STM32

STM32 — ceMelncTBO 32-6UTHLIX MUKPOKOHTPONIEPOB Npon3BoacTBa STMicroelectronics.

https://wiki.st.com/stm32mpu/

ObopynoBaHue

STLINK-V3MINI

STLINK-V3MINI — KOMMaKTHbIA BHYTPUCXEMHbIV NPorpaMMaTop v oTnag4mk gns STM32.
STLINK-V3MINI

OnpegpenseTcs Tak:

0483:374e STMicroelectronics STLINK-V3

Mmsa UART nopTta: /dev/ttyACMO

Product Specification (DB3737), opurvnHan

UM2502 User manual, opuruHan

3D—MO)J.eJ'Ib kopnyca: STLinkV3 Mini Enclosure by JRad
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https://wiki.st.com/stm32mpu/
https://www.st.com/en/development-tools/stlink-v3mini.html
https://sysadminmosaic.ru/_media/stm32/stlink-v3mini.pdf
https://www.st.com/resource/en/data_brief/stlink-v3mini.pdf
https://sysadminmosaic.ru/_media/stm32/dm00555046-stlinkv3mods-and-stlinkv3mini-mini-debuggersprogrammers-for-stm32-stmicroelectronics.pdf
https://www.st.com/resource/en/user_manual/dm00555046-stlinkv3mods-and-stlinkv3mini-mini-debuggersprogrammers-for-stm32-stmicroelectronics.pdf
https://www.thingiverse.com/thing:4180922
https://www.thingiverse.com/thing:4180922
https://www.thingiverse.com/thing:4180922
https://www.thingiverse.com/thing:4180922
https://sysadminmosaic.ru/_detail/stm32/stlink-v3mini-adapter.jpg?id=stm32%3Astm32
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Ne koHTakTa | HasHayeHue

18 GND
19 DBGACK
20 GND

CooTBETCTBME KOHTAKTOB Ha pasbéMax:

Ne KOHTaKTa
STDC14 | ARM20 Hasnauenue
3 1 VTref
4 7 TMS/SWDIO
5 GND
6 9 TCK/SWCLK
7 GND
8 13 TDO/SWO
9 11 | T oLk /RTcK (Z2Fix Mel)

10 5 | TJTDINC / TDI (&~ Fix Mel ;

11 GNDDetect ©

12 15 | NRST

13 - RX

14 - X
STM32MP157A

STM32MP157A - STMicroelectronics

STM32MP15 resources - stm32mpu

Tun Kop, HasBaHue Bepcusa | flaTta Ccbinka
Arm® dual Cortex®-A7 800 MHz + Cortex®-M4
Product Specifications | DS12504 | MPU, 3D GPU, TFT/DSI, 37 comm. interfaces, 29 6.0 2021-05-18 | opuruHan
timers, adv. analog
Reference Manuals RM0436 | STM32MP157 advanced Arm®-based 32-bit MPUs | 5.0 2021-01-21 | opuruHan
Getting started with STM32MP151, STM32MP153
ANSO3L | o 4 STM32MP157 line hardware development 3.0 2021-01-21 | opururan
Application Notes AN5275 USB DFU/USART protocols used in STM32MP1 1.0 2019-10-15 | opuruHan
Series bootloaders
AN5168 | STM32MP1 series DDR configuration 2.0 2021-10-19 | opuruHan
Programming Manuals | PM0214 ?ﬂ'l;l\:l]i§|Cortex®-M4 MCUs and MPUs programming 10.0 2020-03-23 | opuruHan
Errata sheets ES0438 | STM32MP15xx device errata 6.0 2021-02-25 | opuruHan

Develop on Arm® Cortex®-M4 - stm32mpu

NMporpamMmbl

| ST-MCU-FINDER-PC | STM32 and STM8 product finder for desktops
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https://www.st.com/en/microcontrollers-microprocessors/stm32mp157a.html
https://wiki.st.com/stm32mpu/wiki/STM32MP15_resources
https://sysadminmosaic.ru/_media/stm32/ds12504_2021-05-18_stm32mp157a.pdf
https://www.st.com/resource/en/datasheet/stm32mp157a.pdf
https://sysadminmosaic.ru/_media/stm32/rm0436_2021-01-21_stm32mp157-advanced-armbased-32bit-mpus-stmicroelectronics.pdf
https://www.st.com/resource/en/reference_manual/rm0436-stm32mp157-advanced-armbased-32bit-mpus-stmicroelectronics.pdf
https://sysadminmosaic.ru/_media/stm32/an5031_2021-01-21_getting-started-with-stm32mp151-stm32mp153-and-stm32mp157-line-hardware-development-stmicroelectronics.pdf
https://www.st.com/resource/en/application_note/an5031-getting-started-with-stm32mp151-stm32mp153-and-stm32mp157-line-hardware-development-stmicroelectronics.pdf
https://sysadminmosaic.ru/_media/stm32/an5275_2019-10-15_usb-dfuusart-protocols-used-in-stm32mp1-series-bootloaders-stmicroelectronics.pdf
https://www.st.com/resource/en/application_note/an5275-usb-dfuusart-protocols-used-in-stm32mp1-series-bootloaders-stmicroelectronics.pdf
https://sysadminmosaic.ru/_media/stm32/dm00505673-ddr-configuration-on-stm32mp1-series-mpus-stmicroelectronics.pdf
https://www.st.com/resource/en/application_note/dm00505673-ddr-configuration-on-stm32mp1-series-mpus-stmicroelectronics.pdf
https://sysadminmosaic.ru/_media/stm32/pm0214_2020-03-23_stm32-cortexm4-mcus-and-mpus-programming-manual-stmicroelectronics.pdf
https://www.st.com/resource/en/programming_manual/pm0214-stm32-cortexm4-mcus-and-mpus-programming-manual-stmicroelectronics.pdf
https://sysadminmosaic.ru/_media/stm32/dm00516256-stm32mp151x-3x-7x-device-errata-stmicroelectronics.pdf
https://www.st.com/resource/en/errata_sheet/dm00516256-stm32mp151x-3x-7x-device-errata-stmicroelectronics.pdf
https://wiki.st.com/stm32mpu/wiki/Getting_started/STM32MP1_boards/STM32MP157x-EV1/Develop_on_Arm%C2%AE_Cortex%C2%AE-M4
https://www.st.com/en/development-tools/st-mcu-finder-pc.html

STM32CubeProgrammer

STM32CubeProgrammer — 3To ouuManbHbIl MHCTPYMEHT oT STMicroelectronics ons cospaHus pasnenoB Ha nwobom
HakonuTene, 4OCTYMHOM Ha nnaTgopme STM32.

Mocne co3pganna STM32CubeProgrammer no3sonseT 3anuncbiBaTb U 06HOBNATHL pa3gesibl NpefABapuUTesibHO CO3A4aHHbIMU
ABOVYHBIMY hanamu.

CoegnvHerne mexay MK v nnaton ¢ STM32 moxeT 6bITb ycTaHoBAeHO Yepe3 UART uan USB.
STM32CubeProg
STM32CubeProgrammer — Wiki

UM2237 STM32CubeProgrammer software description
, OpUruHan

B0o3M0)XHO NOHaA0BMTCA YCTaHOBUTbL NakeT libusb
apt install libusb- -

Mocne yCTaHOBKM HY>XHO 806aBWTb NpaBuia udev:

#!/bin/sh
cd ~/STMicroelectronics/STM32Cube/STM32CubeProgrammer/Drivers/rules
sudo cp *. etc/udev/rules.d

npasuia ot STM32CubeProgrammer v.2.8.0

Bepcus 2.8.0 He paboTaeT B Debian GNU/Linux — HYy>XHO UCMOJIb30BaTh
2.7.0 unn 2.6.0.

Linux - STM32CubeProgrammer 2.8.0 crashes clicking connect

How to find the DEVICE_PORT_LOCATION parameter value for the USB link

STSW-LINKOO9 - ST-LINK, ST-LINK/V2, ST-LINK/V2-1, STLINK-V3 USB driver signed for Windows7, Windows8, Windows10 -
STMicroelectronics

Preparing the USB serial link for flashing

STM32CubeMX

STM32CubeMX is a graphical tool that allows a very easy configuration of STM32 microcontrollers and microprocessors, as
well as the generation of the corresponding initialization C code

STM32CubeMX
https://wiki.st.com/stm32mpu/wiki/STM32CubeMX
UM1718 User manual. STM32CubeMX for STM32 configuration and initialization C code generation. opururan

STM32MP15 - STM32CubeMX generated device tree

4/14


https://www.st.com/en/development-tools/stm32cubeprog.html
https://wiki.st.com/stm32mpu/wiki/STM32CubeProgrammer
https://www.st.com/resource/en/user_manual/um2237-stm32cubeprogrammer-software-description-stmicroelectronics.pdf
https://sysadminmosaic.ru/udev/udev
https://sysadminmosaic.ru/_media/stm32/udev_rules_d-280.zip
https://sysadminmosaic.ru/_media/stm32/udev_rules_d-280.zip
https://sysadminmosaic.ru/debian/debian
https://community.st.com/s/question/0D53W000012PiIJSA0/linux-stm32cubeprogrammer-280-crashes-clicking-connect
https://wiki.st.com/stm32mpu/wiki/STM32CubeProgrammer#How_to_find_the_DEVICE_PORT_LOCATION_parameter_value_for_the_USB_link
https://www.st.com/en/development-tools/stsw-link009.html
https://www.st.com/en/development-tools/stsw-link009.html
https://wiki.st.com/stm32mpu/wiki/STM32CubeProgrammer#Preparing_the_USB_serial_link_for_flashing
https://www.st.com/en/development-tools/stm32cubemx.html
https://wiki.st.com/stm32mpu/wiki/STM32CubeMX
https://sysadminmosaic.ru/_media/stm32/dm00104712-stm32cubemx-for-stm32-configuration-and-initialization-c-code-generation-stmicroelectronics.pdf
https://www.st.com/resource/en/user_manual/dm00104712-stm32cubemx-for-stm32-configuration-and-initialization-c-code-generation-stmicroelectronics.pdf
https://wiki.st.com/stm32mpu/wiki/STM32MP15_device_tree#STM32CubeMX_generated_device_tree

STM32CubelDE

Integrated Development Environment for STM32.

STM32CubelDE is an advanced C/C++ development platform with peripheral configuration, code generation, code
compilation, and debug features for STM32 microcontrollers and microprocessors. It is based on the Eclipse®/CDT framework
and GCC toolchain for the development, and GDB for the debugging. It allows the integration of the hundreds of existing
plugins that complete the features of the Eclipse® IDE.

STM32CubelDE
https://wiki.st.com/stm32mpu/wiki/STM32CubelDE

e OpenSTLinux project support - Cortex®-A

How to install the Yocto Project SDK in STM32CubelDE - stm32mpu

SW4STM32

370 CcTapoe peleHne — ucnosb3ynte STM32CubelDE

The System Workbench toolchain, called SW4STM32, is a free multi-OS software development environment based on Eclipse,
which supports the full range of STM32 microcontrollers and associated boards. The SW4STM32 toolchain may be obtained
from the website www.openstm32.org, which includes forums, blogs, and trainings for technical support. Once registered to
this site, users will get installation instructions at the Documentation > System Workbench page to proceed with the
download of the free toolchain.

System Workbench for STM32: free IDE on Windows, Linux and OS X

Downloading the System Workbench for STM32 installer

Mepexog ¢ Keil Ha SW4STM32 | Radiotech.kz

HacTtpouka

LlepeBo yCTPOUCTB
PacwupeHns dainnos:

e .dts — NCTOYHUK AepeBa ycTponcTs (DTS). 3TOoT hopMaT npeacTasnseT coboi TeKCTOBOE NpefCTaBleHNe fepeBa
YCTPOWCTB B (popMe, KoTopas MoxeT bbiTb obpaboTaHa DTC (KOMNMASTOPOM AepeBa YCTPONCTB) B ABOVNYHbIN haiin,
0XXNAAeMbIV MPOrPaMMHbIMI KOMMOHeHTaMK: aapom Linux, U-Boot n TF-A.

e .dtsi — ncxogHble anbl, KOTopble MOryT HbITh BKOYEHbI U3 (haitna DTS

e .h — halnibl 3aroNI0BKOB, KOTOPbIE MOTYT ObITb BKJIIOYEHbI U3 (hannos DTS u DTSI

Mpouecc NoCTPOEHNs epPeBa YCTPONCTB:
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https://sysadminmosaic.ru/eclipse/eclipse
https://www.st.com/en/development-tools/stm32cubeide.html
https://wiki.st.com/stm32mpu/wiki/STM32CubeIDE
https://wiki.st.com/stm32mpu/wiki/STM32CubeIDE#OpenSTLinux_project_support_-_Cortex-C2-AE-A
https://wiki.st.com/stm32mpu/wiki/How_to_install_the_Yocto_Project_SDK_in_STM32CubeIDE
http://www.openstm32.org
https://www.st.com/en/development-tools/sw4stm32.html
https://www.openstm32.org/Downloading%2Bthe%2BSystem%2BWorkbench%2Bfor%2BSTM32%2Binstaller
https://blog.radiotech.kz/stm32/perehod-s-keil-na-sw4stm32/
https://blog.radiotech.kz/stm32/perehod-s-keil-na-sw4stm32/
https://blog.radiotech.kz/stm32/perehod-s-keil-na-sw4stm32/
https://blog.radiotech.kz/stm32/perehod-s-keil-na-sw4stm32/

dts + .dtsi

dtc

opurnHan

WHCTpyMeHT nof HassaHuem DTC (KomnunaTop AepeBa YCTPOWCTB) NO3BOJISET KOMNUIMPOBATb UCXOAHbIE (halbl DTS B
ZLBOVYHBIN (hann.

ONs HaCTPOMKM HY>KHO ncnosib3oeaTb STM32CubeMX.
FoToBble haisibl yaobHO peaakTupoBaTh, UCNOb3YI0 CTaHAapTHbIN pefakTop B Midnight Commander, ansa aToro co3aaH

hain NoacBeTKU CMHTaKcmMca devicetree.syntax. Ins BKAOYEHNE HY>KHO [L06aBUTbL B HAacTPorKky (moapobHee o HacTpolike
3[ech):

Syntax

file ..\*\\.(dts|dtsi)$ DeviceTree\sFile
include devicetree.syntax

Device tree

https://www.devicetree.org/

GPIO

Bo BpeMs 1 cpa3y nocne cbpoca anbTepHaTUBHbIE YHKLMN HE aKTUBHbI, @ 60/IbLIMHCTBO NOPTOB BBOAA-BbIBOAA HAaCTPOEHbI
Ha Bxop (input floating mode).

Korga KOHTaKT HaCTPOEH KakK BbIXOA, 3Ha4YeHue, 3anncaHHoe B PerncTp BbIXOAHbIX AaHHbIX (GPIOx_ODR), BbIBOAUTCS Ha
KOHTaKT BBOJa-BbiBOAA. BbiIx0gHOW ApaliBep MO)XHO MCMOAb30BaTh B pexume push-pull nam B pexnme C OTKPbITbIM
KonnekTopoMm (open-drain), paboTaeT TONLKO HU3KWIA YPOBEHb, BbICOKWI YpoBeHb — HI-Z (Z-cocTosHune).

Pernctp BxoaHbIx gaHHbIX (GPIOX_IDR) dhmkcmpyeT AaHHble, NPUCYTCTBYIOLWME HA KOHTaKTe BBOLa-BbiIBOJA B KaXKAOM TakTe
AHB(Advanced High-performance Bus).

13.3.1 General-purpose 1/0 (GPIO)

During and just after reset, the alternate functions are not active and most of the I/O ports are configured in input floating
mode.
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https://sysadminmosaic.ru/_detail/stm32/600px-dt.png?id=stm32%3Astm32
https://wiki.st.com/stm32mpu/nsfr_img_auth.php/thumb/0/03/Dt.png/600px-Dt.png
https://sysadminmosaic.ru/midnight_commander/midnight_commander
https://sysadminmosaic.ru/_media/stm32/devicetree.syntax
https://sysadminmosaic.ru/midnight_commander/midnight_commander#syntax
https://sysadminmosaic.ru/_export/code/stm32/stm32?codeblock=5
https://wiki.st.com/stm32mpu/wiki/Device_tree
https://www.devicetree.org/

When the pin is configured as output, the value written to the output data register (GPIOx_ODR) is output on the I/O pin. It is
possible to use the output driver in push-pull mode or open-drain mode (only the low level is driven, high level is HI-Z).

The input data register (GPIOx_IDR) captures the data present on the I/O pin at every AHB clock cycle

RM0436 — STM32MP157 advanced Arm®-based 32-bit MPUs

GPIO ncnonb3yeTcs ANs HAaCTPOMKY IMHUIA BBOAA-BbiBoAa. Kaxaas rpynna GPIO coctout u3 8 nuHun (K v Z) unn 16 anHmn
(A-)).

AbBbGpeBuaTypbl pErucTpoB

B onncaHusax perncTpoB UCNONb3YyTCs cnegylowme cokpawernsa (x = A go H, Knnmn Z) :

GPIOx_MODER GPIO port mode register
GPIOx_OTYPER | GPIO output type register
GPIOx_OSPEEDR | GPIO output speed register
GPIOx_PUPDR GPIO port pull-up / pull-down register

GPIOx_IDR GPIO port input data register YTeHWe COCTOAHUI (BXoa)
GPIOx_ODR GPIO port output data register 3annCb COCTOAHWI (BbIXOa)
GPIOx_BSRR GPIO port bit set / reset register nobmTHas 3anncb B perncTp (Buixon)
GPIOx_LCKR GPIO port configuration lock register

GPIOx_AFRL GPIO alternate function low register

GPIOx_AFRH GPIO alternate function high register

GPIOx_ASCR GPIO port analog switch control register

GPIO internal peripheral

Pinctrl overview

Pinctrl device tree configuration

GPIO device tree configuration

How to control a GPIO in userspace
How to control a GPIO in kernel space

AN4899 STM32 microcontroller GPIO configuration for hardware settings and low-power consumption, opurvuHan

3arpyska

3anyck Linux Ha npoLeccope BbINOJHAETCA B HECKO/IbKO 3TanoB, KOTOPble MOCTENEHHO MHULWANN3NPYIOT NnepudepuitHblie
YCTPOWCTBA U NaMsATb NAATHOPMbI.

O6was 3arpy3oyHas Lenoyka Linux (yKasaHbl TUMWYHbIE pa3Mepbl NaMATK 418 KaXK40ro 3Tana):
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https://sysadminmosaic.ru/_media/stm32/rm0436_2021-01-21_stm32mp157-advanced-armbased-32bit-mpus-stmicroelectronics.pdf
https://wiki.st.com/stm32mpu/wiki/GPIO_internal_peripheral
https://wiki.st.com/stm32mpu/wiki/Pinctrl_overview
https://wiki.st.com/stm32mpu/wiki/Pinctrl_device_tree_configuration
https://wiki.st.com/stm32mpu/wiki/GPIO_device_tree_configuration
https://wiki.st.com/stm32mpu/wiki/How_to_control_a_GPIO_in_userspace
https://wiki.st.com/stm32mpu/wiki/How_to_control_a_GPIO_in_kernel_space
https://sysadminmosaic.ru/_media/stm32/an4899-stm32-microcontroller-gpio-configuration-for-hardware-settings-and-lowpower-consumption-stmicroelectronics.pdf
https://www.st.com/resource/en/application_note/an4899-stm32-microcontroller-gpio-configuration-for-hardware-settings-and-lowpower-consumption-stmicroelectronics.pdf
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User space services and applications launch

Linux kernel initialisation (platform device drivers,
eto.)

Root file system (rootfs) mounting

User space init process launch {/sbinsinit)

Boot file systam (bootfs) loading from mass storage
or Ethernet (TFTF)

User feedback with boot loader splash screen
Linux kernel (ulmage} launch with its device tree
blob (*.dtb)

Complete clock tree initialization

External RAM (DDR, LpDDR) controller initialization
S5BL loading from the boot device (mass storage
or seral link)

SSBL launch

Basic clock tree initialization

F3BL loading from the boot device (mass storage
or senal link)

FSBL launch

Boot chain overview - stm32mpu

Kop N3y

Kog M3Y (ROM code) — 3T0 YacTb nporpaMMHoro obecnevyeHuns, kotopoe xpaHutcs B M3Y. OH yMelLaeTCs B HECKOJIbKO
LECATKOB KMnobanT n otobpaxaeT CBOM [aHHbIE BO BCTPOEHHOW OMEpPaTUBHOW NaMATU. TO NEPBbI KOL, BbIMOJHAEMbIN
npoLLeccopoM, U OH BKJOHaeT BCIO NOruKy, Heobxoammyio Ans Belbopa 3arpy304HOro yCTPOMCTBa (mocnepoBaTenbHoe
coefMHeHue nam N3W-namaTb), C KOTOPOro NepBUYHbIA 3arpy3yunk (FSBL) 3arpyxaeTtcsa Bo BCTpoeHHoe O3Y. [ns
60nbLINHCTBA NPOAYKTOB TpebyeTcsa AOBEPATL NPUIOXKeHUI0, paboTalowemy Ha yCTpoNCTBe, 1 Koa M3Y aBnseTcs nepsbiM
3BEHOM B LIeNnoYke JOBepus, KoTopaa AOJKHa ObiTb YyCTaHOBAEHa ANA BCEX 3anyLEeHHbIX KOMMOHEHTOB: 3TO AOBepue

yCTaHaBAMBaEeTCA NyTEM ayTeHTUdMKauum FSBL nepen ero 3anyckom.

FSBL

First stage boot loader — nepBuYHbIN 3arpy3ynk. OH NHUUMANM3UPYET (4aCTb) AepeBa YaCoB W BHELUHEro KoHTposaepa 03Y,

flasiee OH 3arpy>kaeT BTOPUYHbIA 3arpy34mnk Bo BHelwHee O3Y 1 nepenaét eMy yrnpasjeHue.

B KayecTBe Takoro 3arpysymka UCrnoJsib3yeTcs:

e TF-A (Trusted Firmware-A)

SSBL

Second-stage boot loader — BTOPWYHEIN 3arpy34mK.
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https://sysadminmosaic.ru/_detail/stm32/boot_chains_overview.png?id=stm32%3Astm32
https://wiki.st.com/stm32mpu/nsfr_img_auth.php/9/94/Boot_chains_overview.png
https://wiki.st.com/stm32mpu/wiki/Boot_chain_overview

OH paboTaeT B 6onbliom 06BEMEe O3Y, No3ToMy OH MOXeT paboTaTk ¢ USB, Ethernet, gucnneii n T. 4., KOTopble NONE3HbI NS
6onee rmbkonm 3arpyskm sapa Linux (c dnsw-ycTponcTBa, ceTb U T. A.) U yaobHbI And nonb3oBaTens (NokasbiBas
MoNb30BaTEJI0 IKPaH-3aCTaBKy).

O6bI4HO d KayecTBe Takoro 3arpys4uka Linux Bo BCTPOEHHbIX CUCTEMaX. NCMOJIb3yeTCA:

e U-Boot

TF-A

TF-A (Trusted Firmware-A) pa3fneneH Ha HECKOJIbKO ABOUYHbIX (DalifoB, KaXX bl N3 KOTOPbIX BbIMOJHSAET CBOKO MTaBHYIO POJib.
Ons 32-6uTHeix npoueccopos Arm (AArch32) goBepeHHas 3arpy3ka pasgesneHa Ha YeTbipe 3Tana (B MopsaKe BbINOJHEHNSA):

1. 1 (BL1) application processor trusted ROM
2. 2 (BL2) trusted firmware

3. 3-2 (BL32) runtime software

4. 3-3 (BL33) non-trusted firmware

BL1, BL2 n BL32 aBnstoTca YyacTamum TF-A.

B Buay Toro, 4to STM32 MPU mncnonb3ytoT cneumansHbin kog M3Y, stan 3arpysku BL1 ypandetca. Kog MN3Y oxupaeT, 410
BL2 6yneT paboTaTb Ha ypoBHe BbiNoHEHUS EL3. 3TOT pexxum BuibrpaeTcs, Koraa BKAYEH tnar cbopkn BL2_AT EL3.

BL33 HaxopunTca 3a npegenamm TF-A. 5T0O NepBbIN HE3aWMWEHHbLIN KOA, 3arpyXeHHbln TF-A. Bo BpemMsa 3arpys3ku 370
BTOPUYHbIN 3arpy34uk (SSBL). Ans nnatdopm MPU STM32 SSBL no ymonvaHuio asnsetcs U-Boot.

TF-A MOXeT ynpaBaaTb CBOEN KOH(Urypaumen C NoOMOLLbI0 AepeBa ycTponcTs. Ha aTane BL2 370 cokpawéHHas Bepcus aapa
Linux, B KOTOpPOW BO BPEMS 3arpy3Ku NCMNOMb3YIOTCSH TONbKO HeobxoamMble YyCTPONCTBaA. EF0 MOXXHO HAaCTPOUTbL C NOMOLLbIO
STM32CubeMX.

Cortex-A7 Secure (TZ) Cortex-A7 Non-Secure

e ——————————

I SYSRAM (256kB)

| DDR (up to 1GB)
|

TF-A

Runtime services

Boot chain

opurnHan
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https://sysadminmosaic.ru/_detail/stm32/boot_atf.png?id=stm32%3Astm32
https://wiki.st.com/stm32mpu/nsfr_img_auth.php/2/2a/Boot_ATF.png

— Loads

— (Loads &) Calls
Community + ST adds-on
= ====3 Secure MonitorCall (SMC)

Legend

opuruHan
Laru 3arpyskun TF-A:

3arpy3ka koga 13 MN3Y n Bbi30B BL2
BL2 3arpy»aeTt BL32

BL2 3arpyxaet BL33

BL2 BbI3biBaeT BL32

BL32 Bbi3biBaeT BL33

vhwhE

DlepeBo ycTponcts B STM32CubeMX:
s0C

device tree sources (dis) ?evice tree blobs (dib)

board dtb

stm3Zmp S-ddr.dtsi

CORrocessor resources

stmaZmp157-md-srm.dlsi

stm32mp 1 Sxxad-pincir, disi

opurvHan

TF-A overview

TF-A device tree

U-Boot

Das U-Boot

U-Boot — 370 BTOPWYHBIN 3arpy34uk (SSBL) ana STM32.
OCHOBHbIe XapakTepucTukm SSBL:

e HacTpauBaeMmsblin

e lImeeT npocTon nHTepdenc KomaHaHoW cTpoku (CLI), no3Bonsiowuin nonb3osatensam pabotaTb 4epes KOHCOMb Ha
nocnefosaTesibHOM NOPTY

e BO3MOXHOCTV CO3[aHNA CLEeHapues

e OH 3arpy»kaeT a4po B ornepaTUBHYIO NaMaTb U NepenaéT yrnpaslieHne aapy

e OH ynpaBfisieT HECKObKUMWN BHYTPEHHUMU U BHELUHUMUW YCTPONCTBaMM, TakuMu Kak ¢pasw-namate NAND 1 NOR,
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https://sysadminmosaic.ru/_detail/stm32/boot_atf_legend.png?id=stm32%3Astm32
https://wiki.st.com/stm32mpu/nsfr_img_auth.php/7/79/Boot_ATF_legend.png
https://sysadminmosaic.ru/_detail/stm32/device_tree_tf-a_stm32cubemx.png?id=stm32%3Astm32
https://wiki.st.com/stm32mpu/nsfr_img_auth.php/8/88/Device_tree_TF-A_STM32CubeMX.png
https://wiki.st.com/stm32mpu/wiki/TF-A_overview
https://wiki.st.com/stm32mpu/wiki/STM32MP15_device_tree#TF-A
https://sysadminmosaic.ru/das_u-boot/das_u-boot

Ethernet n USB
e OH nogpepxusaeT creayowmne yHKLUK:
o ®Qannosble cuctemsl: FAT, UBI/UBIFS, JFFS
o Ctek TCP/IP: FTP
o [Owucnnewn: LCD, HDMI, BMP gns 3acTaBku
o USB: xocCT (3anoMuHatoLee yCTPONCTBO) Man yCTPONCTBO (cTek DFU)

JepeBo ycTponcts B STM32CubeMX:
500

device tree sources (dis) ?evice tree blobs (dib)

ncluded by

board

board dtb

4 =soc>-<projact>-mx-u-boot.disi :

stm32mp15-u-boot.disi
pinctrl

il
|

stmazZmp1 5-mx.disi

package stm3Zmp15-ddr.dtsi

sim32mp Dxxaa-pincirl.dis

sImM3Zmp1 Sxxab-pinetrl dis
R COProcessor resources

Zmp187-md-srm.dlsi

sim32mp15xxac-pinctr.disi

i
[
[
[
[
|
|
|
|
|
i
!
!
[
[
[
|
|
|

opurnHan

e U-Boot overview
e U-Boot device tree
e How to configure U-Boot for your board

Linux

JepeBo ycTpoincTs B STM32CubeMX:
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https://sysadminmosaic.ru/_detail/stm32/device_tree_u-boot_stm32cubemx.png?id=stm32%3Astm32
https://wiki.st.com/stm32mpu/nsfr_img_auth.php/7/73/Device_tree_U-Boot_STM32CubeMX.png
https://wiki.st.com/stm32mpu/wiki/U-Boot_overview
https://wiki.st.com/stm32mpu/wiki/STM32MP15_device_tree#U-Boot
https://wiki.st.com/stm32mpu/wiki/How_to_configure_U-Boot_for_your_board

device tree sources (dis) ?evice tree blobs (dtb)

board dtb

“S0CE-<project=-mx.dts

stm3Zmp15xi.dis

pinctrl

package

sim3Zmp1 Sxxaa-pinctrl disi

sim32mp 1 Dxxab-pinctrl disi COPrOGEsSOr resources

stm3Zmp157-md-srmodlsi

stm3z2mp1 Saxac-pinctd. disi

stm32mp1 Sxxad-pincirl disi

opurnHan

Jetc/apt/sources.list.d/packages.openstlinux.st.com.list

deb http://packages.openstlinux.st.com/3.1 dunfell main updates untested

Package repository for OpenSTLinux distribution

JoKyMeHTauus

AN5031 Application note: Getting started with STM32MP151, STM32MP153 and STM32MP157 line hardware development,
opurmHan

STLINK-V3SET debugger/programmer for STM8 and STM32, opuruxan
STM32MP1 platform boot, opurunan
STM32MPU Embedded Software architecture overview - stm32mpu

PM0214 Programming manual - STM32 Cortex®-M4 MCUs and MPUs programming manual, opuruHan

STLinux

STM32MP1Dev - STM32MP1 OpenSTLinux Developer Package - STMicroelectronics
Wiki archive for STM32 MPU ecosystem-v1 releases
SDK for OpenSTLinux distribution

e https://www.st.com/en/development-tools/stlinux.html

e http://archive.stlinux.com/
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https://sysadminmosaic.ru/_detail/stm32/device_tree_linux_stm32cubemx.png?id=stm32%3Astm32
https://wiki.st.com/stm32mpu/nsfr_img_auth.php/6/6f/Device_tree_Linux_STM32CubeMX.png
https://sysadminmosaic.ru/_export/code/stm32/stm32?codeblock=6
https://wiki.st.com/stm32mpu/wiki/Package_repository_for_OpenSTLinux_distribution
https://sysadminmosaic.ru/_media/stm32/dm00389996-getting-started-with-stm32mp151-stm32mp153-and-stm32mp157-line-hardware-development-stmicroelectronics.pdf
https://www.st.com/resource/en/application_note/dm00389996-getting-started-with-stm32mp151-stm32mp153-and-stm32mp157-line-hardware-development-stmicroelectronics.pdf
https://sysadminmosaic.ru/_media/stm32/dm00526767-stlinkv3set-debuggerprogrammer-for-stm8-and-stm32-stmicroelectronics.pdf
https://www.st.com/resource/en/user_manual/dm00526767-stlinkv3set-debuggerprogrammer-for-stm8-and-stm32-stmicroelectronics.pdf
https://sysadminmosaic.ru/_media/stm32/stm32mp1-software-platform_boot.pdf
https://www.st.com/content/ccc/resource/training/technical/product_training/group1/ac/45/53/56/1f/0b/47/68/STM32MP1-Software-Platform_boot_BOOT/files/STM32MP1-Software-Platform_boot_BOOT.pdf/_jcr_content/translations/en.STM32MP1-Software-Platform_boot_BOOT.pdf
https://wiki.st.com/stm32mpu/wiki/STM32MPU_Embedded_Software_architecture_overview
https://sysadminmosaic.ru/_media/stm32/dm00046982-stm32-cortex-m4-mcus-and-mpus-programming-manual-stmicroelectronics.pdf
https://www.st.com/resource/en/programming_manual/dm00046982-stm32-cortex-m4-mcus-and-mpus-programming-manual-stmicroelectronics.pdf
https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32-mpu-openstlinux-distribution/stm32mp1dev.html
https://wiki.st.com/stm32mpu-ecosystem-v1/wiki/Main_Page
https://wiki.st.com/stm32mpu-ecosystem-v1/wiki/SDK_for_OpenSTLinux_distribution
https://www.st.com/en/development-tools/stlinux.html
http://archive.stlinux.com/

e http://archive.stlinux.com/stlinux/2.4/iso/STLinux-2.4-armv7_spear-20121121.iso

CcbinIKM

WSTM32

Kak npownTb 4mn STM32 | MHorobykdd

Vicnonb3osaHune akocucTembl STMicroelectronics: nogknoyeHme gat4ynkos kK STM32G4
CountZero: Bbibopka no tery: STM32

MukpokoHTponnep n Bootloader. OnucaHue n npuHUMn paboThl.

Coburpaem 1 ycTaHaBAMBaEM CBOIO Linux-cncTtemMy Ha MUKpokKoHTponnep STM32MP1 / Xabp
STM32MP1: U-Boot, Buildroot, Arch Linux n HemHoro Debian / Xabp

STM32: abbpeBuaTypbl U TEPMUHBI | arm | programming

bnbnnoteka HAL gna STM32. MNMepeyeHb PYHKLUIA 1 CCbIIOK.

Mastering STM32 book

Masiem standalone-sepcuio nporpammaTtopa ST-Link/v2-1 | 3anuncku nporpammucTa

1)

Input for STLINK-V3MINI

2)

SWO is optional, required only for Serial Wire Viewer (SWV) trace

3)

NC means not required for SWD connection
4) 6)

Connect to GND on target, may be used by STLINK-V3MINI for detection of connection

5)

JTAG Return Test ClocK
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http://archive.stlinux.com/stlinux/2.4/iso/STLinux-2.4-armv7_spear-20121121.iso
https://ru.wikipedia.org/wiki/STM32
https://ru.wikipedia.org/wiki/STM32
https://blog.kvv213.com/2020/01/kak-proshit-chip-stm32/
https://blog.kvv213.com/2020/01/kak-proshit-chip-stm32/
https://blog.kvv213.com/2020/01/kak-proshit-chip-stm32/
https://www.compel.ru/lib/141174
https://www.compel.ru/lib/141174
https://www.compel.ru/lib/141174
https://www.compel.ru/lib/141174
http://www.count-zero.ru/tags/stm32/
http://www.count-zero.ru/tags/stm32/
http://www.count-zero.ru/tags/stm32/
https://microtechnics.ru/mikrokontroller-i-bootloader-opisanie-i-princip-raboty/
https://microtechnics.ru/mikrokontroller-i-bootloader-opisanie-i-princip-raboty/
https://microtechnics.ru/mikrokontroller-i-bootloader-opisanie-i-princip-raboty/
https://habr.com/ru/company/macloud/blog/561462/
https://habr.com/ru/company/macloud/blog/561462/
https://habr.com/ru/company/macloud/blog/561462/
https://habr.com/ru/company/macloud/blog/561462/
https://habr.com/ru/company/macloud/blog/561462/
https://habr.com/ru/post/503600/
https://habr.com/ru/post/503600/
https://habr.com/ru/post/503600/
https://habr.com/ru/post/503600/
http://microsin.net/programming/arm/stm32-terms-and-abbreviations.html
http://microsin.net/programming/arm/stm32-terms-and-abbreviations.html
http://microsin.net/programming/arm/stm32-terms-and-abbreviations.html
http://mypractic.ru/biblioteka-hal
http://mypractic.ru/biblioteka-hal
http://mypractic.ru/biblioteka-hal
http://mypractic.ru/biblioteka-hal
http://mypractic.ru/biblioteka-hal
https://www.carminenoviello.com/mastering-stm32/
https://eax.me/stlink-v2-1/
https://eax.me/stlink-v2-1/
https://eax.me/stlink-v2-1/
https://eax.me/stlink-v2-1/
https://eax.me/stlink-v2-1/
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