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Preface

About this guide and technical support information.

About this document

This document mainly describes how to compile firmware, U-Boot, Linux Kernel and make file systems.

Revision History

Table 0-1 Revision History

Version Released Revision

1.0 2022/12/26 The first official release.

1.1 2023/03/01 Updated steps in Creating SPL File (on page 11).
1.2 2023/05/17 Updated steps in Adding New File (on page 15).

Notes and notices

The following notes and notices might appear in this guide:

Tip:

Suggests how to apply the information in a topic or step.

Note:

Explains a special case or expands on an important point.

Important:

Points out critical information concerning a topic or step.

CAUTION:

Indicates that an action or step can cause loss of data, security problems, or performance issues.

Warning:

Indicates that an action or step can result in physical harm or cause damage to hardware.
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1. Required Hardware

Make sure that the following hardware are prepared for the operation described in this manual:
* VisionFive 2
* Micro SD card (32 GB or more)
* PC with Linux/Windows/Mac OS
* USB to Serial Converter
* Ethernet cable
* Power adapter
* USB Type-C Cable

Note:
In this guide, Ubuntu 18.04 LTS is installed on the host PC.

7 © 2018-2023 StarFive Technology www.starfivetech.com
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2. Making General System

This chapter describes how to make a general system.
It contains the following sections:

¢ Compiling U-boot and Kernel (on page 8)

« Compiling Linux Kernel (on page 13)

« Updating Kernel (on page 14)

 Creating SPL File (on page 11)

 Creating fw_payload File (on page 12)

2.1. Compiling U-boot and Kernel

This chapter describes how to compile the U-Boot and kernel.
It contains the following sections:

* Set Up Compilation Environment (on page 8)

¢ Compiling the U-Boot (on page 8)

¢ Compiling OpenSBlI (on page 10)

2.1.1. Set Up Compilation Environment

You can follow the steps below to set up your cross-compile.
1. Execute the following commands to install the r i scv64- | i nux- gnu- gcc compiler from Ubuntu packages.

sudo apt update
sudo apt upgrade
sudo apt install gcc-riscv64-1inux-gnu

2. Execute the following command to check the version of the ri scv64- 1 i nux- gnu-gcc.

ri scv64-1inux-gnu-gcc -v

The output will be as follows:

Result:

Figure 2-1 Example Output

ryan@ubuntu:-% riscvb4-linux-gnu-gcc -v

Using built-in specs.

COLLECT GCC=riscv64-linux-gnu-gcc

COLLECT_LTO WRAPPER=/usr/lib/gcc-cross/riscv64-linux-gnu/7/1lto-wrapper

Target: riscv64-linux-gnu

Configured with: ../src/configure -v --with-pkgversion="Ubuntu 7.5.0-3ubuntul~18.04"' --with-
bugurl=file:///usr/share/doc/gcc-7/README.Bugs --enable-languages=c,c++,d,fortran,objc,obj-c
++ --prefix=/usr --with-gcc-major-version-only --program-suffix=-7 --enable-shared --enable-
linker-build-id --libexecdir=/usr/lib --without-included-gettext --enable-threads=posix --1i
bdir=/usr/1lib --enable-nls --with-sysroot=/ --enable-clocale=gnu --enable-libstdcxx-debug --
enable-libstdcxx-time=yes --with-default-libstdcxx-abi=new --enable-gnu-unique-object --disa
ble-libitm --disable-libsanitizer --disable-libquadmath --disable-libquadmath-support --enab
le-plugin --with-system-zlib --enable-multiarch --disable-werror --disable-multilib --with-a
rch=rv64imafdc --with-abi=1p64d --enable-checking=release --build=x86 64-1linux-gnu --host=x8
6 64-linux-gnu --target=riscv64-linux-gnu --program-prefix=riscv64-linux-gnu- --includedir=/
usr/riscvé4-linux-gnu/include

Thread model: posix

gcc version 7.5.0 (Ubuntu 7.5.0-3ubuntul-~18.04)

2.1.2. Compiling the U-Boot

Follow the steps below to compile the U-Boot for VisionFive 2.

www.starfivetech.com © 2018-2023 StarFive Technology 8
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1. Locate to your desired directory to store the U-Boot files. For example, the home directory.

Example:

cd ~ # home directory

2. Download the source code for U-Boot compilation.

git clone https://github.com starfive-tech/u-boot.git

3. Switch to the code branch by executing the following command:

cd u-boot
git checkout -b JH7110_VisionFive2_devel origin/JH7110_Visi onFi ve2_devel

git pull
4. Type the following to compile U-Boot under the U-Boot directory.

make <Configuration_File> ARCH=ri scv CROSS_COWPI LE=ri scv64-1|i nux- gnu-
make ARCH=ri scv CROSS_COWPI LE=ri scv64-1i nux-gnu-

0 Tip:

Configuration_File: For VisionFive 2, the file is st ar f i ve_vi si onf i ve2_def confi g.

Result:

There will be these 3 files generated after compilation inside the u- boot directory:
o u-boot . bin
carch/riscv/dts/starfive_visionfive2.dth

o spl /u-boot-spl.bin

Figure 2-2 Example Output - u-boot.bin

© 2018-2023 StarFive Technology
All rights reserved
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Figure 2-4 Example Output - u-boot-spl.bin

jianlong@jianlong:~

total 28660
drwxrwxr-x

13

drwxrwxr-x 26

drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxXrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
drwxrwxr-x
“FW-TW-r--
STWXTWXE - X
- TWXTWXT - X
-TW-TW-T--
-TW-TW-T~--
-TW-TW-T~--
-FW-TW-T--
-FW-TW-T--
STWXIWXE-X
“FW-TW-r--
“TW-TW-T--
-TW-TwW-T--

Tip:

Both st arfive_vi si onfive2. dtbandu-boot.

Tip:

z

[V I R R

il

R R R e Tl e R T I P I NI N = )

jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong

jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong
jianlong

f2/trmfu-boo

4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
4096
15689
2030360
127400
=

610
1076
5143
393501
127400
111
74215
91

108
108
108
108
108
108
108
108
168
108
108
108
108
108
108
108
108
108
108
108
108
108
108
)=
108

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

u- boot - spl . bi n will be used later for creating SPL file.

2.1.3. Compiling OpenSBI

pls 11

10:40 .
16:40 .
10:40 =

10:40
10:40

10:40

board/
cmd /
on/

10:40 «

10:40

10:40 c
10:40 e

10:40
10:40
10:40
10:40
10:40
10:40
10:40
10:40
10:40
10:40
10:40
10:40
10:40
10:40
10:40

include/

1ib/

u-boot.cfg
u-boot-spl¥*
u-boot-spl.bin*
.u-boot-spl.bin.cmd
.u-boot-spl.cmd
u-boot-spl.lds
.u-boot-spl.lds.cmd
u-boot-spl.map
u-boot-spl-nodtb.bin*
.u-boot-spl-nodtb.bin.cmd
u-boot-spl.sym
.u-boot-spl.sym.cmd

bi n will be used later for OpenSBI compilation.

OpenSBl stands for Open-source Supervisor Binary Interface and it is an open-source implementation of the RISC-V Supervisor

Binary Interface. It is a RISC-V-specific runtime service provider and it is typically used in boot stage following ROM and LOADER.
A typical boot flow is as follows

Figure 2-5 Typical Boot Flow

ROM

-

LOADER

(DDR Initialization)

RUNTIME
(OpenSBl)

—> BOOTLOADER

0S

Follow the steps below to compile OpenSBI for VisionFive 2.

1. Locate to your desired directory to store the OpenSBI files. For example, the home directory.

cd ~ # hone directory

2. Download the source code for OpenSBI compilation.

git clone https://github.conm starfive-tech/ opensbi.git

3. Inside opensbi directory, type the following to compile openSBI.

www.starfivetech.com
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cd opensbi
make ARCH=ri scv CROSS_COWPI LE=ri scv64-1i nux-gnu- PLATFORM:=generic
FW PAYLOAD PATH={ U- BOOT_PATH} / u- boot . bi n
FW FDT_PATH={ U- BOOT_PATH}/ arch/ri scv/dts/starfive_visionfive2. dtb FW TEXT_START=0x40000000

0 Tip:

Modify the {U-BOOT_PATH} to the path of U-Boot from before.

Result:

After compilation, the file f w_payl oad. bi n will be generated in the directory opensbi / bui | d/ pl at f or ml
generi c/ firmwar e and the size is larger than 2M.

Figure 2-6 Example Output

jianlong@jianlong:~/ [jh7110/ 'trmfopensbi/build/platform/generic/firmwares 11
total 5544
drwxrwxr-x
drwxrwxr-x
- FWXTWXE - X
STW-TW-T--
- TWXTWXE - X
-TW-TW-T--
-TW-TW-T--
- TWXTWXT - X
-TW-TW-T--
- TWXTWXE - X
-TW-TW-T--
STW-TW-T--
- TWXTWXE - X
-TW-TW-T--
- TWXTWXT - X
-TW-TW-T--
-TW-TW-T--
drwxrwxr-x

w

jianlong jianlong 4096 108 25 10:42 ./

jianlong jianlong 4096 108 25 10:42 ..

jianlong jianlong 152248 168 25 10:42 fw_dynamic.bin*
jianlong jianlong 792 188 25 10:42 fw_dynamic.dep
jianlong jianlong 979384 108 25 10:42 fw_dynamic.elf*
jianlong jianlong 1009 108 25 10:42 fw_dynamic.elf.ld
jianlong jianlong 76216 168 25 10:42 fw_dynamic.o
jianlong jianlong 152248 108 25 10:42 fw_jump.bin*
jianlong jianlong 712 108 25 10:42 fw_jump.dep
jianlong jianlong 978952 108 25 10:42 fw_jump.elf*
jianlong jianlong 1009 168 25 10:42 fw_jump.elf.1ld
jianlong jianlong 72176 168 25 10:42 fw_jump.o
jianlong jianlong 2763112 168 25 10:42 fw_payload.bin*
jianlong jianlong 721 168 25 10:42 fw_payload.dep
jianlong jianlong 1645088 108 25 10:42 fw_payload.elf*
jianlong jianlong 1151 168 25 10:42 fw_payload.elf.1ld
jianlong jianlong 738240 108 25 10:42 fw _payload.o
jianlong jianlong 4096 108 25 18:42 payloads/

S R e e e el e e e =]

2.1.4. Creating SPL File

Follow the steps below to create the SPL file for VisionFive 2.
1. Locate to your desired directory to store the tools files. For example, the home directory.
Example:

cd ~ # honme directory

2. Download the source code for U-Boot compilation.

git clone https://github.com starfive-tech/ Tools

3. Switch to the code branch by executing the following command:

cd Tool s
git checkout master
git pull

4. Type the following to generate SPL tool under the spl _t ool directory.

cd spl _tool/
make

11 © 2018-2023 StarFive Technology www.starfivetech.com
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Figure 2-7 Example Output

yingpeng@ubuntu: : pa 3 /github/Tools/spl_toolS make
cc -Wall -Wno-unused-result -Wno-format-truncation -02 -c -0 crc32.0 crc32.c
cc -Wall -Wno-unused-result -Wno-format-truncation -02 -c -o spl_tool.o spl_tool.c

cc -Wall -Wno-unused-result -Wno-format-truncation -02 crc32.0 spl_tool.o -o spl_tool
yingpeng@ubuntu:~/work fgithuby pl_tool$ 1s

crc32.c crc32.0 LICENSE README.md | spl tool | spl_tool.c spl_tool.o
yingpeng@ubuntu: rkspa E pl_tool$ I

5. Type the following to generate SPL file:

.Ispl _tool -c -f {U BOOT_PATH}/spl/ u-boot-spl.bin

Tip:
Modify the {U-BOOT_PATH} to the path of u-boot from before.

Result:

You will see a new file named u- boot - spl . bi n. nor nmal . out generated under { U- BOOT_PATH} / spl . Refer
to Updating SPL and U-Boot section in VisionFive 2 Single Board Computer Quick Start Guide to flash u- boot -
spl . bi n. nornal . out.

Figure 2-8 Example Output

yingpeng@ubuntu 0 d/github/Tool /spl_tool -c -f [home/yingpeng/work: e/JH7110/github/u-boot/spl/u-boot-spl.bin
ubsplhdr.sofs:0x240, ubsplhdr.bofs:ox , ubsplhdr.vers:0x1010101 name: /home/yingpeng/works, J/IH7110/github/u-boot/spl/u-boot-spl.bin
SPL written to e/yi e kspace/JH7110/github/u-boot/spl/u-boot-spl.bin.normal.out successfully.

yingpeng@ubuntu orks /3 3/github/Tool 1_tool$ 1s /home/yingpeng/workspace/JH7110/github/u-boot/spl/ -11

yingpeng yingpeng 4096 Mar 1
yingpeng yingpeng 4096 Mar 1
yingpeng yingpeng 4096 Mar 1
yingpeng yingpeng 4096 Mar 1
yingpeng yingpeng 4096 i
6 yingpeng yingpeng 4096 i

yingpeng yingpeng 4096 i
yingpeng yingpeng 4096 i
yingpeng yingpeng 4096 i
yingpeng yingpeng 4096 i
yingpeng yingpeng 4096 i
yingpeng yingpeng 16252 i
yingpeng yingpeng 2043128 i
yingpeng yingpeng 136240 i .bin

1 .bin.normal.out

1 . lds

1 .map

i -nodtb.bin

1 .sym

1

yingpeng yingpeng 131264
yingpeng yingpeng 1076
yingpeng yingpeng 395008 Mar

yingpeng yingpeng 136240 Mar
1 yingpe i 875 Mar
yingpeng@ubuntu ithub/Too

2.1.5. Creating fw_payload File

Follow the steps below to create the f w_pay| oad for VisionFive 2.
1. Locate to the tools directory, which git clone from before.

cd Tool s/ uboot_its

2. Copy the output file f w_payl oad. bi n from the OpenSBI compilation to the tools path:

cp { OPENSBI _PATH}/ bui | d/ pl at for mi generi c/firnmware/fw payl oad. bin ./

Note:
Modify the {OPENSBI_PATH} to the path of OpenSBI before executing.

3. Type the following to create f w_pay| oad file under the uboot _i t s directory.

{U- BOOT_PATH}/ t ool s/ nki mage -f visionfive2-uboot-fit-inage.its -A riscv -O u-boot -T firmare
vi si onfive2_fw payl oad. i ng

Note:
Remove the line break when copying this command from PDF.

Result:
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You will see a new file named vi si onfi ve2_fw_payl oad. i ng generated. Refer to Updating SPL and U-Boot
section in VisionFive 2 Single Board Computer Quick Start Guide to flash vi si onfi ve2_fw_payl oad. i ng.

Figure 2-9 Example Output
yingpeng@ubuntu YEL Joithub/Tools/uboot_its$ ../../u-boot/tools/mkimage -f visionfive2-uboot-fit-image.its -A riscv -O u-boot -T firmware visionfive2_fw_payload.img
FIT description pl FIT image for JH7110 VisionFive2
Created: Wed Dec 14 13:47:54 2022
Image © (firmware)
Description: u-boot
Created: Wed Dec 14 13:47:54 2022
Firmware
uncompressed
2792440 Bytes = 2726.99 KiB = 2.66 MiB
RISC-V
0s: U-Boot
Load Address: 0x40000000
Default Configuration: 'config-1
Configuration 0 (config-1)
Description: U-boot-spl FIT config for JH7110@ VisionFive2
Kernel: unavailable
Firmware: f
yingpeng@ubuntu <space/ thub/Tools/uboot_its$ 11
total 3572
drwxrwxr-x 2 yingpeng yingpeng 40896 Dec 14 13:47 ./
drwxrwxr-x 6 yingpeng yingpeng 4896 Dec 14 13:40 ../

1 yingpeng yingpeng 2792440 Dec fw_payload.bin*
i g yingpeng 2794037 Dec visionfivez_fw_payload.img
ingpe 500 Dec 14 13:40 VISTONTLVeZ-UDOOT-TLT-TMage.1ts
10/github/ Juboot_itss ||

2.2. Compiling Linux Kernel

Follow the following steps to compile Linux Kernel for VisionFive 2.
1. Locate to your desired directory to store the Linux Kernel files. For example, the home directory.
Example:

cd ~ # hone directory

2. Download the source code for Linux Kernel.

git clone https://github.com starfive-tech/linux.git

3. Switch to the code branch by executing the following commands:

cd |inux
git checkout -b JH7110_Visi onFive2_devel origin/JH7110_Visi onFi ve2_devel

git pull
4. Type the following to set the default configuration settings for compiling Linux Kernel.
make <Configuration_File> CROSS_COWPI LE=ri scv64-1 i nux-gnu- ARCH=ri scv
Tip:
<Configuration_File>: For VisionFive 2, the file is st ar f i ve_vi si onfi ve2_def confi g.
5. Type the following to set additional configuration settings for compiling Linux Kernel.
make CROSS_COWPI LE=ri scv64-1i nux-gnu- ARCH=riscv nenuconfig

6. Compile the Linux Kernel.

make CROSS_COWPI LE=ri scv64-1i nux-gnu- ARCH=riscv -jXx

¥4 Note:
Here you need to change the -jx value according to the number of cores in your CPU. If your CPU has 8 cores,
change this to -j 8. This process will take some time and therefore please wait patiently.

Result:

The kernel image will be generated inside the directory | i nux/ arch/ ri scv/ boot asinage. gz.
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Figure 2-10 Example Output

jianlong@jianlong:~, §h711 F2ftrm/1linux/archf/riscv/boots 11
total 21964

drwxrwxr-x 3 jianlong jilanlong 4896 108 11:03

drwxrwxr-x 10 jianlong jianlong 4096 108 11:01 ..
drwxXrwxr-x jianlong jianlong 4896 108 11:00 dts

jianlong jianlong 83 108 11:00 .gitignore
jianlong jianlong 22016512 188 11:03 Image*
jianlong jianlong 151 108 11:83 .Image.cmd
jianlong jianlong 7744843 108 11:03

jianlong jianlong 101 108 11:83 .Image.gz.cmd
jianlong jianlong 1561 108 11:00 install.sh
jianlong jianlong 108 11:00 loader.lds.5
jianlong jianlong ' )= 11:00 loader.S
jianlong 1612 108 11:00 Makefile

“IW=-rw-r--
- FWXTWXT - X

“IW=-rw-r--
-IW-rw-r--
“IW=-rw-r--
-IW-rw-r--
~IW-rw-r--
~rW=-rw-r--
~IW-rw-r--

P e e b b b e e R

The dtb files will be generated inside the directory | i nux/ arch/ ri scv/ boot/dts/starfive

Figure 2-11 Generated dtb Files
jianlong@jianlong:~/work/jh7110/vf2/trm/linuxfarch/riscv/boot/c fstarfiveS 11 *.dtb
1 jianlong jianlong 168 26 13 1 b-can-pdm-pwmdac.dtb
jianlong jianlong 108 26 11:01 jh7110-evb.dtb
jianlong jianlong 16H 26 11:01 jh7118-evb-dvp-rgb2hdmi.dtb
jianlong jianlong 168 26 11:01 jh7110-evb-i2s-ac1e@8.dtb
jianlong jianlong 108 11:01 jh7110-evb-pcie-i2s-sd.dtb
jianlong jianlong 108 26 11:01 jh7110-evb-spi-uart2.dtb
jianlong jianlong 11:01 jh711@-evb-uartl-rgb2zhdmi.dtb
jianlong jianlong 26 11:01 jh7110-evb-uartd4-emmc-spdif.dtb

1

1

1
-rw-r-- 1
1
1
1
1 jianlong jianlong A 26 11:81 jh7110-evb-uart5-pwm-i2c-tdm.dtb
1
1
1
1
1
1
1

-TW-T--

jianlong jianlong 108 11:81 jh7110-evb-usbdevice.dtb
jianlong jianlong 108 26 11: jh7110-fpga.dtb

jianlong jianlong 16H 26 11:01 jh711@-visionfive-v2-Ale.dtb
jianlong jianlong 108 26 11:01 jh7110-visionfive-v2-A11l.dtb
jianlong jianlong 108 y 1 _ih7116-visionfive-v2-ac108.dtb
jianlong jianlong 108 :081 jhv11e-visionfive-v2.dth
jianlong jianlong :@1 jh7110-visionfive-v2-wm89608.dtb

-TW-r--
-rw-r--
-rW-r--

The | mage. gz and . dt b files will be used later in this guide when we try to move rootfs, dtb and kernel to VisionFive
2.

Different boards use different dtb files:
°j h7110-vi si onfive-v2. dt b: for Version 1.2A and 1.3B board.
°j h7110-vi si onfi ve-v2-ac108. dt b: for version 1.2A and 1.3B board with ac108 codec.
o j h7110- vi si onfi ve- wnB960. dt b: for Version 1.2A and 1.3B board with wm8960 codec.

6 Tip:

You can refer to the silk print on the board for version information.

2.3. Updating Kernel

This chapter describes how to update kernel.
It contains the following sections:

* Obtaining OS Version (Debian OS) (on page 15)

« Adding New File (on page 15)
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2.3.1. Obtaining OS Version (Debian OS)

Steps:
1. Visit this link to download the latest operating system.

2. Flash the latest operating system to the Micro-SD card. For details, see Flashing OS to a Micro-SD Card section in
VisionFive 2 Single Board Computer Quick Start Guide.

2.3.2. Adding New File

To add new file, perform the following steps:

Note:
If there is no update, no need to add the new file.

1. Insert the micro-SD card to the PC with Ubuntu system, and execute the following command to check the SD card
partition:
sudo fdisk -1
Example Output:
Devi ce Start End Sectors Size Type
/ dev/ sdcl 4096 8191 4096 2M unknown
/ dev/ sdc2 8192 16383 8192 4M unknown

/dev/sdc3 16384 221183 204800 100M EFI System
/dev/ sdc4 221184 4503518 4282335 2G Linux filesystem

In this output, the / dev/ sdc3 partition is the SD card partition.
2. Mount the SD card partition under the mt file path by executing:

sudo nmount /dev/sdc3 /mt

3. Compile the file under the | i nux directory with the following command:

nmake CROSS_COWPI LE=ri scv64-1i nux-gnu- ARCH=riscv | NSTALL_PATH=<ROOTFS_PATH> zinstall -<jx>

e Tip:

o <ROOTFS_PATH>: This is a user-defined directory where the vmliunz files will be generated.

o <jx>: It refers to the number of cores in your CPU. If your CPU has 8 cores, change this to -j 8.

Figure 2-12 Example Command and Output

atlas@atlas-VirtualBox:~/vf2/ref ceTemp/linux$ make CROSS_COMPILE=riscv64-linux-gnu- ARCH=riscv INSTALL_PATH
=~/Desktop/compiled/ zinstall -j6

sh .farch/riscv/boot/install.sh 5.15.8 \
arch/riscv/boot/Image.gz System.map "/home/atlas/Desktop/compiled/"

Result:
vmliunz files will be generated under the ROOTFS_PATH.
4. View the files generated under ${ ROOTFS_PATH} . The following is an example:

Figure 2-13 Example

atlas@atlas-VirtualBox:~/Desktop/compileds 1s

config-5.15.8 System.map-5.15.0 vmlinuz-5.15.0

5. Add the new file:
a. View the Micro-SD card information.

df -h
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Figure 2-14 Example SD Card Information

13G  585M 96% /media/fatlas/root
led$ 1s /media/fatlas/root/

+found media mnt opt proc oot run sbin

b. Copy the kernel file to the Micro-SD card. Please operate under the path of S{ROOTFS_PATH}.

sudo cp vmlinuz-5.15.0 /nmedi a/ <User _Nanme>/root/boot/ && sync

0 Tip:

<User_Name> is your username, for example, at | as.

c. Copy the modules file to the Micro-SD card. Please operate under the path of I i nux/ arch/ri scv/ boot / dt s/

starfive.

sudo cp jh7110-visionfive-v2.dtb jh7110-visionfive-v2-All.dtb jh7110-vi sionfive-v2-ac108.dth
j h7110- vi si onfi ve-v2-wnB960. dt b / medi a/ <User _Nane>/root/usr/1ib/linux-inmage-5.15. 0-
starfivel/starfivel && sync

Figure 2-15 dtb File List

atlas@atlas-VirtualBo edia t1la . 1ib/1inux-image-5.15.0
S = 60
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
- TWXTWX WX
- TWXTWXIWX
- TWXTWX WX
- TWXTWX WX
- TWXTWX WX
- TWXTWX WX

root root 4096 I

root root 4096 11 .

root root 46096 9, avb-overlay

root root 64429 9, 160 jh7110-evb-can-pdm-pwmdac.dtb
root root 64032 9, 9 jh7110-evb.dtb

root root 63783 9, 93:10 jh7110-evb-dvp-rgbzhdmi.dtb
root root 64293 9, 9 83:10 jh7110-evb-i2s-ac108.dtb

root root 64724 9, 9 jh7110-evb-pcie-i2s-sd.dtb
root root 63903 9, D € jh7110-evb-spi-uvart2.dtb

- TWXTWX WX
- TWXTWXIWX
- TWXTWX WX
- TWXTWX WX
- TWXTWX WX
- TWXTWX WX
- TWXTWX WX
- TWXTWX WX
- TWXTWXIWX
drwxr-xr-x

root root 64487 9, jh7110-evb-uartd4-emmc-spdif.dtb
root root 64585 9, 10 jh7110-evb-uart5-pwm-i2c-tdm.dtb
root root 63887 9, jh7110-evb-usbdevice.dtb

root root 630844 9, jh7110-fpga.dtb

root root 47299 11, 1 14:42|jh7110-visionfive-v2-A10.dtb
root root 47491 11, 1 14:42|jh7110-visionfive-v2-Al11.dtb
root root 48381 11, 1 1 jh7110-visionfive-v2-ac108.dtb
root root 47743 1: 1 1 jh7110-visionfive-v2.dtb

root root 48252 i A jh7110-visionfive-v2-wm8960.dtb
root root 4096 D 03:34 vi 2rLay

4
4
2
1
l,
1
1
1
1
-TWXrwWXrwx 1 root root 63939 9, jh7110-evb-uvarti-rgb2hdmi.dtb
1
l,
1
1
1
1
al,
1
l,
2

6. Perform the following step to update the ext | i nux. conf file:

cd /mt/extlinux
sudo vi m extl i nux. conf

7. Add the following command lines, save and exit:

| abel <Label >

nmenu | abel <Menu_Label >

l'i nux /boot/<New y_Conplied_Kernel _file>

initrd /boot/initrd.ing-5.15.0-starfive

fdtdir /usr/lib/linux-imge-5.15.0-starfive/

append root=/dev/ mtbl k1p3 rw consol e=tty0 consol e=ttyS0, 115200 earl| ycon rootwai t
st mmacet h=chai n_node: 1 sel i nux=0

0 Tip:

In these commands:
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0 o <Label>: The label of startup item. For example, | 1.

o <Menu_Label>: The configuration name displayed on the menu. For example, nyDebi an_at | as GNU/

Li nux-5. 15. 0-starfive.

o <Newly_Complied_Kernel_file>: The vmlinuz file name that is newly compiled in the previous steps. For
example, vm i nuz-5. 15. 0 or | mage. gz.

Example: The following are the example commands:

| abel 11

menu | abel nyDebi an_atl as GNU Li nux-5.15. 0-starfive

l'inux /boot/vm inuz-5.15.0

initrd /boot/initrd.ing-5.15.0-starfive

fdtdir /usr/lib/linux-imge-5.15.0-starfive/

append root=/dev/ mtbl k1p3 rw consol e=tty0 consol e=ttyS0, 115200 earl|ycon rootwait
st mmacet h=chai n_node: 1 sel i nux=0

8. (Optional) Load different dtb files:
a. Execute the following commands to edit UENv. t xt :

cd / mt
sudo vi m uEnv. t xt

b. Modify the fdtfile parameter, save and exit:

fdtfile=starfivel/<dtb_File_Name>

¥4 Note:
= <User_Name>: Your user name. For example, atl as.

= <dtb_File_Name>: The dtb files are located in boot / usr/ | i b/ | i nux-i mage-5. 15. 0-
starfivel/starfivel asshown below:

Different boards use different dtb files:
= j h7110- vi si onfi ve-v2. dt b: for Version 1.2A and 1.3B board.

= j h7110-vi si onfi ve-v2-ac108. dt b: for version 1.2A and 1.3B board with
ac108 codec.

= j h7110- vi si onfi ve- wrB960. dt b: for Version 1.2A and 1.3B board with
wm8960 codec.

0 Tip:

You can refer to the silk print on the board for version information.

Figure 2-16 dtb File List

atlas@atlas-VirtualBox:, t 0C 1ib/1linux

SH= 960

root root 4096 11

root root 4096 11 .

reot root 4096 evb-overlay

root root 64429 10 jh7110-evb-can-pdm-pwmdac.dtb
root root 64032 jh7110-evb.dtb

root root 63783 jh7110-evb-dvp-rgb2hdmi.dtb
root root 64293 jh7116-evb-i2s-ac108.dtb
root root 64724 jh7110-evb-pcie-i2s-sd.dtb
root root 63963 jh7116-evb-spi-uartz.dtb

- TWXTWX WX
~TWXTWXTWX
~TWXTWXTWX
~TWXTWXTWX
- FTWXTWXTWX root root 64487 jh7110-evb-uvart4-emmc-spdif.dtb
root root 64585 jh7110-evb-uvart5-pwm-i2c-tdm.dtb
root root 63887 jh7110-evb-usbdevice.dtb
root root 63044 jh7116-fpga.dtb
root root 47299 11, ] jh7116-visionfive-vz-A10.dtb
root root 47491 11, ] jh7110-visionfive-vz-Al1l.dtb
root root 48381 11, ] jh7110-visionfive-v2-ac108.dtb
root root 47743 11, ] jh7110-visionfive-v2.dtb
root root 48252 11 y jh7110-visionfive-v2-wmB960.dtb
ST

4
4
2
1
1
1
1
1
1
-rwxrwxrwx 1 root root 63939 jh7110-evb-uarti-rgbzhdmi.dtb
1
1
1
1
1
gl
gl
gl
gl
2

root root 4096 V
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Example:
/

The following is the example of editing UENV. t Xt to load thej h7110- vi si onfi ve-v2-
wrB960. dt b:

Figure 2-17 Example uEnv.txt Content
atlas@atlas-VirtualBox: /mediafatlas/root/boot
MHHF) fRIE(E) EE(V) ERES) LR FEBH)

fdt_high=exffffffffffffffff
initrd_high=exffffffffffffffff
kernel_addr_r=0x84000000
kernel_comp_addr_r=8x90000008
kernel_comp_size=0x10000000

fdt_addr_r=0x88000000

ramdisk addr r=0x88300000

# Move DHCP after MMC to speed up booting

boot targets=mmc® dhcp

# Fix wrong fdtfile name
fdtfile:starfive/jh?110—visionfive—vz—wm896@.dtb
# Fix missing bootcmd

bootcmd=run distro_bootcmd

9. Unmount the / mt directory:

sudo unount /mt
Verification:
The following steps are provided to verify if the configuration is successful:
1. Pull out the card from the PC and insert it into the VisionFive 2 board. The system will start normally after power-on.

2. You can find the defined configuration item, for example, myDebian_atlas GNU/Linux-5.15.0-starfive, on the menu, as
shown below:

Figure 2-18 Example Interface

Scanning mmc 1:3 ...

Found sboot/extlinux/extlinux.conf

Retrieving file: /boot/extlinu: t1inux.conf

1176 by ad in 5 ms (228.5 K1i )

U-Boot menu

1= Debian GNU/Linux bookworm, 5. 15.0-starfive

2 Debian GNU/Linux bookworn . B arfive (rescue target)
3: myDebian_atlas GNU/L inux Ve

Enter choice:

Also, you can see the loaded dtb file,j h7110- vi si onfi ve- v2- wmrB960. dt b on the startup interface.

Figure 2-19 Startup Interface
U-Boot menu
rfive (rescue target)
rfive

5: my
Enter cho

th=chain_mode:1 selinux=0
.dtb

oyl
Uncompr
Moving Image from ) 3 B, end=41766000

3. After the system starts successfully, you can see the version of the new vmlinuz file:
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root @tarfive: ~# cat /proc/version

Li nux= version 5.15.0 (atlas@t!l as-Virtual Box) (riscv64-Iinux-ginu-gcc
(Ubuntu 7.5.0-3ubuntul~18.04) 7.5.0, G\NU Id (G\U Binutils for Ubuntu) 2.30) #1 SMP Mon Oct 31 15:12:31
CST 2022

root @tarfive: ~#

19
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3. Making BusyBox System

This section describes how to make BusyBox system.
It contains the following sections:

« Making File System (on page 20)

* Moving Rootfs, Kernel, and dtb into VisionFive 2 (on page 24)

3.1. Making File System

Follow the following steps to make the file system.
1. Create the directory structure.

nkdir rootfs
cd rootfs
nkdi r dev usr bin shin lib etc proc tnp sys var root mt

2. Download the BusyBox source code outside the rootfs directory.

git clone https://git.busybox. net/busybox

3. Navigate to the extracted location and enter BusyBox configuration.

cd busybox
make CROSS_COWPI LE=ri scv64-1i nux-gnu- ARCH=riscv nenuconfig

Figure 3-1 Busybox Configuration

BusyBox 1.36.0.git Configuration

Arrow keys navigate the menu. <Enter> selects 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

| i settings >
--- Applets

rchival Utilities --->
oreutils --->

onsole Utilities --->

ebian Utilities --->
libc-utils --->

ditors --->

inding Utilities --->

nit Utilities ---»>
ogin/Password Management Utilities --->
inux Ext2 FS Progs --->
inux Module Utilities --->
inux System Utilities --->
M scellaneous Utilities --->
N tworking Utilities --->
rint Utilities --->
M 1 UELlitles --->

rocess Utilities --->

unit Utilities --->

hells --->

ystem Logging Utilities --->

oad an Alternate Configuration File
ave Configuration to an Alternate File

< Exit > < Help >

4. Navigate to Settings > Build Options and check Build static binary (no shared libs) by pressing Y.
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Figure 3-2 Check Build static binary (no shared libs)

BusyBox 1.36.0.git Configuration

Arrow keys navigate the menu. <Enter> selects 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

[*] upport wtmp file (NEW)
[*]1 upport writing pidfiles (NEW)
(/var/run) irectory for pidfiles (NEW)
[*1 nclude busybox applet (NEW)
[*] upport --show SCRIPT (NEW)
[*] upport --install [-s] to install applet links at runtime (NEW)
[ 1 on't use fusr (NEW)
[*] rop SUID state for most applets (NEW)
[*1 nable SUID configuration via /etc/busybox.conf (NEW)
[*] uppress warning message if fetc/busybox.conf is not readable (NEW)
[ 1 xec prefers applets (NEW)
(/proc/selffexe) ath to busybox executable (NEW)
[ 1 upport NSA Security Enhanced Linux (NEW)
[ 1 1lean up all memory before exiting (usually not needed) (NEW)
[*] upport LOG_INFO level syslog messages (NEW)
--- Build Options
I8 sutld static bnary (no shared 1ibs)
] orce NOMMU build (NEW)
ross compiler prefix (NEW)
ath to sysroot (NEW)
dditional CFLAGS (NEW)
dditional LDFLAGS (NEW)
dditional LDLIBS (NEW)
vold using GCC-specific code constructs (NEW)
se -mpreferred-stack-boundary=2 on 1386 arch (NEW)
se -static-libgcc (NEW)
--- Installation Options ("make install" behavior)
hat kind of applet links to install (as soft-links) --->
(./_install) estination path for 'make install' (NEW)
--- Debugging Options
[ 1 uild with debug information (NEW)

< Exit > < Help >

5. Specify the compiler:
a. Under Build Options, select (riscv64-linux-gnu-) Cross compiler prefix.

Figure 3-3 Select Cross Compiler Prefix
BusyBox 1.36.0.git Configuration

Arrow keys navigate the menu. <Enter> selects 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

[*]1 nclude busybox applet (NEW)

[*] upport --show SCRIPT (NEW)

[*] upport --install [-s] to install applet links at runtime (NEW)
[ 1 on't use fusr (NEW)

[*] rop SUID state for most applets (NEW)

[*1 nable SUID configuration via fetc/busybox.conf (NEW)

[*] uppress warning message if fetc/busybox.conf is not readable (NEW)
[ 1 xec prefers applets (NEW)

(/proc/selffexe) ath to busybox executable (NEW)

[ 1 upport NSA Security Enhanced Linux (NEW)

[ 1 lean up all memory before exiting (usually not needed) (NEW)

[*] upport LOG_INFO level syslog messages (NEW)

--- Build options

[*] uild static binary (no shared libs)

ath to sysroot (MEW)
dditional CFLAGS (NEW)
dditional LDFLAGS (NEW)
dditional LDLIBS (NEW)
void using GCC-specific code constructs (NEW)
se -mpreferred-stack-boundary=2 on 1386 arch (NEW)
se -static-libgcc (NEW)
--- Installation Options ("make install" behavior)
hat kind of applet links to install (as soft-links) --->
(./_install) estination path for 'make install' (NEW)
--- Debugging Options
[ 1 uild with debug information (NEW)
[ 1 nable runtime sanitizers (ASAN/LSAN/USAN/etc...) (NEW)
[ ] uild unit tests (NEW)
[ 1 bort compilation on any warning (NEW)

< Exit > < Help >

b. Type the following command:

ri scv64-1inux-gnu-
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All rights reserved


https://www.starfivetech.com/

| 3 - Making BusyBox System

6. Under Installation Options > >Destination path for 'make install', change the path to the path of the rootfs file
directory (this is the installation location of the compiled BusyBox).
Example:

/ hone/ user/rootfs

Figure 3-4 Ul Example

BusyBox 1.36.0.git Configuration

Arrow keys navigate the menu. <Enter> selects 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

[ 1 1lean up all memory before exiting (usually not needed) (NEW)
[*] upport LOG_INFO level syslog messages (NEW)
--- Build Options
[*] uild static binary (no shared libs)
[ 1 orce NOMMU build (NEW)
(riscv64-linux-gnu-) ross compiler prefix
ath to sysroot (NEW)
dditional CFLAGS (NEW)
dditional LDFLAGS (NEW)
dditional LDLIBS (NEW)
vold using GCC-specific code constructs (NEW)
se -mpreferred-stack-boundary=2 on 1386 arch (NEW)
se -static-libgcc (NEW)
--- Installation Options ("make install" behavior)
hat kind of applet links to install (as soft-links) --->
E/
--- Debugging Options
[ 1 uild with debug information (NEW)
nable runtime sanitizers (ASAN/LSAN/USAN/etc...) (NEW)
uild unit tests (NEW)
bort compilation on any warning (NEW)
arn about single parameter bb_xx_msg calls (NEW)
dditional debugging library (None) --->
--- Library Tuning
[ 1 se the end of BSS page (NEW)
[*] nable fractional duration arguments (NEW)
[*] upport RTMIN[+n] and RTMAX[-n] signal names (NEW)
[*] se the definitions of SIGRTMIN/SIGRTMAX provided by libc (NEW)
uffer allocation policy (Allocate with Malloc) --->
(6) M nimum password length (NEW)
(1) M 5: Trade bytes for speed (@:fast, 3:slow) (NEW)

]
]
]
]

< Exit = < Help =

7. Save the configuration and exit from the busybox configuration window.
8. Compile BusyBox.

make ARCH=ri scv

9. Install BusyBox.

make install

10. Navigate to the r oot f s/ et ¢ directory created before, create a file called i ni t t ab and open it using vim text editor.

cd rootfs/etc
viminittab

11. Copy and paste the following content inside the i ni t t ab file.

:sysinit:/etc/init.d/rcS
r:respawn: -/ bin/login
irestart:/sbin/init
c:ctrlaltdel:/sbin/reboot

: shutdown: / bi n/umount -a -r
:: shut down: / sbi n/ swapoff -a

12. Create a file called profile inside r oot f s/ et ¢ and open it using vim text editor.
vimprofile

13. Copy and paste the following content inside the profile file.

# /etc/profile: systemwide .profile file for the Bourne shells
echo
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

# echo -n "Processing /etc/profile...

# no-op

# Set search library path

# echo "Set search library path in /etc/profile"
export LD LI BRARY_PATH=/1ib:/usr/lib

# Set user path

# echo "Set user path in /etc/profile"

PATH=/ bi n: / sbin: /usr/bin:/usr/sbin

export PATH

# Set PS1

# Note: In addition to the SHELL variable, ash supports \u, \h, \W \$, \!,

corresponding to ASCI | characters)

# And \ e[ xx; xxm (col or effects), etc.

# Also add an extra '\' in front of it!

# echo "Set PS1 in /etc/profile"

export PS1="\\e[00; 32n] SUSER@\wW \ a] \\ $\\ e[ 00; 34nf
# echo "Done"

Create a file called f st ab inside r oot f s/ et ¢ and open it using vim text editor.

vim fstab

Copy and paste the following content inside the f st ab file.
proc /proc proc defaults 0 O
none /tnp tnpfs defaults 0 O

ndev /dev tnpfs defaults 0 O
sysfs /sys sysfs defaults 0 O

Create a file called passwd inside r oot f s/ et ¢ and open it using vim text editor.
vi m passwd

Copy and paste the following content inside the passwd file.
root:x:0:0:root:/root:/bin/sh

Create a file called gr oup inside r oot f s/ et ¢ and open it using vim text editor.
vi m group

Copy and paste the following content inside the group file.

root: x: 0: root

Create a file called shadowinside r oot f s/ et ¢ and open it using vim text editor.

vi m shadow
Copy and paste the following content inside the shadowfile.
root : BAy5gvel NKns: 1: 0: 99999: 7: : :

Create a directory called i ni t . d inside r oot f s/ et ¢ and navigate inside it.

nkdir init.d
cdinit.d

\n,

Create a file called r cSinsider oot f s/ et ¢/ i ni t. d and open it using vim text editor.

vimrcS

Copy and paste the following content inside the r c Sfile.

#!' [/ bin/sh

#echo "---------- mount all"

/bi n/ mount -a

#echo "---------- Starting ndev...... "

#/ bi n/ echo /sbi n/ ndev > /proc/sys/kernel / hot pl ug
nmdev -s

ECHO "* **xxkkkkk ok kkkkkhhk kA Kk khhh kK Kk khhh kK Kk kh kA K KKKk h kX kKK 1

echo " starfive mni R SCV Rootfs"

\w, \nnn (octal nunbers

23
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ECNO MF**FFh ki k h kA k kK k kKKK A KKK KKK IR KKKk A KKK KA KKK Ik Kk h ok ok k k!

25. Navigate to the root f s/ dev directory created before and execute the following.
1 cd rootfs/dev

2 sudo nknod -m 666 console c 5 1
3 sudo nknod -m 666 null c 1 3

26. Create a soft link in the root directory of rootfs.

1 cd rootfs/
2 I'n -s bin/busybox init

27. Modify the permissions of all files in the rootfs directory.
sudo chnod 777 -R *

28. Execute the following command in the rootfs directory to generate r oot f s. cpi 0. gz (cpio file system package) in a

different directory.

1 cd rootfs
2 find . | cpio -0 -Hnew | gzip > /hone/user/Desktop/rootfs.cpio.gz

Note:

After you successfully run the command above, you will see a file named r oot f s. cpi 0. gz on your Desktop.

This directory can be any directory you want. If your CPU has 8 cores, change this to -j 8. This process will take
some time and therefore please wait patiently.

3.2. Moving Rootfs, Kernel, and dtb into VisionFive 2

Start by moving the previously compiled rootfs file system package, kernel and dtb images into a single directory.

Figure 3-5 Example Interface

Desktop compiled

el (S

Image.gz jh7110- rookfs.
visionfive- cpio.gz
v2.dtb

3.2.1. Method 1: Using Micro-SD Card

1. Insert a micro-SD card to the host PC.
2. Type the following to see the location of the connected micro-SD card.

I'sbl k

For example, it's / dev/ sdb.

© 2018-2023 StarFive Technology
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Figure 3-6 Example
sda
Lsda1
t:ubuntu——vg—root
ubuntu--vg-swap_ 1 25
sdb

sdb1

sdb2

sdb3 : ] /mediafatlas/6CF3-3AD5

sdb4 ' /mediafatlas/rootfs
sro@

3. Type the following to enter the partition configuration.

sudo gdi sk /dev/sdb

Figure 3-7 Example Output
atlas@atlas-VirtualBox:~$ sudo gdisk /dev/sdb
GPT fdisk (gdisk) version 1.0.3

Partition table scan:
MBR: protective
BSD: not present
APM: not present
GPT: present

Found valid GPT with protective MBR; using GPT.

Command (? for help):

4. Delete the original partition and then create a new partition by entering the following respectively.

d--->0--->n--->W-->y

© 2018-2023 StarFive Technology www.starfivetech.com
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Figure 3-8 Example Command and Output

Command (? for help): d
Using 1

Command (? for help): o
This option deletes all partitions and creates a new protective MBR.
Proceed? (Y/N): y

Command (? for help): n

Partition number (1-128, default 1):

First sector (34-60526558, default = 2048) or {+-}size{KMGTP}:

Last sector (2048-60526558, default = 60526558) or {+-}size{KMGTP}:
Current type is 'Linux filesystem'

Hex code or GUID (L to show codes, Enter = 8300):

Changed type of partition to 'Linux filesystem'

Command (? for help): w

Final checks complete. About to write GPT data. THIS WILL OVERWRITE EXISTING
PARTITIONS!!

Do you want to proceed? (Y/N): y

OK; writing new GUID partition table (GPT) to /dev/sdb.
Warning: The kernel is still using the old partition table.
The new table will be used at the next reboot or after you
run partprobe(8) or kpartx(8)

The operation has completed successfull

Tip:
Press Ent er to keep some settings to default in this configuration.
5. Format the micro-SD card and create the file system.

sudo nkfs.vfat /dev/sdbl

6. Remove the micro-SD card from PC and plug again to mount it.
7. Enter the following to check whether it gets mounted.

df -h
You will see an output as follows and take a note of the mount location.

Figure 3-9 Example Output

/dev/loop3 55M 55M 100% /snap/corel8/1668

/dev/loop4 96M 96M 100% /snapfcore/B8268

/dev/loop5 45M 45M 100% /snap/gtk-common-themes /1440
/dev /loop6 1.6M 1.68M 100% /snapfgnome-logs/81

161M 161M ® 100% /snap/gnome-3-28-1804/116

394M 40K 394M 1% /run/user /1000

296G 64K 29G 1% /media/atlas/644C-1D2D
atlas@atlas-VirtualBox:~/ ktop/compiled$ I

8. Navigate to the directory containing the 3 images as before.

cd Deskt op/ conpi | ed

9. Copy the files to the micro-SD card by typing the following.

sudo cp | nage. gz <Mount_Locati on>

sudo cp rootfs.cpio.gz <Munt_Location>
sudo cp <dtb_Fil e_Nanme> <Munt _Locati on>
sync
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10.

11.

12.

Note:

o <Mount_Location>: the mount location as shown above.
o <dtb_File_Name>: the DTB file for VisionFive 2.
Different boards use different dtb files:
= j h7110-vi si onfi ve-v2. dt b: for Version 1.2A and 1.3B board.

= j h7110-vi si onfi ve-v2-acl108. dt b: for version 1.2A and 1.3B board with ac108
codec.

= j h7110- vi si onfi ve- wB960. dt b: for Version 1.2A and 1.3B board with wm8960
codec.

o Tip:

You can refer to the silk print on the board for version information.

Example:
The following are the example commands:
sudo cp | mage. gz /nmedi a/ user/ 644C 1D2D/
sudo cp rootfs.cpio.gz /nedialuser/644C 1D2D/

sudo cp jh7110-visionfive-v2.dtb /nmedia/user/644C- 1D2D/
sync

Remove the micro-SD card from PC, insert into VisionFive 2 and turn it on.

Open minicom while USB to Serial Adapter is connected between VisionFive 2 and PC, and wait until the board enters
U-Boot mode. You will see the following output when it is in U-Boot mode.

Figure 3-10 Example Output
U-Boot 2021.10-00044-9135126c47b-dirty (0ct

rvGd imacu

Model: StarFive VisionFive V2
DRAM: G1B
MMC : a1 dl6elegee: @,

Enter the following commands.

setenv kernel _conp_addr_r 0xb0000000; set env kernel _conp_si ze 0x10000000;
fatls mt 1:1

fatload nmt 1:1 ${kernel _addr_r} I|nage. gz

fatload mc 1:1 ${fdt_addr_r} jh7110-visionfive-v2.dtbh

fatload mt 1:1 ${randi sk_addr_r} rootfs.cpio.gz

run chi pa_set _| i nux;

booti ${kernel _addr_r} ${randi sk_addr_r}:${filesize} ${fdt_addr_r}

27
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Figure 3-11 Example Command and Output
etenv kernel comp_addr_r 6xb8080AGA;setenv kernel comp size Bx18080808;
mmc 1:1
. em Volume Informationy/
Image.gz
jh7110-visionfive-v2.dth
rootfs.cpio.gz

1 dir(s)

StarFive # fatload mmc 1:1 dr_r} Image.gz
7745113 bytes read in 338 ms (
jh7118-visionfive-v2.dth

StarFive # fatload mmc 1: | _addr_r} rootfs.cpio.gz; run chipa_set_linux;
12117208 bytes read in 54 (21.4 MiB/s)
StarFive # booti %{ el_addr_r} ${ramdisk_addr_r}:
Uncompressing Kernel Image
## Flattened Device Tree blob
B ing using the fdt blob at ©
sing Device Tree in place at © 0 peeee, e g B468B8eale

Starting kernel

13. Log in by typing the following credentials.
o Username: root

o Password: starfive

3.2.2. Method 2: Using Ethernet Cable

1. Connect an Ethernet Cable from the RJ45 port of VisionFive 2 to a router, connect serial adapter cable and power on the
board.

Note:
Make sure the host PC is also connected to the same router using Ethernet or Wi-Fi.

2. Open minicom and wait until the board enters U-Boot mode. You will see the following output when it is in U-Boot
mode.

Figure 3-12 Example Output
U-Boot 2021.07-rcd-g2d3dd06117-dirty (Jun 20 2021 - 21:03:05 +0800)
CPU: rvedimatdc

DRAM
| MMIC 00000: 0, sdiol@l0010000: 1

ronment from nowhere... QK
. 10020000
seconds
, force to True.
C , force to True.
rd did t respond to voltage select! : -110

3. Enter the following commands to set U-Boot environment variables.

setenv serverip 192.168.125. 142; setenv i paddr 192.168. 125. 200; set env hostnane starfive;setenv netdev
et hO; setenv kernel _conp_addr_r 0xb0000000; set env kernel _conp_si ze 0x10000000; setenv boot args
consol e=ttyS0, 115200 earl ycon=sbi root=/dev/ranD st muacet h=chai n_node: 1 | ogl evel =8

Note:

Generally, the default IP of a router is 192.168.120.1. In this case, use the server IP as the IP assigned by the
DHCP server of the router and use the VisionFive 2 IP as 192.168.120.xxx. However, if your router IP is different
(e.g.: 192.168.2.1), the server and VisionFive 2 should follow the IP format of 192.168.2.xxx.

4. Check the connectivity by pinging the host PC from VisionFive 2.
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Example:
pi ng 192.168. 120. 12

Result:
If you see the following output, the host PC and VisionFive 2 have established communication on the same network.

Figure 3-13 Example Output
StarFive # ping 192.168.125.142
Using ethernet@l6030000 device

host 1 5. 142 15 alive

StarFive # |J

5. Install a TFTP server on the Host PC.

sudo apt-get update
sudo apt install tftpd-hpa

6. Check the status of the server.

sudo systenct| status tftpd-hpa

7. Execute the following to enter the TFTP server configuration.

sudo nano /etc/defaul t/tftpd-hpa

8. Configure the TFTP server as follows.
TFTP_USERNAME="t f t p"
TFTP_DI RECTORY="/ hone/ user / Deskt op/ conpi | ed"

TFTP_ADDRESS=": 69"
TFTP_OPTI ONS="- - secur e"

Note:
The TFTP_DI RECTORY is the directory that we created before with all the 3 images (I nage. gz, j h7110-
visionfive-v2.dth,rootfs. cpio.gz).
9. Restart the TFTP server.

sudo systenttl restart tftpd-hpa

10. Type the following inside the U-Boot mode of VisionFive 2 to download the files from the TFTP server of the host PC and
start the kernel.

tftpboot ${fdt_addr_r} <dtb_File_Nane>;tftpboot ${kernel _addr_r} |mage.gz;tftpboot ${randisk_addr_r}
rootfs. cpio.gz;run chipa_set_linux;booti ${kernel _addr_r} ${randisk_addr_r}:${filesize} ${fdt_addr_r}

Note:

Example:
The following command is an example for VisionFive 2:
tftpboot ${fdt_addr_r} jh7110-visionfive-v2.dtb;tftpboot ${kernel _addr_r} I mage.gz;tftpboot
${randi sk_addr __r} rootfs.cpio.gz;run chipa_set_|inux;booti ${kernel _addr_r}
${randi sk_addr _r}: ${fil esize} ${fdt_addr_r}
Result:

starfive mini R SCV Rootfs

11. Log in with the following credentials.
o Username: root

o Password: starfive
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