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Preface

This document is written based on the needs of enterprise users to develop projects. It assumes that the user has already built a development environment and
mastered Linux operations. This document is based on the Zhengdian Atom STM32MP157 core board and lists the modification methods of common peripherals. It only
provides a reference for modification. Everyone's modification needs are different. Please choose peripherals to modify according to

your own plan and ability. Development environment:

Ubuntul8, vscode Source code master: [Zhengdian Atom] STM32MP157 development board (disk A) - basic information\01, program source code\01, Zhengdian
Atomic Linux factory system source code

Hardware: Zhengdian Atom STM32MP157 core board, Zhengdian Atom STM32MP157 development board
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Chapter 1 Factory System Source Code and Compilation Tools

1.1 Factory system source code download

Baidu Netdisk download:
Data disk development board data link: https://pan.baidu.com/s/1prwDelLnu2tTepPalQwOxJw Extraction code:
hngh
Specific path: [On-time Atom] STM32MP157 development board (disk A) - basic information\01, program source code\01, on-time

Atomic Linux factory system source code

1.2 Compilation Tools

Reference documents: [Punctual Atom] STM32MP157 Development Board (Disk A) - Basic Information\10, User Manual\ [Punctual Atom]
STM32MP157 Quick Experience V1.6y

Compilation tool: ostl cross-compilation tool chain

Installation environment: Ubuntu 18.04

Installation method: "yPunctual AtomySTM32MP157 Quick Experience V1.6" Section 6.2 Installation including compiling Qt application

Cross-compiler toolchain for

1.3 Factory source code compilation

Before you start modifying the source code, you must compile the factory source code at least once to ensure that there are no problems with the compilation environment and that the source code is complete.
Compilation method:

Compile the factory uboot: “[Pure Atom] STM32MP157 Quick Experience V1.6" Section 6.3 Cross-Qt application

Compilation toolchain

Compile the factory kernel: "yPunch AtomySTM32MP157 Quick Experience V1.6" Section 6.3 Cross-compilation of Qt applications

Translation tool chain

1.4 Device tree and uboot file description

The Zhengdian Atom Linux development board is compatible with multiple screens. The device tree is divided into multiple types according to the screen parameters, as shown in the following figure:

arch/arm/boot/dts/stm32mp157d-atk.dtb
arch/arm/boot/dts/stm32mp157d-atk-hdmi.dtb

arch/arm/boot/dts/stm32mp157d-atk-mipi.dtb
arch/arm/boot/dts/stm32mp157d-atk-spdif.dtb

When starting the program, you need to manually select the corresponding device tree. If you do not select it, the device tree stm32mp157d-atk.dtb is selected by default.

Retrievaing f1 : /mmcl_extlinux/stm3Z2mpl57d-atk
805 bytes read in 27 ms (28.3 KiB/s)
Select the boot mode
= stm32mpl57d-atk
= stm32mpl57d-atk-hdma
stm32mpl57d-atk-spdaf

g = stm32mpl57d-atk-mipa
Enter choice: 1: stm32mpl57d-atk

Retrieving file: /uInitrd
3632241 bytes read in 106 ms (32.7 MiB/s)
Retrieving file: /uImage




Machine Translated by Google

STM32MP157 factory system peripheral reuse reference document

Q@ ELEF

Yuanzige online teaching: https://www.yuanzige.com Forum:

http://www.openedv.com/forum.php

Chapter 2 Factory System Peripheral Resources

2.1 Factory System Resource Table

«: Indicates that source code is provided

y: Indicates providing source code and tutorial materials

¥: Indicates that the system and source code are provided, and the factory system can be used directly

Peripheral functions

Factory kernel

Source code driver

Tutorial source code

drive

Application Develo

bment Qt Development

Bare Metal Development

GPIO

v

led

v

KEY

v

LCD

< | < | < | <

BackLight

UART YV Y

12C

< | <

SPI

KIKINIVKIKIKIK I |

| | |w|lw|w|<w|<x|<

USB

FEC(NET)

PWM

KWIKIVIKIVIIVKIK IR IK |

OV5640

< <<

0OVv2640

OV7725(without
FIFO)

<< IK IR | IK|<|<:

WM8960

RTC

WDOG

CAN

ADC

DHT11

DS18B20

RTL8189

BEEP

RS232

RS485

GPS

ME3630

EC20

HDMI

< gl |w|w|w|w|w|w|<w|<w|<|<|<

KWIKINI I KIKIKIKIK |

USB bluetooth y
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[Instructions for peripheral cutting]

The default factory system kernel is based on the STM32MP157 development board configuration. If the user needs certain peripheral functions, or needs to modify
certain pins for other functions, peripheral tailoring is required. Peripheral tailoring generally involves

kernel tailoring. If some peripherals are used in uboot, uboot also needs to be tailored.

At the same time, the influence of the baseboard resistance and peripheral design should be i in ination with the ic diagram.
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Chapter 3 Cutting CAMERA

3.1 Driver and pin definition

Taking the 157 development board as an example, the development board camera interface schematic diagram is as follows:

CAMERA
VCC3.3

GND‘” C105 =104 T

P10 —l
RCS SCL i ; DCMI VSYNC [E4R90
12C5 SDA : DCMI HSYNC
DCMI D0 A ; DCMI RESET
DCMI D2 0 9 DCMI DI
DCMI D4 1 DCMI D3
DCMI D6 14 13 DCMI D5
DCMI PIXCLK | ¢ |5 DCMI D7
DCMI PWDN t DCMI XCLK

18 17
R92 CAMERA

VCC3.3

Figure 3.1-1 CAMERA interface schematic diagram

Note the pull-up and pull-down resistors on the schematic diagram, which will affect 10 control.

Schematic Pin Name GPIO Reusable functions
TIM12_CH2, I2C3_SMBA,
DCMI_DO PH9 - -
DCMI_DO, LCD R3, EVENTOUT
TIM5_CH1, 12C4_SMBA,
DCMI_D1 PH10 I12C1_SMBA, DCMI_D1, LCD_R4,
EVENTOUT
TIM5_CH2, 12C4_SCL,
DCMI_D2 PH11 12C1_SCL, DCMI_D2, LCD_R5,
EVENTOUT
HDP2, TIM5_CH3, 12C4_SDA,
DCMI_D3 PH12 12C1_SDA, DCMI_D3, LCD_RS,

EVENTOUT

TIM8_CH2N, UART4_RX,
DCMI_D4 PH14 FDCAN1_RX, DCMI_D4,
LCD_G3, EVENTOUT

TIM8_BKIN, SAI2_MCLK_A,

DCMI_D5 P14
DCMI_D5, LCD_B4, EVENTOUT

TRACED2, TIM1_BKIN2, SAI1_D1, TIM15_CH2,
DCMI_D7 PE6 SPI4_MOSI, SAI1_SD_A,SDMMC2_DO0, SDMMC1_D2,
SAI2_MCLK_B,FMC_A22,DCMI_D7,LCD_G1, EVENTOUT

10
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HDP6,TIM16_CH1,TIM4_CH3,DFSDM1_CKIN7,
12C1_SCL,SDMMC1_CKIN,I2C4_SCL,SDMMC2_CKIN,
UART4_RX,FDCAN1_RX, SDMMC2_D4,

DCMI_D6 PB8
ETH1_GMII_TXD3,ETH1_MII_TXD3,
ETH1_RGMII_TXD3,SDMMC1_D4, DCMI_DS,
LCD_B6, EVENTOUT
TIM1_CH4, 12C6_SCL,
12C5_SCL, SPI2_NSS/1252_WS,

1205 SOL PALL UART4_RX,

USART1_CTS/USART1_NSS,
FDCAN1_RX, LCD_R4,
EVENTOUT

TIM1_ETR, I2C6_SDA,
12C5_SDA, UART4_TX,
I12C5_SDA PA12 USART1_RTS/USART1_DE,
SAI2_FS_B, FDCAN1_TX,
LCD_RS5, EVENTOUT

TIM17_CHIN, TIM4_CH2,12C1_SDA, 12C4_SDA,
DCMI_VSYNC PB7 USART1_RX, SDMMC2_D1,DFSDM1_CKIN5, FMC_NL,
DCMI_VSYNC, EVENTOUT

TIM1_BKIN, TIM3_CH1, TIM8_BKIN, SAl4_CK2,
SPI1_MISO/I2S1_SDI,SPI6_MISO, TIM13_CH1,

MDIOS_MDC, SAl4_SCK_A,DCMI_PIXCLK, LCD_G2,
EVENTOUT

DCMI_PIXCLK PA6

LPTIM1_IN2, 1252_MCK,
SAI3_SD_B, UARTS_TX,

FMC_NBL1, DCMI_D3,
EVENTOUT

DCMI_RESET PE1

TIM5_ETR, [2C3_SDA,

CSI_HSYNC PH8 DCMI_HSYNC, LCD_R2,
EVENTOUT

TIM1_CH2, DFSDM1_CKIN4,
SPI4_NSS, USART6_CK,
DCMI_PWDN PE11 SAI2_SD_B,
FMC_AD8/FMC_D8, DCMI_D4,
LCD_G3, EVENTOUT

11
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3.2 Kernel cropping CAMERA driver

3.2.1 Modify menuconfig configuration

Enter the factory kernel source directory and open the menuconfig configuration.

source /opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-
vfpv4-ostl-linux-gnueabi

make stm32mp1_atk_defconfig

make menuconfig Modify

the menuconfig configuration as follows:

Device Drivers --->
<M> Multimedia support --->
I12C Encoders, decoders, sensors and other helper chips --->
< > OmniVision ov5640 sensor support

> OmniVision 0V2640 sensor support
> OmnivVision 0V2659 sensor support
> OmniVision 0V2680 sensor support
> OmniVision 0V2685 sensor support
> OmniVision 0V5645 sensor support
> OmniVision 0V5647 sensor support
> OmniVision 0V6650 sensor support

> OmniVision 0V5670 sensor support
> OmniVision 0V5675 sensor support

Figure 3.2-1 Cropping camera configuration

A

AANANANALEA A A

Press the ESC key to exit and save the menuconfig configuration

12
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3.2.2 Modify the device tree file

Open ./arch/arm/boot/dts/stm32mp157d-atk.dtsi and search for keywords &dcmi

Comment out the &dcmi node

&demi {
status = "okay";

pinctrl-names = "default",

pinctrl-0 = <&dcmi pins _b>;

pinctrl-1 = <&dcmi sleep pins _b>;

port
8: endpoint
remote-endpoint = <&ov5640 0>;
bus-width = <8>;
hsync-active = <@>;
vsync-active = <@>;
pclk-sample = <1>;
pclk-max-frequency = <77000000>;

pinmux = <STM32_PINMUX('H', 8, AF13)>,
<STM32_PINMUX('B', 7, AF13)>,
<STM32_PINMUX('A', 6, AF13)>,
<STM32_PINMUX('H', AF13)>,
<STM32_PINMUX('H', 10, AF13)>,
<STM32_PINMUX('H', AF13)>,
<STM32_PINMUX('H', AF13)>,
<STM32_PINMUX('H', AF13)>,
<STM32_PINMUX('I', AF13)>,
<STM32_PINMUX('B', AF13)>,
<STM32_PINMUX('E', AF13)>;

bias-disable;

13
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lcmi sleep pins b: dcmi-sleep-1

pins

pinmux = <STM32_PINMUX('H', 8,
<STM32_PINMUX('B',
<STM32_PINMUX('A'
<STM32_PINMUX('H'
<STM32_PINMUX('H'

<STM32_PINMUX('H'
<STM32 PINMUX('H’

)

 J

S |

§

<STM32_PINMUX('H',

<STM32 PINMUX('I'
<STM32_PINMUX('B'
<STM32_PINMUX('E'

Comment out 0v5640 peripheral information

cameraf@3c

compatible =

reg = <@x3c>;

clocks = <&clk _ext_camera>;

clock-names =

DOVDD-supply = <8&v2v8>;

powerdown-gpios =

reset-gpios = <&gpioe 1

rotation = <186>;

status = "okay";

port

10 ©: endpoint
remote-endpoint

<&gpioe 11

7
6
9,

10,
11,
12,

»

>

ANALOG) >,
ANALOG)>,
ANALOG)>,
ANALOG) >,
ANALOG) >,
ANALOG)>,
ANALOG) >,
ANALOG)>,
ANALOG) >,
ANALOG)>,
ANALOG)>;

<&dcmi_0>;

bus-width = <8>;
data-shift = <23>;
hsync-active = <0>;

vsync-active = <0>;

pclk-sample = <1>;
pclk-max-frequency = <77000000>;

Check whether there are any omissions in the modification and save the modified device tree file.

14

GPIO_ACTIVE_HIGH | GPIO_PUSH_PULL
GPIO_ACTIVE_LOW | GPIO_PUSH_PULL)>;
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3.2.3 Compile kernel and device tree

At this point, the kernel and device tree clipping of camera peripherals is complete.

make ulmage dtbs LOADADDR=0XC2000040 vmlinux -j16

Replace the compiled stm32mp157d-atk.dtb and ulmage files on the development board and start it.

3.3 Command test GPIO output

Take the DCMI_DO pin as an example. Start the development board, adjust the multimeter to the voltage position, connect the black probe to the ground, and the red probe to the
DCMI_DO (i.e. CAMERA's DO) interface.

Enter the development board system terminal and perform GPIO operations.

cd /sysl/class/gpio/

echo 121 > export

echo low > gpiol21/direction

echo high > gpio121/direction

Test that the DCMI_DO pin can pull high/low output.

Schematic Pin Namg GPIO Name GPIO Nymber High/Low Level Remark
DCMI_DO PH9 121 3.3v/ovV
DCMI_D1 PH10 122 3.3viov
DCMI_D2 PH11 123 3.3V/0oV
DCMI_D3 PH12 124 3.3V/OoV
DCMI_D4 PH14 126 3.3Vv/0V
DCMI_D5 P14 132 3.3v/0V
DCMI_D6 PB8 3.3Vv/0V
DCMI_D7 PE6 70 3.3V/0V
12C5_SCL PA11 11 3.3V/0V
12C5_SDA PA12 12 3.3viov

DCMI_VSYNC PB7 23 3.3V/0V
DCMI_PIXCLK PA6 6 3.3V/0V
DCMI_RESET PE1 65 3.3V/0V
DCMI_HSYNC PH8 120 3.3v/0V

DCMI_PWDN PE11 75 3.3v/0V

3.4 Program test GPIO output\input\interrupt

For the test program, refer to the GPIO application programming in "STM32MP1 Embedded Linux C Application Programming Guide Vx.x".

15
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Chapter 4: Cutting Audio

4.1 Driver and pin definition

Taking the 157 development board as an example, the audio 12C audio interface is 12C4, and the relevant schematic diagram is as follows:

AUDIO L.!\Ulll]ll.-\l..\L)

Ul - G
s SPKR-

VCC Syt e | VD MeLK [-05ALL MCLEA AUDIO BST L CTRE 00T =
12 e WW BYPASS GND : -
104 1104 J104 o= VA LRCK e (iﬁ.”'l = [OK] IN- vDD 04 P2ul L2
AGND* |||‘LU 31 vA_HP sbiy il dlh 10453 R44 ) N+ ouT+ %1“4
Ve " spour (223412 SDB LR HTe Sl"\a VT

ul

|z

GND

oo

o f~
i
=)

lf SDA/CDIN =2l
H‘ —r| GND_Hp jﬁ' |Lm—_|_ PHONE
E VSS_TP 1 Hp L &
GND s AQUTA HP i{ p]
GND___ 8 = AouTs oeE L
|kl 17C17; | LuF  MICBIAS
e by FLYP MICIN I/AIN3A =
o VCC33 VCC18
MICIN2/BIAS/AINB o = Ry ==
2 ) »
,y% AINIA DAC_FILT+ :: t: ]‘Eu}n AGNLx
=5 AINIB ADCTHILT e Bai
X5 AIN2A AFILTA [—53-x52 ]SU.DI'
5 AIN2B/BIAS AFILTB === =
5 C2
vQ ——:-’;(—J’“L—“Iu\n.w

RII Y
. 4 — AGND (L
GND | o] ADOCS DGND 28
2 | RESET GND 3—|||-n;\n
AUDIO RST CSI2L51-CNZR

12C Address is 0X94(AD0=0)

Alpha Schematic Pinout GPIO Reusable functions

LPTIM1_ETR, TIM4_ETR,
LPTIM2_ETR,SPI3_SCK/I2S3_CK,
SAI2_MCLKA PEO SAl4_MCLK_B, UART8_RX,
SAI2_MCLK_A, FMC_NBLO,
DCMI_D2, EVENTOUT
SPI5_MOSI, SAI2_SD_B,

SAI2_SDB PF11 DCMI_D12, LCD_GS5,
EVENTOUT
TIM8_CH2, SAI2_SD_A,
SAI2_SDA P16
DCMI_D6, LCD_B6, EVENTOUT
TIM8_CH1, SAI2_SCK_A,
SAI2_SCKA PI5 DCMI_VSYNC, LCD_BS,
EVENTOUT
TIM8_CH3, SAI2_FS_A,
SAI2_FSA P17
DCMI_D7, LCD_B7, EVENTOUT
12C6_SCL, 12C2_SCL,
12C4_SCL Pz4 - -

12C5_SCL, 12C4_SCL,EVENTOUT

12C6_SDA, 12C2_SDA,
12C4_SDA PZ5 I2C5_SDA, 12C4_SDA,
USART1_RTS/USART1_DE,EVENTOUT

16
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12C6_SDA, 12C2_SDA,

AUDIO_RST PZ7
USART1_TX, EVENTOUT

4.2 Kernel cutting AUDIO driver
4.2.1 Modify menuconfig configuration

Enter the factory kernel source directory and open the menuconfig configuration.

source /opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-
vfpv4-ostl-linux-gnueabi

make stm32mp1_atk_defconfig

make menuconfig Modify

the menuconfig configuration as follows:

Device Drivers

-> Sound card support
-> Advanced Linux Sound Architecture
-> ALSA for SoC audio support
-> < > ASoC Audio Graph sound card support

--- ALSA for SoC audio support
< > AMD Audio Coprocessor support
<M> SoC Audio for the Atmel System-on-Chip

< > support for Mikroe-PROTO board
e Synopsys 125 Device Driver
SoC Audio for Freescale CPUs --->
< 'S Hisilicon I2S controller
[ 1 Audio support for Imagination Technologies designs
< = ALSA BT SCO CVSD/MSBC Driver
[ 1] Sound Open Firmware Support

STMicroelectronics STM32 SOC audio support --->
Audio support for the Xilinx I2S

Audio support for the the Xilinx audio formatter
Audio support for the the Xilinx SPDIF

XTFPGA I2S master

ZTE ZX TDM Driver Support

CODEC drivers --->

<M> ASoC Simple sound card support
S ASoC Audio Graph sound card support

Figure 4.2-1 menuconfig configuration

A ANANAA
VvV VVVYy

Double-click the Esc key on the keyboard to exit and save the menuconfig configuration.

17
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4.2.2 Modify the device tree file

Open the arch/arm/boot/dts/stm32mp157d-atk.dtsi device tree file and modify it. Search for the

keyword sound. Comment

out the sound node (you can delete the existing comments first).

18
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Comment out the codec information (stm32mp157d-atk.dtsi) under the &i2c4 node in the kernel source code.

&i2c5 {

pinctrl-names = "defa

3

pinctrl-0 = <&i2c¢5 pins_a>;

pinctrl-1 = <&i2c5 pins_sleep_a>;
i2c-scl-rising-time-ns = <100>;
i2c-scl-falling-time-ns = <7>;
status = "okay";
/delete-property/dmas;
/delete-property/dma-names;

ap3216cf@le
compatible =

reg = <Bxle>;

Open the arch/arm/boot/dts/stm32mp15-pinctrl.dtsi device tree file and modify it. Comment out the i2c4_pins_a

and i2c4_pins_sleep_a pin multiplexing functions.

bias-disable;
drive-open-drain;
slew-rate = <@>;

Comment out the &sound node in the stm32mp157d-atk.dts and stm32mp157d-atk-mipi.dts files

19
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Comment out the &sai2 node information (stm32mp157d-atk.dtsi).

&rngl {

status =

Comment out sai2a_pins_a, sai2a_sleep_pins_a, sai2b_pins_b, sai2b_sleep_pins_b pin multiplexing
Function.(stm32mp15-pinctrl.dtsi)

sai2a-©

slew-rate = <0>;
drive-push-pull;
bias-disable;
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sai2b_pins

pins

bias-disable;

Check whether there are any omissions in the modification and save the modified device tree file.

4.2.3 Compile kernel and device tree

At this point, the kernel and device tree pruning of audio peripherals is complete.
make ulmage dtbs LOADADDR=0XC2000040 vmlinux -j16

Replace the compiled stm32mp157d-atk.dtb and ulmage files on the development board and start it.

4.3 10 Test

Enter the development board system terminal and perform GPIO operations. Take SAI2_SDA pin P16 as an example, the corresponding 10 number is 134.
cd /sys/class/gpio/ echo 134
> export echo low >

gpiol34/direction echo high > gpio134/

direction
Schematic Pin Name GPIO Name GPIO number high/Jow level
SAI2_MCLKA PEO 64 3.3v/oV
SAI2_SDA P16 134 3.3v/ov
SAI2_SDB PF11 91 3.3v/iov
SAI2_SCKA PI5 133 3.3v/0V
SAI2_FSA P17 135 3.3v/ov
12C4_SCL Pz4 3.3v/0V
12C4_SDA Pz5 3.3v/ov
AUDIO_RST Pz7 3.3v/ov

Note: PZ4, PZ5, PZ7 cannot be realized using the above operation method, and you need to write the test code yourself.

4.4 Program test GPIO output\input\interrupt

For the test program, refer to the GPIO application programming in "STM32MP1 Embedded Linux C Application Programming Guide Vx.x".
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[Peripheral reuse description]

In the previous article, we explained the common peripheral cutting on Linux development board, including camera interface, dual network port, audio interface,

By cutting these peripherals, the JTAG interface can release a lot of pins. Users can reuse these pins into the functions they need according to the chip reference manual to meet project requirements.

This article is based on the pins released by the Linux development board to configure and implement common peripheral multiplexing. This document is for reference only.

The specific implementation effect also depends on whether the actual hardware is normal.
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Chapter 5 Multiple GPIO Multiplexing

5.1 GPIO multiplexing modification

157 Most of the pins on the core board can be reused as GPIO functions. This part has specific modification instructions in the
previous peripheral cutting section. To modify GPIO reuse, you must first determine whether the current pin has been used as other
peripheral functions in the kernel, device tree, system, and hardware. If so, you need to cut and release it in turn. The released pins can
generally be operated through the system's GPIO instructions. You can set high and low levels and use a multimeter to test the

effect. If you need to manage GPIO more carefully, you can add the GPIO pin-related configuration to the device tree. If

the GPIO level difference occurs during the startup or reset of the development board, such as setting a GPIO to a low level, and
the GPIO is high or the level fluctuates during the reset process, you need to check whether there are configuration functions in the uboot

and kernel that affect this GPIO, and whether the baseboard hardware circuit interferes with this GPIO.

5.2 Add GPIO to the device tree

This part can be combined with the 25th chapter of the pinctrl and gpio subsystem experiment of the [Zhengdian Atom] STM32MP1 Embedded

Linux Driver Development Guide Vxx document, which contains specific tutorial instructions.

5.3 GPIO Test

After modifying the GPIO function configuration, you can perform GPIO testing.
The GPIO test in is not repeated here.

Here we will introduce how to view the usage of the development board's factory file system 10. You can execute the following command in the development
board's factory file system:

cat /sys/kernel/debug/pinctrl/soc\:pin-controller@50002000/pinmux-pins

[=] o . J \ L A L
(MUX UNCLAIMED) (G UNCLAIMED)
(MUX UNCLAIMED) (G UNCLAIMED)
(MUX UNCLAIMED) ( UNCLAIMED)
(MUX UNCLAIMED) (GPIO UNCLAIMED)
(MUX UNCLAIMED) (G UNCLAIMED)
(MUX UNCLAIMED) ( UNCLAIMED)
(MUX UNCLAIMED) ( UNCLAIMED)
(MUX UNCLAIMED) ( UNCLAIMED)
MUX UNCLAIMED) (GPIO UNCLAIMED)
(MUX UNCLAIMED) (GPIO UNCLAIMED)
(MUX UNCLAIMED) (GPIO UNCLAIMED)
(MUX UNCLAIMED) (GPIO UNCLAIMED)
48004000.sdmmc (GPIO UNCLAIMED) function analog group PFO
48004000.sdmmc (GPIO UNCLAIMED) function analog group PF1
(MUX UNCLAIMED) (GPIO UNCLAIMED)
(MUX UNCLAIMED) GPIOF:83
48004000.sdmmc (GPIO UNCLAIMED) function analog group PF4
48004000 .sdmmc (GPI0O UNCLAIMED) function analog group PFS
40018000.ser1al (GPIO UNCLAIMED) function af7 group PF6
40018000.ser1al (GPIO UNCLAIMED) function af7 group PF7
0018000.ser1al (GPIO UNCLAIMED) function af7 group PF8
40018000.ser1al (GPIO UNCLAIMED) function af7 group PF9
(MUX UNCLAIMED) (GPIO UNCLAIMED)
(MUX UNCLAIMED) GPIOF:91
(MUX UNCLAIMED) (GPIO UNCLAIMED)
(MUX UNCLAIMED) (GPIO UNCLAIMED)
40012000.12c (GPIO UNCLAIMED) function af5 group PFl4
40012000.12c (GPIO UNCLAIMED) function af5 group PF15
(MUX UNCLAIMED) (GPIO UNCLAIMED)
(MUX UNCLAIMED) (GPIO UNCLAIMED)
0-0022 GPIOG:98 function analog group PG2
): (MUX UNCLAIMED) GPIOG:99
100 : 5800a000.ethernet (GPIO UNCLAIMED) function afll group PG4

DOOVWOWOOOO
~N O UL WN

o
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example, (MUX UNCLAIMED) (GPIO UNCLAIMED) means that the current pin has no configuration function, such as pin 90
(PF10): (MUX UNCLAIMED) (GPIO UNCLAIMED), indicating that the PF10 pin can be used directly as a GPIO.

pin 83 (PF3): (MUX UNCLAIMED) GPIOF:83, indicating that this pin (PF3) has been used.

From the board schematic, we can see that PF3 has been used by LED1, which can be analyzed in conjunction with the device tree.

5.4 Program test GPIO output\input\interrupt

The test program refers to the GPIO application programming in "STM32MP1 Embedded Linux C Application Programming Guide Vx.x"
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Chapter 6 8-channel UART multiplexing

The 157 development board is commonly used for industrial data acquisition. It supports up to 8 UARTSs (4 USRTs + 4 USARTS) in
hardware, with four embedded universal synchronous receiver transmitters (USART1, USART2, USART3 and USART6) and four universal

asynchronous receiver transmitters (UART4, UART5, UART7 and UARTS8). See the table USARTx and UARTX functions for a summary.

USART modes/features!’) USART1/2/3/6 UART4/5/7/8
Hardware flow control for modem X X
Continuous communication using DMA X X
Multiprocessor communication X X
Synchronous mode (master/slave) X
Smartcard mode X -
Single-wire half-duplex communication X X
IrDA SIR ENDEC block X X
LIN mode X X
Dual clock domain and wakeup from low power mode X X
Receiver timeout interrupt X X
Modbus communication X X
Auto baud rate detection X X
Driver Enable X X
USART data length 7, 8 and 9 bits
1. X = supported.
MP157DDA1 UART peripheral pins (refer to STM32MP157A&D data sheet)
AFO AF1 AF2 AF3 AF4 AF5 AF6 AFT7
SPI/2S1/ SPI2/1252/
Port TIM1/2/16/17/ | SAI/4N2C6/ SATIT:“;M Izc:::;:us.' e | R | R
HOPISYSIRTC | LPTIMUSYS/ | TMSASZ/ | LPTIMZSAIS! | USARTH | cpiyenact; | acanaRTY | usaRTizzz
/SDMMC1 DFSDM1/CEC SDN(I;II;? o R S"g:rl:yz
PA2 . TIM2_CH3 TIM5_CH3 | LPTIM4_OUT | TIM15_CH1 = 3 USARTZ_TX
PA3 - TIM2_CH4 TIM5_CH4 | LPTIM5_OUT | TIM15_CH2 - - USARTZ_RX
PAS - TIM1_CH2 - - 12C3_SMBA SIZI:Z—_S(?:! - USART1_TX
PA10 - TIM1_CH3 - - - S:S?g__N\A?SSI - USART1_RX
PA11 : TIM1_CH4 12C6_SCL s 12C5_SCL ﬁzngﬁgf UART4_RX Egﬁgg:ﬁ?s’
PA12 . TIM1_ETR 12C6_SDA - 12C5_SDA ~ UART4_TX Uj;g;{gg’
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DFSDM1_ SPI3_MOSI/
PB2 | TRACED4 | RTC_OUT2 | SAI_D1 s USARTI RX || 12s.CKIN | sannspa | SO
PB6 - TIM16_CHIN | TIM4_CH1 . 12C1_SCL CEC 12C4_SCL || USARTI_TX| |
PB7 ; TIM17_CHIN | TIM4_CH2 - 12C1_SDA - 12C4_SDA | LUSART1 RX
PB11 - TIM2_CH4 - LPTIM2_ETR 12C2_SDA - DFCS}!IDQ?_ USART3_RX
SPI2_MISO/ | DFSDM1_ | USART3_RTS/
PB14 . TIMI_CHaN | TiMiz.CH1 | Tivs_chan | usarT1Tx || SEME Bt | LSAra e
SPI2_MOSI/ | DFSDM1_
PB1S| RTCLREFIN | TIM1CHIN | TiM12.CHz | TiMe_CHIN | UsARTIRx || S5EACSS e etk s
PC6 HDP1 . TIM3_CH1 | TIMB_CH1 - | 12s2_McK : USARTE_TX
PC7 HDP4 - TIM3_CH2 | TiMe_cHz | CFSOMI_ - 1253 MCK | | USART6_RX
i 2 DATIN3 2 ]
PC8 | TRACEDO - TIM3_CH3 | TIMB_CH3 - - [UART4_TX | | USART6_CK
DFSDM1_ SPI3_SCK/
PC10| TRACED2 ; ¥ ottt ) g bor ok || UsaRTa_TX
Port C DFSDM1_ SPI3_MISO/
PC11| TRACED3 5 : bt - : P oo, || USART3RX
‘ | PDS - - - - - - - | [USART2_TX]
DFSDM1_ | DFSDMi_ | SPI3_MOSI
PD6 : TIM16_CHIN |  SAI1_D1 Risserd B 285 9D | SAMSDA || USART2 RX
DFSDM1_
PD8 . - . ks - . SAI3_SCK_B || USART3_TX
DFSDM1_
PD9 . £ . el . . SAI3_ SD B || USART3_RX
DFSDM1_
PE7 : TIMI_ETR | TIM3_ETR e . s : UART7_RX
DFSDM1_
PE8 ; TIM1_CH1N ; ) ; ; : UART7_TX
PF4 : - : : : i . USART2_RX
PF5 - - - - - - - USART2_TX
PF6 . TIM16_CH1 g : 5 SPI5_NSS | SAIL_SDB |[ UARTTRX
PF7 . TIM17_CH1 . - < SPI5_SCK | SAI1_MCLK B || UART7 TX
bot G| PG9 | DBTRGO - = - - - - [USART6_RX |
PG10| TRACED10 - . ; - = : :
PG11| TRACED11 - - - [ usaArRT1_TX | - [ uART4_TX -
rFom £
PZ1 s . ce_spA | 12c2 spA | 12cssoa | SDEEMSO | iace spa | [UsarTi_RX
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AF8 AF9 AF10 AF11 AF12 AF13 AF14 AF15
SPIG/SAIZI | FDCAN1/2/ Qﬁ‘:g’;u DFSDM1/
Port USART3/ TIMA3/14/ . QUADSPU | SAM/UARTS/ | o
UART4/5/8/ | QUADSPI | il | SDMMCY/ |FMC/SDMMC1/| “Cr ol | UARTSILCD sYs
SDMMC1/2/ | SDMMC2/3/ oTe £o, | MDIOSETH1/ MDIOS
SPDIFRX | LCDISPDIFRX | od-(iq DS
ETH1_GMIL_
PAO || UART4 TX ||sbmMmc2 cmp| sal2_sb B CRS/ : - - EVENTOUT
ETH1_MII_CRS
ETH1_GMII_RX
CLK/
ETH1_MIl_RX_
QUADSPI_ CLK/
PA1 || UART4_RX BK1 108" | SAZMOLKE | cr  oonm : . LCD_R2 EVENTOUT
RX_CLK/
ETH1_RMIL_
REF_CLK
SDMMC2_ OTG_FS_SOF/
PA8 e SDMMC2_ D4 | grc-piesor s SAl4 SD B || UART7 RX LCD_R6 EVENTOUT
| | PA13 | [UART4_TX_| 2 8 2 : | = | : EVENTOUT
UART4_RTS/ SDMMC2_
PA1S | "RTs DE | SOMMC2_DS ool SDMMC1 D5 | SA4 FS A || UART7 TX LCD_R1 EVENTOUT
PB2 | [UART4_RX | | QUADSPI_CLK : = - s - EVENTOUT
PB3 | SPI6_SCK | SDMMC2 D2 ; . SAl4_MCLK_A | [UART7_RX | . EVENTOUT
| ‘PB4| SPIG_MISO \SDMMCLDs - - |SAI4gSCK7A| UART7_TX ‘ - EVENTOUT
PB5 | SPI6_MOSI | FDCAN2_RX | SAl4_SD A ETHSDE;PS— DCMI_D10 LCD_G7 EVENTOUT
QUADSPI_BK1| DFSDM1_ -
PBS - FDCAN2_TX "NeS g UART5_TX DCMI_D5 : EVENTOUT
ETH1_GMII_
TXD3/
PB8 FDCAN1_RX | sbmmcz o4 | STUSMIL | sommc1 pa | oowips LCD_B6 EVENTOUT
ETH1_RGMII_
TXD3
R SDMMC1_CD
1.¢cDI
PB9 FDCAN1_TX | SDMMC2_D5 = SDMMC1 D5 | DCMI_D7 LCD_B7 EVENTOUT
ETH1_GMIL_
TXDO/
ETH1_MIL_
TXDO/
PB12 | | USART3_RX| | FDCAN2_RX . ETH1, RGMIL . . UART5 RX | | EVENTOUT
TXDO/
ETH1_RMII_
TXDO
ETH1_GMII_
Port B TXD1/
ETH1_MIL_
TXD1/
PB13 z FDCAN2_TX . ETH1, RGMIL_ g 2 UARTS TX| | EVENTOUT
TXD1/
ETH1_RMIL_
TXD1
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QUADSPI_
PC10 | | UART4_TX BK1 101~ | SAl4_MCLK B . SDMMC1_D2 | DCMI_D8 LCD_R2 EVENTOUT
QUADSPI_
pc11 | [ UART4_RX BK2NGS | SA4_SCKB 2 SDMMC1_D3 | DCMI_D4 2 EVENTOUT
PortC | pc12 | [ UARTS TX . SAl4_SD_B . SDMMC1_CK | DCMI_D9 g EVENTOUT
DFSDM1_ FMC_AD2/
PDO | | UART4_RX | | FDCAN1_RX |SDMMC3_cMD| “[nN FMG D2 : . EVENTOUT
DFSDM1_ FMC_AD3/
PD1 | |UART4_TX| | FDCAN1_TX | SDMMC3_DO el FNG. s : s EVENTOUT
PD2 UARTS_RX - - - SDMMC1_CMD DCMI_D11 - EVENTOUT
PEO UART8 RX ] - SAI2_MCLK_A - FMC_NBLO DCMI_D2 - EVENTOUT
PE1 | |UARTS TX - 3 . FMC_NBL1 DCMI_D3 0 EVENTOUT
PH13 |UART4_TX | FDCAN1_TX - - - - LCD_G2 EVENTOUT
PH14 | [UART4_RX| | FDCAN1_RX ; - - DCMI_D4 LCD_G3 EVENTOUT
| | Pio | [uarT4 RX ]| FDCANT_RX = - - . LCD_VSYNC | EVENTOUT
psg | [UARTE_TX | . = - - - LCD_G1 EVENTOUT
PJ9 | [UARTBRX| - - . B 5 LCD_G2 EVENTOUT

The development board has onboard serial ports 3 (ttySTM1), 4 (ttySTMO), 5 (ttySTM2), and 7 (ttySTM3).

You can use these serial ports directly, and you can also add usartl, usart2, uart6, and uart8.

QEamz | -

ATK-DLMP157

You can view it in the kernel source code path file arch/arm/boot/dts/stm32mp157d-atk.dts.
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model = "STMic

compatible

aliases

ethernet®

seriale
serialil
serial2

serial3

6.1 UARTL (ttySTM4)

= &ethernetd;
&uart4;

&usart3;

&uart5;
&uart7;

PB6 :

TIM16_CHIN

TIM4_CH1

12C1_SCL

CEC

12C4_SCL

USART1_TX

PB7 -

TIM17_CH1N

TIM4_CH2

12C1_SDA

12C4_SDA

USART1 RX

Because other pins that can be reused as uartl have been reused as emmc or uart4, the basic peripherals of the core board, it is not

recommended to cut them, so PB6 and PB7 are used to reuse as uartl. Here, only uartl is configured instead of usartl, and the basic serial

communication function is tested first.

Open arch/arm/boot/dts/stm32mp15-pinctrl.dtsi, search for 'B', 6, comment out the related pin multiplexing, the related nodes are

cec_pins_b, cec_pins_sleep_b, gspi_bk1_pins_a, gspi_bk1_sleep_pins_a.

pins {

bias-disable;

drive-open-drain;

slew-rate = <@>;

cec-sleep-1
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qspi-bk1-0 {

pinmux = <STM32_PINMUX('F', 8, AF10)>,
<STM32_PINMUX('F', 9, AF10)>,
<STM32_PINMUX('F', 7, AF9)>,
<STM32 PINMUX('F', 6, AF9)>;
bias-disable;
drive-push-pull;
slew-rate = <1>;
s
pins2 {

bias-pull-up;
drive-push-pull;

slew-rate = <1>;

a: qspi-bkl-sleep-0 {
pins {
pinmux = <STM32 PINMUX('F', 8, ANALOG)>,
<STM32_PINMUX('F', 9, ANALOG)>,
<STM32_PINMUX('F', 7, ANALOG)>,
<STM32_PINMUX('F', 6, ANALOG)>;

Search for 'B', 7, and comment out the related pin multiplexing. The related nodes are dcmi_pins_a and dcmi_sleep_pins_a.
pins_a: dcmi-@ {

pins {
pinmux = <STM32_PINMUX('H', 8, AF13)>,

<STM32_PINMUX('A', 6, AF13)>,
<STM32_PINMUX('H', 9, AF13)>,
<STM32_PINMUX('H', 10, AF13)>,
<STM32_PINMUX('H', 11, AF13)>,
<STM32_PINMUX('H', 12, AF13)>,
<STM32_PINMUX('H', 14, AF13)>,
<STM32_PINMUX('I', 4, AF13)>,
<STM32_PINMUX('B', 8, AF13)>,
<STM32_PINMUX('E', 6, AF13)>,
<STM32_PINMUX('I', 1, AF13)>,
<STM32_PINMUX('H', 7, AF13)>,
<STM32_PINMUX('I', 3, AF13)>,
<STM32_PINMUX('H', 1
bias-disable;

5, AF13)>;
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dcmi-sleep-0 {

pins {
pinmux = <STM32_PINMUX('H', 8, ANALOG)>,

<STM32_PINMUX('A', 6, ANALOG)>,
<STM32_PINMUX('H', 9, ANALOG)>,
<STM32_PINMUX('H', 10, ANALOG)>,
<STM32_PINMUX('H', 11, ANALOG)>,
<STM32_PINMUX('H', 12, ANALOG)>,
<STM32_PINMUX('H', 14, ANALOG)>,
<STM32 PINMUX('I', 4, ANALOG)>,
<STM32_PINMUX('B', 8, ANALOG)>,
<STM32_PINMUX('E', 6, ANALOG)>,
<STM32_PINMUX('I", : ANALOG)>,
<STM32_PINMUX('H", ANALOG)>,
<STM32_PINMUX('I", ANALOG)>,
<STM32_PINMUX('H', 15, ANALOG)>;

Open arch/arm/boot/dts/stm32mp157d-atk.dtsi and search for cec_pins_b, cec_pins_sleep_b,
gspi_bk1_pins_a, gspi_bkl_sleep_pins_a, dcmi_pins_a, dcmi_sleep_pins_a node labels in turn, and
set their node status to disabled. Only cec_pins_b and cec_pins_sleep_b are used here, and the &cec
node is disabled.

I
L
pinctrl-names = "default”,

pinctrl-© <&cec_pins_b>;

pinctrl-1 <&cec_pins_sleep b>;

status =

Configure B6\B7 as USART1, open arch/arm/boot/dts/stm32mp157d-atk.dtsi, refer to usart3

Configuration method: add usartl related node information under the &pinctrl node.

32



Machine Translated by Google

STM32MP157 factory system peripheral reuse reference document @ E - ,ﬂ %

Yuanzige online teaching: https://www.yuanzige.com Forum:
http://www.openedv.com/forum.php
1 pins_a: uartl-©
pinsl
pinmux = <STM32_PINMUX('B', 6, AF7)>;
bias-disable;
drive-push-pull;
slew-rate = <8>;
3
pins2
pinmux = <STM32_PINMUX('B', 7, AF7)>;

bias-disable;

idle_pins_a: uartl-idle-@
pinsl

pinmux = <STM32_PINMUX('B', 6, ANALOG)>;
pins2
pinmux = <STM32 PINMUX('B', 7, AF7)>;

bias-disable;

ins_a: uartl-sleep-©
pins
pinmux = <STM32_PINMUX('B', 6, ANALOG)>,
<STM32_PINMUX('B', 7, ANALOG)>;

Refer to &usart3 and add &usartl node information under the root node

&usartl {
pinctrl-names = "default”,
pinctrl-0 = <&usartl_pins_a>;
pinctrl-1 = <&usartl_sleep_pins_a>;
pinctrl-2 = <&usartl_idle_pins_a>;
/delete-property/dmas;

/delete-property/dma-names;

status = kay";
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Open alientek_kernel/arch/arm/boot/dts/stm32mp157d-atk.dts and add serial4 =

&usartl;

aliases
ethernet® = &ethernet®;
serial® = &uart4;

seriall = &usart3;
serial2 = &uart5;
serial3 = &uart7;

serial4 = &usartl;

Check whether there are any omissions in the modification and save the modified device tree file.

Save the modified file, compile the device tree, and use the compiled device tree to boot the factory system.
source lopt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-vfpv4-
ostl-linux-gnueabi make

stm32mp1_atk_defconfig
make dtbs

Hardware connection: You can connect the pin header of the mini board + the corresponding interface of the carema. The large board needs to be wired out for testing.

- N
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View serial port information

rootéATK -MP157:~# 1s /dev/ttySTM*

/dev/ttySTMO@ /dev/ttySTM1 /dev/ttySTM2 /dev/ttySTM3 /dev/ttySTM4
root@ATK-MP157 : ~#

Enter the minicon -s command on the development board system to configure it

---[configuration]
Filenames and paths

File transfer protocols
Modem and dialing
Screen and keyboard
Save setup as dfl

Save setup as..

Exat

Exit from Minicom

Serial Device : /dev/ttySTM4
Lockfile Location : /var/lock
Callin Program -
Callout Program -
Bps/Par/Bits : 115200 8N1
Hardware Flow Control :
Software Flow Control

Change which setting? |}

[configuration]
Filenames and paths
File transfer protocols
Serial port setup
Modem and dialing
Screen and keyboard
Save setup as dfl

Save setuE as..

Exit from Minicom

Enter CTRL+AZ command and press e to open the echo function
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Use the serial port assistant to test the

development board to send data, as shown below

| & EmmF=0O\sen=s va.e _

o >
aanasa BOEE
COM1& : USE—SERTAL CH34 -~
e [1isz00 -]
=813 0v3 1 >
i 8 =
Brad i Hone ~
BORE @ =insmO
o
[ 1e38w R[] oTR
[ rrs [ 2ahiRis
[ Bt iane 1000 m=
|www_ openedy com preees
THPRA S
O s=tdsi®  @uA: (1000 | ms | FTFF ST BRI B
[ 1eittiilzie 2 ST 0% //rhengdi anvuanzi. tmall. com
i £ - |www.openedv.com | s:0 | r:& CTS=0 DSR=0 DCD=0 | Z485a1i5] 14:55:44

The serial port assistant sends data, as shown below

'r‘—r IEmmT=OEEF va.s !
Pr— EROERE
Eoie o3
&1k
Fhimiz
Hedsfiz
EOR{E

[ &S

SRARENE  FEASEE thikitdR BERH

|www. openedy. com

T2
0% a1l com

Clsemgsie  jaua: 1060 | m= P
O 1eittmpsine ] #peaiis
= -

www.openedv.com | S:17 Ri6

Enter the CTRL+AZ command and press q to exit the serial port test function.

36

COM16: USB—SERTAL CH34 ~—

wFEn
[ 13 #UsRs=[ | DTR

[ B isies

CTS=0 DSR=0 DCD=0 | Haiatis 14:57:24

[ 115200
1 =
] =
Mone -

@ 20

FEpAEL

L1 2ahifiF

1000 -

TR



Machine Translated by Google

STM32MP157 factory system peripheral reuse reference document

Q@ ELEF

Yuanzige online teaching: https://www.yuanzige.com Forum:

http://www.openedv.com/forum.php

6.2 UART2 (ttySTM5)

PD5 E - : - ; [ n USARTZ_TX
| [Pos] [ | | J | | | x] |
‘ \ PD6 : "HMTS_CH1N ’ SAI1_D1 ‘ Diiatﬁ— I Ugigﬂ:— ﬁ;g%{g;g’ ’ SAI1_SD_A ‘ USART2_RX

Open arch/arm/boot/dts/stm32mp15-pinctrl.dtsi. The USART2 peripheral is configured by default, using PD5 and PD6.

usart2-0 {

pinsl {
pinmux =

<STM32_PINMUX('D’,
bias-disable;
drive-push-pull;
slew-rate = <3>;
1
pins2 {
pinmux =

<STM32_PINMUX('D’,

bias-disable;

<STM32_PINMUX('D', 6,

<STM32_PINMUX(*D®, 5, AF7)>,

4, AF7)>;

AF7)>,
3, AF7)>;

_a: usart2-idle-0 {

pinmux =
<STM32_PINMUX('D',
<STM32_PINMUX('D’,
; T
J>
pins2 {
pinmux =

bias-disable;

art2 sleep pins_a: usart2-sleep-0 {

pins {

pinmux =
<STM32_PINMUX('D’',
<STM32_PINMUX('D’,
<STM32_PINMUX('D",

<STM32_PINMUX('D', 5, ANALOG)>,

ANALOG) >,
ANALOG) >;

41
3J

<STM32_PINMUX('D', 6, AF7)>;

r

<STM32_PINMUX('D', 5, ANALOG)>,

4, ANALOG)>,
6, ANALOG)>,
3, ANALOG)>;

Continuing to look at the source code, you can see that the fmc_pins_a node also uses PD5, but this is not used in the factory system device tree.

No, it does not affect.
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Open arch/arm/boot/dts/stm32mpl157d-atk.dtsi, refer to &usart3, and add &usart2 node.

&usart2 {
pinctrl-names = "default”,
pinctrl-0 = <&usart2 pins_a>;
pinctrl-1 = <&usart2 sleep pins_a>;
pinctrl-2 = <&usart2 idle pins_a>;
/delete-property/dmas;

status = "okay";

/delete-property/dma-names;

aliases {

ethernet® = &ethernetd;
serial@ = &uart4;
seriall = &usart3;
serial? &uart5;
serial3 &uart7;
seriald4 = &usartl;

serial5s &usart2;

Check whether there are any omissions in the modification and save the modified device tree file.

Save the modified file, compile the device tree, and use the compiled device tree to boot the factory system.
source /opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-vfpv4-
ostl-linux-gnueabi make

stm32mpl_atk defconfig
make dtbs

View serial port devices

J/dev/ttySTM3 /dev/ttySTM4 /dev/ttySTMS

The hardware testing method can refer to the USART1 method.
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6.3 USARTS (itySTM6)

’ PC6 HDP1 - TIM3_CH1 TIM8_CH1 ‘ Diiﬂt;— ‘ 1252_MCK = USARTE_TX
DFSDM1_
| PC7 HDP4 | s TIM3_CH2 TIM8_CH2 ‘ DATING . ‘ 12S3_MCK USARTB_RX

Open arch/arm/boot/dts/stm32mp15-pinctrl.dtsi ST does not configure usart6

by default. Later, we can refer to the configuration of usart3 under our own device tree &pinctrl node to add usart6 pin information

Continue searching for 'C', 6 and 'C', 7. Check the nodes of the ST default configuration for

these two pins and you can see that 'C', 6 is not used, and 'C', 7 is used in pwm3_pins_a, pwm3_sleep_pins_a, and
sdmmcl_dir_pins_a, sdmmc1_dir_sleep_pins_a

Then search in our development board device tree stm32mp157d-atk.dtsi and stm32mp157d-atk.dts respectively

| found several nodes and found that they were not used. If they were, | needed to disable their functions.

Add pin configuration
Open arch/arm/boot/dts/stm32mp157d-atk.dtsi. According to the schematic diagram, you can specify PC7 for the development board.

For a buzzer, you can comment out the beep configuration under the leds node.

compatible =

ledl {
label "sys-led";
gpios = <&gpioi © GPIO_ACTIVE_LOW>;
linux,default-trigger ‘ ~theat";
default-state = "on";

status = "okay";

{

label "user-led";

gpios = <&gpiof 3 GPIO_ACTIVE LOW>;

linux,default-trigger = "none”;
default-state = "on";

status
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Refer to the configuration method of usart3 and add the related node information of usart6 under the &pinctrl node.
sart6b_pins_a: uart6-0
pinsl
pinmux = <STMB27PIHF\1UX( ! 6,

bias-disable;

drive-push-pull;

slew-rate = <0>;
>
pins2
pinmux = <STM32_PINMUX('C', 7,

bias-disable;

a: uart6-idle-@
pinsl
pinmux = <STM32 PINMUX('C', 6, ANALOG)>;
pins2
pinmux = <STM32_PINMUX('C', 7, AF7)>;
bias-disable;

uartb-sleep-0
pins
pinmux = <STM32_PINMUX('C', 6, ANALOG)>,
<STM32_PINMUX('C', 7, ANALOG)>;

Refer to &usart3 and add &usart6 node information under the root node

&usart6 {
pinctrl-names = "default”,
pinctrl-0 = <&usart6_pins_a>;
pinctrl-1 = <&usart6_sleep_pins_a>;
pinctrl-2 = <&usart6_idle pins_a>;
/delete-property/dmas;

/delete-property/dma-names;

status = "okay";
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Open arch/arm/boot/dts/stm32mp157d-atk.dts and add serial6 = &usart6;

aliases {
ethernet® = &ethernetd;

serial® = &uart4;

seriall = &usart3;

serial2 &uart5;
serial3 &uart7;
seriald &usarti;
serial5s &usart2;

serial6 &uart6;

Check whether there are any omissions in the modification and save the modified device tree file.

Save the modified file, compile the device tree, and use the compiled device tree to boot the factory system.
source /opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-vfpv4-
ostl-linux-gnueabi make

stm32mp1_atk_defconfig
make dtbs

View serial port devices

root@ATK-MP157:~# ls /dev/ttyS*
/dev/ttySTMO /dev/ttySTM1 /dev/ttySTM2 /dev/ttySTM3 /dev/ttySTM4 /dev/ttySTMS /dev/ttySTM6

root@ATK-MP157 : ~#
root@ATK-MP157:~#

The hardware testing method can refer to the USART1 method.
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6.4 UARTS (ttySTM7)

PED  |[UART8 RX - SAI2_MCLK_A - FMC_NBLO DCMI_D2 - EVENTOUT
PE1 - UARTS TX - - - FMC_NBL1 DCMI_D3 . EVENTOUT

When checking the
default configuration, open arch/arm/boot/dts/stm32mp15-pinctrl.dtsi.
ST does not configure uart8 by default. Later, we can refer to the configuration of uart4 under our own device tree &
pinctrl node to add uart8
pin information. Continue to search for 'E', 0 and 'E', 1. Check the nodes of these
two pins in ST default configuration. You can see that 'E', O is used in sai2a_pins_a and sai2a_sleep_pins_a,
and 'E', 1 is not configured in stm32mp157d-atk.dtsi. Search sai2a_pins_a and sai2a_sleep_pins_a to see if they are used.
Two nodes, if used, disable the related nodes
&sai2 {
clocks = <&rcc SAI2>, <&rcc PLL3 Q>, <&rcc PLL3 R>;
clock-names = "pclk", "x8k", "x11k";
pinctrl-names =

pinctrl-@ = <&sai2a pins _a>, <&sai2b pins b>;

pinctrl-1 = <&sai2a_ sleep pins_a>, <&sai2b_sleep pins_b>;

status =

Add pin
configuration Open alientek_kernel/arch/arm/boot/dts/stm32mp157d-atk.dtsi, check where 'E', 0 and 'E', 1 are used

(or gpioe 0 and gpioe 1) Add uart8 related node information under the &pinctrl node.
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ns_a: uart8-1
pinsl
pinmux = <STM32_PINMUX('E',

bias-disable;

drive-push-pull;
slew-rate = <@>;
3
pins2
pinmux = <STM32_PINMUX('E",
bias-disable;

uart8-idle-1
pinsl
pinmux = <STM32_PINMUX('E’,
>
pins2
pinmux = <STM32 PINMUX('E",
bias-disable;

uart8-sleep-1
pins
pinmux = <STM32_PINMUX('E",
<STM32_PINMUX('E', @,

Add &uart8 node information under the root node.

&uart8 {
pinctrl-names = "default”,
pinctrl-0® = <&uart8 pins_a>;
pinctrl-1 = <&uart8 sleep pins_a>;
pinctrl-2 = <&uart8 idle pins_a>;

/delete-property/dmas;

/delete-property/dma-names;
st,hw-flow-ctrl;

status = "okay";

Open stm32mpl57d-atk.dts and add serial7 = &uart8 under aliases
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aliases {
ethernet® = &ethernet®;
serial® = &uart4;
seriall &usart3;

serial2 &uart5;

serial3 &uart7;
serial4 &usartl;
serial5s &usart2;
serial6 = &usart6;

serial7 &uart8;

Check whether there are any omissions in the modification and save the modified device tree file.

Save the modified file, compile the device tree, and use the compiled device tree to boot the factory system.
source /opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-vfpv4-
ostl-linux-gnueabi make

stm32mp1_atk_defconfig

make dtbs

View serial port devices

root@ATK-MP157:~# ls /dev/ttySTM*
/dev/ttySTMO /dev/ttySTM2 /dev/ttySTM4 /dev/ttySTM6

/dev/ttySTM1 /dev/ttySTM3 /dev/ttySTM5 /dev/ttySTM7
root@ATK-MP157:~# |

The hardware testing method can refer to the USART1 method.

Chapter 7 2-way CAN multiplexing

The 157 development board can use up to two CAN FD channels. One CAN FD channel is configured by default on the 157 board and 157 MINI development board.
You can give us a reference, we only need one more CAN2.
There are multiple pins on the core board that can be reused as CAN2. For details, please refer to the STM32MP157A&D data sheet.pdf in the document.

Here we take the 157 development board as an example, and multiplex the U5_TX and U5_RX on the development board as the CAN2 function.

7.1 Modify the device tree file

Open the factory kernel source arch/arm/boot/dts/stm32mp157d-atk.dtsi file.

Add the node &m_can2, as shown below
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g
L

pinctrl-names = "default", "s
pinctrl-0 = <&m_can2_pins_a>;

pinctrl-1 = <&m_can2_sleep pins_a>;

status = "okay";

Open the arch/arm/boot/dts/stm32mp15-pinctrl.dtsi file and add the m_can2_pins_a and

m_can2_sleep_pins_a pin configurations, as shown in the figure:

m-can2-9

pinmux = <STM32 PINMUX('B', 13, AF9)>;
slew-rate = <1>;

drive-push-pull;

bias-disable;

3
pins2

pinmux = <STM32_PINMUX('B', 12, AF9)>;
bias-disable;

p_pins_a: m_can2-sleep-©

pins
pinmux = <STM32 PINMUX('B', 13, ANALOG)>,
<STM32_PINMUX('B', 12, ANALOG)>;

Search for the keywords 'B', 13 and 'B', 12, and comment out the related pins to prevent the 10 from being occupied and causing the experiment to fail.
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pins2

bias-disable;

usart3-idle-1
pinsl
pinmux = <STM32 PINMUX('B', 10, ANALOG)S,
<STM32_PINMUX('G', 8, ANALOG)>;

>

pins2

bias-disable;

b: usart3-sleep-1

pins

pinmux = <STM32 PINMUX('B', 10, ANALOG)>,
<STM32_PINMUX('G', 8, ANALOG)>;

dfsdm-clkout-pins-©

pins
bias-disable;

drive-push-pull;

slew-rate = <0>;

_a: dfsdm-clkout-sleep-pins-0
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pins2

bias-disable;

sart3 idle pins a: usart3-idle-©

pinsl

pinmux = <STM32 PINMUX('B', 10, ANALOG)>,
<STM32_PINMUX('G', 8, ANALOG)>,
<STM32_PINMUX('I', 10, ANALOG)>;

5

pins2
bias-disable;
a: usart3-sleep-©

pinmux = <STM32 PINMUX('B', 10, ANALOG)>,
<STM32_PINMUX('G', 8, ANALOG)>,
<STM32_PINMUX('I', 10, ANALOG)>;

Check to see if there are any pins that are not shielded.

Open the factory kernel source code arch/arm/boot/dts/stm32mp157d-atk.dtsi device tree file. Change the
status of the node &uart5 to "disabled”
&uart5 {
pinctrl-names = "default",
pinctrl-0 = <&uart5_pins_a>;
pinctrl-1 = <&uart5 sleep pins_a>;

pinctrl-2 = <&uart5_idle pins_a>;

/delete-property/dmas;
/delete-property/dma-names;

status =
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Search for keywords 'B', 13 and 'B', 12, and comment out the related pins

uart5 pins_a: uart5-0

pinsl

bias-disable;
drive-push-pull;
slew-rate = <0>;

>

pins2

bias-disable;

uart5-idle-@

pins2

bias-disable;

uart5-sleep-0

The CAN2 configuration is retained in the factory system kernel source code and does not need to be modified here.

pinctrl flexcan2:

Save the modified device tree file and compile the device tree.
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/opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-
vfpv4-ostl-inux-gnueabi

make ulmage dtbs LOADADDR=0XC2000040 vmlinux -j16

Start the development board with the compiled device tree file.

7.2 CAN Test

There is only one CAN chip on the development board, and a CAN chip module needs to be connected to U5_TX and U5_RX for testing
U5_TX is connected to the TX of the CAN module, and U5_RX is connected to the RX of the CAN module.

The CANH of the CAN module is connected to the CANH of the 157MINI board, and the CANL of the CAN module is connected to the CANL of the 157MINI board.
The CAN module is connected to 3.3V power supply and ground, as shown in the figure below.

bt LELBLEES

L

OpenSTL1inux - Weston -

-MP157 login: root (automatic login)

Set the CAN device communication baud rate of canl to 1000000, which means the maximum communication baud rate is 1MBit/s.
Set the test CAN1 device data bit rate to 50kBit/s. The 157MINI board also sets the same data bit rate.

ip link set canl up type can bitrate 500000 //157MINI development board

ip link set can0 up type can bitrate 500000 The 157MINI development board

11157 Development Board
uses the candump command to receive data from canl
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candump -ta canO -ta: t development board

represents the printing time, a represents the opening of ASCII output. As shown in the figure
aY 14. COME (USB-SERIAL CH340 (C ’-‘ 17. COMS5 (USB-SERIAL CH340

1ou -QWtagp detected, date/time 1s not reliable.
MMC card at address 0001
hctosys: unable to read the hardware clock

.335“36] : Loaded X.509 ‘sforshee: 00b28ddf47aef9cea7’
mmcblk2: mmc2:0001 SPeM .

platform regulatory irect firmware load for regulatory.db
mmcblk2boot®: mmc2:0001 SPeMMC partition 1 4.00 MiB

cfgge211: vad regulatory.db

mmcblk2bootl: mmc 001 SPeMMC partition 2 4.00 MiB

ALSA device liast:

mmcblk2rpmb: mmc2:0001 SPeMMC partition 3 4.00 MiB, chardev

Freeing unused kernel memory: 1024K
Run /init as 1init pro

.050966] mmcblk2: pl p2 p3

version 244,.3+

.599098] EXT4-fs (mmcblk2p3): recovery complete

o G - N N N S NN

+
i 4

val: line 1: resize_enabled: not fc
stemd[1]: System t;m» before build time, advancing clock.
XT4-fs (mmcblk2p3): re-mounted. Opts: | )
EXT4-fs (mmcblk2p2): recovery complete

NN

~

ink modules : /boot 4.31 does not exist!
Tl. using random self ethernet address
311. using random host ethernet address
11.4 - : HOST MAC bc:c2 :46:65:63
11.4224¢ sb AC 1a:35:f5: 18:48
11.454806] dwc2 49000000.usb-otg: bound driver configfs-gadget

12, wmac4: Master AXI performs any burst length

13.046902] stm32-dwmac 5800a000.ethernet eth®: registered PTP clock

2 e 1 P P P P e P P e P e P P ey P

.603615] EXT4-fs (mmcblk2p3): mountpd filesystem with ordered data mode. Opts:
el

EXT4-fs (mmcblk2 mounted filesystem with ordered data mode. Opts:

1 5. t - 5800a000.ethernet etho: Safety Features support found
12.971034] stm32-dwmac 5800a000.ethernet eth@: IEEE 1588-2008 Advanced Timestamp supported

below:

.975557] p211: ding compiled-in X.509 certificates for regulatory database

with

ng mounted at /boot supports timestamps until 2038 (ex7ff
7.822697] systemd-journald[320]: Received client request to flush runtime journal.

12. : stm32-dwmac 5800a000.ethernet eth@: PHY [stmmac-0:00] driver [YT8511 Gigabit Ethernet]

13.09 stm32-dwmac 5800a000.ethernet eth®: configuring for phy/rgmii-id link mode
16.096679] exta filesystem being mounted at /run/media/mmcblk2p2 supports timestamps until 2038 (ox7ff

ST OpenSTLinux - Weston - (A Yocto Project Based Distro) 3.l-snapshot ATK-MP157 ttySTMO

ATK-MP157 login: root (automatic login)

root@ATK-MP157:~#
root@ATK-MP157
root@ATK-MP157
TOUL@AITR-TW 137/
7:~# 1p link set can® up type can bitrate 500000
m_can_platform 4400e000.can cand: bitrate
root@ATK-MP157:~# candump -ta can@

The 157 development board uses the cansend command to send data to the 157MINI board.

cansend canl 123#01.02.03.04.05.06.07.08

p yp
448.168 452] m_can platform 4400f000.can canl: bitrate
root@ATK-MP157:- # cansend canl 123#01.02.03.04.05.06.07.08
root@ATK-MP157:~# cansend canl 123#01.02.03.04.05.06.07.08

root@ATK-MP157:~# cansend canl 123#01.02.03.64.05.06.07.08
root@ATK-MP157:~# cansend canl 123#01.02.03.04.05.06.07.08
root@ATK-MP157:~# cansend canl 123#01.02.03.04.05.06.07.08

root@ATK-MP157:~# ]

LTS TAR Al Al N b o b A A M Bt R . Lad .}
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157MINI version acceptance information:

root@ATK-MP157 : ~#
root@ATK-MP157:~# 1p link set can@ up type can bitrate 500000
[ 504.072245] m_can_platform 4400e800.can can®: bitrate
root@ATK-MP157:~# candump -ta can®
(1581091192.147824) can® 123
(1581091206. can@ 123
(1581091206. ) can® 123
(1581091207.334848) can® 123
(1581091207. )49) can® 123

01 02 03 04 05 06 07
01 62 03 04 05 06 07
01 62 03 04 05 06 07
01 62 63 64 @5 66 07
01 62 03 04 05 06 07

[8
[8
[
[
[8

]
]
]
]
]

The test method of CAN FD is similar. You can directly refer to the corresponding CAN test chapter of "yOn-point AtomySTM32MP157 Quick

Experience" in the material for testing, and will not be repeated here.
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Chapter 8 Multiple ADC Multiplexing

According to the reference manual and data sheet, the 157 core board can reuse up to 40 ADCs. The chip reference manual has the following descriptions for ADC
Signal Description:

Note: The maximum absolute value of the ADC acquisition voltage is 3.3V. Please do not exceed 3.3V.

Core board pins Pin Type Function
PC3 110 ADC1_INP13, ADC1_INN12
PA3 110 ADC1_INP15
PC2 110 ADC1_INP12,ADC1_INN11
ANAO A ADC1_INPO,ADC1_INN1,
ADC2_INPO,ADC2_INN1
PAO 110 ADC1_INP16
ANAl A ADC1_INP1,ADC2_INP1
PAl I/10 ADC1_INP17,ADC1_INN16
PA5 110 ADC1_INP19,ADC1_INN18
ADC2_INP19,ADC2_INN18
PA4 /10 ADC1_INP18,ADC2_INP18
PA2 /0 ADC1_INP14
PC1 110 ADC1_INP11,ADC1_INN10O
ADC2_INP11,ADC2_INN10
PBO 110 ADC1_INP9,ADC1_INN5
ADC2_INP9,ADC2_INN5
PB1 /10 ADC1_INP5,ADC2_INP5
PF14 /10 ADC2_INP6,ADC2_INN2
PF13 /10 ADC2_INP2
PC5 110 ADC1_INP8,ADC1_INN4
ADC2_INP8,ADC2_INN4
PC4 /10 ADC1_INP4,ADC2_INP4
PF12 /10 ADC1_INP6, ADC1_INN2
PF11 /10 ADC1_INP2
PA7 /10 ADC1_INP7, ADC1_INN3,
ADC2_INP7, ADC2_INN3
PAG6 110 ADC1_INP3, ADC2_INP3
PCO 110 ADC1_INP10, ADC2_INP10
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Note: ADC2_INP12-17 cannot be reused

|

Signal name Source/destination
ADC2 Vinp[12] Vsense (output voltag;ee r:rso;nr) internal temperature
ADC2 Vinp[13] VgeenT (output volt‘::l(g;aagg)m internal reference
ADC2 V|np[15] Vgar/4 (external battery voltage supply voltage)
ADC2 V|np[14] Vppcore (core logic supply voltage)
ADC2 V\p[16] dac_out1
ADC2 V\p[17] dac_out2

adc_dat[15:0] dfsdm_dat_adc[15:0]

This chapter takes PF13 of the 157MINI development board as an example and reuses ADC2_INP2. The configuration methods of other ADCs are similar.

8.1 ADC Modify the device tree and test

Open the factory kernel source code arch/arm/boot/dts/stm32mp157d-atk.dtsi device tree file. Add the

node information of ADC2 under the &adc node, as shown below:
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pinctrl-names = "default";
pinctrl-@ = <&adcl in6 pins b>;
pinctrl-1 = <&adc2_in2_pins_b>;
vdd-supply = <&vdd>;
vdda-supply <&vdd>;
vref-supply <8&vdd>;

status =
adcl: adc@@

st,adc-channels = <19>;
st,min-sample-time-nsecs = <10000>;

status = "okay";

adc2: adc@100

st,adc-channels = <2>;
st,min-sample-time-nsecs = <10000>;
status =

dac-chl
pins
pinmux = <STM32_PINMUX('A', 4, ANALOG)>;

adcl-1n6
pins
pinmux = <STM32 PINMUX('A', 5, ANALOG)>;

adc2-in2
pins
pinmux = <STM32 PINMUX('F', 13

ANALOG)>;

»
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Open the factory kernel source code arch/arm/boot/dts/stm32mp15-pinctrl.dtsi device tree file. Search for the keyword
'F', 13 to shield the related 10.
adcl2-ain-0
pins
pinmux = <STM32 PINMUX('C', 3, ANALOG
<STM32 PINMUX('F', 1 ANALOG) >,

<STM32_PINMUX('F', 14, ANALOG)>;

a: dfsdm-data3-pins-©

a: dfsdm-data3-sleep-pins-0

After the modification is completed, save the file and compile the device tree.

source /opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-
vfpv4-ostl-linux-gnueabi make

stm32mpl_atk_defconfig make ulmage dtbs

LOADADDR=0XC2000040 vmlinux -j16 Start the development board with the

generated device tree file and enter the development board file system to test ADC. The following

figure shows the connection method of the 157MINI board.
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Execute the following command to obtain
the ADC driver device value. cd /sys/busfiio/ /Ivoltagel is ADC1, voltage2 is ADC2
devicesliio\:devicel/ cat

in_voltage2_raw cat in_voltage_scale

TICTEDEN WEDCTNM _ Dlazca + Mrha¥barm b oherribins b tha neafeccinnel sditinn hara: htne: Dmehavtarm mahetal net

Raw is the original value read out, scale is the conversion value (this value is related to the reference voltage), and the actual value needs
to be obtained using the following formula.
real_value = (raw + offset) * scale //Offset defaults to 0 //

37449*0.050354003=1,885.707058347 Dividing by 1000 equals 1.88 (error is normal)
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8.2 DAC Modify the device tree and test

According to the reference manual and data sheet, the 157 core board can reuse up to 2 DACs. The chip reference manual has the following descriptions for DAC

Description of the signal.

Pin Number o Pin functions
5| 3| B § Pin name § = 9
™~ L] «
< | < b <« |(functionafter g |8 Additional
'f.? g 8 8 reset) E g = Alternate functions it
E(SE |5 -
TIM2_CH1/TIM2_ETR, ADC1_INP19,
TIM8_CH1N, SAl4_CK1, ADC1_INN18,
1H1| P4 | V3 us PA5 /O | TT_ha | - |SPI1_SCK/I251_CK, SPI6_SCK,| ADC2_INP19,
SAl4_MCLK_A, LCD_R4, ADC2_INN18,

EVENTOUT | DAC_OUT2

HDPO, TIM5_ETR, SAl4_D2,
SPI1_NSS/I1281_WS

= piilsizdy ADC1_INP18,

SPI3_NSS/12S3_WS, ADC2 INP18

11| R4 | va | V6 PA4 VO | TTa |-| gaART2 OK, SPIB NSS, DCZ ey
SAl4_FS_A, DCMI_HSYNC, =
LCD_VSYNC, EVENTOUT
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Open the factory kernel source code arch/arm/boot/dts/stm32mp157d-atk.dtsi device tree file. Add the

node information of ADC2 under the &dac node, as shown below:
{
pinctrl-names = "default"™;
pinctrl-@® = <&dac_chl_pins_a>;

pinctrl-@ =<&dac_ch2_pins_b>;

vref-supply = <8&v3v3>;

status = "okay";
dac@l

status

dac@2

status

Add adc2_in2_pins_b node information under the &pinctrl node and add the ADC definition of PF13, as shown below:

&pinctrl {
lac_chl_pins_a: dac-chl
pins
pinmux = <STM32 PINMUX('A', 4, ANALOG)>;

dac-ch2 |
pins
pinmux = <STM32_PINMUX('A', 5, ANALOG)>;

Search for keyword 'A', 5 to shield related 1O.

_b: adcl-iné

After the modification is completed, save the file and compile the device tree.

source /opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-

vfpv4-ostl-linux-gnueabi
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make stm32mp1_atk_defconfig make ulmage

dtbs LOADADDR=0XC2000040 vmlinux -j16 Use the generated device tree file to

start the development board and enter the development board file system to test the DAC.

The following figure shows the

connection method of the 157MINI board. Execute the

following command to obtain the ADC driver device value. cd /

sys/busliio/devices/iio\:devicel/

cat in_voltage2_raw cat in_voltage_scale
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Chapter 9 Multiple PWM Multiplexing

According to the chip manual and data sheet, the 157 core board can reuse up to 32 PWM channels.
Signal description: STM32MP157 has many PWMs, all of which are generated by timers:

TIM1/TIM8: These two are 16-bit advanced timers, mainly used for motor control. These two timers support PWM
Model, each timer supports 4-channel PWM signals.

TIM2/TIM3/TIM4/TIM5: These 4 are general-purpose timers, TIM3/TIM4 is a 16-bit timer, TIM2/TIM5 is a 16-bit timer.
It is a 32-bit timer. These 4 timers also support PWM output, and each timer supports 4-channel PWM signals.

TIM12/TIM13/TIM14: These three are 16-bit general-purpose timers. TIM12 supports 2 channels of PWM signal.
Each of the two timers, TIM13/TIM14, only supports 1 channel of PWM signal.

TIM15/TIM16/TIM17: These three are also 16-bit general-purpose timers. TIM15 supports 2-channel PWM
Signal, each timer of TIM16/TIM17 supports 1 channel PWM signal.

You can refer to the "STM32MP157A&D Data Sheet" for the pin multiplexing function to configure the PWM signal.

2E B QB
Table 8. Alternate function AF0 to AF7(1) (continued)
M 1 Introduction
5] AF0 AF1 AF2 AF3 AF4 AFS AF6 AFT
» R 2 Description -
» A 3 Functional overview SAMAZCZ sa et | ey | oaae 3
. o Port TIMA2I18I17/ | SAI/4N2CE/ TIMB/ 12C1/2/3/4/81 9
WA B Pt HDP/SYSIRTC | LPTIMI/SYS! | TIM3/4/512 | LPTIM2I34IS! | USARTH/ | (SPInzSdl | SAMRM ol :
and alternate functions. SPI4/5/612C1/ | 12C4/UART4/ | USART1/2/36/ g
RTC HDPISYS DFSDM1 | TIMISILPTIM | Sgr it oot Ay
2 Figure 5. STMIZMP157 /SDMMC1 | DFSDM1/CEC P SoME
A/DADoc TEBGA25T pin
s 5 DFSDM1 SDMMC2
PE4 | TRACED1 . SAl1_D2 -~ | TIMI5_CHIN | SPI4_NSS | SAIN_FS_A o
il Figure 6. STM32MP157 = DATIN3 = = i CKIN
AJDABxx LFBGA354 pin DFSDM1 SDMMC2
out PES | TRACED3 - SAIT_CK2 o TIMIS_CH1 | SPi4_MISO | SAN_SCK A BB
| Figure 7. STM32MP157 .
el PE6 | TRACEDZ | TIM1_BKINZ SAl1_D1 TIMI5_CH2 | SPI4 MOSI | SAM_SDA | SDMMC2 DO
oA PE7 - TMIETR | T3 ETR | OESOML - . - UART?_RX
| Figure 8. STM32MP157 7
A/DAARx LEBGA44S pin = DFSDM1_
i B PES . TIM1_CHIN - Pl . . - UART7_TX
i
| Table 6. Legend/abbrev z DFSDM1 UART7_RTS/ 3
iations used in the pina 2 PE9 = TIM1_CH1 = CKOUT s e = UART? DE d
I ut table i PortE = d
DFSDM1 *
S B 7 A PE10 = TIM1_CH2N : sty . - - UART?_CTS e
/D pin and ball definitio E
o 4 PE11 - TIM1_CH2 DFC?(%L SPI4_NSS - USARTE_CK f:
A Tablz 8. Alternate funch _é
on ARD to PE12 5 TIM1_CHIN 5 DF SO, : SPI4_SCK : E
. = DATINS - d
| Table 8. Alternate functi ;
on AF8 to AF1S ; _— HOEZ TIM1_CH3 2 PESIMY - SPI4_MISO < E
- - CKINS
A 5 Memory mapping o
BPE14 Tind1 ChHa SPigd _MOS] =

You will find that there are TIM1_CH1 and TIM1_CH1N. The difference between them is that they drive the upper and lower power tubes.

In other words, the two are complementary outputs and are both used to configure the synchronous PWM mode of TIM1.

9.1 TIM1 (4-way)

9.1.1 Modify the device tree file

DFSDM1_ SPI2_SCK/ | DFSDM1_ | USART3_CTS/
PB13 : TIMI_CHIN : CKOUT LPTIM2_OUT ( “jren ok CKIN1 USART3_NSS
PJ11 i TIM1_CH2 - TIM8_CH2N . SPI5_MISO i -
SPI3_NSS/
PA10 - TIM1_CH3 2 - . 12S5.WS . USART1_RX
SPI2_NSS/ USART1_CTS/
PA11 . TIM1_CH4 12C6_SCL . 12C5_SCL 28T W8 UART4 RX | [oior i Nes
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channels directly here, of which TIM1_CH3 is already configured by the factory system. We only need to configure the other three
road.

Open the factory system kernel source device tree file arch/arm/boot/dts/stm32mp157d-atk.dtsi, the factory system
By default, one pwm is configured. We can refer to this to add other pwm configurations. Find the pwm1_pins_a

and pwm1_sleep_pins_a node information as follows:

pwml pins a: pwml-©
pins
pinmux = <STM32 PINMUX('A', 10, AF1)>;

bias-pull-down;

drive-push-pull;

slew-rate = <0>;

_sleep pins_a: pwml-sleep-©
pins
pinmux = <STM32 PINMUX('A', 10, ANALOG)>;

Change it to the following:

a: pwml-0
pins

pinmux = <STM32_PINMUX('A', 10, AF1)>,
<STM32_PINMUX('B', 13, AF1)>,
<STM32_PINMUX('J', 11, AF1)>,
<STM32_PINMUX('A', 11, AF1)>;

bias-pull-down;

drive-push-pull;

slew-rate = <@>;

pwml sleep pins_a: pwml-sleep-©

pins
pinmux = <STM32 PINMUX('A', 10, ANALOG)>,
<STM32 PINMUX('B', 13, ANALOG)>,
<STM32_PINMUX('3', 11, ANALOG)>,
<STM32_PINMUX('A', 11, ANALOG)>;
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Find the pins PA10, PB13, PJ11, and PA11 in the file, and shield the pins used by other peripherals, as shown in the following figure:

pins_a: uart5-0

pinsl

bias-disable;
drive-push-pull;

slew-rate = <@>;

;
pins2
pinmux = <STM32_PINMUX('B', 12, AF14)>;

bias-disable;

pins2
pinmux = <STM32 PINMUX('B', 12, AF14)>;

bias-disable;

t5 sleep pins_a: uartS5-sleep-0

pins

After the modification is completed, save the file and compile the device tree.
source /opt/st/stm32mp1/3.1-snapshot/environment-setup-cortexa7t2hf-neon-
vfpv4-ostl-linux-gnueabi make
stm32mpl_atk_defconfig make ulmage dtbs

LOADADDR=0XC2000040 vmlinux -j16

Use the new device tree to copy to the board and replace the factory system's device tree, and use the new device tree to start the system. For the
convenience of testing, the MINI 157 development board is used. Connect the pins to the oscilloscope and use the oscilloscope to view the PWM waveform.
The board hardware wiring is shown in the figure below: (The mini version of the Zhengdian Atom DS100 handheld digital oscilloscope is used, and the

Dupont line is connected to PB13, corresponding to pin 58 of the baseboard)
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On the development board system, enter the directory /sys/class/pwm, as shown in the figure:

root@ATK-MP157:~# cd /sys/class/pwm/
root@ATK-MP157:/sys/class/pwm# 1s

pwmchip® pwmc 4 pwmchi

root@ATK-MP157:/sys/class/pwm# |}

Note! There are three files in the figure, but we don't know which one is the file corresponding to TIM1. We can check one by one to see which one's

corresponding address is consistent with the starting address of the TIM1 timer register. You can check the "STM32MP157 Reference Manual" to find out

0x44003400 - 0x44003FFF 3KB Reserved -
0x44003000 - 0x440033FF 1 KB USARTS6 USART registers
0x44001400 - 0x44002FFF 7KB Reserved -
0x44001000 - 0x440013FF 1 KB TIM 8 TIM1/TIM8 registers
0x44000400 - 0x44000FFF 3 KB Reserved -
0x44000000 - 0x440003FF 1KB TIM 1 TIM1/TIM8 registers

root@ATK-MP157: /sys/class/pwm# cd pwmchip8/
root@ATK-MP157: /sys/devices/platform/soc/44000000. timer/44000000. 1mer : pwm/pwm/pwmchip8# ls

device export npwm 3 sub em uevent UREXPOTT
root@ATK-MP157: /sys/devices/platform/soc/44000000.timer /44000000 . timer : pwm/pwm/pwmchip8# [J

It can be known that the file corresponding to TIM1 is pwmchip8.

The following is an example of TIM1_CH1N: //Call
echo 0 > export echo 50000 out the pwmO subdirectory, which corresponds to CH1
> pwm0/period //Set the period value echo 20000 > pwm0O/duty_cycle //Set the

duty cycle echo 1 > pwmO/enable //Enable channel 1
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The experimental results are shown in the figure below:

—

It can be seen that the PWM frequency is 20KHz and the duty cycle is 60%. Why is it not 40% as set? Because it is TIM_CH1N, not TIM_CH1, so the experimental
effect is correct. The above situation can be changed to 40% through
the polarity inversion command. The command is as follows

echo "inversed" > pwmO/polarity The experimental effect is

shown in the figure below:
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TSRS

If you want to restore the original polarity, enter the following command

echo "normal” > pwmO/polarity

The other three channels are not shown one by one, they are the same as channel 1

above. Special attention should be paid to the fact that since a timer has 4 channels of PWM, and these 4 channels of PWM can only be set to the same period,

if you want multiple channels of PWM signals with different periods, you must use multiple different TIMs!!!

9.2 TIM2 (4-way)

9.2.1 Modifying the kernel and device tree

TIM2_CH1/ SPI1_SCK/I2S1
PAS - TIMZ_ETR - TIM8_CH1N SAl4_CK1 K - -
SPI2_SCK/ DFSDM1_
PB10 - TIM2_CH3 ; LPTIM2_IN1 12C2_SCL Al dekiel USART3_TX
| PA3 [ = TIM2_CH4 TIM5_CH4 | LPTIM5_OUT | TIM15_CH2 = - USART2_RX
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has only PA1 and PB3 pins, but PAl is used by the Gigabit chip and

the factory system

PB3 is used by EMMC, so CH2 cannot be cut out. Open

kernel source code device tree file arch/arm/boot/dts/stm32mp157d-atk.dtsi, and refer to the node &timers1 to configure it

in the root node directory.

&timers2 {

status

/delete-property/dmas;

/delete-property/dma-names;

pwm2: pwm
pinctrl-0 = <&pwm2_pins_a>;

pinctrl-1 =

pinctrl-names "default’

#pwm-cells

status

<&pwm2_sleep pins_a>;

Add pwm2_pins_a and pwm2_sleep_pins_a nodes under the &pinctrl node and configure the pin information as follows:

pwm2 -0
pins
pinmux = <STM32 PINMUX('A',
<STM32 PINMUX('B',
<STM32_PINMUX('A",
bias-pull-down;
drive-push-pull;
slew-rate = <@>;

pwm2-sleep-0
pins

<STM32_PINMUX('A',
<STM32_PINMUX('B",
<STM32_PINMUX('A’,

pinmux

5, AF1)>,
109, AF1)>,
3, AF1)>;

5

, ANALOG)>,
18, ANALOG)>,
3, ANALOG)>;

]

Remember: Check if the 10 pins are occupied by other peripherals and need to be shielded. After the

modification is completed, save the file and compile the device tree.

source
vfpv4-ostl-linux-gnueabi make

stm32mp1_atk_defconfig make ulmage

dtbs LOADADDR=0XC2000040 vmlinux -j16
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Use the new device tree to copy to the board and replace the factory system device tree, and start the development board. The specific test method can be

Refer to the method of TIM1 in this section.

9.3 Cut AUDIO\JTAG to make PWM®6\7\8

TIM3 (4-way)
SPI1_MISO/
PAG - TIM1_BKIN TIM3_CH1 TIM8_BKIN SAl4_CK2 1251_SDI = =
DFSDM1_
PC7 HDP4 - TIM3_CH2 TIM8_CH2 DATING - 1283_MCK USART6E_RX
PC8 TRACEDO - TIM3_CH3 TIM8_CH3 - - UART4_TX USART6E_CK
PC9 TRACED1 - TIM3_CH4 TIM8_CH4 12C3_SDA 12S_CKIN - -

Please refer to the TIM1 or TIM2 chapter for the operation method, so | will not repeat them here. The above 4 routes are OK after actual testing.

TIM4(4-way)

[ PB6 } : | TIM16_CH1IN | TIM4_CH1 | | 12C1_SCL } CEC [ 12C4_SCL | USART1_TX “
[PD13] - [ LPTIM1_OUT [ TIM4 CH2 | - | 12c4 sDA | 12c1 SDA | 1253 MCK | - ]
PBS HDPG TIM16_CH1 | TIM4_CH3 DF&?L"';— 12C1_SCL 50&2{1&1_ 12C4_SCL sogxﬁz_
PBY HDP7 TIMI7_CH1 |  TIM4_CHa Dgiﬁm— 12C1_SDA 5;5'522—_’:\?5’ 12C4_SDA SD&”S’:EZ—

To use TIM4, the screen backlight must be disabled first, because the CH2 output of TIM4 is a PWM signal.

Open the arch/arm/bood/dts/stm32mp157d-atk.dtsi file and turn off the screen backlight signal.

panel-backlight

compatible = "pum-back

<&pwmd 1 50

brightness-levels = <@
power-supply = <&v3v3>;
default-brightness-level =

pwms =

status =

<7>;

4 8 16 32 64 128 255>;

Please refer to the TIM1 or TIM2 chapter for the operation method, so | will not repeat them here. The above 4 paths are OK after actual testing.

TIM5(4-way)

PH10 - - TIM5_CH1 -

12C4_SMBA

12C1_SMBA

PH11 = . TIM5_CH2 E

12C4_SCL

12C1_SCL

PH12 HDP2 - TIM5_CH3 -

12C4_SDA

12C1_SDA

[| PA3 ] - TIM2_CH4 TIM5_CH4 | LPTIM5_OUT

TIM15_CH2

TIM8(4 channels)

PIS 5 - = TIM8_CH1

P16 - - - TIM8_CH2

PI7 - - - TIM8_CH3

67



Machine Translated by Google

STM32MP157 factory system peripheral reuse reference document

Q@ESEF

Yuanzige online teaching: https://www.yuanzige.com Forum:

http://www.openedv.com/forum.php

SPI2_MISO/
PI2 - - - TIM8_CH4 : 1253 SDI £ :
TIM12 (two channels)
[ Pre | . [ - | TiM12_cH1 | : | 12c2 sMBA | sPi5_SCK | & 2 ||
|| PH9| - j - [ TIM12_CH2 [ - 1 12C3_SMBA ] . I . - ||
TIM13 (one channel)
QUADSPL_
PF8 . TIM13_CH1 BK1. 100 . - - - EVENTOUT
TIM14 (one channel)
QUADSPI_ . i i .
PF9 - TIM14_CH1 BK1_ 101 EVENTOUT
TIM15 (two channels)
DFSDM1_ SDMMC2_
PE5 | TRACED3 i SAI1_CK2 fogrc) TIM15_ CH1 | SPI4_MISO | SAI1_SCK A e
PE6 | TRACED2 | TIM1_BKIN2 SAI1_D1 < TIM15_CH2 | SPI4_MOSI | SANM_SD_A | SDMMC2 Do
TIM16 (one channel)
|| PF6| s | TIM16_CH1 | - | - [ . | SPI5_NSS | SAI1_SD_B | UART7_RX ||
TIM17 (one channel)
[ pF7 | - | TM17_CH1 | . | R | . | spis_sck | san_mclk B | uart7_TX |

Please refer to the TIM1 or TIM2 chapter for the operation method, and I will not repeat them here. The above is OK after actual testing.
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