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Preface

About this guide and technical support information.

About this document

This document is intended to:

« introduce the 40-pin header.

« provide instructions to configure and debug GPIO, 12C, SPI, PWM, and UART.

* provide peripheral examples to use the 40-pin GPIO header.

Revision History

Table 0-1 Revision History

Version Released Revision
V1 2021-12-08 The first officialreleaset
V1.1 2021-12-27 * Updated the command and improved'the description
in_the Generating dtb section.
» Added anote in_the GitHub Repository section.
V1.2 2022-05-05 Updated the download link for.the 2inch LCD Module Exam-
ple.

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. Overview

The 40-pin header allows StarFive single board computers, including both StarLight and VisionFive, to interface with a variety of
external components, which enables developers to create their projects. This document is intended to:

« introduce the 40-pin header as described in this chapter.

« provide instructions to configure and debug GPIO, 12C, SPI, PWM, and UART, as described in GPIO Operations (on page
14), 12C Operations (on page 15), SPI Operations (on page 19), PWM Operations (on page 24), and UART
Operations (on page 26) chapters.

« provide peripheral examples to use the 40-pin header, as described in the Peripheral Examples (on page 33) chapter.

1.1. 40-Pin Header Definition

The following figure shows the location of the 40-pin header. The VisionFive board is taken as an example:

Figure 1-1 40-Pin Definition

3.3V Power

GPI048 (|ZC SDAJ
GPI047 [126:SCL)
GPID4S

BND

GPI0&4

GPI022

6Pi020

3.3V Po g
GPI0184SPI MOSI)

GPIO16 ISPl MIS0O)

GPID12 ISPISCLK]
GND

GPI09

GPIO8

GPIO&

GPI0S [PWM1]
GPIO3

GPIO1

GND

['5V Power i
S\Power [
GND
GPIO14 [UART TX)
GPIO13UART RX|
GPI045
GND
GPI021
GPIO1?
GND
GPIO17
GPI015 [SPI CEO)
GPIO11 [SPI CE1)
GPIO10
GND
GPIO7 [PWMO)
GND
GPIO4
GPI02
GPIOD
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2. GPIO Pinout

The following table describes the GPIO pinout, the map, and the explanation of what each pin can do.

Table 2-1 GPIO Pinout

dts sys Pin Name Num Num Pin Name sys dts
3.3V Power 1 2 5V Power
i2cl i2c-1 GPlO48 (12C |3 4 5V Power
SDA)
i2cl i2c-1 GPI1047 (12C |5 6 GND
SCL)
494 GPl046 7 8 GPIO14 ttySO uart3
(UART TX)
GND 9 10 GPIO13 ttySO uart3
(UARTRX)
492 GPl1044 11 12 GP1045 PWM2
470 GP1022 13 14 GND
468 GP1020 15 16 GP1021 469
3.3V Power 17 18 GPIO19 467
spi2 spidev0.0 GPI018 (SPI 19 20 GND
MOSI)
spi2 spidev0.0 GPI016 (SPI 21 22 GPIO17 465
MISO)
spi2 spidev0.0 GPI012 (SPI 23 24 GPIO15 (SPI spidev0.0 spi2
SCLK) CEO)
GND 25 26 GPIO11 (SPI spidev0.0 spi2
CE1)
457 GPIO9 27 28 GPIO10 458
456 GPI08 29 30 GND
454 GPIO6 31 32 GPIO7 PWMO
(PWMO)
PWM1 GPIO5 33 34 GND
(PWM1)
451 GPIO3 35 36 GPIO4 452
449 GPIO1 37 38 GPI02 450
GND 39 40 GPIOO 448
9 © 2018-2022 StarFive Technology www.starfivetech.com
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3. Preparation

Before configuring and debugging the GPIOs, you need to prepare the follows:

3.1. Preparing Hardware

The following table describes hardware items to be prepared if you want to configure, debug, and test this 40-pin header by

following this guide:

Table 3-1 Hardware Preparation

Type M/O* Item Notes
General M StarFive single board computer The following boards are applicable:
* StarLight
» VisionFive
General M * 16 GB (or more) micro-SD card These items are used for flashing®Fedora/0S.into
* micro-SD card reader 2 PR 2rd-
» Computer (Windows/MAC/Linux)
« USB to serial converter (3.3 V 1/0)
* Ethernet cable
* Power adapter (5V /3 A)
* USB Type-C Cable
GPIO/ 0] An oscilloscope The oscilloscape is used to verify the GPIO volt-
PWM ageor to measure the corresponding pin and
check the PWM period and duty cycle.
12C ] * Sense Hat (B) -
* Dupont Line
SPI (0} * ADXL345 Module -
* Dupont Line
SPILCD 0 * 2inch LCD Module -
* Dupont Line
UART (0} * GNSS HAT This is a GNSS HAT based on MAX-7Q, which sup-
oA ports positioning systems including GPS, GLON-
ASS, QZSS, and SBAS. It features accurate and
fast positioning with minor drifting, low power
consumption, outstanding ability for anti-spoof-
ing and anti-jamming, and so on. For detailed
specifications, refer to MAX-7Q GNSS HAT.

3.2. Preparing Software

Before configuring the 40-pin header, the Fedora OS needs to be flashed into the Micro-SD card, and the dtb files need to be
compiled and replaced. The following procedures are provided:

www.starfivetech.com
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| 3 - Preparation

3.2.1. GitHub Repository

The following table describes the GitHub Repository addresses:

Note:
Make sure you have switched to the corresponding branch.

Table 3-2 GitHub Repository Addresses

Type Repository Branch
Linux Linux visionfive
dts File under Linux Repo ¢ jh7100-common.dtsi -

* jh7100.dtsi

Uboot Uboot JH7100. upstream
OpenSBI OpenSBI master
Fedora image (Alpha version) Fedora Image -

3.2.2. Flashing Fedora OS to a Micro-SD Card

Two methods are provided to flash images. One is for Mac/Linux, the'other is for Windows. Fordetailed instructions, refer to
Flashing Fedora OS to a Micro-SD Card section in VisionFive Single Board Computer Quick Start Guide.

3.2.3. Generating dtb

To compile the device tree sources (.dtsi files) into device tree blobs (.dtb files) using the device tree compiler (DTC), execute the
following command under the root directory of Linux:

make <Configuration_File> ARCH=ri scv CROSS_COWP| LE=ri s€v64-! i nux-gnu-
make CROSS_COWPI LE=ri scv64-1inux-gnu- ARCH=riscv dtbs

0 Tip:

<Configuration File>: Both'starfive_j h7100_f edor@_def confi g and vi si onfi ve_def confi g are applicable.

The following is the example command:

make starfive_jh7100_f edorasdéef confi g ARCH=ri scv CROSS_COWPI LE=ri scv64-1i nux-gnu-
make CROSS_COWPI LE=ri'scv64- | i nux- gnu- /| ARCH=ri scv dtbs

Different boards use different dtb files. The following table describes the relationship:

Table 3-3 dtb Files

Board File

StarLight /1'inux/arch/riscv/boot/dts/starfive/jh7100-
beagl ev-starlight.dtb

VisionFive /1'inux/arch/riscv/boot/dts/starfive/jh7100-
starfive-visionfive-vl.dth

3.2.4. Replacing dtb

The SD card used to flash the images identifies the following directories:

11 © 2018-2022 StarFive Technology www.starfivetech.com
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| 3 - Preparation

Figure 3-1 Identified Directories

/dev/sdb2 122M 4% [mediafjianlong/DE31-6D9C
/dev /sdb3 458M 19% /media/jianlong/boot

/dev/sdb4 12G 64% /media/jianlong/

3.2.4.1. Method 1: Directly Replacing dtb File

Execute the following command under the root directory of Linux to replace the dtb file:

sudo cp arch/riscv/ boot/dts/starfive/<dtb_file> <Munt_Directory>/__boot/dtbs/<Kernel _Version>/starfive

Note:

* <dtb_file> refers to the dtb file name. Different boards use different dtb files. For maore information, see Table
3-3 : dtb Files (on page 11) table in this document.

* <Mount_Directory> refers to the actual mount directory. For example;/ medi a/j'i.@nl ong.

» <Kernel_Version> refers to the kernel version number. For example, 5. 1440+.

Example Command:

sudo cp
arch/riscv/boot/dts/starfivel/jh7100-starfive-visionfive-ylddtb /medialjianlong/ _boot/dibs/5. 14. 0+/ starfive

3.2.4.2. Method 2: Adding Startup Item

To replace dtb file by adding a startup item, perform the following:
1. Execute the following commands under the root directory of Linux:

sudo cp arch/riscv/boot/dts/starfive/<dtb_file> <Mount_Direcotry>/ boot/ dt bs/

0 Tip:

o <dtb_file> refers to the dtb file name. Different boards use different dtb files. For more information,
see Table 3-3 : dtb Files (on paged1) table in this document.

o <Mount_Directory>refers to the actual' mount directory. For example, / nedi a/ j i anl ong.

Example Command:
sudo.cp_arch/riscv/boot/dts/starfive/jh7100-starfive-visionfive-vl.dtb /nedial/jianlong/__boot/dtbs/

2. Enter SD card mount.directory:

cd <Mount_Direcotry>/ __boot

o Tip:

<Mount_Directory> refers to the actual mount directory. For example, / medi a/ j i anl ong.

3. Update gr ub. cf g:

sudo gedit grub.cfg

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

nmenuentry ' My Fedora vmlinux-5.14. 0+ {

linux /vminuz-5.14. 0+ ro root=UU D=f 852f 7f 6- aade- 4404- 8ea9- 439568b767al rhgb consol e=tty0
consol e=ttyS0, 115200 earlycon rootwait stnmmaceth=chai n_node: 1 sel i nux=0

LANG=en_US. UTF- 8

www.starfivetech.com © 2018-2022 StarFive Technology 12
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devicetree /dtbs/<dtb_Fil e>
initrd /initranfs-<Kernel _Version>.ing

}

0 Tip:

In these command lines:

o <dtb_file> refers to the dtb file name. Different boards use different dtb files. For more information,
see Table 3-3 : dtb Files (on page 11) table in this document.

o <Kernel_Version>: the kernel version number. For example, 5. 14. 0+.

o MY Fedora vmlinux-5.14.0: Configurable menu item name.

5. When the grub menu occurs, select the menu item set in the previous step, for example, M dora vmlinux-5.14.0+,

during startup.
0 Tip: ‘
Multiple startup items can be added according to the actual num fd .
Q <
QL'

o

13
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4. GPIO Operations

This section provides commands to configure GPIO:

4.1. Configuring GPIO

1. To configure GPIO, perform the following:
Execute the following command to configure GPIOO0:

cd /sys/class/gpio
echo 448 > export

2. Locate to the GPIOO directory:

cd gpi 0448

Note:
In this command, 448 represents the sys number of the pin. For

3. Configure the direction of GPIOO as in:

echo in > direction 0
4. Alternatively, configure the direction of GPIOO as ou
echo out > direction E

5. Configure the voltage level of GPIOO as high:

echo 1 > val ue
0
You can use an oscilloscope to check the
6. i GPIOO0 as low:

ck the voltage level.

100, and check the voltage level of GPIOO:

cat v ue
8. Connect th‘ln with t , and check the voltage level of GPIOO:

cat val ue

www.starfivetech.com © 2018-2022 StarFive Technology 14
All rights reserved


https://www.starfivetech.com/

5. 12C Operations

This chapter describes how to configure and debug 12C GPIO.

5.1. Configuring 12C GPIO

4 channels of 12C bus are supported: i2c0, i2c1, i2c2, and i2c3.
Perform the following to configure 12C:

* Hardware Setup (on page 15)

« Configuring dts File (on page 15)

5.1.1. Hardware Setup

Connect the Sense Hat (B) to the header as the following:

Figure 5-1 Connect the Sense Hat (B) to the Header

GND
GPI014 (UART TX)
GPIO13 (UART RX)
GPIO45

14  GND

GPI1022

5.1.2. Configuring dts File

Modify the file content of jh7100-common.dtsi under /1i nux/ arch/ri scv/ boot/ dt s/ st arfi ve. The following is the default
setting. You can configure the unoccupied GPIOs as required.

15 © 2018-2022 StarFive Technology www.starfivetech.com
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Figure 5-2 Example File Content

i2cl pins: i2cl-0 {
i2c-pins {
pinmux = <GPIOMUX(47! GPO LOW,
GPO I2C1 PAD SCK OEN,
GPI I2C1 _PAD SCK IN)=>
<GPIOMUX{48, GPO LOW,
GPO I2C1 PAD SDA OEN,

GPI I2C1 PAD SDA IN)>;
bias-pull-up;
input-enable;
input-schmitt-enable;

The 12C GPIO pin number is the number indicated in the Pin Name. For more_ details about the GPIO Pin Name, see the
GPIO Pinout (on page 9) in this document. The pin names of the 12C GPIO are listed as follows:

« GPIO48 (12C SDA)

« GPI047 (12C SCL)

5.2. Debugging 12C GPIO

Perform the following steps to debug 12C:
1. Execute the following.command to scanithe bus:

i2cdet ect -1
Result:

Figure 5-3 Example Output

Synopsys DesignWare I2C adapter 2C adapter

Synopsys DesignWare I2C adapter 2C adapter

2. Execute the following command to detect the device:

i 2cdetect -y -r 1

0 Tip:

1is the 12C bus number.

Result:

www.starfivetech.com © 2018-2022 StarFive Technology 16
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Figure 5-4 Example Output

In this figure, the detected devices are 0x29, 0x48, 0x5c, 0x68, and 0x70.

3. Execute the following command to read register content:

i2cget -f -y 1 Ox5c OxOf

0 Tip:

° 1: 12C bus number
o 0x5c: 12C device address

o 0x0f : Memory address

Result:
Figure 5-5 Example Output

# 1i2cget -f -y 1 O0x5¢c oxof
Oxbl

&

The register content is Oxb1 in this output.
4. Execute the following command-to write register/data:

i2cset -y 1 Ox5c Ox11 0x10

0 Tip:

°o4:712C bus number.
o 0x5c: 12C device address.
o 0x11: Memory address.

o 0x10: Thecontent to be written in the register.

5. Execute the following to read all register values:

i2cdunp -y 1 Ox5c

0 Tip:

° 1: 12C bus number

o 0x5¢: 12C device address

17 © 2018-2022 StarFive Technology
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Result:

Figure 5-6 Example Output

.
0o
0o
00
0o
03
&b
ild
0o
0o
0o
00
00
03
&b
00
0o

3

00
00
00
20
92

012345678%abcdef

7?7 777-.
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6. SPI Operations

This chapter describes how to configure and debug SPI GPIO.

6.1. Configuring SPI GPIO

The configuration file, j h7100- common. dt si ,isunder/ | i nux/arch/ri scv/ boot/dts/starfive.

2 channels of SPI bus are supported: spi2 and spi3.

6.1.1. Modify Pins

The configured SPI GPIO number is the number indicated in the Pin Name. For more details about the GPIO Pin Name, see the
GPIO Pinout (on page 9) in this document. You can configure the unoccupied pins. The following are the ‘default settings in the
j h7100- common. dt si :

Figure 6-1 Modify Pins
spi2 pins: spi2-0 {
mosi-pin {
pinmux = <GPIOMUX]18,| GPO SPI2
GPO_ENABLE, GPL_NONE)>;
bias-disable;
input-disable;
input-schmitt
miso-pin {
pinmux = <GPIOMUX 16, GFPO
GPI SPI2 PAD RXD)
bias-pull-up;
input-enable;
input-schmit

I_{J cll ¥

-enaptLe:;

sck-pin
GPO 5PI2

bias
inp
1N[

= <GPICMUX¢12
3P0 ENABLE, GPI NONE)>:
lisable;

t-disable;
L-schmitt-disable;

1

!,

U

pinmux = <GPIOMUX{15

GPO_SPI2
GPI NONE)>,
GPO SPI2 PAD
GPI NONE)>;

GPO_ENABLE,
<GPIOMUX(11,
GPO ENABLE,

bias-disable:

input-disabl
input-schmit

e;
-

disable;

SCK_0uUT,

19
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6.2. Debugging SPI GPIO

This section provides steps for loopback test and testing SPI with the ADXL345 module.

6.2.1. Loopback Test

The following steps are provided for the loopback test:
1. Wiring: Connect GPI018 with GP1016 as the following:

Figure 6-2 Connect Pin 18 with 16

GP1020 15
3.3V Power 17
GP1018 (SP1 MOSI) 19

GP1016 (SP1 MISO) 21

2. Locate to the following path for the test tool, spi dev_t est . €:

cd /1inux/tool s/spi
3. Execute the following command under the test tool directory:
make CROSS_COWPI LE=ri scv64-1i nux-gnu- ARCH=riscv
Result:
The output file is spi dev_t est in the same directory:

4. Upload spidev_test to the board, for example, Starlight;andichange the.execution permission by executing the
following:

chnod +x spidev_test

5. Confirm the SPI device.

|'s' /dev/ spi dev*

Result:

Figure 6-3 Example Output

a-starfive /]# 1s /dev/spidev*

[root@fedora-starfive /1#

In this output, spi dev0. 0 is the device name.
6. Execute the following command to perform the test:

./ spidev_test -D /dev/spidev0.0 -v -p string_to_send

0 Tip:

spi dev0. 0 is the device name got from the previous step.

Result:
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Figure 6-4 Example Output

speed: 500000 Hz (500 KHz)

TX | 73 74 72 69 BE 67 5F 74 6F 5F 73 65 6E 64 | string_to_

2 69 6E 67 5F 74 6F 5F 73 65 GE 64 string_to_

In this figure, the highlighted part indicates the test is successful.

6.2.2. Testing SPI with ADXL345 Module

Perform the following steps to test SPI with the ADXL345 module:

21 © 2018-2022 StarFive Technology www.starfivetech.com
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1. Connect the ADXL345 module to the 40-pin header as the following:

Figure 6-5 Connect ADXL345 Module to the Header

GP1048 (12C SDA)
GP1047 (12C SCL)

GPI046
GND GPI013 (UARTRX)
GP1044 GPI045

GND
GPI021
GPIO19
GND
GPIO17

GPIO15 (SPI CEO)
GPIO11 (SPI CE1)

GPIO10
GND

GPIO6 GPI107 (PWMO)
GPIO5 (PWM1) GND

GPIO3 GP104

GPIO1 GP102

GND GPI00

2. Locate to the following path for test tool, spi dev_t est . c:

www.starfivetech.com © 2018-2022 StarFive Technology
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cd /1inux/tool s/spi

3. Execute the following command under the test tool directory:
make CROSS_COWPI LE=ri scv64-1i nux-gnu- ARCH=ri scv
Result:
The output file is spidev_test in the same directory.

4. Upload spi dev_t est to the board, for example, StarLight, and change the execution permission by executing the
following:

chnod +x spidev_test

5. Confirm the SPI device.

|'s /dev/ spi dev*

Figure 6-6 Example Output

[root@fedora-starfive /]# 1s /dev/spidev¥®
Jdev/spidev0.0

[root@fedora-starfive /]#

In this output, spi dev0. 0 is the device name.
6. Execute the following to read the device ID:

./ spidev_test -H -O -D /dev/spidev0.0 -v -p M\ x80\\x00

7. Execute the following to read the value for multiple registers:

./spidev_test -H -O -D /dev/spidev0.0 -v -p \\xec\\x00\\x00\\x00\\ x00\ \\»x00\ \ x00

8. Execute the following to read:

./spidev_test -H -O -D /dev/spidev0.0 -v -p \\x9e\\x00

9. Execute the followingto write:

./spidev_test -H -O -D /dev/spidev0.0 £v -p \\xle\\xaa

10. Execute the following to read the verification:

./spidev_test -H -O.-D /dev/spidev0.0 -v -p \\x9e\\x00

23
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7. PWM Operations

This chapter describes how to configure and debug PWM GPIO:

7.1. Configuring PWM GPIO

The configuration file, j h7100- common. dt si , is located under/ | i nux/ arch/ ri scv/ boot/dts/starfive.

8 channels of PWM are supported at the most.

7.1.1. Modify Pin

The following figure shows the example file content to modify the pin:

Figure 7-1 Example File Content

GPO_PWM_PAD_OUT_BITO, GPO_PWM_PAD OE_N_BITO, GPI_NONE
GPO PWM PAD OE N BIT GPI NONE)
, GPO_PwWM PAD OE_N BIT2, GPI_!

The configured PWM GPIO number is the number contained in the Pin Name. For more details about the GPIO Pin Name, see
the GPIO Pinout (on page 9) in this document.

7.1.2. PWM and Pin Name Mapping

The following table describesthe PWM and pin name mapping:

Table 7-1 PWM and Pin Name:/Mapping

PWM GPIO{Pin Name)
PWMO GPIO7

PWM1 GPIO5

PWM2 GPIO45

7.2. Debugging PWM GPIO

This section describes how to debug PWM GPIO:
1. Execute the following to configure the PWM channel:

cd /sys/ cl ass/ pwr pwnchi pO
echo 0 > export

2. Execute the following to configure the PWM period:

cd pwnD
echo 5000000 > peri od

3. Execute the following to configure the PWM duty cycle:
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echo 1000000 > duty_cycle

4. Use an oscilloscope to measure the corresponding pin and check the PWM period and duty cycle.

25
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8. UART Operations

This chapter describes how to configure and debug UART GPIO:

8.1. Configuring UART GPIO

The configuration file, j h7100- conmon. dt si , is located under:/ | i nux/ arch/ri scv/ boot/dts/starfive.
4 channels of UART are supported at the most:

« Uart3 is for Debug.

* UartO is for Bluetooth.

* Uartl and Uart2 can be used.

The configured UART GPIO number is the number contained in the Pin Name. For more details about the:GPIO Pin Name, see
the GPIO Pinout (on page 9) in this document.

8.1.1. Modifying dts

To modify dts file, perform the following steps:

1. Add aliases of uartl or uart2 on the aliases node. The following is an example:

Figure 8-1 Example Configuration

mshcl &sdi

serial® = &uart3;
seriall Zuarto;
serial2 = lartl;
serial2 Ruart2;

4

hstdout-path =

timebase-frequency

2. Add uartl or uart2 node on the dts. The following is an example:
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Figure 8-2 Example Configuration

&uart3 {
pinctrl-names
pinctrl-0 = <&
status =

|

&uartl {
pinctrl-names
pinctrl-0 = <&

status =

};
Quartz {

pinctrl-names = "default
pinctrl-0 = <&uart2 pins
status = A

3. Add uartl_pins or uart2_pins node on the &gpio node:
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Note:

The configured UART GPIO number is the number contained in the Pin Name. You can configure the

unoccupied pins. For more details about the GPIO Pin Name, see the GPIO Pinout (on page 9) in this document.

Figure 8-3 Example Configuration

};
| H

vartl_pins: uarti-0 {

i H

tx-pins

{
pinmux =

GPI_UARTT _PAD_SIN)>;
bias-pull-up;
drive-strength = <1
input-enable;
input-schmitt-enable;

{

pinmux =

bias-disable;
drive-strength =
input-disable;
input-schmitt-disable;

vart2_pins: uvart2-0 {

rx-pins

{
pinmux =

GPI_UARTZ2_PAD_SIN)>;
bias-pull-up;
drive-strength =
input-enable;
input-schmitt-enable;

{

pinmux =

bias-disable;
drive-strength

8.1.1.1. UART and DEV Mapping

The following table describesthe UART and DEV mapping:

Table 8-1 UART and DEV Mapping

GPO_ENABLE, GPI_NONE)>;

UART DEV
UART1 /dev/ttyS2
UART2 /dev/ttyS3

8.2. Debugging UART GPIO

www.starfivetech.com
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8.2.1. Hardware Setup
To set up the hardware, perform the following steps:
1. Connect the jumper wires from the USB-to-Serial Converter to the 40-Pin GPIO header of the VisionFive as follows.

Figure 8-4 Connect the Converter to the Header

3.3V Power 1 2 5V Power
GPI048 (12C SDA) 3 4 5V Power
GPIO47 (12CSCL) 5 6 GND

GPIO46 7 8 GP1014 (UARTTX)
GND 9 10 GP1013 (UARTRX)
GPl044 11 12 GPIO45

GP1022 13 14 GND

GP1020 15 16 GPIO21

3.3V Power 17 18 GPIO19

GP1018 (SP1 MOSI) 19 20 GND

GP1016 (SP1 MISO) 21 22 GPIO17

GP1012 (SPI SCLK) 23 24 GPI015 (SPI CEO)
GND 25 26 GPIO11 (SPI CE1)
GPI109 27 28 GPIO10

GPl08 29 30 GND

GPIO6 31 32 GPIO7 (PWMO)
GPIOS5 (PWM1) 33 34 GND

GPIO3 35 36

GPIO1 37 35

GND 39

2. Connect the other end of the USB-to-Serial Converter to'yourdevice (Windows/Mac/Linux).

8.2.2. Debugging UART Send and Receive Functions
1. Configure Visionfive minicom:
sudo m nicom -s
2. Select Serial port'setup, and configure minicomaas follows:

Figure 8-5 Example Configuration

————— [configuration]----—-—-
Filenames and paths
Fr+loa +eancFar neoatocaleo
ort sefup
LI iy ulll||||ll:’
een and keyboard

setup as dfl
setup as..
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serial Device Jdev/ttys2

callin Program
Callout Program
Bps/Par/Bits 115200 8N1
Hardware Flow Control No
Software Flow Control

Change which setting?

screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

3. Start VisionFive minicom by typing the following command on the PC:

mnicom-o -D /dev/ttyS2

Figure 8-7 Example Output

Welcome to minicom 2.7.1
OPTIONS: I18n R
Compiled on Jul 28 2020, 00:f
Port /dev/ttys2, 08:41:28

Press CTRL-A Z for help on special keys

4. Configure Ubuntu minicom by typing the following:

sudo m_niz;cOm - s

5. Select Serial port setup, and configure minicom as follows:

Figure 8-8 Example Configuration

[configuration]
Filenames and paths
File transfer nrotocols

Seriadaport setup |

Modem and d1d(1nRg

screen and keyboard
Save setup as dfl
Save setup as..
Exit

from Minicom
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serial Device :| /dev/ttyUsSBO
Lockfile Location :| Jvar/lock

Callin Program
Callout Program -

Bps/Par /Bits :l 115280 8N1
Hardware Flow Control :| No

software Flow Control

change which setting? |}

screen and keyboard
Save setup as dfl
Save setup as..
Exit

Exit from Minicom

Note:

Serial Device can be detected by command dnesg | grep tty on Ubuntu

Figure 8-10 Example Command and Output

jianlong@ubuntu:~5 dmesg grep tty

[ 0.004000] console [ ®] enabled

[ 1.846654] 00:05: S@ at I/0 0x3f8 (irq = 4, base baud = 1152 is_Aa_16550A
[30998.431828] usb 3-2: FTDI USB Serial Device converter now attach to usBe

6. Start Ubuntu minicom, you can see as follows:

Figure 8-11 Example Output

Welcome to minicom

OPTIONS: I18n

Compiled on Aug 13 2017, 15:25:34.
Port /dev/ttyuUSBO, 08:40:51

Press CTRL-A Z for help on special keys

Test UART Send:

7. To test UART send function, you'can input characters, such as hel | o ubunt u, on the VisionFive minicom. Then you will
see the character are.outputted on the Ubuntu minicom as the following:

Figure 8-12 Test UART Send

Welcome to minicom 2.7.1

OPTIONS: I18n

Compiled on Aug 13 2017, 15:25:34.
Port /dev/ttyuUSBO, ©09:01:15

Press CTRL-A Z for help on special keys

hello ubuntul
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o Figure on the Left: Ubuntu minicom interface

o Figure on the Right: VisionFive minicom interface
Test UART Receive:

8. To test UART receive, you can input characters, such as hel | o vi si onfi ve on the Ubuntu minicom. Then you will see
the characters are outputted on the VisionFive minicom:

Figure 8-13 Test UART Receive:
e /] minicom -o

Welcome to minicom 2.7.1

OPTIONS: I18n
Compiled on Aug 13 2017, 15:25:34.
Port /dev/ttyusBe, 09:01:15

Press CTRL-A Z for help on special keys

o Figure on the Left: Ubuntu minicom interface

o Figure on the Right: VisionFive minicom interface
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9. Peripheral Examples

In this demo, Sense Hat (B) is used. For the detailed specifications, refer to https://www.waveshare.com/wiki/Sense HAT (B).

Note:

The official libraries of BCM2835, Python, and wiringPi are not supported, and we use the system call instead. The
examples are required to be modified.

9.1. Sense Hat (B) Example

9.1.1. Hardware Setup

The following table and figure describe how to connect Sense HAT to the 40-pin head '

AN

Table 9-1 Connect Sense Hat (B) to the 40-Pin Header

Sense HAT (B) Pin Number

3v3 1

GND

SDA

SCL

Figure 9-1 Connect Sense Hat (B) to the 40-Pin Header

GP1048 (12C SDA)

GPI047 (12C SCL)
GPI046

GPI014 (UART TX)

GND 10 GPIO13 (UART RX)
GPI1044 12 GP1045
GP1022 14 GND
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Figure 9-2 Connect Sense Hat (B) to the 40-Pin Header

9.1.2. Examples

Take SHTC3 sensor as an example:
1. Download the source code from: SHTC3_dev.c
2. (Optional) Install the tool to compile. The following is ané€xampleto install:

sudo apt-get install gcc-riscv64-1inux-gnu

Note:
This step cantbe skipped if the tool has been installed:
3. Execute the following to.compile:

ri scv64- | i nux-gnu-gcc SHTC3_dev.c -o shtc3

Result:
The output fileis shtc3 in the same directory.

4. Copy the executable codes from the shtc3 file to the board, and change the execution permission by executing the
following command:

chnod +x shte3

5. Execute the following command to run:

./shtc3

Result:

The followi ng output indicates the execution is successful:

[root @edora-starfive riscv]# ./shtc3
SHTC3 Sensor Test Program. ..

Fopen : /dev/i2c-1

Tenperature = 75.61°C, Hum dity = 68.55
Tenperature = 27.40°C, Humdity 68. 54
Tenperature = 27.40°C, Hum dity = 68.55
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68. 54

Tenperature = 27.40°C, Humidity
= 68. 54

Tenper at ure 27.39°C, Humidity

9.2. 2inch LCD Module Example

A 2inch LCD Module is used in this example. For the detailed specifications, refer to the following: https://www.waveshare.com/
wiki/2inch_LCD_Module.

Note:
The official examples are required to be modified for this demo.

9.2.1. Hardware Setup

The following table and figure describe how to connect the 2inch LCD module with the 40-pin header:

Table 9-2 Connect 2inch LCD with 40-pin Header

2inch LCD Module Pin Number
vcc 17
GND 39
DIN 19
CLK 23
cs 28
DC 22
RST 13
BL 18
35 © 2018-2022 StarFive Technology www.starfivetech.com
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Figure 9-3 Connect 2inch LCD with 40-Pin Header
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9.2.1.1. Executing Example ay
Perform the following steps to execute the example: & ~
1. Download the source code from visionfive.tar.gz.
2. Execute the following command to copy the code tothe board. For e isionFi
tar -xvf visionfive.tar.gz
cd visionfive/

./main 2
Result:
The following es will be displayed in tu o of VisionFive, the other is the official example

VisionFive
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