio>=4.24.0 -i https://pypi.tuna.tsinghua.edu.cn/simple.

That is, the following command:

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
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4) Then switch to the rkllm_server directory and run gradio server.py to start the service.

rkllm_model_path is the absolute path to the converted model.

If you want to use TinyLlama, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/TinyLlama.rkllm.

If you want to use Qwen2, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/Qwen2.rkllm.

If you want to use Phi-3, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/Phi3.rkllm.

If you want to use ChatGLM3, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/chatglm3.rkllm.

If you want to use Gemma, change --rkllm_model_path ~/Qwen.rkllm to
--rkllm_model_path ~/Gemma.rkllm.

If you want to use InternLM2, change --rkllm_model path ~/Qwen.rkllm to
--rkllm_model_path ~/InternLM2.rkllm.

If you want to use MiniCPM, change --rkllm_model_path ~/Qwen.rkllm to
--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) If successful, it will be as shown in the figure below. At this time, the server is

configured.

The http://0.0.0.0:8080 in the figure does not mean that this is the IP address.
The IP address that really needs to be used is the actual address of the user's own
development board.

Running on local URL: http://0.0.0.0:80880

To create a public link, set ‘share=True' in ‘launch().

3. 38. 5. 3. 2. Client (Ubuntu PC)

1) First, open a browser on any computer in the current LAN and directly access

"Development Board IP:8080". The opened interface is as follows:
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G  A7s2 1031.3.215:8080 B a & 2

Chat with RKLLM

T inputTextBox SMMNBHIGERE, 1EF Enter 82, BIO]'S RKLLM EELIHTNE,

2) Then enter the question in the inputTextBox and press Enter.

<« G ATz 103132158080 B a *

Chat with RKLLM

[«
b

fE inputTextBox MINERNERE, 1T Enter i, EIFT'S RKLLM EBELHITHIE,

a. Use the TinyLLAMA model on the server side of the development board and test

it on the Ubuntu PC side, as shown in the following figure:
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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

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 mountai

1953, fram the south side of the mountain_

first climbed by Edmund Hillary and Tenzing Norgay on May 29,

Can youtell me how many seasons there are in a year

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 characteristics and patterns. For example, spring (March to May) is characterized
=and abund:

mperatures, longer days, and blaoming flowers. Sum

er (Jury st is hot and humid, wi hot hine. Autumr

rto Now s cooler and drier, with

ays and the beginning of the holiday season. Winter (December to Feb

) is cold and snowy,
such as the onsct of spring, summer, autumn, and winter. Each seasen has its own unique sct of characteristi

r days and colder tem es. The seas ked by changes in weather patterns,

hat contribute to its distinctive appearance and feel.

=4

b. Use the Qwen model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:
Chat with RKLLM

TE inputTextBox MAMBHIERE, 1ET Enter 2, BIFJS RKLLM IRELHTTRIE,
HARFIERETA
HENBSESHR FEEMOLE, UTHREISRRISRAL. SRSERE 8 848% (29,029FR) .
—FESOAED

—EFEOAET: & B =

nputTextBox

c. Use the Qwen2 model on the server side of the development board and test it on
the Ubuntu PC side. As shown in the figure below, sometimes other irrelevant

answers will appear.
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TE inputTextBox SN BMIFE, BT Enter i, HIAIS RKLLM RELGRITRNE.

A

B. ERESHTESFRNTIEGRSF, TETERNFYEAEE. — Sk
C. ENERTRENERSHNIETSE. SNARE
0. HARERSSFCRFEENNMNREE SHEED. oF SULRIEEESEaENER

Assistant: ZE: A

=T At oiiinsmstt+ [ERRE()

ez 2in g2 ol

BHIEERRT R EER AR REETEFR
C. s#irratAndil—EaarHEE

0. EMHEESERRAEE

Assistant: (A

d. Use the Phi-3 model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:

Chat with RKLLM

#E inputTextBox EABEIEIZE, T Enter 2, AIO]S RKLLM ERLHITHIE.

A

e. Use the ChatGLM3 model on the server side of the development board and test
it on the Ubuntu PC side, as shown in the following figure:
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Chat with RKLLM

#E inputTextBox EAEBEOIEISE, 1T Enter 2, EIAIS RKLLM EEASHITINE,

b5

f.  Use the Gemma model on the server side of the development board and test it on

the Ubuntu PC side, as shown in the following figure:
Chat with RKLLM

T inputTextBox BABAIRE, BT Enter 2, BIRIS RKLLM EELHITRTE.

-3

g. Use the InternLM2 model on the server side of the development board and test it

on the Ubuntu PC side, as shown in the following figure:
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Chat with RKLLM

TE inputTextBox S ALEROEISE, 5T Enter 8, BIOIS RKLLM BRETTINHE,

b5

h. Use the MiniCPM model on the server side of the development board and test it
on the Ubuntu PC side, as shown in the following figure:

& inputTextBox EAMBROFE, ET enter§2, BIAIS RKLLM EELHITIIE,

b3

3.38.6. Performance test results of RK3588 running RKLLM large model
1) In order to perform large model performance testing, you first need to downloa
d the large model performance test file main.cpp in the official tool. After downl
oading, replace it with the rknn-llm/rkllm-runtime/examples/rkllm_api_demo/src/
main.cpp file used by the PC to compile the test code
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—& | 282% - RKLLMIT ES&

SR rklimiSEl

Aizdeb&

E=ATE

AR EENh i

ozt - RKLLMT RS - AEiitasli=ir {4t

main.cpp

2) Refer to the Compile the test code section to recompile the llm demo file, and then
run the large model according to the detailed steps for deployment and operation on
the development board section.

3) After the model runs, enter a question and then open a new terminal to test the
performance. The performance test is when the model answers the question.
4) NPU load test: Use another terminal to run the following command while the model is

answering questions:

orangepi@orangepi:~$ sudo cat /sys/kernel/debug/rknpu/load
INPU load: Core0: 51%, Corel: 51%, Core2: 51%,

5) CPU load, memory: Use another terminal to run the following command while the

model is answering questions:

When calculating the CPU load, divide the CPU% value of the llm demo process by
the number of CPUs.

When calculating memory, use the MEM% value of the llm_demo process * the total
MEM

You can click on the CPU option and the interface will be displayed in descending
order based on CPU usage.
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orangepiSplus

2367 orangepi 1 -19 5695M 2699M 1506M S 58.6 ¥&.5 1:09.61 ./Llm_demo ./Qwen.rkllm
2561 orangepi 6 3836 2780 6.4 9:0u.d4 htop
1 164N 9 103267 /sbin/init
uev 25 [3 :00.32 /lib/systemd/systemd-udevd
679 :00.00 /bin/sh —e /usr/bin/usbdevice start
681 :00.01 /usr/bin/adbd
685
686
687
688
Tus

orangepi@orangepi:~$ htop

=: orangepiSplus

35, 22 thr
verage: ©.31 8.25 0.16
: 80:09:21

orangepi 5 699 D|114.¢ .51 1:17.55| . /1lm_demo ./Qwen.rkllm
orangepi D : 3. 0:00.03

orangepi 6 2 D i 3 0:00.03

orangepi 20 D16 [ " 9:14.12 htop

orangepi 19! i 1g2e 0. @:00.34 sshd: orangepi@pts/0

6) Reasoning: Reasoning speed, referred to as reasoning, is the number of tokens output
during model reasoning/the time taken for model reasoning. The test results are printed in

the terminal where the large model is running, as shown in the following figure:

1] #37: 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.
robot: load rate: 251.511 tokens/s
i : 4

Total tokens processed: 88
Time taken for last token: 10.52Ul seconds
Token rate: 9.25709 tokens/s

7) Pre-fill: Calculate the number of input tokens/time from model running to output of

the first token. Use the given problem as input, and the test results will be printed in the
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terminal where the large model is running.

Since different large language models may use different word segmentation strategies
when processing the same sentence, resulting in differences in the number of generated
tokens, and RKLLM does not provide a corresponding channel for obtaining the actual
number of input tokens, we used GPT to generate questions with 256 tokens as input,
resulting in a certain error in the test results.

Q: In the field of deep learning, what are the key differences between convolutional
neural networks (CNNs) and recurrent neural networks (RNNs) in processing images and
time series data? Please explain in detail the main features of each network structure,
including how they are applied in different types of tasks, such as image recognition,
natural language processing, and time series prediction. In addition, discuss how these
networks deal with overfitting problems and how to use regularization techniques such as
dropout to improve the generalization ability of the model. Finally, explore how these
networks are combined with other models such as Transformer in current artificial

intelligence research to solve complex machine learning problems, and give some

successful examples of these models in practical applications.

8) The test results of all models are shown in the following table:

e 2 CPU | NPU
RA dtype PERE WA 5 A
Fon | TP HE | R
Pre-population:58.6157
token/s
TinyLLAMA | 1.1B | W&a8 15.9% | 3*49% 1.376G

Reasoning:12.7262

token/s

Pre-population:168.525

token/s

Qwen 1.8B | W8a8 . 13.7% | 3*50% 2.72G
Reasoning:10.8891
token/s
Pre-population:440.511

Qwen2 0.5B | W&a8 17.75% | 3*34% 1.344G
token/s
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Reasoning:17.4542

token/s

Pre-population:22.8119
token/s

Phi-3 3.8B | W&a8 _ 13.13% | 3*62% | 4.288G
Reasoning:4.72983

token/s

Pre-population:48.8464
token/s

ChatGLM3 6B | W&a8 . 83% | 3*75% 7.04G
Reasoning:3.80383

token/s

Pre-population:112.489
token/s

Gemma 2B | W8a8 . 8.25% | 3*64% 4.8G
Reasoning:6.41746

token/s

Pre-population:117.099
InternLM2 1.8B | W&a8 | token/s 11.87% | 3*57% | 2.432G
reasoning: 9.139 token/s

Pre-population:77.4655
token/s

MiniCPM 2B | W8a8 . 16.25% | 3*52% | 3.904G
Reasoning:6.16648

token/s

3.39. The method of shutting down and restarting the

development board

1) In the process of running the Linux system, if the Type-C power supply is directly out
of power, it may cause the file system to lose certain data or damage. Therefore, please
use the poweroffcommand to turn off the linux system of the development board before

power off. Unplug the power supply.

orangepi@orangepi:~$ sudo poweroff

2) In addition, the development board is equipped with a switch button, and you can also

short press the switch button on the development board to turn off.
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JhEAlERadl

Note that the Linux desktop system will pop up the confirmation box shown in
the figure below after pressing the buttons. You need to click the Shut Down option

to shut down.

Log out orangepi

® © 0O

Log Cut Restart Shut Down

© ®

Suspend Switch User
save session for future logins

Cancel

3) After shutting down, press the switch button on the development board to turn on

-
-
-
-
-

4) Restart the command of the linux system to be

orangepi@orangepi:~$ sudo reboot
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4. ubuntu22.04 Gnome Wayland desktop system use

instructions

ubuntu22.04 gnome Image default pre -installed panfork mesa user space
library, pre -installed Kodi player and Chromium browser support hard solution
play video.

It should be noted that this image needs to be used under wayland. If you need

to use x11, please select the xfce type image.

4.1. Ubuntu22.04 Gnome Desktop system adaptation situation

Function Ubuntu22.04 Gnome Wayland
USB2.0x2 OK
USB3.0x1 OK
USB Type-C 3.0 OK
USB Start system OK
RTL8821CU USB Network card OK
RTL8723BU USB Network card OK
RTL8811 USB Network card OK
DP display OK
M.2 NVMe SSD start up OK
M.2 SATA SSD start up OK
AP6275P-WIFI OK
AP6275P-Bluetooth OK
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GPIO (26pin) OK
UART (26pin) OK
SPI (26pin) OK

12C (26pin) OK
CAN (26pin) OK
PWM (26pin) OK
3pin Debug serial port OK
TF Card Start OK
HDMI Video OK
HDMI Audio OK
OV13850 Camera OK
OV13855 Camera OK
LCD1 OK

LCD2 OK

Gigabit network OK
Network port state light OK
MIC OK
Headphones play OK
Headphone recording OK
LED light OK

GPU OK

NPU OK

VPU OK

Switch button OK
Watch Dog Test OK
Chromium Hard solution video OK
Kodi solution video OK
MPYV solution video OK

4.2. Confirm that the current window system used by the system

is Wayland method

1) The system used by the system default is Wayland, and the confirmation method is

shown below:
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a. First open the settings

i Wired Connected

Power OFf / Log Out

b. Then select an About, if the wayland description settings displayed by

Windowing System in a column are correct.

Settings —], About — (=] o

Privacy >
Online Accounts

& Ubuntu

% Sound

A B & D

»

Power Device Name rangepis »

O Dpisplays

® Mouse & Touchpad Memory

B Keyboard Processar

= Printers Graphics

# Removable Media Disk Capacity

& Color

05 Name
M Region & Language

05 Type

© Accessibility
GNOME Version

& Users

I Windowing System I

* Default apglications
Software Updates ?

2) When the Log Out is out of the system, it will enter the login interface below
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3) Please click on the location shown in the figure below before logging in again

4) Then select Ubuntu on Wayland, and then enter the password to log in to the system
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:
|

| Selet
|9
.| @
@
-
%
- |®
@
@

4.3. How to switch the default audio equipment

1) Open the settings first

-
L]

*

& Wired Connected

2) Then select Sound, and select the audio device you want to use in the Qutput Device
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4.4, GPU test method

Q Settings = Sound - B x
& Network
System Volume
$ Bluetooth
Lo
El Background
Over-Amplifica
= Appearance Allows raising £ : esult in a lass of audio quatity; It is
better to increase application volume settings, if possib
& Notifications
Volume Levels
Q, search
System Sounds LT
[ Multitasking #
BB Applications > Output
W Privacy >
EF speaker - Built-in Audio Test
@ online Accounts EF HDMI - Builtin Audio
=s Sharing Balance
Lef Righ
G o Input
D Displays Input Device i Internal Microphone - Built-in Audio -
¥ Mouse & Touchpad
Volume i
Keyboard
= Printers Alert Sound

1) Open a terminal on the desktop, and then enter the glmark2 command. If you can see
the GL_VERDOR, the Panfrost description can be used in the GPU

orangepi@orangepi:~$ glmark2
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orangepi@orangepis: ~

orangepi@orangepis: - 80x24

3) Run gpu_load.sh script can view the current load of GPU

orangepi@orangepi:~$ gpu_load.sh
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4.5. Chromium Browser Belly Play Video Test Method

1) First open the Chromium browser

HexChat

2) Then enter chrome://gpu in the Chromium browser to view the support of GPU and
video decoding.
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Activities @ Chromium Web Browser

& GPUInternals x +

€ C ® chromium ome://gpu

Copy Report to Clipboard

& m 7

Graphics Feature Status

Canvas: Hardware accelerated
Canvas out-of-process rasterization: Enabled
Direct Rendering Display Compositor: | i

Compositing: Hardware accelerated
Multiple Raster Threads: Enabled

F— OpenGL: F_l:':t-l_f-‘-i . .

||| Rastenzathn: Hardware accelerated on all pages

Raw Draw: [

Video Decode: Hardware accelerated
Video Encode: Software or {arc
Vulkan: Disable

WebGL: Ha accelerated
WebGL2: Har e accelerated
WebGPU: Disabled

LI I T R R A S I B ]

3) Then you can open the video website to play a video file, or enter the following path

name player to play a test video file in the browser.

usr/local/test.mp4

4) When playing the video, you can run the vpu_debug.sh script in the terminal. If there

is a printing output in the lower right corner of the figure below, it means that there is a

hardware to decode the video.

orangepi@orangepi:~$ vpu_debug.sh
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4.6. Kodi hard solution to play video test method

Note that there will be problems with the Kodi display directly on the Wayland
desktop. Please open Kodi strictly according to the following method.

1) First log in the system

B dfagn O
Wired Connected »
Settings
Lock
Y Power OFff / Log Out -

uspend

Restart...

Power Off...

Log Out

Log Out orangepi

orangepi will be logged out automaticallyin 60
seconds.

2) When the login system will enter the login interface below

3) Then click the location shown in the figure below
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4) Then select Kodi Wayland, and then enter the password login system
/ ‘ Se-lect d‘eskl:t;p en;.rirc-nlmentl
LI
. L]

eecoeco

5) The interface after Kodi is opened is displayed as shown below
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’» KODI

from (leblan

U o Q

= Movies

TV shows

Music Your library is currently empty. In order to populate it with your personal media, enter

.‘ "Files" section, add a media source and configure it. After the source has been added
Music videos and indexed you will be able to browse your library.

TV Enter files section Remove this main menu item
Radio
Games

Add-ons

6) Then click Settings

%+ KODI

from debian

o Q

Movies

TV shows

7) Then select Player
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System

— 2 o
File manager Add-ons System information Event log

Settings

2] —

Player Vedia PVR & Live TV

o 5.

Games face Profiles

8) Then select Videos, and then click Standard in the lower left corner

Settings / Player 2 p 3 1 PM

Videos
Play next video automatically
Music ) i » ) )
Skip steps -10 min, -5 min, -3 min, -60 sec, -30 sec, -10 sec, 10 sec, 30 sec, 6 3 min, 5 mi...

Discs Skip delay 750 ms

Pictures

Adjust display refresh rate
Language
Sync playback to display

Accessibilit
y Reset above settings to default

L standard E@

9) After clicking twice, it will be switched to the Expert mode
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Settings / Player 2 3 1 PM

Videos
video automatically

Musid S o : . . : o .
10 min, -5 min, -3 min, -60 sec 0 sec, -10 sec, 10 sec, 0 sec, 3 min, 5 mi...

Discs

750 ms

Pictures

Accessibility

Enable HQ

Settings / Player 232 PM

Videos Sync playback to display o

Minin bars Off

; Display 4:3 vi 5 Normal
Discs

Pictures
LangL o - Enable HQ sc¢
Allow using DRM PRIME decoder

Accessibility
- Allow ha e acce tion with DRM PRIME

Playback 1

Disable st

11) Then let's introduce a system's own test video test, you can also upload the video you
want to play to the system, and then import and play

a. First enter the main interface, then select Movies
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KODI

from debian

0] o] Q

& Movies

TV shows

Music Your library is currently empty. In order to populate it with your persona

I "Files" section, add a media source and configure it. After the source ha
Music videos and indexed you will be able to browse your library.

TV Enter files tion Remove this niain menu item
Radio
Games

Add-ons

b. Then choose Add videos...

Videos

Sort by: Name « 1/1

+ Add videos...

<} Options

c. Then choose Browse
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Add video source

2 far the me ocations

Browse

Enter a name fo

Cancel

d. Then choose Root filesystem

Browse for new share

Home folder Cancel

Network File System (NFS)

Root filesystem

Video playlists

Windows network (SMB)

e. Then choose usr
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Browse for new share

root

run

shin

selinux

shap

SV

f.  Then choose local

Browse for new share

bin

games Cancel
include

lib

lib64

libexec

local

sbin

share

src

g.  Then choose OK

WWww.orangepi.org www.xunlong.tv
463


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Browse for new share

Cancel

games
include
lib

man
sbin
share

Src

h. Then choose OK

Add video source

Enter the paths or browse for the media locations.

Jusrflocal/

Enter a name for this media source.

local

Cancel

1.  Then choose OK
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Set content

This directory contains None

Cancel

Content scanning options

Exclude selected folder from scans

Skip filename matching for external audio tracks

j. Then enter the local folder

local

k. Then you can play test.mp4 test video
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etc

games

include

test.mp4 5 8.15 MB

12) When playing the video, you can run the vpu_debug.sh script under the command

line (via SSH or serial port). If there is a print output below

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) Play test.mp4 video file CPU occupation rates of about 20%~30% -
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4.7. Ubuntu22.04 Gnome to install ROS 2 Humble

1) You can install ros2 with install_ros.sh script

orangepi@orangepi:~$ install_ros.sh ros2

2) install_ros.sh script will automatically run the res2 -h command after ROS2 is

installed. If you can see the printing below, it means that ROS2 installation is complete

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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3) Then you can use the test_ros.sh script to test whether the ROS 2 is successfully

installed. If you can see the printing below, it means that ROS 2 can run normally

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) Run the following command to open rviz2

orangepi@orangepi:~$ source /opt/ros/humble/setup.bash

orangepi@orangepi:~$ ros2 run rviz2 rviz2

5) Reference document

http://docs.ros.org/en/humble/index.html

http://docs.ros.org/en/humble/Installation/Ubuntu-Install-Debians.html
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5. Orange Pi OS Arch System use instructions

o. 1.

Orange Pi OS Arch System adaptation
Function OPi OS Arch Gnome Wayland
USB2.0x2 OK
USB3.0x1 OK

USB Type-C 3.0 OK

USB Start system OK
RTL8821CU USB Network card OK
RTL8723BU USB Network card OK
RTL8811 USB Network card OK
DP Display OK

M.2 NVMe SSD Start up OK
M.2 SATA SSD Start up OK
AP6275P-WIFI OK
AP6275P-Bluetooth OK
GPIO (26pin) OK
UART (26pin) OK

SPI (26pin) OK

12C (26pin) OK

CAN (26pin) OK
PWM (26pin) OK

3pin Debug serial port OK
TF Card Boot OK

HDMI Video OK

HDMI Audio OK
OV13850 Camera OK
OV13855 Camera OK
LCD1 OK

LCD2 OK

Gigabit network OK
Network port state light OK
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MIC OK
Headphones Play OK
Headset recording OK

LED Light OK

GPU OK

NPU NO

VPU OK

Switch Button OK
Watch Dog Test OK
Chromium Solution Video NO
MPVSolution Video OK

5.2. AP6275P PCle WIFI16+The method to use Bluetooth module

1) First of all, you need to buy an AP6275P PCle module shown below

range Pi

Orange Pi 5

2) Then insert the AP6275P module into the M.2 interface of the development board and
fix it.
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’ range Fi

Orange Pi 5

Wi-Fi6 + BT5.04%1R

3) Then open the configuration of the AP6275P module in the OPi OS Arch system (the
dts configuration of the AP6275P module is closed by default), and the steps are shown
below:

a. First add a line of configuration in /boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-wifi-ap6275p.dtbo  #What needs
to be added

4) Then restart the OPi OS Arch system

5) If everything is normal after restarting the system, you can see the WiFi device node
with the following command. If you can't see it, please check if there is a problem with

the previous configuration.

[orangepi@orangepi ~|$ ip addr show wlan0
3: wlan0: <NO-CARRIER,BROADCAST,MULTICAST,UP,LOWER UP> mtu 1500
qdisc fq_codel state DORMANT group default glen 1000

link/ether 70:7:54:b8:b3:17 brd {f: ff: ff:{f: ff:ff

6) The steps connected to the WIFI are shown below:
a. First click the area in the upper right corner of the desktop
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b. Then select Wi-Fi

1 Wired W Wi-Fi

£ Bluetooth  Night Light

0 Dark Mode 4 Airplans Mode

c. Then select the WIFI you want to connect
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4R198 1539

1..""1!1'!"l!.II!'l!!!I o

e. Then enter the following interface again to see that the WIFI is connected
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4A198 15:40 O« o

¥, NEFSEARG?

*a xunlong_orangepi

-E9-HP Laser 136nw

7) Example of Bluetooth usage:

a. First click the area in the upper right corner of the desktop

b. Then open the settings
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O Wired

$ Bluetooth

D Dark Mode

W xunlong_or... =

L Night Light

= Airplane Mode

c. Then select Bluetooth in the settings and make sure that the switch button in the

Q Settings

¥ Wi-Fi

& Network

Bluetooth

5]

Appearance

&8 Notifications Greenfit Watch D 0SDB Not Set Up
Q  Search EFHIRedmiEM Not Set Up
0 Multitasking

Greenfit Watch D 3FFC Not Set Up
BB Applications >

Greenfit Watch D 9D60 Mot Set Up
® Privacy >

Greenfit Watch D 8682 Not Set Up
@ Online Accounts
« Sharing OPPO K9s 5G Not Set Up
O Sound Xiaomi 125 Pro Mot Set Up

ST T8 £l

Devices

EDIFIER Lolli Pods Plus

Bluetooth () X

o

Not Set Up

d. Then choose the Bluetooth device you want to configure the right, such as

pairing with Android phones
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7 5
Q Settings : Bluetooth () x
¥ Wi-Fi as "orangepi" and available for Bluetooth file transfers. Transferred files are
s folder
& Network
$ Bluetooth Devices °
EDIFIER Lolli Pods Plus Not Set Up
@ Appearance
5 Notifications Greenfit Watch D 05DB Not Set Up
Q  Search ETHIRedmiR Not Set Up
01 Multitasking
Greenfit Watch D 3FFC Not Set Up
B3 Applications -
Greenfit Watch D 9D60 Not Set Up
@ Privacy >
Greenfit Watch D 86 Mot Set Up
@ Online Accounts
& Sharing OPPO K9s Not Set Up
B Byt | Xiaomi 125 Pro Not Set Upl
e S |

e. Then click Confirm, the mobile phone also needs to confirm the pairing

Confirm Bluetooth PIN

Please confirm that the fellowing PIN matches the one
displayed on "Xiaomi 125 Pro".

451283

f. The display after the connection between Bluetooth and Android phones is

shown below:
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Q Settings H Bluetooth & =
¥ Wi-Fi
Devices Lo ]

# Metwork

EDIFIER Lolli Pods Plus Mot Set Up
% Bluetooth

Greenfit Watch D 05DB Not Set Up
@ Appearance
#8 Notifications ETHRedmihi Mot Set Up
Q. Search Greenfit Watch D 3FFC Not Set Up
IO Multitasking

OPPO KSs 56 Mot Set Up
g8 ations >

ek Xiaomi 125 Pro Connected

® Privacy 3

Greenfit Watch D 9060 Mot Set Up
@ Online Accounts
=% Sharing Greenfit Watch D 0168 Mot Set Up
# Saund LYWSDO3IMMC Mot Set Up

|

g. Then click the paired Bluetooth device to pop up the operating interface shown

in the figure below

Connection IC’

Palred  Yes
Type  Phone
Agdress 44 TT4T.09:4F .64

Send Files...

h. Click Send Files... at this time , you can send a file to the phone
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onen  [GNEH)

# Hame s o Ackmand

B Docume... ™ Screenshot from 2023.04.7104.%  Pictures/Sereenshots 955948 Image 0416

n haads ™ Screenshol from 2023-04-21 046 Pictures/Screenshols 9490k Image 0416
I Screenshot from 2023.-04-2104-13  Pictures/Screenshots 955.2kB Image 0414

0 Music

o Ptues

- Videos

i. The schematic diagram of the Bluetooth sent pictures to the phone is shown

below:

Xlaom| 125 Pro

Cancel Bluetooth File Transfer Retry

From: fhome/orangepi/Pictures/Screenshots.
To: Xiaomi 125 Pro

Sending filo 1 cf 123 k8, 77 caconds]
B —

Sending Screenshot from 2023-04-2104-16-27.png

Paired Yes
Type  Phone
Address  A4:TIAT.O04FE4

Send Files...
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5.3. OPi OS Arch system uses SATA SSD method

The M.2 interface shown in the figure below can use nvme ssd or sata ssd. Since
the PCle2.0 controller and SATA controller are one of the two, at the same time,
only one of the configurations can be opened. OPI OS Arch Image released by
Orange Pi defaults to the configuration of PCIE, so only NVME SSD can be
recognized by default. If you want to use SATA SSD, you need to open the

corresponding configuration,

1) First of all, you need to prepare a SATA SSD solid state drive
a. M.2 2242 specification SSD is shown below

LTI TR

S/N: 106110480047

oI

=
=
~
=
o~
o~

b. The SSD of the B.M.2 2280 specifications is shown below (SATA SSD of 2280
specifications can also be used, but SSD will be exceeded after inserting the

development board)
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fanxiana 248 5201 @AW SATA .2 25668

ne
o MMM [IONBYIS

Made in China

i

TRVEREVERTERITRTIR v

3) There are two main usage of SATA SSD:
a. OPi OS Arch system is in tf card, and then inserted sata ssd as an external

storage device. This section mainly illustrates this usage.

b. Burn the OPI OS Arch system to SATA SSD, and then start the OPI OS Arch
system in SATA SSD. For this usage, please refer to the the method of burning
Linux image to the method of a method in Spiflash+SATA SSD.

4) Then add the following configuration in the /boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-ssd-sata.dtbo
that needs to be added

#The configuration|

5) Then restart the OPi OS Arch system

6) If everything is normal, you can see the sata ssd information with the sudo fdisk -1

command after the system is restarted

[orangepi@orangepi ~]$ sudo fdisk -1

Disk /dev/sda: 238.47 GiB, 256060514304 bytes, 500118192 sectors
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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-8C30-6C64AEDAA(OF4

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

5.4. How to use 10.1 inch MIPI LCD screen

5.4. 1. 10.1 -inch MIPI screen assembly method

1) First prepare the required accessories
a. 10.1 -inch MIPI LCD display+touch screen

—
o

b. Screen divert plate+31pin to 40pin line
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c. 30pin mipi line

i |

d. 12pin touch screen row line

2) According to the figure below, the 12PIN touch screen row, 31PIN to 40PIN ducts,
and 30pin MIPI cables get on the screen dial board. Pay attention to the blue insulation
face of the touch screen row, the other two lines of the line insulation faces are facing

up, If you get an error, it will cause no display or unable to touch

3) Place the connected rotor connected to the puzzle on the MIPI LCD screen according

to the figure below, and connect the MIPI LCD screen and the rotary board through 31Pin

to 40Pin row
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4) Then connect the touch screen and the rotary board through the 12Pin touch screen

row line, pay attention to the orientation of the insulating side

- o

5) Finally connect to the LCD interface of the development board through the 30PIN
MIPI port.
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5.4.2.  Open the 10.1 -inch MIPI LCD screen configuration method
1) OPi OS Arch Image defaults to the configuration of the mipi lcd screen by default. If

you need to use the MIPI LCD screen, you need to open it manually.

2) There are two interfaces of the mipi lcd screen on the development board, we define:

a. The location of the lcd1 interface is:

LCD2

3) The method of opening the mipi lcd configuration is shown below:
a. If you want to open LCDI, add the following configuration in
/boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi
LINUX /Image
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FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-lcd1.dtbo  #The configuration
that needs to be added
b. If you want to open LCD2, add the following configuration in the

/boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi
LINUX /Image
FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-lcd2.dtbo #The configuration
that needs to be added
c. If you want to open the LCD1 and LCD2 at the same time, add the following

configuration in the /boot/extlinux/extlinux.conf (the configuration of the two

LCD needs to be written in one line, please do not write two lines)

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf
ILABEL Orange Pi

ILINUX /Image

IFDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-lcd1.dtbo /dtbs/rockchip/overlay/rk3588-lcd2.dtbo

4) Then restart the OPi OS Arch system

5) After restarting, you can see the display of the lcd screen as shown below (the default

vertical screen):
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5.4.3. The methods to Rotating the direction of displaying and
touching
1) First click the area in the upper right corner of the desktop

2) Then open the settings
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1 Wired W xunlong_or... =

$ Bluetooth L Night Light

0 Dark Mode - Airplane Mode

3) Then choose Displays

Q Settings : Displays 2
0 Multitasking

Crientation Landscape -
88 Applications >

Resalution 1920 = 1080 (16:9) -

Privacy >

Refresh Rate GOOOHZ -

&
@ Online Accounts
-

Sharing Scale 100% @ 200%

45 Sound
Might Light Off
Power

Displays

L]

al

@ Mouse & Touchpad
B Keyboard

& Printers

B Removable Media

&b Color

4) Then select the direction you want to rotate in the Orientation of Displays
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i h— : Displays x
IOl Multitasking
Orientation Landscape ~
88 Applications &>
Resolution 19y LEndscape v
- oy ? Portrait Right
@ Online Accounts Refresh Rate Portrait Left
=5 Sharing Scale [mandscape{ﬂipped}
) Sound
Night Light off 3
© Power
& Displays
@ Mouse & Touchpad
B Keyboard
& Printers

Removable Media

Color

Q Settings

01 Multitasking
Orientation
88 Applications

Resolution
® Privacy

@ Online Accounts Refresh Rate

=5 Sharing

¥ Sound
Night Light

© Power

W Displays

@ Mouse & Touchpad
& Keyboard
2 Printers
B Removable Media

& Color

6) Then you can see that the screen has been rotated. At this time, you need to choose
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Keep Changes to determine the rotation

Keep these display settings?

Settings changes will revert in 19 seconds

Revert Settings Keep Changes

7) The display of the LCD screen after 90 degrees is shown below:

8) The touch function of the OPi OS Arch system LCD screen will rotate with the
rotation of the display direction without other settings

9.5. 0OV13850 and OV13855 MIPI Camera testing methods

At present, the development board supports two MIPI cameras, OV13850 and
OV13855, and the specific pictures are shown below:
a. OV13850 camera at13 MP MIPI interface
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b. OV13855 camera at 13MP MIPI interface

The rotary board used by OV13850 and OV13855 cameras is the same as the FPC
cable, but the two cameras are different from the position on the rotary board. The FPC
exhaust line is shown in the following figure. Please note that the FPC line is directed.
The end is marked TO MB that it needs to be inserted into the camera interface of the
development board. It is marked TO CAMERA that the end of the Camera needs to be

inserted to the camera transfer board.

There are a total of 3 cameras on the camera to connect to the board, which can only
be used at the same time, as shown in the figure below,

d. 1 interface OV13850 camera

e. 2 interface OV13855 camera

f. 3 interface is not used, just ignore it
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Interface 2

Interface 3

Interface 1

Orange Pi 5 has a total of 3 camera interfaces on the development board. We define

the positions of Cam1, Cam2 and Cam3 as shown in the figure below:

E'LATHIL4vOY e

d by

"
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The method of the Cam3 interface inserted in the camera is shown below:

After connecting the camera to the development board, we can use the following
method to test the next camera:

a. First add the following configuration in the /boot/extlinux/extlinux.conf

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-0v13850-c1.dtbo #The

configuration that needs to be added

The red font above is the configuration of opening the Caml interface OV13850.
The configuration of other interfaces is as shown in the table below, and the
corresponding dtbo configuration can be added to FDTOVERLAYS. If you want to add

multiple configurations at the same time, separate it with a space.

Camera dtbo configuration
Caml to ov13850 /dtbs/rockchip/overlay/rk3588-0v13850-c1.dtbo
Cam2 to ov13850 /dtbs/rockchip/overlay/rk3588-o0v13850-c2.dtbo
Cam3 to ov13850 /dtbs/rockchip/overlay/rk3588-o0v13850-c3.dtbo
Caml to ov13855 /dtbs/rockchip/overlay/rk3588-o0v13855-c1.dtbo
Cam?2 to ov13855 /dtbs/rockchip/overlay/rk3588-0v13855-c2.dtbo
Cam3 to ov13855 /dtbs/rockchip/overlay/rk3588-o0v13855-c3.dtbho

b. Then restart the OPi OS Arch system

c. Then open a terminal in the desktop system and run the script below

orangepi@orangepi:~$ test_camera.sh

d. Then you can see the preview of the camera
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5.6. The method of installing wiringOP

Note that wiringOP has been pre -installed in the OPi OS Arch Image released
by Orange Pi. Unless Wiringop's code is updated, it is not necessary to re -download

and compile and install it..

After entering the system, you can run the gpio readall command. If you can see

the output below, it means that wiringOP is pre -installed and can be used normally.
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[orangepi@orangepi ~]$ gpio readall
OPIS
Physical

=5
1

= 1
i

T
I

-

I

I

I

|

I

CAN1_RX [
CAN1_TX [
I

I

I

|

|

I

+

I

s

CANZ2_TX
GND
SDA.1
SCL.1
GND
GPI02_D4
SPI4_CS1

CAN2_RX
3.3V
SPI4_TXD
SPI4_RXD
SPI4_CLK

Physical

o ———— e e e e —

[orangepi@orangepi ~]$ D

1) Download the code of wiringOP

[orangepi@orangepi ~]$ sudo pacman -Syy git

[orangepi@orangepi ~]$ git clone https://github.com/orangepi-xunlong/wiringOP.git -b next

Note that Orange Pi 5 needs to download the code of the wiringOP next branch, please

don't miss the parameter of the -b next.

If you have a problem with the download code from github, you can download the source
code compression package of Wiringop.tar.gz in the official tools of the Orange Pi 5 data

download page.

B3 WiRRgOPR source code compressed package

2) Compile and install wiringOP

[orangepi@orangepi ~]$ sudo pacman -Syy make gce

orangepi@orangepi ~]$ c¢d wiringOP

[
[orangepi@orangepi wiringOP]$ sudo ./build clean
[orangepi@orangepi wiringOP]$ sudo ./build

3) Test the output of the gpio readall command as follows
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[orangepi@orangepi ~]$ gpio readall

4+
!

<
'

Physical

+
I
+
I
I
|
I
I
CAN1_RX | CAN2_TX
CAN1_TX | GND
CAN2_RX | SDA.1
3.3V | SCL.1
SPI4_TXD | GND
SPI4_RXD | GPI02_D4
SPI4_CLK | SPI4_CS1
[
+
[
+

Physical
OPIS

+
1
[
[}

[orangepi@orangepil ~]$ D

5. 7. 26Pin interface GPIO, I12C, UART, SPI, CAN and PWM test

Note that if you need to set fdt overlays to open multiple configurations at the same time, please use a space

to write in a line like the red font configuration below.

[orangepi@orangepi ~]$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-i2c1-m2.dtbo /dtbs/rockchip/overlay/rk3588-uart0-m2.dtbo

5.7.1.  26pin GPIO port test
1) A total of 17 GPIO ports in the development board 26pin can be used. Below is No. 7

pin -corresponding to GPIO1 _C6 -corresponding wPi serial number 2 -as an example
how to set the height of the GPIO port

[orangepi@orangepi ~]5 gpio readall
---+ DPIS
| GPIO | wPi M V | Physical

PWM15 |
GND
CAN1_RX

+
|
|
|
|
|
I

+
|
11
!
I
|
| CAN2_TX
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2) First set the GPIO port as the output mode, the third parameter needs to enter the

serial number of the wPi corresponding to the pins

[orangepi@orangepi ~|$ gpio mode 2 out

3) Then set the GPIO port output low level. After setting, you can use the value of the
voltage of the permanent meter to measure the pins. If it is Ov, it means that the low

-power flat is successful

[orangepi@orangepi ~|$ gpio write 2 0

Using GPIO Readall, you can see the value of the No. 7 pin (v) to 0

[orangepi@orangepi ~]$ gpio readall
OPI5
Physical

'
|
+

| GPIO | wPi
+------ +-----
I
SDA.5 |
SCL.5 |
PWM15 |
GND |
CAN1_RX |

I
I
| 46 |
| 54 |
I I
| 138 |

—_—— e o —

L
I
+
|
|
|
I
|
I

=

4) Then set the GPIO port output high level. After setting, you can use the voltage of the
voltage of the permanent meter to measure the voltage. If it is 3.3v it means that the high

-electricity level is successful

[orangepi@orangepi ~]$ gpio write 2 1

Using gpio readall, you can see the value of No. 7 pin (v) into 1

[orangepi@orangepi ~]$ gpilo readall
Fomm--- F-nn-- dommmmmaaas Fammmmma- +---+ 0OPI5
| GPIO | wPi | Name Mode V | Physical

5) The setting method of other pins is similar. Just modify the serial number of the wpi
sequence number as the corresponding serial number corresponding to the pin

5.7.2.  26pin GPIO Port -down pull -down resistance setting method

Note that Orange Pi S only has the following 4 GPIO pins, which can normally II

WWww.orangepi.org www.xunlong.tv
496


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

set the pull -down resistance function. Other GPIO pins are pulled up because there

are 3.3V on the outside, so the drop -down pull is invalid.

[orangepi@orangepi ~]5 gpio readall

Physical

+
I
4
I
| 5V
| GND
| RXD.0
| TXD. 0
CANT_RX | | CANZ_TX
CANL TX | - )
CANZ_RX | SDA. 1
3.3V | SCL.1
SPI4_TXD | GND
SPI4_RXD | GPI02_D4
SPI4_CLK | SPI4_CS1
I
5
I
3

Physical

— ——————— e e — e — 4

1) Below is No. 11 -corresponding to GPIO4 B2 -Corresponding wPi serial number 5

to demonstrate how to set up and down pull -down resistance of the GPIO port
[orangepi@@orangepi ~]5% gpio readall

PWM15
GND
CAN1_RX
CANT_TX
CAN2_RX
3.3V

CAN2_TX
GND
SDA. 1
SCL.1

+
I
13
|
I
|
I
I
|
I
I

2) First of all, you need to set the GPIO port as the input mode. The third parameter

needs to enter the serial number of the wPi corresponding to the pins

[orangepi@orangepi ~]$ gpio mode 5 in

3) After the setting is set to input mode, execute the following command to set the GPIO

port as the pull -down mode

[orangepi@orangepi ~]$ gpio mode 5 up
4) Then enter the command below to read the level of the GPIO port. If the level is 1, it

WWww.orangepi.org www.xunlong.tv
497



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

means that the drawing mode settings are successful

[orangepi@orangepi ~]$ gpio read 5
1

5) Then execute the following command to set the GPIO port as the drop -down mode

[orangepi@orangepi ~]$ gpio mode 5 down

6) Then enter the following command to read the level of the GPIO port. If the level is 0,

it means that the drop -down mode is set successfully.

[orangepi@orangepi ~]$ gpio read 5
0

5.7.3.  26pin SPI test
1) From the schematic diagram of the 26pin interface, the SPI available for Orange Pi 5

1s spi4
A ey
12C5 SDA/UART1 RX/GPIOL B7 J | 3 ;-Li”l 2 gt ]
L 5.0v: o
T2C5_SCL/UART1 TX/GPIOL B6 J oofa 2, 0VZ e
ND3 [
PWML5 IR/GPIOL C6 J 7 ?ng-x G‘ILE 8 UARTO TX M2/GPIO4 A3 J
e i i | ooy UART0 RX M2/GPIO4 A4 J
CAN1 RX M1/GPIO4 B2 J 1] C‘g'“é {";L? < CANZ TX/GPIO0 D5 J
CAN1 TX M1/GPIO4 B3 J T s sl
CANZ RX/GPIO0 D4 J 15 ;O'i SHl — I2C1 SDA/UART4 RX/GPIO1 D3 J
7] 50; _—‘g'f Mg T2C1 SCL/UARTA TX/GPIOL D2 J
SPI4 MOSI/UART3 TX/GPIOl Cl J 19 = el =T
SPI4 MISO/UART3 RX/GPIOL CO J S e GNDS. 5o —1 GPI02 D4 P
SPI4 CLK/GPIO1 C2 J 23] ;“*;';_1_50 nj‘_‘c-_:‘. 24 |_SPI4 cs1/GPIol C4 J |
' 5t :EE;._:{ f;-gtg ﬁD—ZE PWM1/GPIOL A3 J |
’—C N bPl= 1 M

In the OPi OS Arch system, the spi4 in 26pin is closed by default. You need to

open it manually to use it.

Add the configuration of the red font part below to /boot/extlinux/extlinux.conf, and
then restart the OPi OS Arch system to open the spi4

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf

LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-spi4-m0-cs1-spidev.dtbo

2) First check whether there is a spidev4.1 device node in the OPi OS Arch system. If it
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exists, it means that the SPI4 has been set and you can use it directly

[orangepi@orangepi ~]$ Is /dev/spidev4.1
dev/spidev4.1

3) Do not shorten SPI4's mosi and miso pins, and run the output result of the spidev_test

as shown below. You can see that the data of TX and RX is inconsistent

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev4.1

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,

4) Then the mosi (No. 19 in 26Pin interface) and miso (No. 21 in the 26Pin interface) of
the SPI4 and MISO (pin 21 in the 26pin interface) run the output of spidev test as

follows. You can see the sending and receiving receiving The data is the same

= . .
- . !
& .

[orangepi@orangepi ~]$ sudo spidev_test -v -D /dev/spidev4.1

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 FFFFFFFOOD | ... @.... :

RX | FF FF FF FF FF FF 40 00 00 00 00 95 FF FF FF FF FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FOOD |
5.7.4.  26pin I12C test

1) From the table below, the i2¢ available for Orange Pi 5 is i2cl, i2¢3, and i2c5. There

are three groups of i2c bus
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SR T =R GPIO GPIOFE |3IM5FS |3IMFS| GPIOFS | GPIO Smvae SR SR
33V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) | 12c5 sDA M3 GPIO1 B7 a7 3 4 5V
UART1 TX M1 l 12C5 SCL_ M3 GPIO1_B6 46 5 (3] GND
PWM1'_—W'FF|5 TR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPI04_A3 [UARTO_TX M2 (fd890000)
GND 9 10 132 | GPI04 A4 UARTO_RX_M2
PwM14 M1 ( ) CAN1 RX M1 GPIO4_B2 138 11 12 29 GPIO0_D5 CAN2 TX M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3_IR M0 (fd8b0030) | 12c1 scLmz2 | CAN2_RX_M1 GPIO0_D4. 28 15 16 59 GPIO1 D3 UART4_RX_MO 12C1 SDA_M4 | PWM1 M1 (fd8b0010)
33v 17 18 58 GPIO1 D2 UART4_TX_M0 12C1 SCL_ M4 | PWMO0_M1 (fd8b0000)
12c3 scL_mo | UART3 TX_MO SPI4_MOSI_MO GPIO1_C1 49 19 20 GND
12C3_SDA_Mo| UART3_RX_MO SPI4_MISO_MO GPIO1 CO a8 21 22 92 GPI02_D4.
PWM2 IR M2 (fd8b0030) SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1_MO
GND 25 26 35 GPIO1_A3 PWM1_M2 (fd8b0010)

It can be seen from the above table that i2c1 can be exported from the 12 and 15
pins of 26Pin (I2C1_M2), or it can also be exported from the 16 and 18 pins of
26PIN (I12C1_M4). Please follow your own needs Choose a group. Please don't think

that this is two different groups of i2¢ bus.

In the OPi OS Arch system, the i2¢ in 26pin is closed by default. It needs to be

opened manually to use it.

Add the configuration of the red font part below to the /boot/extlinux/extlinux.conf,
and then restart the OPi OS Arch system to open the i2cl, i2¢3, and i2¢5 at the same

time. If you only need to open one, then fill in one

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-i2¢1-m2.dtbo
/dtbs/rockchip/overlay/rk3588-i2¢3-m0.dtbo
/dtbs/rockchip/overlay/rk3588-i2¢5-m3.dtbo

The red font configuration above needs to be written in one line, and different

configurations need to be separated by spaces.

2) After starting the OPi OS Arch system, first confirm that the i2c device node exists

under/dev

[orangepi@orangepi ~]$ Is /dev/i2¢c-*
dev/i2¢c-0 /dev/i2c-10 /dev/i2e-3 /dev/i2c-6 /dev/i2c-9
dev/i2c-1 /dev/i2c-2  /dev/i2¢-5 /dev/i2c-7
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3) Then connect a i2¢ device on the i2¢ pin of the 26pin connector

12c1-m2 12cl-m4 12¢3-m0 12¢5-m3

Sda Pin Corresponding | Corresponding | Corresponding | Corresponding
to No. 12 Pin to No. 16 Pin to No. 21 Pin to No. 3 Pin

Sck Pin Corresponding | Corresponding | Corresponding | Corresponding
to No. 15 Pin to No. 18 Pin to No. 19 Pin to No. 5 Pin

3.3v Pin Corresponding | Corresponding | Corresponding | Corresponding
to No. 1 Pin to No. 1 Pin to No. 1 Pin to No. 1 Pin

5v Pin Corresponding | Corresponding | Corresponding | Corresponding
to No. 2 Pin to No. 2 Pin to No. 2 Pin to No. 2 Pin

Gnd Pin Corresponding | Corresponding | Corresponding | Corresponding
to No. 6 Pin to No. 6 Pin to No. 6 Pin to No. 6 Pin

Points 3V and 5V pins are generally only connected to one. Please select 3.3v

pins or Sv pin according to the specific i2¢ device,

4) Then use the i2cdetect -y command. If the address of the connected i2¢ device can be

detected, it means that the i2¢ can be used normally

[orangepi@orangepi ~]$ sudo pacman -Syy i2c-tools
[orangepi@orangepi ~]$ sudo i2cdetect -y 1 #12c1 command
[orangepi@orangepi ~]$ sudo i2cdetect -y 3 #12¢3 command

#12¢5 command

[orangepi@orangepi ~]$ sudo i2cdetect -y 5
9.7.5.  26pin's UART test
1) From the table below, the uart available for Orange Pi 5 is uart0, uvartl, uart3, and

uart4. There are four sets of uart bus

EmeE =R =A% EmThE =R

T GPIO GPIOFFE |S[BIFS [3IMFS| GPIOFE |  GPIO
33V 1 2 5V

PWM13 M2 (febf0010) [|UART1 RX M1 (feb40000) | 12C5_SDA_M3 GPIO1 B7 a7 3 4 5V

UART1 TX M1 12C5_SCL_M3 GPIO1 B6 46 5 6 GND

PWM15_IR_M2 (febf0030) | GPIO1 C6 54 T 8 131 GPIO4_A3 | UARTO_TX_M2 (fd890000)

GND 9 10 132 GPIO4_A4 UARTO_RX_M2

PWM14 M1 (febf0020) CAN1 RX M1 GPIO4 B2 138 13 12 29 GPIO0_D5 CAN2 TX M1 12C1 SDA_M2

CAN1 TX M1 GPIO4 B3 139 13 14 GND

GPIO1 D3 | UART4 RX MO (feb70000) | 12c1 SDA M4 |PWM1 M1 (fd8b0010)
GPIO1 D2 UART4_TX_MO 12C1 SCL M4 [PWMO0_M1 (fd8b0000)
GPIO1 C1 49 19 20 GND

PWM3_IR M0 (fd8b0030) 12C1_SCL_M2 CANZ2_RX_M1 GPIO0_D4 28 15 16 59

3.3V 17 18 58

12C3 SCL_ M0 UART3 TX MO (feb60000) | SPI4_MOSI_MO

12C3 SDA_MO UART3_RX_MO | SPI4_MISO_MO GPIO1_CO 48 21 22 92 GPIO2 D4

PWM3_IR_M2 (fd8b0030, SPI4 CLK M0 GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1 MO

GND 25 26 35 GPIO1 A3 PWM1 M2 (fd8b0010)

In the OPi OS Arch system, the uart in 26Pin is closed by default. It needs to be

opened manually to use.

Add the configuration of the red font part below to the /boot/extlinux/extlinux.conf,
and then restart the OPi OS Arch system to open UART0, UART1, UART3, and
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UART4 at the same time.

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-uart0-m2.dtbo
/dtbs/rockchip/overlay/rk3588-uartl-m1.dtbo
/dtbs/rockchip/overlay/rk3588-uart3-m0.dtbo
/dtbs/rockchip/overlay/rk3588-uart4-m0.dtbo

The red font configuration above needs to be written in one line, and different

configurations need to be separated by spaces.

2) After entering the linux system, first confirm whether there is a device node

corresponding to UART under/dev

[orangepi@orangepi ~|$ Is /dev/ttyS*
dev/ttyS0 /dev/ttyS1 /dev/ttyS3 /dev/ttyS4 /dev/ttyS9

3) Then start testing the UART interface, first use the RX and TX of the UART interface
to be tested by DuPont

uart0 uart]l uart3 uart4

Tx Pin | Corresponding | Corresponding | Corresponding | Corresponding
to No. 8 Pin to No. 5 Pin to No.19 Pin to No. 18 Pin
Rx Pin | Corresponding | Corresponding | Corresponding | Corresponding
to No. 10 Pin to No. 3 Pin to No. 21 Pin to No. 16 Pin

UART4 UARTO

4) Use gpio serial command to test the loop function of the serial port as shown below.
If you can see the printing below, it means that the serial communication is normal
a. Test UARTO

WWW.orangepi.org www.xunlong.tv
502



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

[orangepi@orangepi ~]|$ sudo gpio serial /dev/ttySO

[sudo] password for orangepi: #Enter the password here

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

b. Test UARTI1

[orangepi@orangepi ~]$ sudo gpio serial /dev/ttyS1

[sudo] password for orangepi: #Enter the password here

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

c. Test UARTS3

[orangepi@orangepi ~]$ sudo gpio serial /dev/ttyS3

[sudo] password for orangepi: #Enter the password here

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

d. Test UART4

[orangepi@orangepi ~]$ sudo gpio serial /dev/ttyS4

[sudo] password for orangepi: #Enter the password here

Out: 0 > 0
Out: 1. >
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Out: 2: >

Out: 3: > 3
Out: 4. >

Out: 5: > 5°C

9. 7. 6. PWM test method
1) From the table below, the PWM available for Orange Pi 5 includes PWMO0, PWMI1,
PWM3, PWMI13, PWMI14, and PWM15

BB BRI BRI GPIO GPIOFS |3IMFS |3IHFS| GPIOFS GPIO ERYE BBk EATE
3.3V 1 2 5V
PWM13 M2 lfehfﬂﬂlﬂl' UART1 RX M1 (feb40000) 12C5 SDA M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 12C5 SCL M3 GPIO1 B6 48 5 6 GND
PWM15_IR_M2_(febf0030)| | GPIO1 C6 54 7 8 131 | GPIO4 A3 [UARTO TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX M2
[Pwmi14_ M1 _(febf0020) CAN1 RX M1 GPIO4 B2 138 T 12 29 GPIO0 D5 CAN2 TX M1 12C1 SDA M2
CAN1 TX M1 GPIO4 B3 139 13 14 GND
M3_IR_MO_(fd8b0030)| 12C1 SCL M2 CAN2 RX M1 GPIOO_D4 28 15 16 59 GPIO1 D3 [UART4 RX_ MO (feb70000) | 12C1 SDA M4 |PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1 D2 UART4_TX MO 12C1 SCL M4 |[PWMO_M1_(fd8b0000)
12€3 SCL M0 UART3 TX MO (feb60000) SPI4_MOSI_ Mo GPIO1 C1 49 19 20 GND
12C3 SDA MO UART3 RX MO SPI4_MISO_MO GPIO1 CO 48 21 22 92 GPIO2 D4
PWM3_IR_M2 (fd2b0030)] SPI4_CLK_ MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4 CS1 MO
GND 25 26 35 GPI01 A3 | [PwM1 M2 (fd8boo10) |

You can see from the above table:

pwml can be introduced from No. 16 in 26pin (pwm1_m1), or it can be guided
from the 26th foot of 26Pin (pwm1_m?2)

pwm3 can be introduced from No. 15 in 26Pin (pwm3_m0), or you can also
guide from the 23rd foot of 26Pin (pwm3_m?2)

Please choose the corresponding pins according to your needs. Please don't
think that this is two different pwm bus.

In the OPi OS Arch system, the PWM in 26PIN is closed by default. It needs to

be opened manually to use it.

Add the configuration of the red font part below to the /boot/extlinux/extlinux.conf,
and then restart the OPi OS Arch system to open PWM0, PWM13, PWM14 and

PWMI1S at the same time. If you only need to open one, then fill in one.

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi

LINUX /Image

FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb

FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-pwm0-m1.dtbo
/dtbs/rockchip/overlay/rk3588-pwm13-m2.dtbo
/dtbs/rockchip/overlay/rk3588-pwm14-m1.dtbo
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/dtbs/rockchip/overlay/rk3588-pwm15-m2.dtbo

The red font configuration above needs to be written in one line, and different

configurations need to be separated by spaces.

2) After opening a PWM, there will be an additional pwmchipX (X as a specific number)
in/sys/class/pwm/. For example, after opening pwml5, View pwmchipX

from/sys/class/pwm/down will change from two to three

[orangepi@orangepi ~]$ Is /sys/class/pwm/

pwmchip0 pwmchipl pwmchip2

3) Which pwmchip corresponds to PWM15 above? Let's first check out the output of s

/sys/class/pwm/ -1 command. As shown below

[orangepi@orangepi ~]$ 1ls /sys/class/pwm/ -1
total 0
lrwxrwxrwx 1 root root 0 Apr 20 07:33 -> ../../devices/platform/fd8b0020.pwn/pwm/pwmchip®

lrwxrwxrwx 1 root root ® Apr 20 07:33 -> ../../devices/platform/febd0020.pwn/pwm/pwmchipl
lrwxrwxrwx 1 root root ©® Apr 20 07:33 -> ../../devices/platform/febf0030.pwn/pwm/pwmchip2
[orangepi@orangepi ~1$ I

4) Then it can be seen from the table below that the base address of the PWM15 register
is Febf0030. Then look at the output of Is /sys/class/pwm/ -1 command, you can see
that the FEBF0030.PWM is connected to the link in PWMCHIP2, so the PWMI15
corresponds to PWMCHIP2 as PWMCHIP2

BRI E R LT GPIO GPIOFFE |3IBIFS [3IMFE| GPIOFE GPIO SR LT ERME
3.3V i 2 5V
PWM13_M2 (febf0010) | UART1_RX_M1 (feb40000) 12C5_SDA_M3 GPIO1_B7 a7 3 4 5V
UARTL TX M1 12C5_SCL_M3 GPIO1 B6 46 5 6 GND
PWM15 IR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4 A3 [UARTO TX M2 (fd890000)
GND 9 10 132 | GPIO4_A4 UARTO_RX_M2
PWM14 M1 (febf0020) CANL RX M1 GPIO4 B2 138 1 12 29 GPIO0 D5 CAN2 TX_M1 12C1 SDA M2
CANL TX M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 _(fd8b0030) 12C1_SCL_M2 CAN2 RX M1 GPIOO_D4 28 15 16 59 GPIO1 D3 |UART4_ RX MO (feb70000) | 12C1 SDA M4 [PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1 D2 UART4_TX_MO 12C1 SCL M4 [PWMO M1 (fd8b0000)
12C3 SCL M0 UART3 TX MO (feb60000) SPI4_MOSI_M0 GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIO1 CO 48 21 22 92 GPIO2 D4
PWM3 IR M2 (fd8b0030) SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIOL C4 SPI4_CS1_ MO
GND 25 26 35 GPIO1 A3 | PWM1 M2 (fd8b0010)

5) Then use the following command to allow the PWM15 to output a 50Hz square wave

(please switch to the root user first, and then execute the following command)

[root@orangepi orangepi]# echo 0 > /sys/class/pwm/pwmchip2/export

[root@orangepi orangepi]# echo 20000000 > /sys/class/pwm/pwmchip2/pwm0/period
[root@orangepi orangepi]# echo 1000000 > /sys/class/pwm/pwmchip2/pwm0/duty_cycle
[root@orangepi orangepi]# echo 1 > /sys/class/pwm/pwmchip2/pwm0/enable
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1.000ms
3.38v 19«111:
50.00Hz | 20.00ms
L § I!EZ_IIIEI_
F12F02H 1829

6) The other PWM testing methods are similar to the PWM1S5 test method.

5.7.7.  CAN test method

1) As can be seen from the table below, the CAN bus available for Orange Pi 5 is CAN1
and CAN2. There are two CAN bus

LT ETET 3 LT3 GPIO GPIOFFE | 3IMFS [3IMFS| GPIOFE | GPIO SR L =R
33V 1 2 5V
PWM13 M2 (febf0010) | UART1 RX M1 (feb40000) 12C5 SDA_M3 GPIO1 B7 47 3 4 5V
UART1 TX M1 12C5_SCL_M3 GPIO1_B6 46 5 6 GND
PWM15 IR M2 (febf0030) | GPIO1 C6 54 7 8 131 | GPIO4 A3 [UARTO_TX M2 (fd890000)
GND 9 10 132 | GPIO4 A4 UARTO_RX_M2
PWM14 M1 (febfo020) CANl,RX,MlI GPIO4 B2 138 11 12 29 GPIO0_DS |CAN2,T)(J\m 12C1 SDA M2
cANL Tx M1 GPIO4 B3 139 13 14 GND
PWM3 IR M0 (fd8b0030) 12C1 SCL_M2 [CANZ RX M1 ] GPIOO D4 28 15 16 59 GPIO1 D3 [UART4 RX MO (feb70000) | I2C1 SDA M4 [PWM1 M1 (fd8b0010)
3.3V 17 18 58 GPIO1_D2 UART4_TX MO 12C1_SCL_M4 | PwMo0_M1 (fdgboooo)
12C3 SCL_M0 UART3 TX M0 ( ) SPI4_MOSI_M0. GPIO1 C1 49 19 20 GND
12C3 SDA_MO UART3_RX_MO SPI4_MISO_MO GPIOL CO 48 = 22 92 GPIO2 D4
PWM3 IR M2 (fd8b0030) SPI4_CLK_MO GPIO1 C2 50 23 24 52 GPIO1 C4 SPI4_CS1 MO
GND 25 26 35 GPIO1 A3 PWM1 M2 (fd8b0010)

In the OPi OS Arch system, the Can in 26Pin is closed by default. You need to
open it manually to use it.

Add the configuration of the red font part below to the /boot/extlinux/extlinux.conf,
and then restart the OPI OS Arch system to open CAN1 and Can2 at the same time.
If you only need to open one, then fill in one.

[orangepi@orangepi ~|$ sudo vim /boot/extlinux/extlinux.conf
LABEL Orange Pi
LINUX /Image
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FDT /dtbs/rockchip/rk3588s-orangepi-5.dtb
FDTOVERLAYS /dtbs/rockchip/overlay/rk3588-can1-m1.dtbo
/dtbs/rockchip/overlay/rk3588-can2-m1.dtbo

The red font configuration above needs to be written in one line, and different

configurations need to be separated by spaces.

2) After entering the OPi OS Arch system, use the sudo ifconfig -a command. If you can
see CAN's device nodes, it means that CAN has been opened correctly

[orangepi@orangepi ~]$ sudo pacman -Syy net-tools
[orangepi@orangepi ~]|$ sudo ifconfig -a
can0: flags=128<NOARP> mtu 16
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00 txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame O
TX packets 0 bytes 0 (0.0 B)
TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 91

canl: flags=128<NOARP> mtu 16
unspec 00-00-00-00-00-00-00-00-00-00-00-00-00-00-00-00  txqueuelen 10 (UNSPEC)
RX packets 0 bytes 0 (0.0 B)
RX errors 0 dropped 0 overruns O frame O
TX packets 0 bytes 0 (0.0 B)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

device interrupt 92

3) The pins corresponding to CAN1 and CAN2 are
CANI1 CAN2
TX Pin Corresponding Corresponding

number 13 Pin number 12 Pin

RX Pin Corresponding Corresponding

number 11 Pin number 15 Pin
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can2 tx

4) Use Canalyst-II analyzer to test the CAN receiving message. For reference to using

Canalyst-1I analyzer test and receiving message.

6. Linux SDK—orangepi-build instructions

6. 1. Compile system requirements

We can compile the Linux Image of the development board in the x64 computer,
or compile the linux image of the development board in the Ubuntu22.04 system of
the development board. Please choose one of them according to your preferences.

If you use orangepi-build to compile the Linux Image in the Ubuntu22.04
system of the development board to compile the Linux Image, please do the heat
dissipation (especially when the SSD startup). If the heat dissipation is not done well,

it is prone to error in the file system running.

6.1.1.  Use the development board Ubuntu22.04 system to compile
1) Linux SDK, orangepi-build, supports the upper operation of the development
board'sUbuntu 22.04 (other systems have not been tested), so before downloading

orangepi-build, first make sure that the Ubuntu version installed on the development
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board is Ubuntu 22.04. The command of the Ubuntu version installed on the development
board is shown below. If the Release field is not 22.04, it means that the Ubuntu version
currently used does not meet the requirements. Please replace the system before

performing the following operations.

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) Because the source code such as kernel and U-Boot is stored on GitHub, So when
compiling Images, please make sure that the development board can download the
code normally from github. This is very important

6. 1. 2. Use X64's Ubuntu22.04 computer to compile

1) Linux SDK, orangepi-build, supports running on a computer with Ubuntu 22.04,
so before downloading Orange-Build, first make sure that the Ubuntu version of your
computer installed is Ubuntu 22.04. Check the command of the Ubuntu version installed
by the computer as shown below. If the release field is not 22.04, it means that the
currently used Ubuntu version does not meet the requirements. Please replace the system
before performing the following operations

test@test:~$ Isb_release -a

INo LSB modules are available.
Distributor ID: Ubuntu

Description: Ubuntu 22.04 LTS
Release: 22.04
Codename: jammy

2) If the computer is installed with a Windows system and a computer with Ubuntu 22.04
is not installed, you can consider using VirtualBox or VMware to install a Ubuntu 22.04
virtual machine in the Windows system. But please note that Orange-Build is compiled
on the WSL virtual machine. Because Orangepi-BUILD has not been tested in the WSL

virtual machine, it is impossible to ensure that it can be used in WSL normally

3) Ubuntu 22.04 amd64 version installation Image download address is:

’https://mirrors.tuna.tsinghua.edu.cn/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.is0
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or

https://repo.huaweicloud.com/ubuntu-releases/22.04/ubuntu-22.04.3-desktop-amd64.iso

4) After installing Ubuntu 22.04 in the computer or virtual machine, please set up the
software source of Ubuntu 22.04 as a Tsinghua source first, otherwise it is easy to make
mistakes due to network reasons when installing the software

a. The method of replacing Tsinghua source refers to the instructions of this

webpage

https://mirrors.tuna.tsinghua.edu.cn/help/ubuntu/
b. Note that the Ubuntu version needs to be switched to 22.04

Ubuntu $R{&EEFBESEN

Ubuntu UERFHEECEXAHR /etc/apt/sources. list , FRRETINELHE &L, BZUWERATARE, RIAMER TUNA IVERIHRERE.

HERRIRAubuntubfizs: :

# BOMERTHBERALUES apt update BE. WAFEY STRHER

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# 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.cnfubuntu/ 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.cnfubuntu/ jammy-security main restricted universe multiverse

# MATRER, 2SR

# 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. The content of the /ete/apt/sources.list file that needs to be replaced is

test@test:~$ sudo mv /etc/apt/sources.list /etc/apt/sources.list.bak
test@test:~$ sudo vim /etc/apt/sources.list

# The source code image is noted by default to improve the apt update speed. If necessary, you can cancel the
annotation by yourself

deb https://mirrors.tuna.tsinghua.edu.cn/ubuntu/ jammy main restricted universe multiverse

# 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

# Pre -release software sources, it is not recommended to enable
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# 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. After replacement, you need to update the package information and make sure

that there is no error

test@test:~$ sudo apt update

e. In addition, because the source code such as kernel and U-Boot is stored on
GitHub, please make sure that the computer can download the code

normally when compiling image. This is very important,

6. 2. Get the source code of Linux SDK

6.2.1.  Download Orange-Build from github

1) LINUX SDK actually refers to the Orange-Build code. Orange-Build is modified
based on the Armbian Build compilation system. Orangepi-Build can compile multiple
versions of Linux Images. First download the code-build code, and the command is

shown below:

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

Note that the Orange Pi 5 development board needs to download the next
branch source code of Orangepi-Build,The git clone command above needs to

specify the branch of orangepi-build source code to next.
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& orangepi-xunlong / orangepi-build ' Public

<> Code

@ Issues 6

1% Pull requests 1

P 2branches ) 0tags
Switch branches/tags X

[ th or create a branch...

Branches Tags

main default
v next
View all branches
D .gitignore
M LICENSE
[ README.md

M buildsh

Q) Discussions

@ Actions Ifl Projects

behind main.

Need to switch to next

Update for Orange Pi 5 v1.0.2
Update for Orange Pi 5 v1.0.2
Update for Orange Pi 5 v1.0.2
First Commit

Support orangepi3 next branch

Bump to next branch

ﬁk Unpin ®Uur
M wiki @ Security |~ Insights 83 Seti
Go to file Add file ~ <> Code ~

1% Contribute ~

69dd359 4 daysago (D) 222 commits

4 days ago
4 days ago
4 days ago
2 years ago
8 months ago

9 months ago

Download Orangepi-build code through the Git Clone command is the

username and password that does not need to enter the GitHub account (the same is
the same for downloading other code in this manual). Names and passwords are
usually input errors in the address input of the OrangePi-Build repository behind
Git Clone. Please carefully check whether the command is wrong, instead of
thinking that we have forgotten the user name and password of the GitHub account
here.

2) The U-Boot and Linux kernel versions currently used in the development board are

shown below

Branch u-boot version Linux Kernel version
legacy u-boot 2017.09 linux5.10
current u-boot 2017.09 linux6.1

The branches mentioned here are not the same thing as orangepi-build source
code, please do not confuse. This branch is mainly used to distinguish the different
kernel source code.

We currently define the linux5.10 bsp kernel provided by RK as the legacy
branch, and the linux6.1 bsp kernel as the current branch.

3) Orangepi-Build will include the following files and folders after downloading
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a. build.sh: Compile the startup script
external: Including configuration files, specific scripts, and source code of some
programs, etc.
c. LICENSE: GPL 2 license file
d. README.md: orangepi-build description file
e. scripts: General script compiled Linux image
test@test:~/orangepi-build$ 1s
build.sh external LICENSE README.md scripts

If the Orangepi-Build code downloaded from GitHub, you may find that after
downloading, you may find that Orangepi-build does not include the source code of
the U-Boot and Linux kernels, nor does it compile the U-Boot and Linux kernel
needs to be used. Chain, this is normal, because these things are stored in other
separate GitHub warehouses or some servers (the address will be described in detail
below). Orangepi-build will specify the address of the U-Boot, Linux kernel and
cross compilation tool chain in the script and configuration file. When running
Orange-Build, when it is found that there are no these things in the local area, it will

automatically download the corresponding places

6.2.2. Download the cross compilation tool chain

Only by using Orangepi-Build to compile Images in the X64 computer, the cross
compile tool chain is downloaded. The linux image compiled in the development
board's Ubuntu22.04 will not download the cross compilation tool chain. At this

time, Orange-Build/Toolchains will be an empty folder

1) Orangepi-Build will automatically download the cross-compile tool chain in the
toolchains folder when running for the first time. After each run Orange-Build's
BUILD.SH script, it will check whether the cross compile tool chain in toolchains exists.
If If there is no existence, you will start downloading again. If you exist, you will not

download it directly.
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1 Checking for external GCC compilers
] downloading using http(s) network [ gcc
#8d7029 16MiB/24MiB CN:1 DL: ETA:1s
Verified [ PGP ]
decompressing
gcc-linaro-aarch64-none-elf-4.8-2013.11 linux.tar.xz: 24.9MiB [14 4MiB/s]
downloading using http(s) network [ ro-arm-none i-4.8-2014.04
17MiB/33MiB CN:1 DL: ETA:1
Verified [ PGP ]
decompressing
gcc-linaro-arm-none-eabi-4.8-2014.04 11nux tar Xxz: 33.9MiB [9. 66M15/s]
downloading using http(s) network [ gcc-linaro-arm-linux-gnueabihf-4.
48MiB/48MiB CN:1 DL:
Verified [ PGP
decompressing
gcc-linaro-arm-linux-gnueabihf-4.8-2014.04 hnux tar.xz: 48 BM15 [13 GMlB/s]
downloading uslng http(s) network [ gcc-linar 9.4-2017.01
72MiB/76MiB DL: ETA:1
Verified [ MD5 ]
decompressil
gcc-linaro-4.9.4-2017.01-x86_64 arm-linux- gnueabl tar.xz OMiB [14.2MiB/s]
] downloading using http(s) network [ gcc-lina 4.1-201 x86_64 arm-linux-
104MiB/104MiB CN:1 DL
Verified [ MD5 ]
decompressing
gcc-linaro-7.4.1-2019.02-x86 64 arm-linux- gnueabl Ko xz: 13.9MiB/s]
] downloading using http(s) network [ gcc-li 4.1-2019.¢ aarch64- lir
108MiB/111M: o
Verified [ MD5
decompressing
gcc-linaro-7.4.1-2019.02-x86_64 aarch64- hnux gnu : 111MiB [13. 4MlB/S]
] downloading using http(s) network [ gc 86 _64-arm-none -
256MiB/251MiB : :
Verified [ MD5 ]
decompresslng
251MiB [13.7MiB/s] [

64-aarch64-none-linu

2) The image website of the cross-compilation tool chain in China is the open source
software Image station of Tsinghua University

https://mirrors.tuna.tsinghua.edu.cn/armbian-releases/ toolchain/

3) After downloading toolchains, it will contain multiple versions of cross compilation

tool chain. The development board will only use two of them.

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) The cross compilation tool chain used by compiling the linux kernel source code is

a. linux5.10 and linux6.1

gcc-arm-11.2-2022.02-x86_64-aarch64-none-linux-gnu
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5) The cross compilation tool chain used by compiling u-boot source code is
a. v2017.09
gcc-linaro-7.4.1-2019.02-x86_64_aarch64-linux-gnu

6.2.3. orangepi-build complete directory structure description
1) OrangePi-Build warehouse does not include Linux kernel, U-Boot source code, and

cross compilation tool chain. The source code of Linux kernel and U-Boot is stored in an
independent Git warehouse.
a. The git repository where the Linux5.10 kernel source code is stored is as

follows:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-5.10-rk35xx

b. The git warehouse where the Linux6.1 kernel source code is stored is as follows:

https://github.com/orangepi-xunlong/linux-orangepi/tree/orange-pi-6.1-rk35xx

c. The git warehouse stored in U-Boot source code is shown below:

https://github.com/orangepi-xunlong/u-boot-orangepi/tree/v2017.09-rk3588https://git

hub.com/orangepi-xunlong/u-boot-orangepi/tree/v2018.05-sun50iw9

2) Orangepi-Build will download the cross-compilation tool chain, U-Boot and Linux
kernel source code when running the first run. After successfully compiling a Linux
image, there are files and folders that can be seen in Orangepi-Build
a. build.sh: Compile the startup script
b. external: Contains the configuration file, a specific function script, and the
source of some programs that the compilation Image. The rootfs compression
packet cached during the compilation Image is also stored in external
c. kernel: Stores the source code of the Linux kernel. The folder named
orange-pi-5.10-rk35xx stores the kernel source code of the legacy branch of the
RK3588/RK3588S  series development board. The folder named
orange-pi-6.1-rk35xx stores the RK3588 /Kernel source code of the current
branch of the RK3588S series development board. Please do not modify the
name of the folder of the kernel source code manually. If modified, the kernel
source code will be re-downloaded when the compilation system is running.
d. LICENSE: GPL 2 License file
README.md: orangepi-build description file
output: Stay the compiled U-Boot, Linux and other deb bags, compile logs, and

compile-generated image
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scripts: General script compiled Linux image

ua

h. toolchains: Staying cross compilation tool chain
i. u-boot: Store the u-boot source code. The folder named v2017.09-rk3588 stores
the u-boot source code of the legacy and current branches of the
RK3588/RK3588S series development board. Please do not modify the name of
the u-boot source code folder manually. , if modified, the u-boot source code will
be re-downloaded when the compilation system is running.
j. userpatches: Store the configuration file needed to be used in the compilation
script
test@test:~/orangepi-build$ 1s
build.sh  external kernel LICENSE output README.md  scripts

toolchains u-boot wuserpatches

6.3. Compile u-boot

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select U-boot package, then press Enter

| 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) Then select the model of the development board

I Choose an option
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WLFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE 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
orangepi80@ 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

WWww.orangepi.org www.xunlong.tv
516


https://github.com/orangepi-xunlong/orangepi-build/blob/main/README.md
http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

4) Then it will start to compile u-boot, and some information prompted during
compilation is explained as follows

a. u-boot source code version
[ 0.k. ] Compiling u-boot [ v2017.09 ]

b. The version of the cross-compilation toolchain

[ 0.k. ] Compiler version [ aarch64-linux-gnu-gec 7.4.1 |

c. Path to the generated u-boot deb package

[ 0.k. ] Target directory [ orangepi-build/output/debs/u-boot |

d. The package name of the generated u-boot deb package

[ 0.k. ] File name [ linux-u-boot-legacy-orangepiS 1.0.2_armo64.deb ]

e. Compilation time

[ 0.k. ] Runtime [ 1 min ]

f.  Repeat the command to compile u-boot, use the following command to start
compiling u-boot directly without selecting through the graphical interface
[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepi5 BRANCH=legacy
BUILD_OPT=u-boot KERNEL_CONFIGURE=no ]

5) View the u-boot deb package generated by compilation
test@test:~/orangepi-build$ Is output/debs/u-boot/
linux-u-boot-legacy-orangepi5 1.0.2_arm64.deb

6) The files contained in the generated u-boot deb package are as follows
a. Use the following command to decompress the deb package
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ $ dpkg -x \
linux-u-boot-legacy-orangepiS_1.0.2_armé4.deb . (Note that there is a "." at the

end of the command)
test@test:~/orangepi_build/output/debs/u-boot$ Is

linux-u-boot-legacy-orangepi5 1.0.2_armé64.deb usr

b. The decompressed file is as follows

test@test:~/orangepi-build/output/debs/u-boot$ tree usr

[USr
L—1ib

I— linux-u-boot-legacy-orangepi5 1.0.2_arm64
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| 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) When the orangepi-bulid compilation system compiles the u-boot source code, it will
first synchronize the u-boot source code with the u-boot source code of the github server,
so if you want to modify the u-boot source code, you first need to turn off the download
and update function of the source code (need This function can only be turned off after
u-boot has been fully compiled, otherwise it will prompt that the source code of
u-boot cannot be found. If the source code compressed package is downloaded from
Google Drive, there is no such problem because the source code of u-boot cached),
otherwise the changes made will be restored, the method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

8) When debugging u-boot code, you can use the following method to update u-boot in
the linux image for testing
a. Upload the compiled u-boot deb package to the linux system of the development
board
test@test:~/orangepi-build$ cd output/debs/u-boot
test@test:~/orangepi_build/output/debs/u-boot$ scp \

linux-u-boot-legacy-orangepiS_1.0.2_armo64.deb root@192.168.1.xxx:/root

b. Then log in to the development board and uninstall the deb package of u-boot

installed

root(@orangepi:~# apt purge -y linux-u-boot-orangepiS-legacy

c. Install the new u-boot deb package just uploaded

root@orangepi:~# dpkg -i linux-u-boot-legacy-orangepi5 1.0.2_arm64.deb

d. Then run the nand-sata-install script
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root@orangepi:~# nand-sata-install
e. Then select 5 Install/Update the bootloader on SD/eMM to update the u-boot
in the TF card or 7 Install/Update the bootloader on SPI Flash to update the

u-boot in the SPI Flash

Choose an option:

Current root: UUID=274c5da6-6683-4035-8150-99ch8e8e7136

Boot from SD - system on SATA, USB or NVMe
Ront from SPT - qufpm nn SATA._ |ISR nr NVMe

Install/Update the bootloader on SD/eMMC

Install/Update the bootloader on SPI Flash

~JE s =

<Cancel>

f.  After pressing the Enter key, a Warning will pop up first

eMMC and USB Orange Pi installer v3.0.0

m m MM MMAOM MM MMM MM M men
# # # ## # "##'m # # #'m #m"
"HHHE O# # #oomm" # Em # O # ##m##E mn
o #emit # "m#t HH## # #H# #
# # # ## "# #oom#nm # 0 # "mom”

This script will update the bootloader on SD/eMMC. Continue?

T > <ho >

g. Press the Enter key again to start updating u-boot, and the following information

will be displayed after the update is completed

Writing bootloader

Done.

h. Then you can restart the development board to test whether the modification of

u-boot takes effect

9) Other useful information
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a. In the u-boot 2017.09 source code, the defconfig configuration file used by the

development board is

orangepi-build/u-boot/v2017.09-rk3588/configs/orangepi_S_defconfig
b. In the u-boot 2017.09 source code, the dts file used by the development board is
orangepi-build/u-boot/v2017.09-rk3588/arch/arm/dts/rk3588s-orangepi-5.dts

6.4. Compile the linux kernel

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Kernel package, then press Enter

| 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) Then select the model of the development board

I Choose an option I
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WLFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid4-1lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi80@ 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

4) Then it will prompt whether to display the kernel configuration interface. If you do
not need to modify the kernel configuration, select the first one. If you need to modify the

kernel configuration, select the second one.

| Choose an option |

Select the kernel configuration.

Do not change the kernel configuration

Show a kernel configuration menu before compilation
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5) Then select the branch type of the kernel source code
a. legacy branch will compile the linux5.10 kernel source code
b. current branch will compile the linux6.1 kernel source code
|

| Choose an option |
Select the target kernel branch

current Recommended. Come with best support

legacy 01d stable / Legacy

6) If you choose to display the kernel configuration menu (the second option) in step 4),
the kernel configuration interface opened by make menuconfig will pop up. At this time,
you can directly modify the kernel configuration, save and exit after modification. Yes,

after exiting, the kernel source code will be compiled

Linux/arm64 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, <?>
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 ACPT (Advanced Configuration and Power Interface) Support
[*] Virtualization --->
-*- ARM64 Accelerated Cryptographic Algorithms ---
General architecture-dependent options --->
[*] Enable loadable module support --->
v(+)

< Exit > < Help > < Save > < Load >

a. If you do not need to modify the configuration options of the kernel, when
running the build.sh script, pass in KERNEL_CONFIGURE=no to temporarily
block the pop-up kernel configuration interface

test@test:~/orangepi-build$ sudo ./build.sh KERNEL_CONFIGURE=no
b. You can also set KERNEL_CONFIGURE=no in the
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orangepi-build/userpatches/config-default.conf configuration file, which can
permanently disable this function

c. Ifthe following error is displayed when compiling the kernel, it is because the
terminal interface of the Ubuntu PC is too small to display the make menuconfig
interface. Please maximize the terminal of the Ubuntu PC and run the build.sh script

again

HOSTCC scripts/kconfig/mconf.o
HOSTCC scripts/kconfig/1lxdialog/checklist.o
HOSTCC scripts/kconfig/lxdialog/util.o
HOSTCC scripts/kconfig/1lxdialog/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 least 19 (ines 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 [ compilation.sh:376
] Error kernel menuconfig failed
] Process terminated

7) Part of the information prompted when compiling the kernel source code is as follows
a. The version of the linux kernel source code
[ 0.k. ] Compiling current kernel [ 5.10.110 ]

b. The version of the cross-compilation toolchain used

[ 0.k. ] Compiler version [ aarch64-none-linux-gnu-gcc 11.2.1 |

c. The configuration file used by the kernel by default and the path where it is

stored

[ 0.k. ] Using kernel config file [ config/kernel/linux-rockchip-rk3588-legacy.config ]

d. The path of the deb package related to the kernel generated by compiling

[ 0.k. ] Target directory [ orangepi-build/output/debs/ |

e. The package name of the compiled kernel image deb package

[ 0.k. ] File name [ linux-image-legacy-rockchip-rk3588 1.0.2 _armé64.deb ]

f.  The time used for compilation

[ 0.k. ] Runtime [ 5 min ]

g. Finally, the compilation command to repeatedly compile the kernel selected last
time will be displayed. Use the following command to start compiling the kernel
source code directly without selecting through the graphical interface

‘[ o.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiS BRANCH=legacy
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‘BUILD_OPT=kernel KERNEL_CONFIGURE=no |

8) View the deb package related to the kernel generated by compilation
h.  linux-dtb-legacy-rockchip-rk3588_1.0.2_armé4.deb Contains dtb files used by the kernel
i.  linux-headers-legacy-rockchip-rk3588 1.0.2_armé64.deb Include kernel headers
j.  linux-image-legacy-rockchip-rk3588 1.0.2 armé64.deb Contains kernel images and kernel

modules

test@test:~/orangepi-build$ Is output/debs/linux-*
output/debs/linux-dtb-legacy-rockchip-rk3588 1.0.2 arm64.deb
output/debs/linux-image-legacy-rockchip-rk3588 1.0.2 arm64.deb
output/debs/linux-headers-legacy-rockchip-rk3588 1.0.2 arm64.deb

9) The files contained in the generated linux-image deb package are as follows
k. Use the following command to decompress the deb package
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 1.0.2_armé64.deb test/
test@test:~/orangepi_build/output/debs$ cd test
test@test:~/orangepi_build/output/debs/test$ dpkg -x \
linux-image-legacy-rockchip-rk3588 1.0.2_arm64.deb .
test@test:~/orangepi_build/output/debs/test$ ls

boot etc lib linux-image-legacy-rockchip-rk3588 1.0.2 arm64.deb usr

l.  The decompressed file is as follows
test@test:~/orangepi-build/output/debs/test$ tree -L 2

I— boot

| I— config-5.10.110-rockchip-rk3588
| I— System.map-5.10.110-rockchip-rk3588
| L— vmlinuz-5.10.110-rockchip-rk3588

| L— modules
I— linux-image-legacy-rockchip-rk3588 1.0.2 arm64.deb
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L usr

—1ib

L— share

10) When the orangepi-bulid compilation system compiles the linux kernel source code,
it first synchronizes the linux kernel source code with the linux kernel source code of the
github server, so if you want to modify the linux kernel source code, you first need to turn
off the update function of the source code (the linux kernel needs to be fully compiled
once This function can only be turned off after the source code, otherwise it will
prompt that the source code of the linux kernel cannot be found. If the source code
compressed package downloaded from Google Drive, there is no such problem,
because the source code of linux has been cached), otherwise the modification made
will be restored, the method is as follows:

Set the IGNORE UPDATES variable in userpatches/config-default.conf to "yes"
test@test:~/orangepi-build$ vim userpatches/config-default.conf
IGNORE UPDATES="yes"

11) If the kernel has been modified, the following method can be used to update the
kernel and kernel modules of the development board linux system
m. Upload the deb package of the compiled linux kernel to the linux system of the
development board
test@test:~/orangepi-build$ cd output/debs
test@test:~/orangepi-build/output/debs$ scp \
linux-image-legacy-rockchip-rk3588 1.0.2_armé4.deb root@192.168.1.xxx:/root
n. Then log in to the development board and uninstall the deb package of the

installed linux kernel

root(@orangepi:~# apt purge -y linux-image-legacy-rockchip-rk3588

o. Install the deb package of the new linux kernel just uploaded

root@orangepi:~# dpkg -i linux-image-legacy-rockchip-rk3588 1.0.2 _armé64.deb

p- Then restart the development board, and then check whether the kernel-related

modifications have taken effect

root(@orangepi:~# reboot

12) Other useful information

a. The storage location of the kernel configuration file is as follows. Please do not
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go to the kernel source code to find the kernel configuration file used by the

development board.

a) Linux5.10
orangepi-build/external/config/kernel/linux-rockchip-rk3588-legacy.config

b) Linux6.1
orangepi-build/external/config/kernel/linux-rockchip-rk3588-current.config

b. The location of the dts file used by the development board

a) Linux5.10

orangepi-build/kernel/orange-pi-5.10-rk35xx/arch/armé64/boot/dts/rockchip/rk3588s

-orangepi-S.dts
b) Linux6.1
orangepi-build/kernel/orange-pi-6.1-rk35xx/arch/armé64/boot/dts/rockchip/rk3588s-

orangepi-S.dts

6.5. Compile rootfs

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Rootfs and all deb packages, then press Enter

| 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) Then select the model of the development board

I Choose an option I
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WLFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid4-1lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi80@ 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
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4) Then select the branch type of the kernel source code. Currently, the rootfs maintained

by the kernel source code uses the same set.

| Choose an option |
Select the target kernel branch

current Recommended. Come with best support
legacy O0ld stable / Legacy

5) Then select the type of rootfs

| Choose a release package base |
Select the target 0S release package base

bullseye Debian 11 Bullseye

Jammy Ubuntu jammy 22.04 LTS

6) Then select the type of image
a. Image with console interface (server) Indicates the image of the server version,
which is relatively small
b. Image with desktop environment Indicates a image with a desktop, which is

relatively large

| Choose an option |

Select the target image type.

Image with console interface (server)
Image with desktop environment

7) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal
version will be much less than that of the Standard version (please do not choose the
Minimal version if there is no special requirement, because many things are not

pre-installed by default. Some functions may not be available)

| Choose an option |

Select the target image type.

Standard image with console interface

Minimal image with console interface

8) If you are compiling the image of the desktop version, you also need to select the type
of desktop environment. Currently, Ubuntu Jammy supports XFCE and Gnome desktops,
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while Ubuntu Focal and Debian only support XFCE

| 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

You can then select additional packages that need to be installed. Please press the
Enter key to skip directly here.

| 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>

9) Then it will start to compile rootfs, and some of the information prompted during

compilation are as follows

a. The type of rootfs

[ 0.k. ] local not found [ Creating new rootfs cache for jammy]

b. The storage path of the compiled rootfs compressed package

[ 0.k. ] Target directory [ external/cache/rootfs |

c. The name of the rootfs compressed package generated by compilation
[ 0.k. ] File name [ jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4 |

d. The time used for compilation

www.orangepi.org www.xunlong.tv
527


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

[ 0.k. ] Runtime [ 13 min ]

10) View the rootfs compressed package generated by compilation

a. jammy-xfce-arm64.f930ffoebbac1a72108a2e¢100762b18f.tar.lz4 is the rootfs
compressed package, the meaning of each field of the name is

a) jammy indicates the type of linux distribution of rootfs

b) xfce means rootfs is the type of desktop version, if it is cli, it means the type
of server version

c) armé64 represents the architecture type of rootfs

d) 1930ff6ebbac1a72108a2e100762b18f is the MD5 hash value generated by
the package names of all software packages installed by rootfs. As long as the list of
software packages installed by rootfs is not modified, this value will not change. The
compilation script will use this MD5 hash value to generate Determine whether
rootfs needs to be recompiled
b. jammy-xfce-arm64.f930ff6ebbac1a72108a2e100762b18f.tar.1z4.list lists the

package names of all packages installed by rootfs

test@test:~/orangepi-build$ Is external/cache/rootfs/
bullseye-xfce-arm64.5250ec7002de9e81a41del169f1£89721.tar.1z4
bullseye-xfce-arm64.5250ec7002de9e81a41de16911£89721 .tar.1z4.current
bullseye-xfce-arm64.5250ec7002de9e81a41del1 6911189721 .tar.1z4 list

11) If the required rootfs already exists under extermal/cache/rootfs, then compiling
rootfs again will directly skip the compilation process and will not restart the compilation.
When compiling the image, it will also go to external/cache/rootfs to find out whether it
has If there is rootfs available in the cache, use it directly, which can save a lot of

download and compilation time.

6. 6. Compile linux image

1) Run the build.sh script, remember to add sudo permission
test@test:~/orangepi-build$ sudo ./build.sh

2) Select Full OS image for flashing, then press Enter
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| 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) Then select the model of the development board

I Choose an option I
Please choose a Board.

orangepi3 Allwinner H6 quad core 1GB/2GB RAM GBE WLFi/BT eMMC USB3
orangepi3-lts Allwinner H6 quad core 2GB RAM GBE WiFi/BT-AWB59A eMMC USB3
orangepizero2 Allwinner H616 quad core 512MB/1GB RAM WiFi/BT GBE SPI

orangepi4 Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepid4-1lts Rockchip RK3399 hexa core 4GB RAM GBE eMMC USB3 USB-C WiFi/BT
orangepi80@ 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

4) Then select the branch type of the kernel source code
a. legacy branch will compile the linux5.10 kernel source code

b. current branch will compile the linux6.1 kernel source code
| Choose an option |

Select the target kernel branch

current Recommended. Come with best support

legacy 01d stable / Legacy

5) Then select the type of rootfs

| Choose a release package base |
Select the target 0S release package base

bullseye Debian 11 Bullseye

Jammy Ubuntu jammy 22.04 LTS

6) Then select the type of image
a. Image with console interface (server) Indicates the image of the server version,
which is relatively small
b. Image with desktop environment Indicates a image with a desktop, which is

relatively large
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Image with console interface (server)

| Choose an option |
Select the target image type.
Image with desktop environment

7) If you are compiling the image of the server version, you can also choose to compile
the Standard version or the Minimal version. The pre-installed software of the Minimal
version will be much less than that of the Standard version (please do not choose the
Minimal version if there is no special requirement, because many things are not

pre-installed by default. Some functions may not be available)

| Choose an option

Select the target image type.

Standard image with console interface

Minimal image with console interface

8) If you are compiling the image of the desktop version, you also need to select the type
of desktop environment. Currently, Ubuntu Jammy supports XFCE and Gnome desktops,
while Ubuntu Focal and Debian only support XFCE

| 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

You can then select additional packages that need to be installed. Please press the

Enter key to skip directly here.
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Select which kind of softwares you'd like to add to your build

| Choose desktop softwares to add |

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>

9) Then it will start to compile the linux image. The general process of compilation is as

follows

a. Initialize the compilation environment of Ubuntu PC and install the software
packages required for the compilation process

b. Download the source code of u-boot and linux kernel (if cached, only update the
code)

c. Compile u-boot source code and generate u-boot deb package

d. Compile the linux source code and generate linux-related deb packages

e. Make the deb package of linux firmware

f. Make the deb package of the orangepi-config tool

g. Create a deb package supported by the board

h. If you are compiling the desktop image, you will also create desktop-related deb
packages

1. Check whether the rootfs has been cached, if not, recreate the rootfs, if it has been
cached, directly decompress and use

j. Install the previously generated deb package into rootfs

k. Make some specific settings for different development boards and different types
of images, such as pre-installing additional software packages, modifying system
configuration, etc.

1. Then make an image file and format the partition, the default type is ext4

m. Then copy the configured rootfs to the imageed partition

n. Then update initramfs

o. Finally, write the bin file of u-boot into the image through the dd command
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10) After compiling the image, the following information will be prompted
a. The storage path of the compiled image
[ 0.k. ] Done building
[ output/images/orangepiS_1.0.2_debian_bullseye_desktop_xfce linux5.10.160/oran

gepiS_1.0.2_debian_bullseye desktop xfce linux5.10.160.img |

b. Compilation time
[ 0.k. ] Runtime [ 19 min |

c. Repeat the command to compile the image, and use the following command to
start compiling the image directly without selecting through the graphical
interface

[ 0.k. ] Repeat Build Options [ sudo ./build.sh BOARD=orangepiS BRANCH=legacy
BUILD_OPT=image RELEASE=bullseye BUILD MINIMAL=no
BUILD_DESKTOP=no KERNEL_CONFIGURE=yes |

7. Linux Development Manual

7.1. The method of compiling the kernel source code separately

in the linux system of the development board

1) First download the Linux kernel source code of the development board
a. If you are using a Linux 5.10 kernel system, you need to download the

orange-pi-5.10-rk35xx branch.

wWWwWw.orangepi.org www.xunlong.tv
532


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

orangepi@orangepi:~$ git clone --depth=1 -b orange-pi-5.10-rk35xx https://github.com/orangepi-xunlong/linux-orangepi

b. If you are using a Linux 6.1 kernel system, you need to download the

orange-pi-6.1-rk35xx branch.

orangepi@orangepi:~$ git clone --depth=1 -b orange-pi-6.1-rk35xx https://github.com/orangepi-xunlong/linux-orangepi

If you have problems downloading the code from github, you can go to the
official information of the development board to download the compressed kernel
source code package, then upload it to the Linux system of the development board,

and then decompress it.

orange-pi-6.1-rk35xx.tar.gz.mdSsum
orange-pi-6.1-rk35xc.tar.gz

orange-pi-5.10-rk35xx.targz.md5sum

kernel_orange-pi-5-rk3588

orange-pi-5.10-rk35xx.tar.gz

The command to decompress the kernel source code archive is:
a. Linux5.10 kernel

orangepi@orangepi:~$ tar zxf orange-pi-5.10-rk35xx.tar.gz

orangepi@orangepi:~$ mv orange-pi-5.10-rk35xx linux-orangepi

b. Linux6.1 kernel

orangepi@orangepi:~$ tar zxf orange-pi-6.1-rk35xx.tar.gz

orangepi@orangepi:~$ mv orange-pi-6.1-rk35xx linux-orangepi

After decompression, please execute the following command to synchronize the
source code with github to ensure that the source code is in the latest state:
orangepi@orangepi:~$ cd linux-orangepi

orangepi@orangepi:~/linux-orangepi$ git pull

2) Then configure the default kernel configuration

orangepi@orangepi:~$ cd linux-orangepi

orangepi@orangepi:~/linux-orangepi$ make rockchip_linux_defconfig

rockchip_linux_defconfig The path in the Kkernel source code is H
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H arch/armé4/configs/

3) Then compile the kernel source code

orangepi@orangepi:~/linux-orangepi$ make -j10

4) Then install the kernel module

orangepi@orangepi:~/linux-orangepi$ sudo make modules_install

The installation path of the kernel module is: /lib/modules

After executing the sudo make modules_install command, you can see that there
will be an additional kernel module folder under /lib/modules/:
orangepi@orangepi5:~$ Is /lib/modules
# If it is a system with Linux 5.10 kernel, the output is as follows
5.10.160+ 5.10.160-rockchip-rk3588
# If it is a system with Linux 6.1 kernel, the output is as follows
6.1.43+ 6.1.43-rockchip-rk3588

5) Then install the kernel image and ulnitrd

orangepi@orangepi:~/linux-orangepi$ sudo make install

The installation path of the kernel image and ulnitrd is: /boot/

After executing the sudo make install command, you can see that there will be
one more kernel file under /boot/:
orangepi@orangepiS:~/linux-orangepi$ Is /boot/vmlinuz*
# If it is a system with Linux 5.10 kernel, the output is as follows
/boot/vmlinuz-5.10.160+ /boot/vmlinuz-5.10.160-rockchip-rk3588
# If it is a system with Linux 6.1 kernel, the output is as follows
/boot/vmlinuz-6.1.43+ /boot/vmlinuz-6.1.43-rockchip-rk3588

The file /boot/Image is actually loaded when the system starts, and Image is a

copy of the vmmlinuz file.
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6) Then install the dtb file into /boot/dtb

orangepi@orangepi:~/linux-orangepi$ sudo make dtbs_install INSTALL_DTBS_PATH=/boot/dtb/

7) Then restart the Linux system and the newly compiled kernel will be loaded

orangepi@orangepi:~$ uname -r

# If it is a Linux5.10 system, the output is as follows

5.10.160+

# If it is a Linux 6.1 system, the output is as follows

6.1.43+

8. Instructions for using the Android 12 system

8. 1. Supported Android versions

Android version

kernel version

Android 12 Linux5.10
Android 12 Box Linux5.10
8. 2. Android function adaptation
Function Android 12 Android12 Box

USB2.0x2 OK OK
USB3.0x1 OK OK
USB Type-C 3.0 OK OK
DP display OK OK
M.2 NVMe SSD Boot OK OK
M.2 SATA SSD Boot OK OK
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AP6275P-WIFI OK OK
AP6275P-Bluetooth OK OK
GPIO (26pin) OK OK
UART (26pin) OK OK
SPI (26pin) OK OK
12C (26pin) OK OK
PWM (26pin) OK OK
3pin debug serial port OK OK
TF card start OK OK
HDMI video OK OK
HDMI audio OK OK
OV13850 camera OK OK
OV1385S5 camera OK OK
LCD1 OK NO

LCD2 OK NO
Gigabit Ethernet port OK OK
Network port status light OK OK
MIC OK OK
headphone playback OK OK
headphone recording OK OK
led light OK OK

GPU OK OK

NPU OK OK

VPU OK OK

switch button OK OK
HDMI CEC function NO OK

8.3. How to use the USB wireless network card

1) The currently mirrored USB wireless network card models are as follows:

Chip model Function

VID&PID

Adaptation

RTL8821CU 2.4G +5G WIFI+BT 4.2 Obda:c820

Support WIFI, Bluetooth and hotspot

RTL8723BU 2.4G WIFI+BT4.0

Obda:b720

Support WIFI and Bluetooth function,
does not support hotspot
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RTLS8811CU 2.4G +5G WIFI Obda:c811 Support WIFI function and open
hotspot

2) The pictures of the above three USB wireless network cards are as follows:
a. The picture of the RTL8821CU USB wireless network card module is as

follows:

b. The picture of the RTL8723BU USB wireless network card module is as

follows:

c. The picture of the RTL8811CU USB wireless network card module is as

follows:

3) The test methods of the above three types of USB wireless network cards are the same.
First, the USB network card needs to be inserted into the USB interface of the

development board.

4) Then, for the connection and test method of WIFI, please refer to the section of WIFI

connection test method

WWW.orangepi.org www.xunlong.tv
537



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

5) For the Bluetooth test, please refer to the Bluetooth test method section

8.4. How to use AP6275P PCle network card

1) First, you need to purchase an AP6275P PCle network card as shown in the figure

below

E uMu.un.‘ =

2) Then insert the AP6275P PCle network card into the M.2 interface of the development
board and fix it

3) Then connect the power supply of the Type-C interface to the development board, and

power on

4) After the system starts, please refer to the section of WIFI connection test method
for WIFI connection and test method

5) For the Bluetooth test, please refer to the Bluetooth test method section

8. 5. WIFI connection test method

1) First click to enter the Setting
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2:04 § ¥
Q, search apps
a o
B - a| @ ;|
Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
Sound Recorder Video WiringOP

2) Then select Network & internet

Settings

Q, Search settings

= Network & internet
Wi-Fi, hotspot k

o Connected devices
Bluetooth, pairing

3) Then select Internet

Network & internet

It gsmat

Mritmrrks yoydphie

4) Then turn on the Wi-Fi switch
Internet

WiFI 2»

5) After turning on Wi-Fi, if everything is normal, you can scan to nearby Wi-Fi hotspots
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Internet

v . ] &
» &
v &
¥ &

6) Then select the Wi-Fi you want to connect to, and the password input interface shown
in the figure below will pop up
xunlong_orangepi_5G

[ show password

q W e r 1 ¥ u i o] p €1
a 5 d f g h i k J &

+ z % c v b n m ! ? +

=]

7) Then use the keyboard to enter the password corresponding to Wi-Fi, and then use the
mouse to click the Enter button in the virtual keyboard to start connecting to Wi-Fi

xunlong_orangepi_5G

Nrbsmarad nebios

8) The display after successful Wi-Fi connection is shown in the figure below:

www.orangepi.org www.xunlong.tv
540


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Internet

Wi-Fi

& runlong_orangenl 56

8.6. How to use Wi-Fi hotspot

1) First, please make sure that the Ethernet port is connected to the network cable and

can access the Internet normally

2) Then select Settings

2:04 § ¢
-] =
&8 )
Calculator Calendar
Files Gallery
»
@ »>
Sound Recorder Video

3) Then select Network & internet

Settings

Q, Search settings

= Network & internet
i Wi-Fi, hotspot k

o Connected devices
Bluetooth, pairing

4) Then select Hotspot & tethering

www.orangepi.org

Camera

@

Lightning

WiringOP

Q, Search apps

Clock Contacts Explorer
Music Search Settings
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Network & internet

Internet
Networks available

Calls & SMS

4 Airplane mode C’

¢>» Ethernet

® Hotspot & tethering

Hotspot on

5) Then select Wi-Fi hotspot
Hotspot & tethering

Use hotspot and tethering to provide internet to other devices through your mobile data connection. Apps can also create a hotspot to share content with nearby devices

Wi-Fi hotspot
Not sharing internet or content with other devices

6) Then turn on the Wi-Fi hotspot, you can also see the name and password of the
generated hotspot in the figure below, remember them, and use them when connecting to
the hotspot (if you need to modify the name and password of the hotspot, you need to
turn off the Wi-Fi first -Fi hotspot before modification)

Wi-Fi hotspot

Use Wi-Fi hotspot (’

Hotspot name
AndroidAP_6953

Security
‘WPA2-Personal

Hotspot password

7) At this point, you can take out your mobile phone. If everything is normal, you can
find the WIFI hotspot with the same name (here AndroidAP_6953) displayed under the
Hotspot name in the above picture in the WI-FI list searched by the mobile phone. Then
you can click AndroidAP_6953 to connect to the hotspot, and the password can be seen

under the Hotspot password in the above picture
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&8 Fo 4% J5 15
K& RN g )
+/ xunlong_orangepi_5G 8 0

k=

AndroidAP_6953 &

)
®

8) After the connection is successful, it will be displayed as shown in the figure below
(the interface of different mobile phones will be different, the specific interface is subject
to the display of your mobile phone). At this point, you can open a webpage on your
mobile phone to see if you can access the Internet. If you can open the webpage normally,
it means that the WI-FI Hotspot of the development board can be used normally.

{ 28 Foek B 1M
To ik [ 15 @
v/ AndroidAP_6953 8 T ()

8.7. Bluetooth test method

1) First click to enter the Setting
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2:04 § ¢

Q, search apps

Bl X a| @ B

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
Sound Recorder Video WiringOP

2) Then select Connected devices

Settings
Q Search settings

Network & internet
Wi-Fi, hotspot

9)

7 Connected devices
Bluetooth, pairing *

3) Then click Pair new device to turn on Bluetooth and start scanning the surrounding

Bluetooth devices

Connected devices

Other devices

usB

Charging this device

+ | Pairnew device
Bluetooth will turn on te pair k

4) The searched Bluetooth devices will be displayed under Available devices
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Pair new device

Device name
rk3588

Available devices

t. test &

®

Tablet's Bluetooth address: 00:E0:4C:23:99:87

5) Then click the Bluetooth device you want to connect to start pairing. When the

following interface pops up, please use the mouse to select the Pair option

Pair with test?

Bluetooth pairing code

972414

D Allow access to your contacts and call history

CANCEL PAIR

6) The test here is the configuration process of the development board and the Bluetooth
of the Android mobile phone. At this time, the following confirmation interface will pop
up on the mobile phone. After clicking the pairing button on the mobile phone, the

pairing process will start

r 1

E5rk3588Ec1318?

I F R AT
972414

SRR EAIEIRREIFCR

7) After the pairing is completed, you can see the paired Bluetooth device as shown in
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the figure below

Connected devices

Other devices

P USB

Charging this device

+  Pair new device

Previously connected devices

. test £

8) At this time, you can use the Bluetooth of your mobile phone to send a picture to the
development board. After sending, you can see the following confirmation interface in
the Android system of the development board, and then click Accept to start receiving the
picture sent by the mobile phone.

— -

Accept incoming file?

From
test

Filename

Screenshot_20220914_140609_com.android.settings.jpg

Size
170 kB

DECLINER ACCEPT

9) You can open the Download directory in the file manager to view the pictures

received by the Android system Bluetooth of the development board

Internal Memory/Download

A Home LevelUp = Multi [ Editor NewFolder Back

ﬂ Screenshot_20220914_140609_com.android.settings_102838.jpg
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8.8. How to use 10.1 Inch MIPI screen

Please make sure that the image used is the following three versions of the
image:

OrangePi5_RK3588S_Android12_led_v1.x.x.img

OrangePi5_RK3588S_Android12_spi-nvme_lcd_vl1.x.x.img

OrangePi5_RK3588S Android12_spi-sata_led_v1.x.x.img

1) The screen needs to be assembled first, please refer to the assembly method of the
10.1-inch MIPI screen

2) There are two mipi lcd screen interfaces on the development board, we define:
a. The location of the lcd] interface is:

LCD1

oo - - o
Mexnianans

i

3) Connect the assembled screen to the lcd1 or lcd2 interface, connect the Type-C power
supply to the board, and power on. After the system starts, you can see the screen display
as shown in the figure below
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8.9. Test method of OV13850 and OV13855 MIPI camera

Currently the development board supports two MIPI cameras, OV13850 and
OV13855, the specific pictures are as follows:
a. OV13850 camera with 13 million MIPI interface

b. OV13855 camera with 13 million MIPI interface
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The adapter boards and FPC cables used by the OV13850 and OV 13855 cameras are
the same, but the positions of the two cameras connected to the adapter boards are
different. The FPC cable is shown in the figure below. Please note that the FPC cable has
a direction. The end marked TO MB needs to be inserted into the camera interface of the
development board, and the end marked TO CAMERA needs to be inserted into the
camera adapter board.

There are a total of 3 camera interfaces on the camera adapter board, and only one
can be used at a time, as shown in the figure below, of which:
a. No.1 port is connected to OV13850 camera
b. No.2 interface is connected to OV13855 camera

c. No. 3 interface is not used, just ignore it

Interface 2

Interface 3

Interface 1

There are a total of 3 camera interfaces on the Orange Pi 5 development board. We
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define the positions of Cam1, Cam2 and Cam3 as shown in the figure below:

The method of inserting the camera into the Caml interface of the development

board is as follows:

ot o= -

The method of inserting the camera into the Cam2 interface of the development

board is as follows:

The method of inserting the camera into the Cam3 interface of the development

board is as follows:

AU

Cam_ssarTEE_¥1 3

% 1

www.orangepi.org www.xunlong.tv
550


http://www.orangepi.cn/
http://www.xunlong.tv/

O range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

The Android system defaults to the configuration of Cam1 and Cam3, so if you want
to use the camera, please choose one of the Cam1 and Cam3 interfaces. After connecting
the camera to the development board, we can use the following method to test the

camera:

a. Open the camera APP on the desktop

Or‘anqc Pi

B . Ol

b. Then you can see the preview screen of the camera

In addition to single camera, we can also connect two cameras at the same time. It
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should be noted that currently, please use the combination of Cam1+Cam3 for testing
dual cameras (support ov13850 and ov13855 mix and match). After connecting the dual
cameras, open the camera APP to see the picture of one of the cameras as in the previous
steps.

The method to switch to another camera is:

a. First click the three dots in the upper right corner

b. Then click the position shown in the figure below to switch the camera
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Press and hold the mouse in the area shown in the red box in the picture below of the
camera APP and then drag to the right to call up the switching interface for taking

pictures and recording

The switching interface of taking pictures and recording is as follows, click Video to

switch to video recording mode

Camera

Click the position shown in the figure below to enter the camera setting interface
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- Camera

The setting interface of the camera is as follows:

Resolution & quality

Capture Sound .
Save location (&)

Restore Default Settings

B (B o < o m

Currently testing OV13850 does not support 4K video recording (OV13855
supports), only supports up to 1080p, please switch the video format to 1080p in the
settings when recording video, the steps are as follows:

a. First enter the setting interface of the camera APP, and then click Resolution &

quality

www.orangepi.org www.xunlong.tv
554


http://www.orangepi.cn/
http://www.xunlong.tv/

b1 o
£ .1

----- s range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

<« Settings

Capture Sound &5

Save location @

Restore Default Settings

b. Then set the Video format to 1080p in Video

Camera
Back camera photo

(4:3) 13.2 megapixels

Front camera photo
(4:3) 13.2 megapixels

Video

Back camera video
HD 1080p

Front camera video
HD 1080p

8. 10. 26pin interface GPIO, UART, SPI and PWM test

8.10. 1. 26pin GPIO port test

1) First click on the wiringOP icon to open the wiringOP APP

Q Search apps

e b P
& - a @ B
Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
Sound Recorder Video wiringOP

2) The main interface of wiringOP APP is displayed as shown in the figure below, and
then click the GPIO_TEST button to open the GPIO test interface
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12:02

wiringOP

GPIO_TEST

UART_TEST
12C_TEST
SPI_TEST

PWM_TEST

3) The GPIO test interface is shown in the figure below. The two rows of CheckBox
buttons on the left are in one-to-one correspondence with the 26pin pins. When the
CheckBox button is checked, the corresponding GPIO pin will be set to OUT mode, and
the pin level will be set to high level; when the checkbox is unchecked, the GPIO pin
level will be set to low level; When the GPIO READALL button is pressed, information

such as the wPi number, GPIO mode, and pin level can be obtained.

813 85 ¢ © )
wiringOP
GPIO READALL
spASs [
scLs [
pwm1s ] [ rxpo
[ 0o

caN1Rx [] [ canz_tx

can1_Tx []

canzRx [ [ span
[0 scLa

sPI4_TXD []

spia_rxD [} [] GPi02_D4

sPia_cLk [] [] spia_cst

[ pwmi

4) Then click the GPIO READALL button, the output information is as shown in the

figure below:
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815 5 ¢

wiringOP

GPIO READALL IS
spA5 []
scLs [

Pwm15 [} [] RxD.0

[J T™xp.0
CcAN1_RX [[] [] caN2_TX
CAN1_TX []
3.3V
CAN2_RX [[] [] spA.1 SPTAL D
SPI4_RXD GP102_D4

[ scLa SPI4_CLK 3 24 SPI4_CS1

sPI4_TXD ] PWM1

sPi4_RxD [] [] GPI02.D4 | i Physical
spi4_CLK [[] [] sPia_cs1

] pwm1

= IO L] < o wm

5) There are a total of 16 GPIO ports in the 26pins of the development board that can be
used. The following takes pin 7—the corresponding GPIO is GPIO1 C6——the
corresponding wPi serial number is 2—as an example to demonstrate how to set the high
and low levels of the GPIO port. First click the CheckBox button corresponding to pin 7.
When the button is selected, pin 7 will be set to high level. After setting, you can use a
multimeter to measure the voltage value of the pin. If it is 3.3v, it means setting high

level success
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spAs [ ]
scL.5 [ ]

PWM15 [ ] RXD.O

[] TxD.0
caN1Rrx [ ] [] canz_TX
CAN1_TX []

CAN2RX [] [C] spA.1

[ ] scLa
SPI4_TXD [ |
sPi4_RxD [ ] [] GPI02_D4
sPi4_cLK [ ] [] spia_cst

] PWM1

6) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT, and the pin level is high

818 8 ¢

wiringOP

GPIO READALL
sDA5 []
scLs [
PWM15 [ rxp.0
[J txp.0
canN1Rrx [] [] canztx
CAN1_TX []
canz2Rx [] [] sbaa
[ scLa
SPI4_TXD []
spiarRxD [[] [] ePio2_D4
spia_cLk [] [] spia_cst

] pwm1

7) Click the CheckBox button in the figure below again to cancel the check status. Pin 7
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will be set to low level. After setting, you can use a multimeter to measure the voltage

value of the pin. If it is Ov, it means that the low level is set successfully.

SDA.5 [ ]

scL5 [ ]

pwm15 [ ] |[] RXD.O

[] TxD.0
caN1Rx [] [] cAN2_TX
CAN1_TX []
caN2_RX [ ] [] spA.1

] scL1
SPI4_TXD [ |
sPl4_RXD [ ] [] GPl02_D4
sPia_cLK [ ] [] spi4_cst

[ ] pwM1

8) Then click the GPIO READALL button, you can see that the current pin 7 mode is
OUT, and the pin level is low

8215 ¢

wiringOP

GPIO READALL

spA.s [
seLs [
pwmis [] [] rxp.0
[] ™o.0
caN1 Rx [] [] canz1x
CAN1_TX []
cANz2Rx [] [] spaa
[ /setn
sPI4_TXD []
sPiaRxp [] [] 6Pio2.D4
spiacLk [] [] spia_cst

] pwm1
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8.10.2. 26pin UART test

1) In Android, only one serial port of UARTO is opened by default. The position of
UARTO at 26pin is shown in the figure below, and the corresponding device node is
/dev/ttyS0

2) First click on the wiringOP icon to open the wiringOP APP

Q Search apps

o -
-

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
W > .
Sound Recorder Video wiringOP

3) The main interface of wiringOP APP is displayed as shown in the figure below, and
then click the UART_TEST button to open the UART test interface

12:02

wiringOP

GPIO_TEST

UART_TEST

12C_TEST
SPI_TEST

PWM_TEST

4) The serial port test interface of the APP is shown in the figure below
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12:30

wiringOP

/dev/ttyS0 ~ 115200  OPEN

= O] < o nm

5) Then enter the baud rate you want to set in the edit box, and then click the OPEN
button to open the /dev/ttySO node. After the opening is successful, the OPEN button
becomes unselectable, and the CLOSE button and SEND button become selectable.

12:31

wiringOP

SEND

6) Then use Dupont wire to short the RXD and TXD pins of uart0

7) Then you can enter a character in the send edit box below, and click the SEND button

to start sending
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12:31

wiringOP

-~ 115200 B CLOSE

8) If everything is normal, the received string will be displayed in the receiving box

12:33

wiringOP

/dev/ttyS0 ~ 115200 PEN CLOSE

SEND

8.10.3. 26pin SPI test

1) According to the schematic diagram of the 26pin interface, the spi available for

Orange Pi 5B is spi4

‘ | I2C5_SDA/UART1_RX/GPIO1_B7_J

TWMIS_TR/GPIOL C6T

W

|

UARTO_TX_M2/GPIO4_A3_J
UERTU_RX_MZ/GPI04_KZ_J

1B
2

oo oy
o

CAN1_RX M1/GPIO4_B2_J
TANI_TX_WI/GPIO4_B3_J
CANZ_RX/GPIOU_D4_J

SPI4 MOSI/UART3 TX/GPIOl Cl_J -3VZ2 B
_MTISO/UART3_RX/GFIOI_CU_J 21 ?PI*-\GC‘S-
PI4_CIK/GPIOI_CZ J S| SEI-MISO

SPI-CLK SPI-CEO
GND2 SPI-CE

P I2C1_SDA/UART4_RX/GPIO1_D3_J

50 i Power On L
2 EETE C51/6PT0T CL 7

H@ @

2) Here, the SPI interface is tested through the w25q64 module. First, the w25q64 device

is connected to the SPI4 interface
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3) Then click the wiringOP icon to open the wiringOP APP

Q Search apps

B % 0 @ B

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
W > -
Sound Recorder Video wiringOP

4) The main interface of wiringOP APP is displayed as shown in the figure below, click
the SPI_TEST button to open the SPI test interface

12:02

wiringOP

GPIO_TEST

UART_TEST

I2C_TEST

SPI_TEST

PWM_TEST

5) Then click the OPEN button to initialize the SPI
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12:37

wiringOP

/dev/spidev4.1 ¥ SPIChannel: 4 SPIPort: 1 SPISpeed: 2000000
data[o]: O0x9f data[1]: 0x09
data[2]: O0x09 data[3]: 0x09

TRANSFER

|SP\ Open Success, channel: 4, port: 1, speed:2000000|

6) Then fill in the bytes that need to be sent, such as reading the ID information of
w25q64, fill in the address 0x9f in data[0], and then click the TRANSFER button

12:37

wiringOP

/dev/spidev4.1 ¥ SPIChannel: 4 SPIPort: 1 SPISpeed: 2000000
OPEN
data[0]: | Ox9f Hata[1]: Ox09

data[2]: 0x09 data[3]: Ox09

TRANSFER

SPI| Open Success, channel: 4, port: 1, speed:2000000

7) Finally, the APP will display the read ID information
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12:41

wiringOP

/dev/spidev4.1 ~  SPIChannel: SPI Port: 1 SPISpeed: 2000000
OPEN

data[0]: 0x9f data[1]: 0x09

data[2]: 0x09 data[3): 0x09

TRANSFER

SPI Transfer success
ret:4 L3
data[0]:ff
data[1]:ef
data[2]:40
data[3]:17

8) The MANUFACTURER ID of the w25q64 module is EFh, and the Device ID is

4017h, corresponding to the value read above (h stands for hexadecimal)

MANUFACTURER ID (MF7 - MF0)

Winbond Serial Flash EFh

Device ID (ID7 - ID0) (ID15 - IDO)
Instruction ABh, 90h, 92h, 94h 9Fh
W25Q64FV (SPI) 16h 4017h
W250Q64FV (QP1) 16h 6017h

8.10.4. 26pin PWM test

1) Android only enables PWMI15 by default, and the corresponding pin is located at
26pin as shown in the figure below

2) First click on the wiringOP icon to open the wiringOP APP
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Q, Search apps

& % -] @ B

Calculator Calendar Camera Clock Contacts Explorer
Files Gallery Lightning Music Search Settings
® S =

L -
Sound Recorder Video wiringOP

3) Then click the PWM_TEST button on the main interface of wiringOP to enter the

PWM test interface
12:02

wiringOP

GPIO_TEST

UART_TEST

I2C_TEST

SPI_TEST

PWM_TEST

4) The base address corresponding to PWMIS5 is febf0030, and the right side of
pwmchip0 is just febf0030.pwm, if the displayed base address is wrong, please click the
drop-down option to select other pwmchips until febf0030 is displayed on the right

12:43 G|

wiringOP

[ e = | Period 50000

ON

pwmchip0 Duty

5) Then confirm the PWM cycle, the default configuration is 50000ns, converted to
PWM frequency is 20KHz, you can modify it yourself, click the open button to export
PWMI15
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12:43 =y
wiringOP
-

pwmchip0 Duty

6) Then drag the drag bar below to change the PWM duty cycle, and then check Enable
to output the PWM waveform

12:47

wiringOP

- Period 50000

OFF

Enable |pwmchip0 Duty [

7) Then use an oscilloscope to measure pin 7 in the 26pin of the development board, and

you can see the following waveform

3.44v
50.00us

8.11. How to use ADB

8.11.1. Use the data cable to connect to adb debugging
4) First prepare a good quality Type-C data cable
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o

5) Then use the Type-C data cable to connect the development board to the USB
interface of the computer (please use the Type-C power supply to power the development

board at the same time)

6) Install adb tool on Ubuntu PC
test@test:~$ sudo apt update
test@test:~$ sudo apt -y install adb

7) You can view the identified ADB devices through the following command
test@test:~$ adb devices

List of devices attached

S63QCF54CJ  device

test@test:~$ Isusb

Bus 003 Device 006: ID 2207:0006

8) Then you can log in to the android system through the adb shell on the Ubuntu PC
test@test:~$ adb shell

console:/ $

9) Execute the command to remount the Android system
test@test:~$ adb root
test@test:~$ adb remount

10) Then you can transfer files to the Android system

test@test:~$ adb push example.txt /system/

8.11.2. Use network connection adb debugging

H Using the network adb does not require a USB Type C interface data cable to H
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connect the computer and the development board, but to communicate through the
network, so first make sure that the wired or wireless network of the development
board has been connected, and then obtain the IP address of the development board,

and then to use.

1) Make sure that the service.adb.tep.port of the Android system is set to port number
5555

console:/ # getprop | grep "adb.tcp"

[service.adb.tcp.port]: [5555]

2) If service.adb.tcp.port is not set, you can use the following command to set the port

number of network adb

console:/ # setprop service.adb.tcp.port 5555
console:/ # stop adbd
console:/ # start adbd

3) Install adb tool on Ubuntu PC
test@test:~$ sudo apt update
test@test:~$ sudo apt install -y adb

4) Then connect network adb on Ubuntu PC
test@test:~$ adb connect 192.168.1.xxx (The IP address needs to be changed to
the IP address of the development board)

* daemon not running; starting now at tcp:5037

* daemon started successfully
connected to 192.168.1.xxx:5555

test@test:~$ adb devices
IList of devices attached
192.168.1.xxx:5555 device

5) Then you can log in to the android system through the adb shell on the Ubuntu PC
test@test:~$ adb shell

console:/ #
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8. 12. 2.4G USB remote control tested by Android Box

7) A 2.4G USB remote control that has been tested so far is shown in the figure below

a. Contains a remote control

b. A USB wireless receiver

8) The Android Box system does not require any configuration, it can be used after

plugging it in

8. 13. How to use HDMI CEC function in Android Box system

HDMI CEC allows users to control all connected devices through HDMI with
only one remote control. Based on this function, we can control the development
board with the remote control of the TV.

Before testing this function, please make sure your TV supports HDMI CEC.

1) First connect the development board to the TV through the HDMI cable, then power

on and start

2) Then turn on the HDMI CEC function in the TV settings. Different TVs may have
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different ways to turn it on. Here we take Xiaomi TV as an example. Press the menu
button on the remote control, then select CEC remote control and press the confirmation
button

sxast

HDMIER IR E

CECiE#Z

3) Then select "On" to open the HDMI CEC remote control

4) At this point, you can control the Android Box system of the development board

through the remote control of the TV
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9. How to compile Android 12 source code

9.1. Download the source code of Android 12

1) First download the Android 12 source code sub-volume compressed package from
Google Drive

a. Google Drive

RK3588S_Android_Source_Code saFE 2]

&H T i Sl RitA)

B Android 12 argz masaum .

oid_12.4ar.9200 £

"l®F ® F P PP
elz 2 2 &2 2 =

2) After downloading the sub-volume compression package of the Android 12 source
code, please check whether the MD5 checksum is correct, if not, please download the

source code again

test@test:~$ mdSsum -c Android_12.tar.gz.md5sum
Android_12.tar.gz00: OK
Android_12.tar.gz01: OK
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Android_12.tar.gz02: OK
Android_12.tar.gz03: OK
Android_12.tar.gz04: OK
Android_12.tar.gz05: OK
Android_12.tar.gz06: OK
Android_12.tar.gz07: OK

3) Then you need to merge multiple compressed files into one, and then decompress

test@test:~$ cat Android_12.tar.gz0* > Android_12.tar.gz
test@test:~$ tar -xvf Android_12.tar.gz

9.2. Compile the source code of Android 12

1) First install the software packages required to compile the Android12 source code

test@test:~$ sudo apt-get update

test@test:~$ sudo apt-get install -y git gnupg flex bison gperf build-essential \
zip curl zliblg-dev gece-multilib g++-multilib libc6-dev-i386 \
lib32ncurses5-dev x11proto-core-dev libx11-dev lib32z1-dev ccache \

libgl1-mesa-dev libxml2-utils xsltproc unzip

test@test:~$ sudo apt-get install -y u-boot-tools

2) There is a build.sh compilation script in the source code, and the compilation

parameters are as follows

-U: compile uboot

-K: compile kernel

-A: compile android

: Package and generate update.img and update spi_nvme.img

-0: Compile the OTA package

=m0 o/ o
1
=

-d: specify kernel dts

3) Compile uboot, kernel, android and package them into update.img

a. The command to compile and support HDMI 8K display mirroring (LCD off by

default) is as follows:

test@test:~$ cd Android_12
test@test:~/ Android 12$ source build/envsetup.sh
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test@test:~/ Android 123 lunch rk3588s_s-userdebug
test@test:~/ Android 12$ ./build.sh -AUKu

b. The command to compile and support LCD display image is as follows:
test@test:~$ cd Android_12
test@test:~/ Android 12$ export DUAL_LCD=true
test@test:~/ Android 123 source build/envsetup.sh
test@test:~/ Android 123 lunch rk3588s_s-userdebug
test@test:~/ Android 12$ ./build.sh -AUKu

c. The command to compile and support sata boot image is as follows:
test@test:~$ cd Android_12
test@test:~/ Android _12$ export BOOT_DEVICE=spi-sata
test@test:~/ Android _12$ source build/envsetup.sh
test@test:~/ Android 123 lunch rk3588s_s-userdebug
test@test:~/ Android 12$ ./build.sh -AUKu

4) After the compilation is complete, the following information will be printed
oAk rkimageMaker ver 2, * A dkxck

Generating new image, please wait...

Writing head info...

Writing boot file...

Writing firmware...

Generating MD5 data...

MD)5 data generated successfully!
INew image generated successfully!

Making update.img OK.

Make update image ok!

5) The final image file will be placed in the rockdev/Image-rk3588s s directory.
Among them, update.img is the TF card boot image, update spi_nvme.img is the
NVME SSD boot image

test@test:~/Android 12$ cd rockdev/Image-rk3588s s
test@test:~/Android_12/rockdev/Image-rk3588s s $ Is update*

update.img update _spi_nvme.img
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6) If you are compiling an image that supports sata startup, the image name is
update_spi_sata.img

test@test:~/Android 12$ cd rockdev/Image-rk3588s_s
test@test:~/Android_12/rockdev/Image-rk3588s s $ Is update*

update spi_sata.img

10. OpenWRT system instructions

10. 1. OpenWRT version

OpenWRT version kernel version

v22.03.4 Linux5.10.110

10. 2. OpenWRT Adaptation

Function OpenWRT
USB2.0x2 OK
USB3.0x1 OK
USB Type-C 3.0 OK
3pin debugging serial port OK
TF card start OK
Gigabit Ethernet port OK
Network port status light OK
LED light OK
USB to wired network port OK
RTL8821CU USB network card OK
RTLS8723BU USB network card OK
RTL8811 USB network card OK
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M.2 NVMe SSD boot OK
M.2 SATA SSD boot OK
AP6275P-WIFI NO

10. 3. Expand the rootfs in the TF card before the first startup

1) When the TF card starts the OpenWRT system for the first time, the resize-rootfs.sh
script will be executed to expand the rootfs, and it will automatically restart after the

expansion is completed

2) After logging in to the system, you can use the df -h command to view the size of
rootfs. If it is consistent with the actual capacity of the TF card, it means that the

automatic expansion is running correctly

root@OpenWrt:~# df -h

Filesystem Size Used Available Use% Mounted on
dev/root 14.8G 14.7G 91.6M 99% /

tmpfs 495.5M 6.1M 489.4M 1% /tmp
tmpfs 512.0K 0 512.0K 0% /dev
dev/root 14.8G 14.7G 91.6M  99% /opt/docker

10. 4. How to log in to the system

10.4.1. Login via serial port
1) First, to use the debugging serial port, please refer to the chapter on how to use the

debugging serial port

2) The OpenWrt system will automatically log in as the root user by default, and the

display interface is as follows

WWww.orangepi.org www.xunlong.tv
576


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

BusyBox v1.33.1 (2021-16-24 69:081:35 UTC) built-in shell (ash)

OpenWrt 21.02.1, r16325-88151b8303

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized S55H logins.

root@Openkrt: /# D

10.4. 2. Log in to the system via SSH

Please note that in the OpenWrt system of Orange Pi 5, the network port is
configured as a LAN port by default, so the LAN port of the development board
needs to be directly connected to the network port of the computer. If it is connected

to a router, there is no way to obtain the IP.

1) First connect the LAN port of the board to the network port of the computer with a
network cable, so that the network port of the computer can obtain an IP address through
DHCP

2) The LAN port IP of the default board is set to 192.168.2.1, so the computer can obtain
the IP address starting with 192.168.2 at this time

3) If the computer is installed with an Ubuntu system, you can execute the following
command to log in to the system through SSH. By default, you can log in directly without
a password

test@ubuntu:~$ ssh root@192.168.2.1

4) After successfully logging in to the system, the display is as shown in the figure below
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orangepi:~$ ssh root@l92.168.2.1

BusyBox v1.35.0 (2023-04-09 12:27:46 UTC) built-in shell (ash)

=== WARNING!

There is no root password defined on this device!
Use the "passwd" command to set up a new password
in order to prevent unauthorized SSH logins.

root@penwWrt:~# [

5) If the computer is installed with Windows system, you can log in by referring to the
method of SSH remote login to the development board under Windows in the Linux
system instruction manual

10.4.3. Log in to the LuCl management interface

Please note that in the OpenWrt system of Orange Pi 5, the network port is
configured as a LAN port by default, so the LAN port of the development board
needs to be directly connected to the network port of the computer. If it is connected

to a router, there is no way to obtain the IP.

1) First connect the LAN port of the board to the network port of the computer with a
network cable, so that the network port of the computer can obtain an IP address through
DHCP

2) The LAN port IP of the default board is set to 192.168.2.1, so the computer can obtain
the IP address starting with 192.168.2 at this time

3) Enter the IP address 192.168.2.1 in the browser on the computer to log in to the LuCI

interface
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<« C O 8 192.168.2.1/cgi-bin/luci/ &

4) The OpenWrt system does not set a password by default, so just click the login button.

After successful login, the interface is displayed as shown in the figure below

QO & 192.168.2.1/cgi-bin/luci/

OpenWrt  #=
FIREEH!
HFREEER. 4 root AR IREREURIAENHBA.

K&

R
B OpenWrt
ns Crange Pi 5
4 o) ARMv8 Processor rev 0
BiFFE rockchip/armve
il CpenWrt 22.03.4 r20123-38ccc47687 / LUCI openwrt-22.03 branch git-23.093.57104-ce20bda
PiEHR 5.10.110
ZHEE 2023-04-09 13:00:33
miThTiE 0h 32m 39s
FHRE 0.01,0.00, 0.00

¥

AR 15.06 GiB / 15.36 GiB (98%)

10.4.4. Log in to the terminal through the LuCI management
interface

Please note that in the OpenWrt system of Orange Pi 5, the network port is
configured as a LAN port by default, so the LAN port of the development board
needs to be directly connected to the network port of the computer. If it is connected
to a router, there is no way to obtain the IP.

1) First connect the LAN port of the board to the network port of the computer with a
network cable, so that the network port of the computer can obtain an IP address through
DHCP

2) The LAN port IP of the default board is set to 192.168.2.1, so the computer can obtain
the IP address starting with 192.168.2 at this time
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3) Enter the IP address 192.168.2.1 in the browser on the computer to log in to the LuCI

interface

<« C O 8 192.168.2.1/cgi-bin/luci/ &

5) At this time, the terminal interface is as shown in the figure below
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AEEEG !

Openlrt login: l

Use the
in order

root@0pentirt:
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10.4.5. Use IP address + port number to log in to the terminal

Please note that in the OpenWrt system of Orange Pi 5, the network port is
configured as the LAN function by default, so the network port of the development
board cannot be directly connected to the router through a network cable, but can
only be directly connected to the network port of the computer through a network
cable. At this time, the system starts Afterwards, an IP address will be assigned to

the network port of the computer through the DHCP service.

1) First connect the LAN port of the board to the network port of the computer with a
network cable, so that the network port of the computer can obtain an IP address through
DHCP

2) The LAN port IP of the default board is set to 192.168.2.1, so the computer can obtain
the IP address starting with 192.168.2 at this time
3) Then enter 192.168.2.1:7681 in the browser to log in to the OpenWRT terminal

= C O 8 192.168.2.1:7681

OpenWrt login: root

Bus v1.35.0 (2023-04-09 12:27:46 UTC) built-in shell (ash)

root@0penhrt : ~#

10. 5. How to modify the IP address of the LAN port through the

command line

1) In the OpenWrt system, a command line tool uci is provided, which can easily modify,

add, delete and read the content in the configuration file. For details, please refer to the

WWww.orangepi.org www.xunlong.tv
582



http://192.168.2.1:7681/
http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

official document

2) First use the following command to obtain the network configuration, the
corresponding configuration file is /etc/config/network, you can see that the value of
network.lan.ipaddr is 192.168.2.1

root@OpenWrt:~# uci show network

network.lan=interface
network.lan.device="br-lan'
network.lan.proto='static'
network.lan.ipaddr='192.168.2.1'
network.lan.netmask="255.255.255.0'

network.lan.ip6assign="60'

3) Then enter the following command to modify the item network.lan.ipaddr
root@OpenWrt:~# uci set network.lan.ipaddr='192.168.100.1'

4) Then enter the following command to complete the submission, that is, write to the

configuration file

root@OpenWrt:~# uci commit

If the IP address in red font is consistent with the one to be set, it means that the
modification is successful

root@OpenWrt:~# cat /etc/config/network

config interface 'lan'
option device 'br-lan’
option proto 'static’
option netmask '255.255.255.0'
option ip6assign '60'
option ipaddr '192.168.100.1'

5) Restart the network through ubus, please refer to the official document for the usage
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instructions of ubus

root@OpenWrt:~# ubus call network restart

6) At this point, enter the command and you can see that the IP of the LAN port is
192.168.100.1

root@OpenWrt:~# ifconfig br-lan

br-lan Link encap:Ethernet HWaddr FE:55:13:A3:EF:E7

inet addr:192.168.100.1 Bcast:192.168.100.255 Mask:255.255.255.0
inet6 addr: fd60:c4cd:1033::1/60 Scope:Global

UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 errors:0 dropped:0 overruns:0 frame:0

TX packets:3 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen: 1000
RX bytes:0 (0.0 B) TX bytes:370 (370.0 B)

10. 6. How to modify the root password

10.6. 1. Modify via command line

1) First enter passwd root on the command line of the system, and the following prompt
message will appear. At this time, you can enter the password you want to set, and press
the Enter key to confirm

root@OpenWrt:/# passwd root

Enter new UNIX password:

2) Then you will be prompted to re-enter the password. At this time, enter the password

again to confirm and press Enter

Retype password:

3) The display of successful modification is as follows

passwd: password for root changed by root

10.6. 2. Modify through the LuCI management interface
1) First refer to the login LuCl management interface to enter the OpenWRT

management interface
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2) Then follow the steps below to change the password
a. Find the "System" option in the navigation bar and click
b. In the column options below the system, select "Management Rights" and click

Docker -

&4 root f

CpenWrt
Orange Pi 5
ARMvE Processor rev [

rockehipfarmvé

c. Select the "Router Password" option on the Tab page

AIREEG !
AFASTE. 4 ool AFAESRUERTIF A,

3) Modify and save the router password
a. Enter the password you set in the "Password" and "Confirm Password" dialog
boxes (if you are not sure whether the password is entered correctly, you can click
the "*" icon behind the dialog box to display the input characters)

b. Click "Save" to save the newly modified password
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FGEE |
EFEEEDE, 2 oot APESEEUER T ER.

BT SSHiAE  SSHEEH  HITP(S)

il

EUpREIEEREE
AT srrrenenener *
@ =EER B \

Note: In the "Password" and "Confirm Password' dialog boxes, the passwords|

entered twice must be consistent.

4) After the password is changed successfully, a pop-up box will pop up saying "The
system password has been changed successfully". At this time, a password is required
to log in to OpenWRT

FAAEECERET.

FIGEE !
HREETE, B oot APEEEEUEPTIER.

PEEREEEAT | SSHiAIM  SSHESH  HTTP(S) AE

il AT

EMpRRENEERES

10. 7. USB interface test

10. 7. 1. Mount the USB storage device under the command line
1) First insert the U disk into the USB interface of the Orange Pi development board

2) Execute the following command, if you can see the output of sdX, it means that the U

disk is recognized successfully
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root@OpenWrt:~# cat /proc/partitions | grep "sd*"
major minor #blocks name
8 0 15126528 sda

3) Use the mount command to mount the U disk to /mnt, and then you can view the files
in the U disk

root@OpenWrt:~# mount /dev/sda /mnt/

root@OpenWrt:~# Is /mnt/

test.txt

4) After mounting, you can view the capacity usage and mount point of the U disk
through the df -h command

root@OpenWrt:~# df -h | grep "sd"

dev/sda 14.4G 187.2M 142G 1% /mnt

10.7.2. Mount the USB storage device on the LuCl management
interface

1) First connect the U disk (or other storage device) to the development board via

USB2.0

2) Then follow the login LuCIl management interface to enter the LuCI management

interface

3) Then in the LuCI management interface, click "System -> Mount Point" to enter the

configuration interface of the mount point

OpenWit #h&~ Docker~ [RS ~

ARMvB Processor rev 0

SHTEs rockehipfarmva
EHiga OpenWrt 22.03.4 r20123-38ccc47687 / LuCl openwrt-22.03 branch git-23.093.57104-ce20b4a
FIZES 510.110
WWww.orangepi.org www.xunlong.tv

587


http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual

Copyright reserved by Shenzhen Xunlong Software Co., Ltd

4) Then follow the steps below to add a mount point

a. Find "Mount Point" at the bottom of the mount point global setting interface

b. Under the mount point, select the "Add" button and click Enter

eSS4

EECEREEHEINHRATIUSTSH

[=1=T -]
Li]

UUID: 84173db5-fa99-e35a-9506-28613cc

(/dev/immeblk1p1, 64.00 MiB)

UUID: f313567-e9f1-5a5d-953

(/dev/immcblk1p2, 29.61 &

[ m |

Imntimmeblk1p1 defaults

ERA XHRE EEE XHRE
m Coh=g

auto

I

(extd)

auto

(exd) defaults

o

c. Then the following pop-up interface will pop up

R - EHRE

=I5

e

— 1RE UUID J&g -
O mEEs, MiET U

T EEEMNRENSRERRE

d. Then you can start to mount the storage device

a) Check "Enabled"

b) Select the actual connected device /dev/sda in the UUID column of general

settings (choose according to your own device)

¢) Select "Custom" in the mount point column, and fill in the target directory to

be mounted. Here, take the /mnt directory as an example, and press Enter to

confirm

d) Then click the "Save" button in the lower right corner
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BEE - K
o

=EE  BEEE / :
2EA /

uuID | CE4B-C491 (/devisda, 59.48 GiB) ~ |
@ FiEE  MED UUID TREEENEE T EER s (3] [ 4]

BES |- ‘| \
Ve EGHER (/)
{E35858 ovarlay A ( =

5) Then you will return to the mount point global settings page, click "Save and Apply"
in the lower left corner of the page to make the mount point take effect

=
EETSEEERNTH RS USNes
(== be3-71 XEER DS R
i ] aE
UUID: 84173db5-fa99-e35a-95¢6-28613cc79eal . auto =
i k1p1 fall & = i
(idevimmeblk1p1, 64.00 MiB) metmmebk1pt defaults =5 [EZH
UUID: ff313567-291-5a5d-9895-3ba130b4a864 auto " - = P [ g
(idevimmeblktp2, 29 61 GiB) : (extd) s S = | B |
" - p— auto i = g
L4 UUID: cedb-c491 (/devisda. 59.48 GiB) fmnt (viat) defaults 8 = | e |
THRAE
MMMEAT AR | AENET ENBHEISREET , LUSIAI A RAM. FIEE | SuSstfrIEeIrRE | EAEEE A RAN TRERIEEISTIE.,
(&= fii]
AT ES
et | == || =o |

6) After saving, you can see the "mounted file system", the storage device has been
mounted successfully
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BESHHRR
X{EF i34 BL:| EfEr HEsE
Ideviroot / 28.93 GiB/29.25 GiB 1.04% (310.21 MiB)
tmpfs ftmp 7.67 GiB/7.68 GiB 0.06% (4.69 MiB)
tmpfs idev 512.00 KiB / 512.00 Kib 0.00% (0 B)
Idevitoot foptidocker 28.93 GiB [ 29.25 GiB 1.04% (310.21 MiB)
Ildevisda fmnt 59.46 GiB / 59.46 GiB 0.00% (640.00 KiB)
e

EEFRREESINGRARNUSTEN

10. 8. USB to network port test

1) The usable USB port that has been tested so far is as follows

Chip model VID&PID
RTL8153 (Gigabit) Obda:8153
RTLS8152 (100M) Obda:8152

2) First insert the USB to network port module into the USB interface of the

development board, and then power on and start the development board

3) Then enter the LuCI management interface according to the method of logging in to

the LuCI management interface, and then click "Network -> Interface" to enter the wired

network configuration interface

HwE~- =4 Docker - [RS - | M8 -
#

AEEE |
ERIAETE, B oot BREEEELERS R,

K&

2ol ARMv8 Processor rev 0

4) 1If you can see the “ethl” device as shown in the figure below in the configuration
interface, it means that the USB port has been recognized. As can be seen from the figure
below, “ethl” is configured as a WAN port by default
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ARBEE !
MRRTER. B oot BRRSEELUIERETIFER.

# RE SEMESEER

0
i TEEIL
dockar MAC: 02:42:0B:F4:43:A6 .
& 1218 0B (D Pkts.) == =i | N ‘
dockerf) A% 0B (0 Pkis) T—

(&= e =

B Esibit
iaihdiE): Oh 4m s
lan MAC: 5A:5A:59:B7:EB:2E
s (2 FEI: 1.61 MB (9426 Pkis.) =R (=il
bran A§R: 4.43 MB (8834 Pkis.)

IPv4: 192.168.2.1/24
IPv6: fd8a:b994:72fb::1/60

By DHCP EFEE
BATEIEL Oh 4m 1s

MAC: 00:E0:4C:68:69:58 = = AT
& I 5.03 MB (15593 Pkis.) P EL | i il

i $53%: 1.18 MB (7236 Pkis.)
IPvd: 162 168 1121724
HHY: DHCPVE B
LD SEATIE: Oh 3m 575
& MAC: D0:ED4C 656955 SR =T | we |
ethl £ 5.03 MB (15593 Pkis.)

Ai%: 1.18 MB (7236 Pkis.)

5) At this time, after the USB port is connected to the main router through the network
cable, the IP address can be obtained automatically through DHCP, and then the
development board and the computer connected to the LAN port of the development

board can be connected to the Internet through the main router.

10. 9. USB wireless network card test

The usable USB wireless network cards that have been tested so far are as follows.
Please test other types of USB wireless network cards by yourself. If they cannot be used,

you need to transplant the corresponding USB wireless network card driver.

serial number model
1 RTL8723BU
Support 2.4G WIFI
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2 RTLS8811
Support 2.4G +5G WIFI

3 RTL8821CU
Support 2.4G +5G WIFI

10.9.1. How to create a WIFI hotspot using a USB wireless network
card

Note that the hotspot function is not supported on the RTL8723BU hardware,
while the RTL8821CU and RTL8811 support the hotspot function.

1) Insert the USB wireless network card into the USB port of the development board,

and then connect the power supply to the development board

2) After the system startup is complete, click "Network > Wireless" to enter the wireless
WiFi configuration interface

192.168.2.1/cgi-bin/luci/

OpenWrt  #&-~ =% - Docker~ S~ M- St~

el ARMvS Proces:

e rockchiplarmys

3) The default wireless configuration of the OpenWRT system is the Master mode, here
directly click "Enable"
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Docker ~

FgEE !
EAREEE. &4 oot BRESEBLIEFENHSA.
TR
= Generic MAC80211 802.11acbgn s =
k) EErRE = BN = |
= $SID: OpenWrt | #50: Master 4 iz |
w B8F St il == [
CiEEIR
FEE MAC Hifih E2i) EENEE SRR AR
TAEES

el = | == |

4) The display interface of successfully creating a hotspot is shown in the figure below

Docker ~

FREEN !
EFEEEEE. & oot APREEELIERTIEA.
FoEHLR
= Generic MACB0211 802.11acbgn T
@ radiof fi5i85: 36 (5.180 GHz) | J7: 7 Mbit's == B0 = |
SSID: OpenWit | #=0: Master o e |
s=tib] BSSID: 1CBF:CE:DI:D2:60 | H185: None il |i
SERinR
(T MAC Hiht Fill =SER bidy ik Tp g
FIEEE

=

5) Then use the mobile phone or computer to search for the WiFi corresponding to the

SSID to connect. After the connection is successful, as shown in the figure below

16:34 ol T @)
< @E FEBER
T B . @)
S hei =0

WWww.orangepi.org www.xunlong.tv
593


http://www.orangepi.cn/
http://www.xunlong.tv/

5

Z range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

6) If you need to set a password for the created hotspot, click the "Edit" button below

KIGEE !
EREEEN. &4 oot BRRERBLERENHER.
TR
Generic MACB0211 802.11acbgn
2 radiol {SiE: 36 (5180 GHz) | IE%: 2 Mbis B
——dBm SSID: OpenWit | #830: Master =
BSSID: 1C:BF:CE:D9:D2:60 | 1A%E: None =
CiEEhs
[ MAC Hiht Fih 1SS BE VAL e yE L

il == | == |

7) Then click the drop-down box in the "Wireless Security" column and select the
"WPA2-PSK" encryption method

ZoEEMILE: Fi5EE "OpenWrt” (wian0)

3
REES
EHEE | BRRE
|| 5t Master | SSID: Open'rt
- dBm BSSID: 1C:BF:CE:D9:D2:60

bngE: None
{SiB: 36 (5.180 GHz)
fESATHEE: 20 dBm

{=5: 0 dBm | IE75: 0 dBm
5 0.0 Mbit/s | El=R: 00

FEREEEE | 27

j=5=n =E R
= AC v || 36 (5180 Mhz) | 80 MHz

EAFEE | WEEUA v |- HEITHEE 20 dBm

Qs nsiUE. EREERIEEET  ErEsTasaR e TEREEElT.

EO&RS
A Fsme MACHE SEEE  WLANEE

mE | T GEERS)
| WPAZ-PSK ((E2441) -
WPA-PSKMWPAZ-PSK Mixed Mode (sF&Z221E)
WPAEAP (&)
WPA-PSK (F5Z2tfE)
T (FHE)

8) Then enter the password you want to set in the "Key" column, and then click the
"Save" button
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EOES
SHEE FTEEE MACEHE BZ2E  WLAN BiF
M| WPA2-PSK (ERetE) v ]
g% =Eil v
=5 .
8021w EEMIRIR | EER ¥

@ixs  EETATIES R e 802 1w, 0 : mwiwii TEELE—LAE

EREHEENEE (KRACK)
e O BT ERET=ETHEI EAPOL Key MHNESEE . SENSFHEESRENSNSRE. HBRSZ0Es
SHESEEAE  FlEEEEnEa T Bl EERERTREHEF.
BHEWPS —EhnERil . 72 9
WPA(2)-PSK/WPA3-SAE

9) Then click "Save and Apply" on the main interface of wireless settings

FigELR !
ERREEE. Fh oo BRESEBLUERENHERA.
P
@ radiod Generic MAC80211 802.11acbgn
= {&i8: 36 (5.180 GHz) | iE=E: 1755 Mbit/s
r SSID: Open'Wrt | #3: Master
ol 200 S 2 TR
CiEEifis
(5] MAC ikt i) ESgR ERiEEREEE
- P 24.0 Mbit/s, 20 MHz
e L AB01:2FBABE A 192.168.2.140 — 234.0 Mbit's, 80 MHz, VHT-MCS 5, R |
FiRE "OpenWit” (wian0) -47 dBm VHTNSS 1

10) After the setting takes effect, you can see that the WiFi hotspot has been encrypted
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AFGEED !
B R, & root AFEEEBELIERENFEA.
P v D
y— Generic MAC80211 802.11achgn = |
@ a0 E5il: 36 (5180 GHz) | E2: 175.5 Mbitis = |_|
$SID: OpeniWirt | #83t: Master = e |
ai -32 dBm BSSID: 1C:BF.CED9:02.60 | fns: w = B |
CiEERS
Flsg MAC itk Fill ESIER IEREFERREE
- 24.0 Mbitls, 20 MHz )
= e EE- q A ol 5.5 Mbit/s. 80 M _MCS 4. Nieas
S8 OponWit (wianyy | AGUTZFBABETA 1921632140 FL L?HHT?NZ:? 0 MHz VHT-MCS 4, | E
el == | = |

10.9.2. How to use USB wireless network card to connect to WIFI

hotspot
1) Insert the USB wireless network card into the USB port of the development board,

and then connect the power supply to the development board

2) After the system startup is complete, click "Network > Wireless" to enter the
configuration wireless WiFi interface

192.168.2.1/cgi-bin/luci/

Ef - Docker

AR !
MELEEE, B oot AR EESEEURFENFER.

5
K&
E=iF ]
11}
2] ARMvS Processor rev 0
EFe rockehip/armya

3) First, you need to remove the default wireless configuration, click the "Remove"

button as shown in the figure below
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FREE |
EAREEE. B4 oot AFRSEELIERFIFERA.
TR
- Generic MAC80211 802.11acbgn
@ radioll {i8: 36 (5.180 GHz) | FE%: ? Mbitis ===
4B SSID: OpenWirt | E3t: Master ==
BSSID: 1C:BF-CE:DD2:60 | In%E: WPA2 PSK (CCMP) =
DL
45 MAC Hitht T =SgE 1R AT

4) Then click the "Scan" button to scan the surrounding WiFi hotspots

AIGEE !
ERIREEE. &4 oot AFRSEELMERENNER.
FoEHRR
B radiol Generic MACB0211 802.11acbgn
= {&il: 7 (7 GHz) | 1#58: 7 Mbit's
&g
PIEg MAC Hith Fi = TR

5) Then the following window will pop up to display available WiFi hotspots, click the
"Join Network" button on the right side of the WiFi hotspot you want to connect to

MARIE : RETL
&s ssiD =] &t BSSID e

4 S8dBm 2O S 5 Master E8.9F80DF 4F3F WPA2 PSK (CCMP) I
A 59.dBm w5 TR 153 Master EB.9F-80.0F 4F:40 WPA2 PSK (CCMP)
o 60dBm L . 149 Master AOADADALT231 WPA2 PSK (CCMP)
A 67dBm T, FOTE 60 Master 506A03:AB:90-1A WPA2 PSK (CCMP)

6) Then enter the password in the position shown in the figure below, and then click

"Submit"
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TEFEANARI : "xunlong_orangepi_5G"

s=rsEs
@ TN BRI
[}
FHEOEE  wwan /
WPA Z$5| - * 9
sz2IBSSID
@ zizn 5SS % == o0 EOPIE , TIRESE SSID 1ERESRE.
osmpmcEms  |[WaBwan 2 Jwanb. 2
[ OB, SRR, el RN, ARSI,
—
Bl ==

7) Then the following interface will pop up, just click Save
FHEMI4E: Z P "xunlong_orangepi_5G" (radio0.network1)
RERE

EUAE BHRAS

BE #3L: Client | SSID: xunlong_orangepi_5G
— dBm TEFXE

FamgEes | 27 |

=9 &l TR
TfefE |AC  v| 36(5180Mhz) v| 80MHz v

BAFRE

ROEE

ENAE FHRe BHAS  WLANEX
L= v
ESSID | xunlong_orangepi 56

BssiD

8) Finally, you will return to the main interface of wireless configuration, click "Save
and Apply"

AgEE !
LFOTEE, oot AFETERUEFEISEA.

TR
Generic MAC80211 802.11acbhgn

# radio {518 7 (? GHz) | I 7 Mbis == |L|
_ SSID: xunlong_orangepi 5G | #34: Client = y ]
) E5E 05 7 SRR i | - |
CEEIfim
(] MAC iitht Fi (== B AREE
TIEES
st | - | EEE

9) After successfully connecting to the WiFi hotspot, the interface is displayed as shown
in the figure below
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g7t
. Generic MAC80211 802.11achgn =
@ radioD = il
et &1E: 48 (5.240 GHz) | FEEE: 292 5 Mbits = gl 7 |
SSID: xunlong_orangepi_5G | #&34: Client e - P |
60 d = = =R E e
ull -t dBm BSSID: 1C:BF-CE-D9-D2:60 | I&: WPA2 PSK (CCMP) il =5 | |
DEEES
i MAC itk 31 SSIEE HEEEgnEE
234.0 Mbit's, 80 MHz, VHT-MCS 5,
# VHTNSS 1
. 8:9F-80.DFAF3F 2 - : I
E i "xunlong_orangepi_5G" (wlan0) i -60 dBm 117.0 Mbit's, 80 MHz, VHT-MCS 3,
VHT-NSS 1
el 5= | =2 |

10. 10.  Installing packages via the command line

10. 10. 1. Install via opkg in terminal
1) Update the list of available packages

root@OpenWrt:/# opkg update

2) Get the software list
root@OpenWrt:/# opkg list

3) Install the specified package

root@OpenWrt:/# opkg install <package name>

4) Check the installed software
root@OpenWrt:/# opkg list-installed

5) Uninstall the software

root@OpenWrt:/# opkg remove <package name>

10. 11. OpenWRT management interface installation software

package

If you need to add new software packages, you can install them through the

OpenWRT management interface
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10. 11. 1. View the list of available software packages in the system
1) First enter the package management page
a. Find the ""System" option in the navigation bar and click to enter
b. In the vertical column options below the system, select "software package' and

click to enter

Docker » fBS5 ~

OpenWrt
Crange Pi 5
ARMvS Processor rev 0

reckehipfarmvg

2) Then the main page of the software package will appear, as shown in the figure
below, to obtain the list of available software

a. In the "Operation" option of the software package, click "Update List" to get

the list of available software packages

b. On the Tab page, click "Available" to view the currently available software

packages

c. View the number of currently available packages

wiFe

=E[FEE(R]
98% (28.94 GiB})

TEiEeE

LA Bk

B2 opkg

S5 LuCl gl
o Bt 2% 0% (2]

| E=57 1-100, 3£ 7174 .

SRS T2 PO '
(ipk)

4G Wi lov li i
A64xiat 3 5 04 KiB ;::4;:? provides support to deploy limited IPv4 access services to e

10. 11. 2. Example of installing software packages
1) Take the installation package “luci-app-acl” as an example
a. In the OpenWRT software package management interface, click the filter dialog
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box and enter“luci-app-acl”

In the list of software packages, you can see the version, package size and
description information of the “luci-app-acl” software package, and then click
the "Install" button

Qe

=pR=iEE
58% (28.94 GiB)

G- . TErEETHE B
| luci-app-ac| B EpHasEReE URL. A | | =Fmm |[ HEwma. S opkg...
57 Ll BiEa

eBETE 2P OF

OH | B =5

FEST1-3, 153

RS ik Kb Cipk) g \

luci-app-acl git-21.194.67617-f74b0Ec 4.14 KiB LuCl account management module
luci-i18n-acl-en git-23.090.61754-f7134d4 1.25KiB Translation for luci-app-acl - English =23
luci-i18n-acl-zh-cn git-23.090.61754-f7f34d4 1.90 KiB Translation for luci-app-acl - &&= (Chinese Simplified) S

C.

Then the following pop-up window will appear, click "Install"
P8 luci-app-acl i1E

B git-21.194.67617-f74b06¢

iR

LuCl account management module

FEXH 132 KB ZERSE 1 M Risa, EENEFESY 1.56 KB Bsh=E)

v EEEEENEES
s ESPSENaE
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d. Then wait for the installation to complete

EHAMTRITBERES

e EESS opkg install PUT=A

e. The display after the installation is complete is as follows

IEERITRIT O EIERS

Installing luci-il3n-acl-en (git-23.080.61754-£7f34d4) to TroOt..-

=M

2) Check whether the software package is installed successfully

a. In the OpenWRT software package management interface, click the filter dialog
box and enter “luci-app-acl”

b. Select and click "Available" on the Tab page

c. The "luci-app-acl" package will be displayed in the package list, and the update
status will be "installed"
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R4
==
959 (74 GB)

iR TEFEERE: BIE

| luci-app-ac| =

ECE opkg..

\ EEET1-36, £ 36

REEER REZ Kb (ipk)  fER e

luci-app-acl git-21.194 67638-1d6053e 42 KB

N
LuCl account management medule
10. 11. 3. Remove package example

1) Take the removal of the package "luci-app-acl" as an example

a. In the OpenWRT software package management interface, click the filter dialog
box and enter "luci-app-acl"
b. Select "Installed" on the Tab page to display the list of installed software
packages
c. Click "Remove" on the right to remove the corresponding software package
wHa
=iRE(E:
95% (7.4 CB)
A TR e - _
luci-app-acl = | LA B i || HEEEE. .. Bt opkg. ..
e EEST 11, #1
2]
wHESEH or. 8 Fob (Lipk) TR \
luci-app-ac| git-21.194 67638-1d6053e ~4.2 KB LuCl account management module . #Ee I
a.

Then the following pop-up window will be displayed, click ""Remove"

#de Juci-app-acl

fait
LuCl account management module
M EEREERNRR B | =
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b. After the removal is successful, the display interface is as follows

IFEMTRITEEERS

%3

2) Check whether the software package is removed successfully

a. In the OpenWRT software package management interface, click the filter dialog
box and enter “luci-app-acl”

b. Select and click "Installed" on the Tab page

c. The “luci-app-acl” package will not be displayed in the package list, and the
“luci-app-acl” package has been removed successfully

'
e

=iE=E

95% (7.4 GB)

TR EFrREREE: e

luci-app-acl b= | ik 37l || LESEE.. EiE opkg. ..
olfl O =B

igEREa
PiEER R Keh (Lipk) i

i2E LA luci-app-acl BIER{FH.

i
il

10. 12.  Using Samba Network Shares

There are mainly two software options for OpenWRT LAN file sharing, Samba
and NFS. The compatibility of the Samba system is better, while the performance of
NFS is superior. For users who need to use Windows devices, it is recommended to
choose Samba.

1) Enter the management page of the Samba network share
a. Find the "Service" option in the navigation bar and click to enter

b. In the vertical column options below the service, select "network sharing" and
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click to enter

Docker ~ | RS ~ | W55 ~

Fg=EEE !
MRIGEEE, 54 root BFEEEH

2) Select the interface that the Samba service needs to monitor
a. Select "General Settings" in the navigation bar of network sharing and click to

enter
b. The interface is specified according to actual needs. If you want to access through

the "wan port", set it to "'wan"

MBS

Samba Version 4.14.7
EHRE | el

| =0 FIFHE O |

[Jdocker: g2 /
. Olan: g2
THem [H

[ Jwan Fo
it |Jwanb: ;£
EREIEEE O
© S EH KIS, BT WIFl LRSS RS IERET. FENE I EF RS AR |
EHEEE0 O

O rEimsns b, LETERERRES O RS R,

3) Set the shared directory of the network share
a. In the "Shared Directory" of the ""General Settings" of the network share, click
"Add" the shared directory address
b. Enter the name of the shared folder as "mmt" under the name
c. Under the path of the shared directory, choose to set the shared directory location
"/mnt"
d. Check "Browseable" and ""Run anonymous user"

e. Click "Save and Apply" to save the configuration
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#HEH
FARNELENER. 5T EREEERIBSE LAXEE,

B BE- W R @M AFA AR R &  HER AR VFSHR  Apple Time-

2. Enter the name of the shared folder E& * & [RARE RS Time- machine &
) BF R FRt machine v (GB)
; B ' HE
/3. Set the shared directopy =
mmt Jmnt o777 o777 [ e

| | 4, Click "Save and Apply" to save the configuration

— =

1. Click "Add"

et | v |

4) window10 starts network discovery and sharing

Note: To access Samba under the Windows 10 system, you need to confirm
whether Windows 10 has enabled network discovery and sharing for sharing. If it is
not enabled, perform the following settings first.

a. Enable Samba v1/v2 access
a) Enter the "Control Panel" of Windows 10
b) Click "Programs" on the left navigation bar of the control panel
¢) Select "Turn Windows features on or off" in Programs and Features
d) Check "SMB 1.0/CIFS file sharing support" in the pop-up box of enabling or
disabling Windows functions

e) Click "OK" to configure the application
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o REE - O
« v @ BHEER o BF v O P
4
ERERER o l.__‘_ fErEinThas , e
S ] G SEDEE Windows i | SECsmEs
FHER] Internet SALIETEES Windows RENER | ME=RSES
= o BT
4 :{:ﬂ @ FrostEgEfUAE | AEREENERITENIES | aERUER
e e [l Windows Thag - m} X
aRfnen FEFIEECE Windows DigH L]
o e EECEMIR  SIEEHEE. REATHIE  HEkEEn
S e e e
@ [] | Internet Information Services ~
[0 | Internet Information Services EIESEAT Web 20>
@ [ | Microsoft Message Queue (MSMQ) FBSEE
Microsoft Print to PDF
0] MultiPoint Connector |13-1-%T§‘?E??§?§‘ IR Rzl 1S Tiaed
[0 | rRAS SREEEREETEACMAK
O | rIP S
O] Telnet &P AN
O | TrrP&EFE 0
[ | Windows Identity Foundation 3.5
@ Windows PowerShell 2.0
| @ [0 | Windows Process Activation Service v
b. Turn on the network discovery of Windows 10
a) Enter the "Control Panel" of Windows 10
b) Select "Network and Internet" in the Control Panel
¢) Then open "Network and Sharing Center"
d) Click | "Advanced Sharing Settings"
e) Turn on "Enable Network Discovery" and "Enable File and Printer
Sharing"
f) Click "Save Changes" to save the Windows 10 network discovery
configuration
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5) After the setting is completed, enter \\OpenWrt in the address bar of the resource

manager to access the shared directory, the user name is root, and the password is the
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20,451 KB
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10. 13.  Zerotier Instructions

The OpenWRT system has pre-installed the zerotier client. After creating a
virtual LAN on the zerotier official website, the client can directly join it through the

Network ID. The specific operation is as shown below.

1) Log in to zerotier official website https://my.zerotier.com/network, register and log in

and click Network->Create A Network to create a virtual local area network

Download Knowledge Base ~ Account  Networks ~ System APl Community  Logout

Create a Network to Get Started

6 ZEROTIER Download  Knowledge Base  Account  Networks  System APl  Community  Logout
Your Networks SEARCH
Networks: 1
NETWORK ID NAME T DESCRIPTION SUBNET NODES

Authorized Members: 0 [ 50

Online Members: 0

8286ac0e47d53bb5 | happy_metcalfe 172.27.0.0/16 00

2) Click to enter the network console page, you can set the privacy option to public, so
that the added network nodes do not need to be verified

Basics Network ID

8286ac0e47d53bb5

Name

happy_metcalfe

Description
Access Control
PRIVATE PUBLIC ®
Nodes must be authorized to Any node can become a member.
become members Members cannot be de-
authorized or deleted.
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3) The following automatically assigns the address Here you can choose the network
segment yourself, here is 172.27.* *

IPv4 Auto-Assign

Auto-Assign from Range

10.147.17* 10.147.18* 10.147.19* 10.147.20*
10.144** 10.241** 10.242** 10.243**

10.244** 172.22** f 7717 e 172.24**

172252 172.26* 172215 172.28; >

TT2.290" LT2:301% 192.168.191" 192.168.192*

192.168.193* 192.168.194" 192.168.195”" 192.168.196"

4) Enter the following command in the OpenWRT terminal to join the virtual LAN
created above, where 8286ac0e47d53bb5 is the Network ID of the virtual LAN
created above

root@OpenWrt:/# zerotier-one -d #Start the zerotier client
root@OpenWrt:/# zerotier-cli join 8286ac0e47d53bb5 #join the network

5) Enter ifconfig in the terminal and you can see that there is already a new ztks54inm2
device with an IP address of 172.27.214.213

root@OpenWrt:/# ifconfig

ztks54inm?2 Link encap:Ethernet HWaddr F6:4E:DE:BF:D8:52

inet addr:172.27.214.213 Bcast:172.27.255.255 Mask:255.255.0.0

inet6 addr: fe80::e82f:d0ff:fe5a:867e/64 Scope:Link

UP BROADCAST RUNNING MULTICAST MTU:2800 Metric:1

RX packets:18 errors:0 dropped:0 overruns:0 frame:0

TX packets:48 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueuelen: 1000
RX bytes:1720 (1.6 KiB) TX byte81 (8.2 KiB)

6) Install the zerotier client on another device (Ubuntul8.04 is used as an example here),
execute the following command to install, and restart the computer after the installation is

complete

test@ubuntu:~$ curl -s https://install.zerotier.com | sudo bash
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7) After restarting, join the virtual LAN according to the Network ID, and you can also
see that the ip address assigned by zerotier has been obtained. At this time, the Ubuntu
PC and OrangePi R1 Plus LTS are in the same LAN, and the two can communicate freely
test@ubuntu:~$ sudo zerotier-cli join 8286ac0e47d53bb5
test@ubuntu:~$ ifconfig
ztks54inm?2: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 2800

inet 172.27.47.214 netmask 255.255.0.0 broadcast 172.27.255.255

inet6 fe80::5cel:851f:fe2b:6918 prefixlen 64 scopeid 0x20<link>

ether 6:1d:87:68:12:cf txqueuelen 1000 (ethernet)

RX packets 0 bytes 0 (0.0 B)

RX errors 0 dropped 0 overruns 0 frame O

TX packets 46  bytes 10006 (10.0 KB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

8) Test whether the two terminals can communicate
root@OpenWrt:/# ping 172.27.47.214 -1 ztks54inm2
PING 172.27.47.214 (172.27.47.214): 56 data bytes

64 bytes from 172.27.47.214: seq=0 ttI=64 time=1.209 ms
64 bytes from 172.27.47.214: seq=1 ttI=64 time=1.136 ms
64 bytes from 172.27.47.214: seq=2 ttI=64 time=1.203 ms
64 bytes from 172.27.47.214: seq=3 ttI=64 time=1.235 ms
~C

--- 172.27.47.214 ping statistics ---

4 packets transmitted, 4 packets received, 0% packet loss

round-trip min/avg/max = 1.136/1.195/1.235 ms

9) other common commands of zerotier

root@OpenWrt:/# zerotier-one -d #Start the zerotier client

root@OpenWrt:/# zerotier-cli status #Get address and service status
root@OpenWrt:/# zerotier-cli join # Network ID #join the network
root@OpenWrt:/# zerotier-cli leave # Network ID  #leave the network
root@OpenWrt:/# zerotier-cli listnetworks #list networks
OPENWRT DEVICE REVISION="v0"

OPENWRT RELEASE="OpenWrt 22.03.4 r20123-38ccc47687"
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11. Compiling method of OpenWRT source code

11. 1. Download OpenWRT source code

1) First execute the following command to download the openwrt-22.03 branch code

test@test:~$ sudo apt update
test@test:~$ sudo apt install -y git

test@test:~$ git clone https://github.com/orangepi-xunlong/openwrt.git -b openwrt-22.03

2) After the OpenWRT code is downloaded, the following files and folders will be
included

test@test:~/openwrt$ s

BSDmakefile Config.in include Makefile README.md scripts toolchain
Config feeds.conf.default LICENSE package rules.mk target tools

11. 2. Compile OpenWRT source code

1) First install the following dependent software (currently only tested to compile on
Ubuntu 20.04 and need to install the following software, if compiling on other versions of
the system, please install the dependent software by yourself according to the error

message)

test@test:~/openwrt$ sudo apt update

test@test:~/openwrt$ sudo apt install -y ack antlr3 asciidoc autoconf \
automake autopoint binutils bison build-essential \

bzip2 ccache cmake cpio curl device-tree-compiler fastjar \

flex gawk gettext gcc-multilib g++-multilib git gperf haveged \
help2man intltool libc6-dev-i386 libelf-dev libglib2.0-dev \
libgmp3-dev libltdl-dev libmpc-dev libmpfr-dev \

libncurses5-dev \libncurseswS-dev libreadline-dev libssl-dev \

libtool Irzsz mkisofs msmtp nano ninja-build p7zip p7zip-full \

patch pkgconf python2.7 python3 python3-pyelftools \

libpython3-dev gemu-utils rsync scons squashfs-tools \

subversion swig texinfo uglifyjs upx-ucl unzip \
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vim wget xmlto xxd zlib1g-dev

2) Then execute ./scripts/feeds update -a and ./scripts/feeds install -a to download

dependent packages

test@test:~/openwrt$ ./scripts/feeds update -a

test@test:~/openwrt$ ./scripts/feeds install -a

3) Then choose to use the configuration file of OrangePi 5

test@test:~/openwrt$ cp configs/orangepi-5-rk3588_defconfig .config

test@test:~/openwrt$ make defconfig

4) Execute the following command to start compiling the openwrt source code

test@test:~/openwrt$ make V=s

5) After the compilation is complete, the path where the image is generated is:

test@test:~/openwrt$ tree -L 1 bin/targets/rockchip/armv8/
bin/targets/rockchip/armv8/

— config.buildinfo

— feeds.buildinfo

|— openwrt-rockchip-armv8-xunlong_orangepi-5-ext4-sysupgrade.img.gz
|— openwrt-rockchip-armv8-xunlong_orangepi-5.manifest

|— openwrt-rockchip-armv8-xunlong_orangepi-5-squashfs-sysupgrade.img.gz
|— packages

|— profiles.json
|— sha256sums

L version.buildinfo

1 directory, 9 files

6) When compiling, you may encounter the error shown below
OBJCOPY spl/u-boot-spl-nodtb.bin
SYM spl/u-boot-spl.sym
CAT spl/u-boot-spl-dtb.bin
COPY spl/u-boot-spl.bin
BINMAN .binman_stamp
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‘Wrote map file './simple-bin.map' to show errors

binman: Node '/binman/simple-bin/fit": subnode 'images/@atf-SEQ': Failed to read ELF
file: Python: No module named 'elftools’

make[3]: *** [Makefile:1108: .binman_stamp] Error 1

make[3]: Leaving directory

'/home/tangligang/openwrt/build_dir/target-aarch64 generic_musl/u-boot-orangepi-5-rk3
588/u-boot-2023-04-16-24c50dca’

At this time, deleting the python3 compiled in the openwrt source code can solve this

problem

test@test:~/openwrt$ rm staging_dir/hostpkg/bin/python3*
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12. Appendix

12. 1. User Manual Update History

Version Date Release Notes

v0.1 2022-12-02 1nitial version

v0.2 2022-12-05 | 1. How to write Linux image to SPIFlash+NVMe SSD

2.Linux: How to upload files to the Linux system of the development
board

3.Linux: How to download and install arm64 version balenaEtcher

4. How to burn Orange Pi OS (Droid) image to TF card

5. Burn Orange Pi OS (Droid) image to SPIFlash+NVMe SSD

6.Linux: How to log in to the desktop of the Linux system remotely

v0.3 2022-12-09 | 1. How to compile Android 12 source code
2. Linux: orangepi-build instructions

3. Linux: How to use adb

v0.4 2022-12-12 | 1.Linux: How to use SATA SSD

2. How to write Linux image to SPIFlash+SATA SSD

3. Linux: Test method of RTL8821CU USB WIFI module

4. Debian: How to set up Chinese environment and install Chinese input

method

v0.5 2022-12-16 | 1.Linux: How to use AP6275P PCle network card
2.Linux: How to install QT

3. How to install ROS 1 Noetic on Ubuntu 20.04
4. How to install ROS 2 Galactic on Ubuntu 20.04
5. How to install ROS 2 Humble on Ubuntu 22.04

v0.6 2022-12-23 | 1.Linux: Method of using commands to test recording

2.Linux: How to install kernel header files

3. Linux: How to use the 10.1-inch MIPI LCD screen
4.Ubuntu20.04: How to set Chinese and Chinese input methods in the
system

5.Ubuntu22.04: How to set Chinese and Chinese input methods in the

system

WWww.orangepi.org www.xunlong.tv
615



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

6.Android12: How to burn Android image to SPIFlash+SATA SSD
7. Android12: How to use USB wireless network card

8.Android12: 26pin interface GPIO, UART, SPI and PWM test

v0.7

2023-01-06

1. How to burn Linux image to SPIFlash+USB storage device

2. Linux: How to install and use wiringOP-Python

3. Linux: Instructions for using the logo on and off

4.Linux: AP6275P PCle network card creates WIFI hotspot method
through create_ap

5. Ubuntu22.04: Instructions for using orangepi-build to compile the

image on the development board

v0.8

2023-01-13

1. Android12: How to use the AP6275P PCle network card
2. Android12: WIFI connection test method

3. Android12: How to use Wi-Fi hospot

4. Android12: Bluetooth test method

5. Android12: How to use 10.1-inch MIPI screen

v0.9

2023-02-17

1. How to burn Orange Pi OS (Droid) image to SPIFlash+SATA SSD

2. How to use RKDevTool to burn Linux image to TF card

3. Use RKDevTool to burn Linux image to SPIFlash+NVMe SSD
4.Linux: How to set the pull-up and pull-down resistance of 26pin GPIO
port

5. Linux: How to use the CAN bus in 26pin

6. Android12: How to use ADB

7. Android12 Box: How to use the supported 2.4G USB remote control
8. Android12 Box: How to use the HDMI CEC function

v1.0

2023-03-03

1. Android12 source code compilation instructions: add the method of
compiling LCD image and SATA image

2. The method of compiling the kernel source code separately in the
linux system of the development board

3. Ubuntu22.04 Gnome Wayland Desktop System Instructions

vl.l

2023-03-08

1.Ubuntu22.04 Gnome: How to install ROS 2 Humble
2.Ubuntu22.04 Gnome: How to set up Chinese environment and install
Chinese input method

3.Ubuntu22.04 Gnome: update Kodi instructions

vl.2

2023-03-17

1.Linux: OV13850 and OV13855 MIPI camera test method
2.Android: OV13850 and OV13855 MIPI camera test method
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vl.3

2023-03-30

1. Fix the wrong picture of the camera wiring

vl4

2023-04-14

1. Orange Pi OS Arch System Adaptation

vl.5

2023-04-21

1.0Pi OS Arch: Update instructions for burning image

2. How to use SATA SSD in OPi OS Arch system

3. OPi OS Arch: How to use the 10.1-inch MIPI LCD screen

4. How to use OPi OS Arch: AP6275P PCle WIFI6+Bluetooth module
5.0Pi OS Arch: OV13850 and OV13855 MIPI camera test method
6.0Pi OS Arch: How to install wiringOP

7. OPi OS Arch: 26pin GPIO, 12C, UART, SPI, CAN and PWM test
8.0Pi OS Arch: How to set Chinese environment and install Chinese
input method

9. Exchange the position instructions of LCD1 and LCD2 to be
consistent with the silk screen on the development board

10. OpenWRT system instructions

11. Compiling method of OpenWRT source code

vl.6

2023-04-28

1. Updated method of burning OpenWRT image

v1.7

2023-06-06

1. Update the method of using RKDevTool to burn the image into
SPIFlash+SSD

2. How to clear SPIFlash using RKDevTool

3. Delete the method of burning using the mtd tool of the OpenWRT
system

4. Add a method to use the dd command to burn the OpenWRT system
5. Ubuntu/Debian: How to use ZFS file system

6. Ubuntu/Debian: How to turn off the green light by default at startup
7. Add usage instructions for Debian12 system (scattered in multiple
sections)

8. Add method to view nvme ssd temperature

v1.8

2023-11-08

1. Method of using wiringOP hardware PWM
2. Ubuntu/Debian: How to use CasaOS

v1.9

2024-01-26

—

How to burn Orange Pi OS (OH) image to TF card

v2.0

2024-02-02

Linux6.1 system adaptation situation
Linux: How to use NPU
Linux: RK3588 How to use PaddlePaddle

P b =

v2.1

2024-07-03

1. Linux: How to run RKLLM large model on RK3588
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12. 2. Image update history

Date Release Notes

2022-12-02 Orangepi5 1.0.0_debian_bullseye desktop xfce linux5.10.110.7z

* initial version

2022-12-05 OrangepiS 1.0.2_debian_bullseye desktop xfce linux5.10.110.7z

* Pre-installed with balenaEtcherhe and Gparted
* Pre-installed ffmpeg and mpv player

* Add some scripts and configuration files

2022-12-09 OrangepiS 1.0.2_debian_bullseye server linux5.10.110.7z
Orangepi5 1.0.2 ubuntu_jammy server linux5.10.110.7z
OrangepiS_1.0.2_ubuntu_jammy desktop xfce linux5.10.110.7z

* initial version

2022-12-12 OrangepiS 1.0.4 debian_bullseye server linux5.10.110.7z
OrangepiS 1.0.4 debian_bullseye desktop xfce linux5.10.110.7z
Orangepi5 1.0.4 ubuntu_jammy server linux5.10.110.7z
OrangepiS_1.0.4 ubuntu_jammy desktop xfce linux5.10.110.7z

* Add rk3588-ssd-sata.dtbo
* Add rkspi_loader_sata.img, used to start the linux system on sata ssd
* Pre-installed usb-modeswitch package, test RLT8821CU WIFI module can

be used normally

2022-12-16 OrangepiS 1.0.6_debian_bullseye desktop xfce linux5.10.110.7z

* Support ov13855 camera
* Support open multiple mipi cameras at the same time
* Test that qt can be installed and used normally

* Some scripts are pre-installed

OrangepiS_1.0.6_ubuntu_jammy desktop xfce linux5.10.110.7z

* Test that ros can be installed and used normally
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* Test that qt can be installed and used normally
* Some scripts are pre-installed

* Fix the bug that the fcitx5 configuration program cannot be opened

Orangepi5_1.0.6_ubuntu focal server linux5.10.110.7z
OrangepiS_1.0.6_ubuntu_focal desktop xfce linux5.10.110.7z

* initial version

2022-12-23 OrangepiS 1.0.8 debian_bullseye server linux5.10.110.7z
Orangepi5 1.0.8 ubuntu jammy server linux5.10.110.7z
Orangepi5_1.0.8 ubuntu focal server linux5.10.110.7z
Orangepi5 1.0.4 debian bullseye desktop xfce linux5.10.110.7z
Orangepi5 1.0.4 ubuntu jammy desktop xfce linux5.10.110.7z

* Some scripts are pre-installed

* Solve the error problem of kernel header file deb package installation

OrangepiS_1.0.6_ubuntu_focal desktop xfce linux5.10.110.7z

* Some scripts are pre-installed
* Solve the error problem of kernel header file deb package installation

* Solve the problem that the mipi camera cannot be used

OrangePi5 RK3588S Android12 v1.0.1.img
OrangePi5 RK3588S Android12 lcd v1.0.1.img
OrangePi5 RK3588S Android12 spi-nvme lcd v1.0.1.img
OrangePi5 RK3588S Android12 spi-nvme v1.0.1.img

* Support OV13855 camera

* Support RTL8211CU, RTL8822CU, RTL8723BU three USB wireless
network cards

* Enable UARTO, 12C5, SP14, PWM15 by default

* Pre-installed WiringOP APP is used to operate GPIO, 12C, SPI and UART

hardware resources
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OrangePi5 RK3588S Android12 spi-sata v1.0.1.img
OrangePi5 RK3588S Android12 spi-sata lcd v1.0.1.img

* initial version

2023-01-06

OrangepiS 1.1.0_debian_bullseye server linux5.10.110.7z
Orangepi5_1.1.0_ubuntu focal server linux5.10.110.7z
OrangepiS 1.1.0 ubuntu_jammy server linux5.10.110.7z

* Pre-install create _ap, support AP6275P PCle network card to open hotspot
function

* Support SPIFlash+USB storage device to start Linux system (only USB3.0
interface)

* Open some kernel configuration

Orangepi5 1.1.0_debian_bullseye desktop xfce linux5.10.110.7z
OrangepiS_1.1.0_ubuntu_focal desktop xfce linux5.10.110.7z
Orangepi5_1.1.0_ubuntu_jammy desktop xfce linux5.10.110.7z

* Add switch to display logo

* Set VOP DCLK as dynamic allocation strategy

* Pre-install create _ap, support AP6275P PCle network card to open hotspot
function

* Support SPIFlash+USB storage device to start Linux system (only USB3.0
interface)

* Optimize the set_lcd_rotate.sh script to solve the unusable problem in
Debianl1

* Open some kernel configuration

2023-01-13

OrangePi5 RK3588S Android12 v1.0.2.img
OrangePi5 RK3588S Android12 led v1.0.2.img
OrangePi5 RK3588S Android12 spi-nvme v1.0.2.img
OrangePi5 RK3588S Android12 spi-nvme lcd v1.0.2.img
OrangePi5 RK3588S Android12 spi-sata v1.0.2.img
OrangePi5 RK3588S Android12 spi-sata lcd v1.0.2.img

* Support the Bluetooth function of RTL8821CU, RTL8723BU wireless
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network card
* Support AP6275P PCle network card

* Solve the problem that some TF cards cannot enter the desktop when starting

OrangePi-OS_Droid orangepiS v0.0.4 beta.img
OrangePi-OS_Droid_orangepiS_spi-nvme v0.0.4 beta.img
OrangePi-OS_Droid orangepiS_spi-sata_v(.0.4 beta.img

The following functions have been updated compared to the original v0.0.2
version:

* Solve the problem that the application cannot be restored to window mode
after being maximized

* Solve the problem that some applications cannot be closed after full screen
* Solve the problem that there will be an instant gray background when
opening the application

* Solve the problem that some full-screen applications switch to the desktop
and then switch back to the application to become a windowed display problem
* Solve known issues related to volume adjustment in the control center

* Solve the camera crash problem

* Solve the game full screen open, click the taskbar to wake up the crash
problem

* Delete the screen saver option in the control center

* Solve the problem of closing a single application in the task manager and
clicking on other applications again

* The control center has added a shutdown function and a function of long
pressing the Bluetooth module to enter the Bluetooth setting

* Support the Bluetooth function of RTL8821CU, RTL8723BU wireless

network card
OrangePi-OS_Droid orangepi5 _en v0.0.4 beta.img
OrangePi-OS_Droid orangepiS_spi-nvme_en v0.0.4 beta.img

OrangePi-OS_Droid _orangepi5_spi-sata_en_v0.0.4 beta.img

* initial version

2023-02-17

OrangepiS 1.1.2_debian_bullseye server linux5.10.110.7z
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OrangepiS _1.1.2_debian_bullseye desktop xfce linux5.10.110.7z
Orangepi5_1.1.2 ubuntu focal server linux5.10.110.7z
OrangepiS_1.1.2_ubuntu_focal desktop xfce linux5.10.110.7z
OrangepiS 1.1.2_ubuntu_jammy server linux5.10.110.7z

* Support SPIFlash+ blue USB2.0 interface to start Linux system
* wiringOP supports the function of setting GPIO pull-up and pull-down

resistors

Orangepi5 1.1.2 ubuntu jammy desktop xfce linux5.10.110.7z

* Support ov13850/0v13855 camera
* Support SPIFlash+ blue USB2.0 interface to start Linux system
* wiringOP supports the function of setting GPIO pull-up and pull-down

resistors
OrangePi5 RK3588S Android12-box v1.0.0.img
OrangePi5 RK3588S Android12-box spi-sata v1.0.0.img

OrangePi5 RK3588S Android12-box spi-nvme v1.0.0.img

* initial version

2023-02-24 OrangePi-OS_Droid orangepiS v0.0.5 beta.img

OrangePi-OS_Droid _orangepi5_spi-nvme v0.0.5 beta.img
OrangePi-OS_Droid orangepiS_spi-sata_v0.0.5 beta.img
OrangePi-OS_Droid orangepi5_en_v0.0.5 beta.img
OrangePi-OS_Droid_orangepiS_spi-nvme_en v0.0.5 beta.img
OrangePi-OS_Droid _orangepi5_spi-sata_en_v0.0.5 beta.img

Added notification reminder function

* Removed the function of double-clicking the desktop to prompt the user
whether to sleep

* Removed the pop-up tool window when long pressing the desktop

* Fixed the desktop moving icon function: the application will disappear when
dragging and moving the application

* Added the control center to click outside the window to automatically close
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the function

* Fixed the problem that when closing a single application in the task manager,
the task manager will be closed at the same time

* Fixed the bottom recent application list, open new applications in order of
priority

* Added the control center to click the corresponding function, and the
function is opened in windowed mode

* Added a shutdown module at the bottom of the application list, click to
choose sleep, shutdown and restart the device

* Fixed the problem that the wallpaper item in the settings shows a lock screen
* Fixed the problem that the close and maximize buttons in the hotspot setting
interface of the control center are misplaced

* Removed the function of user-defined application window size, the default is
to open in window mode, and the user can adjust the window size by himself
after opening the application

* Fixed the problem that after uninstalling the application on the desktop, the
application icon will not disappear, the moving icon will be black, and the
system will freeze after restarting

* Fixed the problem that PCle SSD burning failed

2023-03-03 OrangepiS_1.1.2 ubuntu_jammy desktop gnome linux5.10.110
* initial version
2023-03-09 OrangepiS_1.1.4 ubuntu_jammy desktop gnome linux5.10.110

* Set HDMI as the default audio device
* Optimize GPU performance
* Turn on the hardware mouse to solve the problem of desktop flickering

* Solve the problem of ros2 installation failure

Orangepi5 1.1.4 debian bullseye desktop xfce linux5.10.110.7z
OrangepiS_1.1.4 ubuntu_focal desktop xfce linux5.10.110.7z

* Set HDMI as the default audio device
* Turn on the hardware mouse

* Support exfat file system
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* Set the default size of /boot partition to 1GB, which is convenient for kernel

development

Orangepi5 1.1.4 ubuntu jammy desktop xfce linux5.10.110.7z

* Set HDMI as the default audio device

* Turn on the hardware mouse

* Support exfat file system

* Set the default size of /boot partition to 1GB, which is convenient for kernel
development

* Pre-installed RK-adapted Chromium browser, supports h264/vp8/vp9

hardware solution to play video

Orangepi5 1.1.4 ubuntu focal server linux5.10.110.7z
Orangepi5 1.1.4 debian bullseye server linux5.10.110.7z
Orangepi5 1.1.4 ubuntu jammy server linux5.10.110.7z

* Support exfat file system
* Set the default size of /boot partition to 1GB, which is convenient for kernel

development

OrangePi5 RK3588S Android12 spi-nvme v1.0.2.img
OrangePi5 RK3588S Android12 spi-nvme lcd v1.0.2.img

* Fixed the problem that burning Android image to empty nvme ssd failed

2023-03-30 OrangepiS _1.1.4 debian_bullseye desktop kde-plasma_linux5.10.110.7z
* initial version
2023-04-07 OrangePi-OS_Droid orangepiS v0.0.6_beta.img

OrangePi-OS_Droid_orangepi5_spi-nvme v0.0.6_beta.img
OrangePi-OS_Droid orangepiS_spi-sata_v0.0.6_beta.img
OrangePi-OS_Droid _orangepi5_en_ v0.0.6_beta.img
OrangePi-OS_Droid orangepiS_spi-nvme_en v0.0.6_beta.img
OrangePi-OS_Droid _orangepi5_spi-sata_en_v0.0.6_beta.img
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* Fix the problem that wake-up from hibernation cannot be used normally

* Added application minimization function, after the application is minimized,
it can be opened in the bottom application list

* Fix the problem that the Home button in the navigation bar does not work

* Added the function of hiding the control center window when opening the
application list

* Solve the problem that the task manager does not display real-time
thumbnails of recent tasks

* Repair the uninstall function to delete the corresponding application in the
desktop, application list, and recent tasks synchronously

* The new full screen window hides the top title bar by default, slide the mouse

to the top to display the title bar

2023-04-14

Opios-arch-aarch64-gnome-opi5-23.04-linux5.10.110.img.xz

* initial version

2023-04-21

Opios-arch-aarch64-gnome-opi5-23.04.1-1inux5.10.110.img.xz

* Set the default value of loglevel to 2 to reduce the printing information of the
serial port

* Fix the problem that ssh or serial port login is slow due to network problems
* Exchange the dtbo configuration of LCD1 and LCD2 to be consistent with

the silkscreen on the development board

openwrt-rockchip-armv8-xunlong_orangepi-5-ext4-sysupgrade.img.gz

* initial version

2023-04-28

openwrt-aarch64-opi5-23.04-1linux5.10.110-ext4.img.gz

* Support SPIFlash + NVMe SSD boot
* Support SPIFlash + USB boot

openwrt-aarch64-opi5-23.04-1inux5.10.110-ext4-sata.img. gz

openwrt-rockchip-armv8-xunlong_orangepi-5-spi-squashfs-sysupgrade.bin

* initial version
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2023-06-06

Orangepi5_1.1.6_ubuntu_jammy desktop xfce linux5.10.110.7z
OrangepiS 1.1.6_debian_bullseye desktop xfce linux5.10.110.7z
OrangepiS_1.1.6_debian_bullseye desktop kde-plasma_linux5.10.110.7z

* Update mpp package

* Fix the problem that zfs file system cannot be installed

* Fix the problem of stuck startup when rtl8821cu wifi module is plugged in

* Added rk3588-disable-led.dtbo, used to turn off the green light

* Rename rk3588-ssd-sata.dtbo to rk3588-ssd-sata0.dtbo

Update the chromium browser to chromium-browser 110.0, which supports

video hard decoding and playback in h264, h265, vp8, vp9 and avl formats

Orangepi5_1.1.6_ubuntu focal server linux5.10.110.7z
OrangepiS 1.1.6_debian_bullseye server linux5.10.110.7z
OrangepiS 1.1.6_ubuntu_jammy server linux5.10.110.7z
OrangepiS_1.1.6_ubuntu_focal desktop xfce linux5.10.110.7z
Orangepi5_1.1.6_ubuntu_jammy desktop gnome linux5.10.110.7z

* Fix the problem that zfs file system cannot be installed

* Fix the problem of stuck startup when rtl8821cu wifi module is plugged in
* Added rk3588-disable-led.dtbo, used to turn off the green light

* Rename rk3588-ssd-sata.dtbo to rk3588-ssd-sata0.dtbo

Orangepi5 1.1.6 debian bookworm server linux5.10.110

Orangepi5 1.1.6 debian bookworm desktop xfce linux5.10.110

* initial version

2023-11-08

Orangepi5 1.1.8 ubuntu focal server linux5.10.160.7z
Orangepi5 1.1.8 ubuntu jammy server linux5.10.160.7z
Orangepi5 1.1.8 debian bullseye server linux5.10.160.7z
Orangepi5 1.1.8 debian bookworm server linux5.10.160.7z
Orangepi5_1.1.8 ubuntu focal desktop xfce linux5.10.160.7z
Orangepi5 1.1.8 ubuntu jammy desktop xfce linux5.10.160.7z
OrangepiS_1.1.8 debian_bullseye desktop xfce linux5.10.160.7z
Orangepi5 1.1.8 debian bookworm desktop xfce linux5.10.160.7z
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* Kernel version upgraded to 5.10.160
* Support PWM control through wiringOP

Orangepi5 RK3588 Android12 v1.0.5.tar.gz

Orangepi5 RK3588 Android12 lcd v1.0.5.tar.gz

Orangepi5 RK3588 Android12-box v1.0.5.tar.gz
Orangepi5 RK3588 Android12_spi-nvme v1.0.5.tar.gz
Orangepi5 RK3588 Android12-box_spi-nvme v1.0.5.tar.gz
Orangepi5 RK3588 Android12 lcd spi-nvme v1.0.5.tar.gz

* Kernel version upgraded to 5.10.160

2024-02-02 Orangepi5_1.1.8 ubuntu_focal server linux6.1.43.7z
Orangepi5_1.1.8 ubuntu _jammy server linux6.1.43.7z
Orangepi5 1.1.8 debian_bullseye server linux6.1.43.7z
Orangepi5 1.1.8 debian bookworm server linux6.1.43.7z
Orangepi5_1.1.8 ubuntu focal desktop xfce linux6.1.43.7z
OrangepiS_1.1.8 ubuntu_jammy desktop xfce linux6.1.43.7z
OrangepiS_1.1.8 debian_bullseye desktop xfce linux6.1.43.7z
Orangepi5 1.1.8 debian bookworm desktop xfce linux6.1.43.7z

* initial version

2024-07-03 OrangepiS 1.1.10_ubuntu jammy_server linux6.1.43.7z
OrangepiS 1.1.10_debian_bullseye server linux6.1.43.7z
Orangepi5 1.1.10 debian bookworm server linux6.1.43.7z
Orangepi5 1.1.10_ubuntu jammy_desktop xfce linux6.1.43.7z
Orangepi5 1.1.10_debian_bullseye desktop xfce linux6.1.43.7z
Orangepi5 1.1.10 debian bookworm desktop xfce linux6.1.43.7z

Orangepi5 1.1.10 ubuntu focal server linux5.10.160.7z
Orangepi5 1.1.10 ubuntu jammy server linux5.10.160.7z
Orangepi5 1.1.10 debian bullseye server linux5.10.160.7z
Orangepi5 1.1.10 debian bookworm server linux5.10.160.7z
Orangepi5 1.1.10 ubuntu focal desktop xfce linux5.10.160.7z
Orangepi5 1.1.10 ubuntu jammy desktop xfce linux5.10.160.7z

WWww.orangepi.org www.xunlong.tv
627



http://www.orangepi.cn/
http://www.xunlong.tv/

range Pi User Manual Copyright reserved by Shenzhen Xunlong Software Co., Ltd

Orangepi5 1.1.10 debian bullseye desktop xfce linux5.10.160.7z
Orangepi5 1.1.10 debian bookworm desktop xfce linux5.10.160.7z

* The kernel's rknpu version is upgraded to 0.9.6
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