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Preface

About this guide and technical support information.

About this document

This document mainly provides the SDK developers with a quick start reference when they configure
VisionFive 2, the first high-performance RISC-V single board computer (SBC) with an integrated GPU.
VisionFive 2 is equipped with the StarFive next generation SoC platform - JH-7110

Revision History

Table 0-1 Revision History

Version Released Revision
1.22 2023/11/24 Updated the command to install the required additional
packages in Prerequisites (on page 9).
1.21 2023/05/10 Updated VisionFive 2 Boot Mode Settings (on page
31).
1.2 2023/04/19 Updated the version information of the recovery file in
Recovering the Bootloader (on page 25).
1.1 2022/12/27 » Added a new method in Updating SPL and U-Boot
of Flash (on page ).
* Added example output figures in Recovering the
Bootloader (on page 25).
1.0 2022/12/13 The first official release.

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.

vi


unique_6
unique_6
unique_6

. @ CAUTION:

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

+ /1 Warning:
Indicates that an action or step can result in physical harm or cause damage to
hardware.

vii



1. Introduction

StarFive provides Software Development Kit (SDK) to build U-Boot SPL, U-Boot, and a flattened
image tree (FIT) image with an OpenSBI binary, Linux kernel, device tree, ramdisk, and rootdisk for
VisionFive 2. It also builds a complete RISC-V cross-compile toolchain for VisionFive 2.

Follow the procedures to use the SDK:

1. Prerequisites (on page 9)

2. Download the SDK (on page 10)

3. Build Instructions (on page 11)

4. Configuring or Building Buildroot, U-Boot, Linux Kernel, and BusyBox (on page 12)

5. Run SDK on VisionFive 2 (on page 14)

www.starfivetech.com © 2018-2023 StarFive Technology
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2. Prerequisites

Before using the SDK, ensure you perform the following steps:
1. Install an Operating System (OS) on your PC.

0 Tip:

The recommended OS is Ubuntu 16.04/18.04/20.04/22.04 x86_64.

2. Perform the following commands to update all packages:

$sudo apt update
$sudo apt upgrade

3. Perform the following command to install the required additional packages:

$ sudo apt-get install build-essential automake |ibtool texinfo bison
flex gawk g++ git xxd curl wget gdi sk gperf cpio bc screen texinfo
unzip libgnp-dev |ibnpfr-dev |ibnpc-dev |ibssl-dev |ibncurses-dev

l'i bglib2.0-dev |ibpixman-1-dev |ibyan -dev patchutils python3-pip

zl i blg-dev device-tree-conpil er dosfstools ntools kpartx rsync

Important:

The command for this step only supports version equal to or later than VF2_v3.4.5. If
your SDK version is VF2_v3.1.5 or earlier, please perform the following command to
install the required additional packages:

$ sudo apt-get install build-essential g++ git autoconf

aut omake aut ot ool s-dev texinfo bison xxd curl flex gawk gdi sk
gperf |ibgnp-dev |ibnpfr-dev |ibnpc-dev |ibz-dev |ibssl-dev

| i bncurses-dev |ibtool patchutils python screen texinfo

unzip zliblg-dev |ibyan -dev wget cpio bc dosfstools ntools
devi ce-tree-conpiler |ibglib2.0-dev |ibpixman-1-dev kpartx

4. Execute the following commands to install additional packages for Git LFS:

$ curl -s

htt ps:// packagecl oud.io/install/repositories/github/git-Ifs/script.deb
.sh | sudo bash
$ sudo apt-get install git-Ifs

9 © 2018-2023 StarFive Technology www.starfivetech.com
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3. Download the SDK

Perform the following steps to download the SDK from the StarFive official GitHub repository.

1. Check out the SDK repository (for example, branch JH7110_VisionFive2_devel) and check out
all of the linked sub-modules by executing the following commands:

$ git clone git@ithub.comstarfive-tech/VisionFive2.git
$ cd VisionFive2

$ git checkout JH7110_Vi si onFi ve2_devel

$ git subnodul e update --init --recursive

Note:
This will take some time and requires around 5 GB of disk space. Some modules may

fail because certain dependencies don't have the best git hosting. The only solution is
to wait and try again later (or ask someone for a copy of that source repository).

2. (Optional) For users who build the release tag version, step 1 (on page 10) is enough. For
developers who need to switch the 4 submodules (namely, bui | dr oot , u- boot, | i nux,
and openshbi ) to correct branch, you can run the following commands. You can refer to the
. gi t nodul e file for the correct branch information.

$ cd buildroot && git checkout --track origin/<buildroot_ branch>
&& cd ..

$ cd u-boot && git checkout --track origin/<u-boot_branch> & cd ..

$ cd linux & git checkout --track origin/<linux_branch> & cd ..

$ cd opensbi && git checkout <opensbi branch> && cd ..

The following are the example commands:

$ cd buildroot && git checkout --track origin/JH7110_Vi si onFi ve2_devel

&& cd ..

$ cd u-boot && git checkout --track origin/JH7110_Vi si onFi ve2_devel
&& cd ..

$ cd linux & git checkout --track origin/JH7110_Visi onFi ve2_devel
&& cd ..

$ cd opensbi && git checkout master && cd ..

www.starfivetech.com © 2018-2023 StarFive Technology 10
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4. Build Instructions

This section provides steps to build instructions after updating the sub-modules as described
in Download the SDK (on page 10). This procedure is quick building for the initramfs image,
i mage. fit, which could be translated to the board through TFTP and could run on the board.

1. Run the following command to build the toolchain, u- boot - spl . bi n. nor nal . out,

vi sionfive2_fw _payl oad.ing,andi mage. fit.

make -j $(nproc)

Result:
The following files will be generated under wor k/ directory:

wor k/

— visionfive2_fw payl oad.ing

— imge. fit

— initranfs. cpio.gz

— u-boot - spl . bi n. nor mal . out

— linux/arch/riscv/boot
— dts
| L starfive
| — j h7110-visionfive-v2-acl08. dtbh
| — j h7110-visionfive-v2.dtb
| — j h7110-vi si onfive-v2-wrB8960. dt b
| — vf2-overlay
| | L vf2-overlay-uart3-i2c. dtbo
L— | mage. gz

The final build tree will consume about 16 GB of disk space.

2. Copy the previously-generated files to the TFTP server workspace path.

11
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5. Configuring or Building Buildroot, U-Boot,
Linux Kernel, and BusyBox

Use the following commands to configure and build Buildroot, U-Boot, Linux kernel and BusyBox.

Configuring buildroot

Buildroot is a simple, efficient and easy-to-use tool to generate embedded Linux systems through
cross complication.

Use the following commands to configue Buildroot on your board.

$ make buil droot _initranfs-menuconfig # initranfs menuconfig
$ nake buil droot_rootfs-menuconfig # rootfs nenuconfig

Configuring U-boot
Universal Boot Loader (U-Boot) is an open source, primary boot loader used in embedded devices.

Use the following command to configure U-Boot on your board.

$ make uboot-nenuconfig # uboot nmenuconfig

Configuring Linux Kernel

The Linux kernel is the main component of a Linux Operating System (0S) and is the core interface
between a computer's hardware and its processes.

Use the following command to build the Linux kernel.

$ make |inux-nenuconfig # Kernel nenuconfig

Configuring BusyBox
BusyBox is a convenient tool-set containing stripped-down versions of many Linux utilities.
Use the following commands to build the BusyBox menu configuration.

* To build menu configuration for BusyBox with the Initramfs file system:

$ make -C ./work/buildroot_initranfs/ O=/work/buildroot_initranfs
busybox- menuconfi g

* To build menu configuration for BusyBox with the Rootfs file system:

$ make -C ./work/buildroot_rootfs/ O=./work/buildroot_rootfs
busybox- menuconfi g

www.starfivetech.com © 2018-2023 StarFive Technology 12
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| 5 - Configuring or Building Buildroot, U-Boot, Linux Kernel, and BusyBox

Building Linux Kernel, BusyBox, and FFmpeg

If you want to build single package or module, perform the following commands according to your
needs:

* To build Linux Kernel:

$ make vml i nux

* To build BusyBox:

make -C ./work/buildroot _rootfs/ O=./work/buil droot_rootfs
busybox-rebuild # build
busybox package

* To build FFmpeg package:

$ make -C ./work/buildroot_rootfs/ O=./work/buildroot_rootfs
f f mpeg-rebuil d

13 © 2018-2023 StarFive Technology www.starfivetech.com
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6. Run SDK on VisionFive 2

Perform the following steps to run SDK on VisionFive 2:

1. Connect your VisionFive 2 to network as described in Connect VisionFive 2 to Network (on

page 14).

2. Boot VisionFive 2 by performing one of the following methods:

* Run the Default DTB with image.fit (on page 17)

* Run the Other DTB Files with the Image.gz and initramfs.cpio.gz (on page 17)

6.1. Connect VisionFive 2 to Network

This section provides steps to connect VisionFive 2 to network and enter U-Boot terminal.

1. Connect the jumper wires between the USB-to-Serial converter and the Debug pins of
VisionFive 2 40-pin GPIO header. The following figure is an example:

Figure 6-1 Connecting to the Debug Pins of VisionFive 2 40-pin GPIO Header

— "
—

3.3V Power 1 2 sveower
GPIOS58 (12C SDA) 3 a sveower |
GPIOS7 (12C SCL) 5 6  GND

GPIOS5 7 8 GPIOS (UARTTX)

GND 9 10 GPIO6 (UARTRX)

GPI042 1 12 GPIO38

GPI043 13 14 GND

GPI047 15 16 GPIOS4

3.3V Power 17 18 GPIOS1

GPIOS2 (SPI MOSI) 19 20 GND

GPIOS3 (SPI MISO) n 22 GPIOSO

GPIO48 (SPI SCLK) 23 24 GPIO49 (SPI CEO)

GND 25 26  GPIOS6

GPI045 27 28 GPIO4O

GPI037 29 30 GND

GPI039 31 32 GPIO46 (PWMO)

GPIOS9 (PWM1) 33 34 GND

GPIO63 35 3  GPIO36

GPIO60 37 38 GPIO6L

GND 39 40  GPIOa4

2. Configure the serial port baud rate settings to 115200 bps.
3. Connect VisionFive 2 to the network cable and power cord.

4. Turn on VisionFive 2 and you will see the start-up information as follows:

www.starfivetech.com © 2018-2023 StarFive Technology
All rights reserved
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U Boot SPL 2021. 10 (Cct
DDR version: dc2e84f 0.
Trying to boot from SP

OpensSBI v1.0

[\

I R I

I T N T O T
U U I R I A
A A I A W o

Pl at f or m Nane

Pl at f or m Feat ur es

Pl at f or m HART Count
Platform | Pl Device

Pl at form Ti mer Device
Pl at f orm Consol e Devi ce
Pl at f orm HSM Devi ce

Pl at f or m Reboot Devi ce
Pl at f or m Shut down Devi ce
Fi r mnvar e Base

Firmvare Size

Runtine SBI Version

Domai n0
Domai nO
Domai nO
Domai nO
Donmai n0
Domai n0
(R WX)
Domai N0 Next Address
Domai N0 Next Argl
Domai N0 Next Mode
Domai N0 SysReset

Name

Boot HART
HARTs

Regi on00
Regi on01
Regi on02

HART | D

HART Donai n

HART Priv Version
HART Base | SA

HART | SA Ext ensi ons
HART PMP Count

HART PMP Granul ari t
HART PMP Address B
HART MHPM Count
HART M DELEG

Boot
Boot
Boot
Boot
Boot
Boot
Boot
Boot
Boot
Boot

31 2022 - 12:11:37 +0800)
N L
B G e
LU U O N
S R I 0 I I B
| Il / |

Star Fi ve Vi sionFive V2
medel eg

5

acl i nt - new
aclint-ntiner
uart 8250

@ 4000000Hz

0x40000000
360 KB
0.3

r oot

3

0*, 1*, 2*, 3*, 4*

0x0000000002000000- 0x000000000200f fff (1)
0x0000000040000000- 0x000000004007ffff ()
0x0000000000000000- Oxffffffffffffffff

0x0000000040200000
0x0000000042200000
S- node

yes

3
r oot
vl. 11
rve4i maf dcbx
none
. 8
y @ 4096
ts: 34
2
0x0000000000000222
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Boot HART MEDELEG : 0x000000000000b109

U Boot 2021.10 (Oct 31 2022 - 12:11:37 +0800), Buil d:
j enki ns-VF2_515 Branch_SDK Rel ease-10

CPU: rveé4i macu

Model : StarFive VisionFive V2

DRAM 8 GB

MMC: sdi 00@6010000: 0, sdiol@6020000: 1

Loadi ng Envi ronnent from SPIFl ash... SF:. Detected gd25l q128 wi th page
size 256 Bytes, erase size 4 KiB, total 16 MB

*** Warning - bad CRC, using default environnment

St ar Fi ve EEPROM f or mat v2

-------- EEPROM | NFO- - - - - - - -

Vendor : StarFive Technol ogy Co., Ltd.

Product full SN VF7110Al-2243- DOOSEO0O- 00000001
data version: 0x2

PCB revi sion: Oxal

BOM revi sion: A

Et hernet MACO address: 6c¢:cf:39:00: 14: 5b

Et hernet MACl1 address: 6c¢:cf:39:00:14: 5c
-------- EEPROM | NFO- - - - - - - -

I n: seri al @0000000

Qut : serial @0000000

Err: seri al @0000000

Model : StarFive VisionFive V2
Net : et hO: et hernet @6030000, ethl: ethernet @6040000
switch to partitions #0, K

mcl is current device

found device 1

boot nrode fl ash device 1

Failed to | oad ' uEnv. txt'

Can't set bl ock device

Ht any key to stop autoboot: O
StarFive #

5. Press any key to stop and enter U-Boot terminal.

6.2. Boot VisionFive 2

Choose one of the following methods to boot the board according the DTB file you want to use.

* Run the Default DTB with image.fit (on page 17)

* Run the Other DTB Files with the Image.gz and initramfs.cpio.gz (on page 17)

www.starfivetech.com © 2018-2023 StarFive Technology
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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 sionfive-v2-acl08. 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.

0 Tip:

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

6.2.1. Run the Default DTB withi mage. fit

This section provides steps to transfer i mage. fi t through TFTP and runi mage. fit with the
default DTB: ] h7110- vi si onfi vev2. dtb.

1. Run the following command to set environment parameters:

setenv bootfile vminuz; setenv fdtcontrol addr Oxffffffffffffffff;
setenv fileaddr a0000000; setenv ipaddr 192.168. xxx.XXX; setenv
serverip 192. 168. XXX. XXX;

2. Upload the image file to ddr:
tftpboot ${fileaddr} ${serverip}:inmage.fit;
3. Load and execute the file by running:

bootm start ${fil eaddr}; bootm | oados ${fil eaddr};run
chi pa_set |inux; booti 0x40200000 0x46100000: ${fil esi ze} 0x46000000

4. Login with the following credentials:

bui | dr oot | ogi n: r oot
Password: starfive

Result:

The launch is successful!

6.2.2. Run the Other DTB Files with the | nage. gz and
Initranfs. cpio.gz

If you want to load the other DTBs, for example, ] h7110- vi si onfi ve- v2- wrB960. dt b,
follow the steps below.

17 © 2018-2023 StarFive Technology www.starfivetech.com
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1. Set the environment parameter:

setenv bootfile vminuz; setenv fdtcontrol addr Oxffffffffffffffff;
setenv fileaddr a0000000; setenv ipaddr 192.168. Xxxx.XxX; setenv
serverip 192.168. XXX. XXX;

setenv kernel conp_addr _r 0xb0000000; setenv kernel conp_si ze
0x10000000;

2. Upload files to DDR:

tftpboot ${fdt_addr_r} jh7110-visionfive-v2-wnB960. dt b;
tft pboot ${kernel _addr_r} I|nmge. gz;

tftpboot ${randi sk _addr_r} initranfs.cpio.gz;

run chi pa_set _|inux;

3. Load and execute:
booti ${kernel addr r} ${randi sk _addr r}:${filesize} ${fdt_addr r}
4. Login with the following credentials:

bui | droot | ogi n: r oot
Password: starfive

Result:

The launch is successful!

www.starfivetech.com © 2018-2023 StarFive Technology
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7. Appendix

7.1. Generating Booting TF Card

If you don't use a local TFTP server, then you may want to make the TF card target.

H Important:

The operation will overwrite all existing data on the target TF card.
The default size is 16 GB. The GPT Partition Table for the TF card is recommended.
Perform the following steps to generate the booting SD card:

1. Execute the following commands to generate sdcar d. i ny file.

$ make -j $(nproc)
$ make buildroot _rootfs -j$(nproc)
$ make iny

Result:
The output file wor k/ sdcar d. i ng will be generated.
6 Tip:
The image file can be burned into a TF card by:

* executing the following dd command:

$ sudo dd i f=work/sdcard.ing of =/dev/sdX bs=4096
$ sync

* or using r pi -i mager or bal enaEt cher tool.

2. (Optional) Extend the partition if needed. The following methods are both applicable:
¢ Option 1: On the Ubuntu host:

a. Install the package by running the following command on the Ubuntu host:
$ sudo apt install cloud-guest-utils e2fsprogs

b. Insert the TF card to the Ubuntu host.

c. Execute the following command to extend partition.

19 © 2018-2023 StarFive Technology www.starfivetech.com
All rights reserved


https://www.starfivetech.com/

| 7 - Appendix

Note:
/ dev/ sdXis the TF card device name. Change this variable according
the actual situation.

sudo growpart /dev/sdX 4 # extend partition 4
sudo e2fsck -f /dev/sdX4
sudo resize2fs /dev/sdX4 # extend fil esystem
sudo fsck.ext4 /dev/sdX4

© B B P

* Option 2: Run the f di sk and r esi ze2f s commands on the VisionFive 2 board:

# fdi sk /dev/mctbl k1

Wl cone to fdisk (util-linux 2.37.2).
Changes will remain in menory only, until you decide to wite
t hem

Be careful before using the wite command.

This disk is currently in use - repartitioning is probably a bad
i dea.

It's recommended to unobunt all file systens, and swapoff all swap
partitions on this disk.

Conmand (mfor help): d

Partition nunber (1-4, default 4): 4

Partition 4 has been del et ed.

Conmand (mfor help): n

Partition number (4-128, default 4): 4

First sector (614400-62333918, default 614400):

): t sector, +/-sectors or +/-size{Kl MG T,P} (614400-62333918,
default 62333918)

Created a new partition 4 of type 'Linux filesystem and of size
29.4 G B.

Partition #4 contains a ext4 signature.

Do you want to renmove the signature? [Y]es/[N o: N

Command (m for help): w

The partition table has been altered.

Synci ng di sks.

# resize2fs /dev/ mctbl kip4

resize2fs 1.46.4 (18-Aug-2021)

Fil esystem at /d[

111. 756178] EXT4-fs (mmcbl klp4): resizing fil esystem from 512000
to 30859756 bl ocks

ev/ mtbl k1p4 is [

111. 765203] EXT4-fs (mmcbl k1p4): resizing fil esystem from 512000
to 30859265 bl ocks

mounted on /; on-line resizing required

ol d_desc_bl ocks = 2, new desc_bl ocks = 118

[ 112.141953] random crng init done

www.starfivetech.com © 2018-2023 StarFive Technology
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| 7 - Appendix
[ 112.145369] random 7 urandom war ni ng(s) m ssed due to
ratelimting
[ 115.474184] EXT4-fs (mmthbl klp4): resized fil esystemto 30859265
The fil esystem on /dev/ mtbl k1p4 is now 30859756 (1k) bl ocks | ong.

7.2. Using DTB Overlay Dynamically

The system support loading DTB overlay dynamically when the board is running.

nmount -t configfs none /sys/kernel/config
nkdir -p /sys/kernel/config/device-tree/overl ays/dtoverl ay
cd <the dtoverl ay. dtbo path>
cat vf2-overlay-uart3-i2c. dtbo
> /sys/ kernel /config/device-tree/overl ays/dtoverl ay/ dt bo

Besides, you could use the following command to remove the DTBO (Device Tree Blob for Overlay)
feature:

rdi r /sys/ kernel /config/device-tree/overl ays/ dtoverl ay

7.3. Updating SPL and U-Boot of Flash

To update SPL and U-Boot of flash for VisionFive 2, two methods are provided:

Note:
For instructions to create SPL and f w_payl oad (U-Boot) files, refer to Creating SPL File
and Creating fw_payload File sections in the VisionFive 2 Single Board Computer Software

Technical Reference Manual.

1. Through the t f t pboot command as described in Through tftpboot Command (on page
21).

2. Through the f | ashcp command as described in Through flashcp Command (on page 24).

Note:

Method 2 only supports versions equal to or later than VF2_v2. 5. 0.

Through t f t pboot Command
To update SPL and U-Boot through the t f t ppboot command, perform the following steps:

Note:

Step 1-7 are performed on the host PC while Step 8-13 are performed on VisionFive 2.

21 © 2018-2023 StarFive Technology www.starfivetech.com
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1. Connect one end of an Ethernet cable to the VisionFive 2 RJ45 connector, and connect the
other end of the cable to a router.

2. Install a TFTP server on the host PC by executing:

sudo apt-get update
sudo apt install tftpd-hpa

3. Check the server status:

sudo systenttl status tftpd-hpa

4. Execute the following to enter the TFTP server:

sudo nano /etc/defaul t/tftpd-hpa

5. Configure the TFTP server as follows:

TFTP_USERNAME="1 f t p"

TFTP_DI RECTORY="/ hone/ user/tftp"
TFTP_ADDRESS=": 69"

TFTP_OPTI ONS="-¢ -l -s"

Note:
TFTP_DIRECTORY refers to the directory to store boot | oader, u- boot , SPL, image
and so on.

6. Createt f t p- ser ver folder to store the files:
sudo nkdir -p /hone/user/tftp

7. Restart the TFTP server by executing:

sudo systenttl restart tftpd-hpa

8. Power on VisionFive 2 and wait until it enters the U-Boot command line interface.

www.starfivetech.com © 2018-2023 StarFive Technology
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0 Tip:

* Prerequisite:

o An USB to TTL (Transistor-Transistor Logic) converter. Connect the USB
to the computer, and connect the Dupont cable to the correct extension
pin of VisionFive 2. Please pay attention to the cross connection of TX
and RX.

o Install Putty or secureCRT on your PC.

* When you power on the VisionFive 2, the serial port will print countdown,
usually starting from 3. Hit any key to stop autoboot before the number
decreases to 0, and you can enter the U-Boot command mode.

9. Configure the environment variables by executing:

setenv i paddr 192.168. 120. 222; setenv serverip 192.168. 120. 99

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 (for example, 192.168.2.1),
make sure the server IP and VisionFive 2 IP are in the same IP domain (for example,
192.168.2.xxx).
10. Check the connectivity by pinging the host PC from VisionFive 2.

Example command:

pi ng 192. 168. 120. 99

Result:

The following output indicates that the host PC and VisionFive 2 have established
communication on the same network.

Star Five # ping 192.168. 120. 99
speed: 1000, full duplex

Usi ng dwrac. 10020000 devi ce
host 192.168.120.99 is alive

11. Initialize SPI Flash:

sf probe

Result:
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StarFive # sf probe
SF: Detected gd251 q128 with page size 256 Bytes, erase size 4 KiB
total 16 MB

12. Update SPL binary, the following is the command and example output:

StarFive # tftpboot 0xa0000000 ${serverip}: u-boot-spl.bin.normal.out
Usi ng et hernet @6030000 devi ce

TFTP from server 192.168.120.99; our |P address is 192.168. 120. 222
Fi |l ename ‘ u-boot-spl.bin.normal.out’ .

Load address: 0xa0000000

Loadi ng: ########HH

1.6 MB/'s

done

Bytes transferred = 132208 (20470 hex)

StarFive # sf update 0xa0000000 OxO $fil esize
device 0 offset 0x0, size 0x20470
0 bytes witten, 132208 bytes skipped in 0.23s, speed 5206961 B/s

13. Update U-Boot binary, the following is the command and example output:

StarFive # tftpboot 0xa0000000 ${serverip}:visionfive2 fw payl oad.ing
Usi ng et her net @6030000 devi ce

TFTP from server 192.168.120.99; our |P address is 192.168.120. 222
Fil ename ‘visionfive2 fw payload.ing’ .

Load address: 0xa0000000

Loadi ng:

HAHH PR H PR H PR H R H R H R R R R H R R R R R R
HAHH AR H AR R R R R R R R R R R
HRHHH R B H T H R HH R R H A T R R R R R R R R R R R R R R R R
HHH AR
2.2 MB/'s
done
Bytes transferred = 2955397 (2d1885 hex)

Star Five # sf update 0xa0000000 0x100000 %fil esize

device 0 of fset 0x100000, size 0x2d1885

0 bytes witten, 2955397 bytes skipped in 0.507s, speed 5922361 B/s
StarFive #

Through f | ashcp Command
To update SPL and U-Boot through the f | ashcp command, perform the following steps:

Note:

This method requires to enter the Debian OS and only supports versions equal to or later
than VF2_v2.5. 0.
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1. Install the nt d- ut i | s package by executing the following command:

apt install ntd-utils

2. Transfer the latest u- boot - spl . bi n. nor mal . out and

vi si onfive2_fw _payl oad. i ny files to Debian system through SCP.

3. Execute the following command to check the MTD partition:

cat /proc/ntd

Example Output:

You will see the partition information in the QSPI flash:

dev: size erasesize nane

nt dO: 00040000 00001000 "spl "

ntdl: 00010000 00001000 "uboot-env"
mt d2: 00300000 00001000 "uboot"

nmt d3: 00100000 00001000 "data"

4. Update the SPL and U-Boot binaries according to different partitions:

* Example command to update SPL:

flashcp -v u-boot-spl.bin. nornal.out /dev/ntdO

* Example command to update U-Boot:

flashcp -v visionfive2 fw payload.ing /dev/ntd2

Example Command and Output:

# flashcp -v u-boot-spl.bin.normal.out /dev/ntdO
Erasi ng bl ocks: 36/36 (100%

Witing data: 143k/ 143k (100%

Verifying data: 143k/ 143k (100%

# flashcp -v visionfive2 fw payload.ing /dev/nd2
Erasi ng bl ocks: 736/736 (100%

Witing data: 2943k/ 2943k (100%

Verifying data: 2943k/ 2943k (100%

5. Restart the system to make the updates take effect.

7.4. Recovering the Bootloader
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The SPL and U-Boot are stored inside the SPI flash of your board. There may be situations where you
accidentally empty the flash or if the flash is damaged on your board. In these situations, it's better
to recover the bootloader.

1. Connect the jumper wires between the USB-to-Serial converter and the Debug pins of
VisionFive 2 40-pin GPIO header. The following figure is an example:

Figure 7-1 Connecting to the Debug Pins of VisionFive 2 40-pin GPIO Header

E—
" !

3.3V Power 1

GPIOS58 (12C SDA) 3

GPIO57 (12C SCL) 5

GPIO55 7 GPIOS5 (UART TX)
GND 9 10 GPIO6 (UART RX)
GPI042 1 12 GPI038

GPI043 13 14 GND

GPI047 15 16 GPIO54

3.3V Power 17 18 GPIO51

GPI052 (SPI MOSI) 19 20 GND

GPIO53 (SPI MISO) 21 22 GPIO50

GPI048 (SPI SCLK) 23 24 GPI049 (SPI CE0)
GND 25 26 GPIOS6

GPI045 27 28 GPI040

GPI037 29 30 GND

GPI039 31 32 GPI046 (PWMO)
GPIO59 (PWM1) 33 34 GND

GPI063 35 36 GPI036

GPIO60 37 38 GPIO61

GND 39 40 GPI044

2. Before you recover the bootloader, double check the boot mode jumpers (Switch_2) on your
board has already been switched to UART mode (RGPIO_1,RGPIO_0: 1,1).

6 Tip:

The following figure shows the boot mode settings. For more information, refer to
VisionFive 2 Boot Mode Settings (on page 31).
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O Figure 7-2 Boot Mode Setting (UART)

1 (High Level) 0 (Low Level)

RGPIO_1

RGPIO_O

@ [ ]
@ [ ]

\ER

3. Configure the serial port baud rate settings to 115200 bps.

4. Power up, you will see an output like this:

[66000006660600000066000:

5. Transfer the latest recovery binary (] h7110-r ecover y- <Ver si on>. bi n) by XMODEM.
The recovery binary is located at: https://github.com/starfive-tech/Tools/tree/master/

recovery.

e Tip:

<Version> indicates the version number of the recovery file. Make sure you use the

latest version.

Figure 7-3 Example Output
C)StarFive

Tera Term: XMODEM Send

Filename: |ih?1 1 U-recovcry—2022|
Protocol: XMODEM [CRC)
Packet#: 250

Bytes transferred: 32000
Elapsed time: 0:07 (4.44KB}s)

L] 19.4%

Cancel
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[C)5tarFive
CCCCCCeceoee
JH?110 secondboot wersion: 221205-74596a9

i : Ox186
50:0xd00f 0032 Ux {50031 Oxffffffef 0x8a404023

nic_send_ext_csd erv 0

: 8-bit
Evase Group Size: 0x80000
ddv 0=00000000, 4H test
ddv Dx Dﬂqﬂﬂﬂﬂﬂ 8H test
DDR clk 2133H, size 8GB

Hohok L e e e e e R R R R R R
* JH?110 progran tool
b= R R R oo
0: update 2ndboot/SPL in flash
1: update 2ndboot/SPL in ennc
2: update fu_verif/uboot in flash
3: update fu_veriffuboot in ennc
4: update otp, caution!!!!
: oexit
NUTE curvent =noden receive buff = 0x40000000, *load Oxtkikkrk® to change.
select the function to test:

6. Type 0 and press Enter on your keyboard to update SPL binary <u- boot -
spl . bi n. normal . out >.
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Figure 7-5 Example Output

: current wnoden receive buff = Ox40000000, load Owdsekkrrsk® to change.
ot ‘thu TIJ C

Tera Term: XMCDEM Send

Filename: |h—huut—spl.hin.nurmal.|
Protocol: XMODEM [CRC)
Packetl: 144
Bytes transferred: 18432
Elapsed time: 0:04 [4.28KBjs]

l 14.4%

Cancel

I rrent snoden receive buff = 0x40000000, 'load Ox# ** to change.
ect the function to :

7. Type 2 and press Enter on your keyboard to update U-Boot binary
<vi sionfive2_fw payl oad. i ng>.

29
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Figure 7-7 Example Output

ot in ennc
update otp, caution!!!!
2 erit

0:
1
1:
L
i

Filename: visiunfivez_h-;_payluz|
Protocol: XMODEM [CRC)
Packet#: 282
Bytes transferred: J6096
Elapsed time: 0:07 [4.09KB/s]

1.3%

Cancel
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*
*
o

oy
T

[Ty

[ Ry

8. Power off and switch jumpers back to Flash mode (RGPIO_1,RGPIO_0: 0,0).

: update fu

update otp, caution!!!!

s oexit

7.5. VisionFive 2 Boot Mode Settings

VisionFive 2 provides pins to determine the boot mode before it is powered up. The following are

the available boot modes and details.

Table 7-1 Boot Mode Settings

Index Boot Mode RGPIO_1 RGPIO_O
1 1-bit QSPI Nor Flash 0 (L) 0(L)
2 SDIO3.0 0(L) 1(H)
3 eMMC 1 (H) 0 (L)
4 UART 1(H) 1(H)
31 © 2018-2023 StarFive Technology www.starfivetech.com
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Note:
StarFive recommends that you use 1-bit QSPI Nor Flash mode since there is a low possibility

that the VisionFive 2 may fail to boot in eMMC or SDI03.0 boot mode. Try restarting the
VisionFive 2 if fails to boot in eMMC or SDIO3.0 boot mode.

The following figure displays the location and the pin definitions of the boot mode settings.

Figure 7-9 Boot Mode Setting Location

1 (High Level) 0 (Low Level)

RGPIO_1

RGPIO_O
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Figure 7-10 Boot Mode Settings

QSPI

RGPIO_1: 0 (L)
RGPIO_0: 0 (L)

SDIO

RGPIO_1: 0 (L)
RGPIO_O: 1 (H)

eMMC
RGPIO_1:1 (H)
RGPIO_0: 0 (L)

UART

RGPIO_1: 1 (H)
RGPIO_0: 1 (H)

Mote: H for high level; L for low level.

Note:

The silk prints may vary with different versions of boards.
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