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MPU

MPUZMAIEEE, FTUERFRGSIHE

- BB o BX1F

e CPU: Arm Cortex-A series with:
« SFIM: > 500MHz

 Memory Management Unit (MMU) =
SCRERE U1

« L1 and L2 Caches
o Bz, Wz, W%, /\%

- 4N"DDR DRAM AREITEETIHE
HRIER S

STM32MP HW
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MPU —fREESNEDDR, FlashIAK&EBREE
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STM32FF 4Rt EE ZMPU™ f

STM32 MPU jEfRZ51
=1%8E
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@ 650 MHz @ 800 MHz
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STM32MP1 Linuxi& 4L E

ST

Linux 4.19 LTS
Linux 5.4 LTS

OpenSTLinux Linux 5.x
Distribution

v

2019 2020 2021 2022 2023
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STM32MP1/= R 5% I

ASTHETTHIS

@ STM32 MP151D MP151F STM32 MP153D MP153F STM32 MP157D MP157F
MPU 1520 + 260 DMIPS - 3040 + 260 DMIPS - 3040 + 260 DMIPS
800 MHz Cortex-A7 - 800 MHz 2x Cortex A7 - 800 MHz 2x Cortex-A7
@ 800 MHz 209 MHz Cortex-M4 - 209 MHz Cortex-M4 - 209 MHz Cortex -M4
CAN FD CAN FD - 3D GPU - DS
STM32 MP151A I MP151C STM32 MP153A | MP153C STM32 MP157A § MP157C
MPU 1235 + 260 DMIPS - 2470 + 260 DMIPS 2470 + 260 DMIPS
650 MHz Cortex-A7 - 650 MHz 2x Cortex-A7 - 650 MHz 2x Cortex-A7
@ 650 MHz 209 MHz Cortex-M4 - 209 MHz Cortex-M4 - 209 MHz Cortex-M4
CAN FD CAN FD - 3D GPU - DSl
BRI EBZF4FET R
: Epen FETS
TFBGA257 10x10mm p0.5 (4 layers PTH PCB) — 137 _E X Cortex-AtZ @ FMPUR /N E15E i
TEBGA361 12x12mm p0.5 (4 layers PTH + Laser via PCB) BB K&
s N
LFBGA354 16x16mm p0.8 (4 layers PTH PCB) = Hfﬂ%ﬁ

LFBGA448 18x18mm p0.8 (6 layers PTH PCB)

Arm® Cortex® core Cortex-A7 + Cortex-M4 / Dual Cortex-A7 + Cortex-M4 /

Ky :
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STM32MP15x FE L5 E

STM32MP15x

System
5x LDOs

Dual Cortex-A7 @ 650MHz/800MHz
L1 32KB I/ 32KB D L1 32KB | / 32KB D
Connectivity

3D GPU OpenGL ES2.0 @ 533MHz

26Mtri/sec, 133Mpix/sec

Crystal & Internal oscillators

MDMA + 2x DMA

RESctandciock 24-bit Parallel RGB Display MIPI DSI 2 lanes @ 1Gbps @ 650 MHz

Watch 2X 1 & W
atchdogs (2x | & W) HDMI CEC

Camera Interface

Cortex-M4 @ 209MHz

DDR3/DDR3L 32-bit @ 533MHz
LPDDR2/LPDDR3 32-bit @ 533MHz

System RAM 256KB MCU System RAM 384KB
Retention RAM 64KB Backup RAM 4KB
Boot ROM 128KB OTP Fuse 3Kb

T°, V and 32KHz detection @ 800 MHz
Secure ROM and RAMs Control Analog

96-bit unique ID

1Gbps Ethernet 2x FDCAN / TTCAN

Up to 176 GPIOs

2x USB2.0 Host HS USB2.0 OTG FS/HS

Security DFSDM 8 channels / 6 filters

6x I12C 4x UART, 4x USART

TrustZone

6x SPI/3x I2S 4x SAl

DES, TDES, AES-256

SPDIF Tx / Rx 4 inputs Dual Quad SPI

SHA-256, MD5, HMAC

3x SDIO3.0/ SD3/eMMC 4.51 @ 16-bit SLC NAND, 8-bit-ECC

3x Tamper Pins with 1 active

Secure Peripherals 2x 16-bit motor control PWM synchronized AC timer 2x 16-bit ADC

10x 16-bit timer 5x 16-bit LP timer
2x 32-bit timer

Secure RTC 2x 12-bit DAC

Not Available on all product lines

Analog true RNG Temperature sensor

Kyy 9
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WiZArm Cortex-A7 @ 800 MHZIREIHIS
=g

3D GPUBI /Y FH P KIS

BRTZREENEFAEREEREE., K
EHARSS E

EHFIEAM RS Cortex-A+Cortex-M%
MR TR R BES
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-40° Cto +125° C%45EB

10F REMATI&TE

FEFEN T ERES SeHIELIIMR
Cortex-M4FAF =R b HE

—
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Hl

fECortex-A/Linux E A [R&EX 15

TensorFlow Lite

‘¢ TensorFlowl ite

STM32Cube.Al F &4 RITECortex-M4
LFEhEEE S

BE&EMEEOE RN IREENR




B DN A1 EZ AT RElE

X 5 2~ \\ ey
b SRS S {EIFERL A
555 3040 DMIPS cO0IDINIES

STM32MP1
ENHERERUR S OpenGL B3 20
E%m’ﬁﬁﬁﬂﬁ% 26 Mtri/sec
133 Mpix/sec

arm

arm
Cortex-A7
up to Cortex-M4

209 MHz
SR DA, (SRR
dedicated *I:H&Ibﬁﬁmiiﬁ

E - RAM -~
— 448 kB @

FRRE RS TRHEIE RS
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STM32MP15x tHi7 N B E I

B 71— RR N A Tl EEN A B AN B R E

3D GPU + MIPI DSI

1 1 1
1 1 1
1GHz I I I
1 1 1
1 1 1
1 1 1
e N - 2 ™ A N -
- - -
800 M H y4 2568 CoreMark I 5136 CoreMark 1 5136 CoreMark 1
800 MHz Cortex -A7 I 800 MHz Dual Cortex -A7 I 800 MHz Dual Cortex -A7 I
(209 MHz Cortex -4 " : 209 MHz Cortex -M4 ) : 209 MHz Cortex -M4 :
THBEIRF23%
-~ ~ I -~ ~ I - ~ I
! ! !
2079 CoreMark I 4158 CoreMark I 4158 CoreMark I
600MHZ | | 650 MHz Cortex -A7 I 650 MHz Dual Cortex -A7 I 650 MHz Dual Cortex -A7 I
(209 MHz Cortex -M4 : 209 MHz Cortex-M4 ) : 209 MHz Cortex-M4 :
1 1 1
' : :
5 I I
1 1
1 1
1 1
1 1
1 1
1 1
1

(CANJFD-CAN
BCortex-ATHM4_
Ly :

life.augmented




RINEADTZE (1) I

- WBAFR: T MFE
o FRE{TA: Tol/loT

BIERE
Ethernet/SPI/UART/CAN

RJ45

CANFD ) N

RJ45
SDMMC UART

STM32MP153x

QSPI SPI

"l 16
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RINEHNDTE (2)

- MEAR: HEBERGRERE
o« FAEITA: Tll/ists

RJA5 RJ45 RJ45 RJ45

CANFD

SDMMC
QSPI ~ s
STM32MP157x TR

UART DAC HEEBE
USBEEIE &/ RN ERR USB Host I2C/SPI/UART

USB OTG

by BT el

life.augmented




STM32MP1HI4ES RS

life.augmented



STM32MP1 @

X
=y

ZIRE I A RIET miHE S5 &

% FEH = - ¥ 3375, ¥811.80
STM32 KERRIE |
stm32.tmall.com o

TMALWLEKE s

AR o

©  STM32E7IRALE

STEIhEEHER STIRFR B=HRDRARIRIR

£IhEEITF L STM32MP1 RENERZITIER B=FA ORI EIR
« STM32MP157A-EV1 « STM32MP157A-DK1 o KIRBIH
e STM32MP157C-EV1 » STM32MP157C-DK2 e Seeed
+ MIPI DSI WVGA display . HEZ
+ Wi-Fi/BT combo module
e NIIC
* Phytec

* OpenEmbed

*EZ AR ORIEEREIFSER B AFKHIIE:

life.augmented https://www.stmcu.com.cn/hardwaredevelopmenttools 19



https://www.stmcu.com.cn/hardwaredevelopmenttools

STM32MP1PCBi1x1T =R

www.st.com*E BB SIREE P B £1811PCB

EE#FJ? IBE - PCBIIEXH
STM32MP157C-EV1 motherboard « STM32MP1 Series DDR memory routing
schematics guidelines examples

« STM32MP157C-EV1 daughterboard « STM32MP157C-DK2 Board design project
schematics files & Manufacturing files

» DSI 720p LCD display daughterboard « STM32MP157C-EV1 Board design project
schematics files & Manufacturing files

« Camera daughterboard schematics

e STM32MP157x-DKx motherboard
schematics

« STM32MP157x-DKx daughterboard
schematics

Kyy 20
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STM32MP15x1

11
\

SRR T X B BB P R&E_EFSTM32MP1

arm

Cortex-A7

arm
Cortex-M4

OpenSTLinux
Distribution

STM32MP1 AR REEES
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STM32MP1 Cortex-M4[&E {4

S FHSTM32 MCUASZREZE, B3ESTM32CubeMXAERMATE &R STM32 MCUBIFE

« 5STM32MCUTRE[E]
o A Mwww.st.comBE T

« https://www.st.com/en/embedded-software/stm32cubemp1.html
o EMSTMI2CUbeMXTE TE, — mmwsmrmmime x

STM32Cube MCU Packages and embedded software packs releases

&S -
4 Releases Information was last refreshed less than one hour ago

STMS2Cube MCLRPackagess| ARM | STMicroelectronics

([ Descripion [ lnstalled Version | Available Version
> STM32L5

¥ STM32MP1

B STM32Cube MCU Package for STM32MP1 Series 120 1.2.0

[E  STM32Cube MCU Package for STM32MP1 Series 111 111 I
[E  STM32Cube MCU Package for STM32MP1 Series 1.1.0 1.1.0

Detail

life.augmented


http://www.st.com/
https://www.st.com/en/embedded-software/stm32cubemp1.html

=R XENSRSERA

STM32MPLIZ2 Mt =46, AP ARIESEEkEF

« Starter Package
- FFRERS
« MDistribution Package“EF¥
 Developer Package
- AIFAKAFECHNA
- A& Starter package iR HIN
MDistribution Package4E A%

Distribution

Package

* Distribution Package
- DRIEZAFBCCHLINnUXAITE
- PRIZAF B 2/Starter Package
A8 B 2#Developer Package

Kyy 23
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Starter Package

FEM A G AT ERASTM32MP1 Starter Package

/E%H'/A\ \ STM32MPU Embedded Software Starter Package
LinuxBOEREFIRR (EF) , EITFPC EMLInUXIRER St sk 6
A POERERBESTM32MP 145 £
B35 T STM32MP 18 Cortex-A7 U K Cortex-M4 5172
ANEIFESDK
010110
110011
101000
000
o /
=N
A B2

HIT R RS YL, FIANThFE A M RE
{#EASTM32CubeProgrammer el Starter PackagelEiE % RERFlashz
MITHAERCube MAREEAIFE

] AEALinuxizE$lF &AM A (bash shell, python, --)




STM32MP1 Starter Package T & I

FAF Bl B CEMN EHIRIER S T &5 (£ HStarter Package

- FHAT BB

 https://wiki.st.com/stm32mpu/wiki/Category:.Getting_started with_ STM32MP1_boards

o NEHIIL

 https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-
software/stm32-embedded-software/stm32-mpu-openstlinux-
distribution/stm32mplstarter.html

« ATBI5iE)www.st.comiEZESTM32MP1StarterfS 2l T &ttt

Kyy 25
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https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32-mpu-openstlinux-distribution/stm32mp1starter.html
https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-embedded-software/stm32-mpu-openstlinux-distribution/stm32mp1starter.html

Developer Package

& NI E s % EDeveloper Package

STM32MPU Embedded Software Developer Package

= )
IR HPCEH_E M B EISDK
12 R R BORACD
BB R R R — 3R T
— R ARIERNSTM3I2MP1 FAFES
Y

et
A[{ERASTM32CubeMXEF 4 i Device tree
A EHTrusted Firmware-A (TF-A), U-Boot, Linux® kernel A & B]2EOP-TEE
T KiEfTEArm® Cortex®-MRE 4
AILURINA A B 2N R IESS

\S" %

life.augmented




STM32MP1 Developer Package T &}

HEEFFEFSTM32 github

« P ERIBIRE
https://wiki.st.com/stm32mpu/wiki/STM32MP1_Developer_Package

o TEMuHET:

https://www.st.com/content/st_com/en/products/embedded-software/mcu-mpu-embedded-software/stm32-
embedded-software/stm32-mpu-openstlinux-distribution/stm32mpldev.html

AT AIAElwww.st.comiEERSTM32MP1DeviS &l T &bt

o TEHbIE2:
» https://github.com/STMicroelectronics/STM32MPU_EmbSW_Overall_Offer

linux STM32MP1 linux kernel

u-boot STM32MP1 u-boot

arm-trusted-firmware STM32MP1 arm trusted firmware (for A7)
optee_os STM32MP1 OPTEE OS

’l 27
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https://wiki.st.com/stm32mpu/wiki/STM32MP1_Developer_Package
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://github.com/STMicroelectronics/STM32MPU_EmbSW_Overall_Offer
https://github.com/STMicroelectronics/linux
https://github.com/STMicroelectronics/u-boot
https://github.com/STMicroelectronics/arm-trusted-firmware
https://github.com/STMicroelectronics/optee_os

Distribution Package

P IRIES BRE T EASTM32MP1 Distribution Package

/ " \ STM32MPU Embedded Software Distribution Package
VAN

SEMENSTM32MPT 8 AN RG-SR

B85 T ETFOpenEmbedded&E B ZRIFHIIESS

—BEE—Linux PCERLLFEE H

openembedded

\ %

E e h
AUEHHBFRECHNREFAE, FEMFERENAFEXRERRER, E8THNBR®RE. EFNEPRETET
Developer PackageFF &35 F
A ERIFBAF B 2/89Starter Package

. V] T & \
S AL ERIFA P B 2/Developer Package )




Distribution Package T % I

HELZRIETR B THBENIFRAEFH FiE

° 1$QEH// qﬂx \I% EZ

* https://wiki.st.com/stm32mpu/wiki/STM32MP1_Distribution_Package

T E

 https://www.st.com/en/embedded-software/stm32mpldistrib.html

o AL alwww.st.comiE ZR15 Bl ik

Kyy 29
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https://wiki.st.com/stm32mpu/wiki/STM32MP1_Distribution_Package
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STM32CubeMX

STM32CubeMXASTM32 MPUIOA T #1IHEE

EMCU/MPUREHITECE:
D ECIMK
[T=R=1il
EEE HT_I"{'EM‘S(TJ Existing Projects New Project
EEE MCU&I\]\‘Q Recent Opened Projects
4 RMPU device tree JRES I need to :

myproject.ioc

Window

fCE H el Last modified date - 15/11/2018 12-... Start My project from__.

o ACCESS TO MCU SELECTOR
BN mp1 project ioc
Last modified date - 22/02/2019 17:...

TAEDDRZ#K Start My project from.._

Other Projects F\? ACCESS TO BOARD SELECTOR

(U

o FBNET I RE N AR
RIEFRIS A

- RIEFMEFRNSHE

A RACES
« INEFF K

Manage software installations

Check for STM32CubeMX and embedde. ..

CHECK FOR UPDATES

Install or remove embedded software pac. .

INSTALL / REMOVE

for Industrial and loT applications

7

L p
OpanSTLinux

STM32ZMP1 & Distribwtior

30




STM32CubelDE

STM32CubelDEFEEXFSTM32MP1H &

cpaza |30 &0 Sryeur gy TgsaTim THe Al i TTHEII b CE

+ MSTM32CubelDEL.1.0FRAFERFFSTMI2MPL % Toiimiee
o STM32CubelDEF &ZSTM32MP1 Cortex-M4

« T[{EFASTM32Cubel DEF] FF E {4 FEHIFE
- T{EFASTM32CubeMX4 R STM32Cubel DEAIE

"
i AT

=] i
EC FICAN Lapbush.
LD sorpie s i ar bzl

S
SO LOHEERIED BALE SURREIl B_feT; 00 A ooy gl

e project E 3T ] F B EHITE

TIPS STATA 0T unle o

ADC SingluCammmicn TriggerTimer DA ol -
D Sngletenverson_ TriggerTimcr DMA/Deiug  May 25, 2020
13706 PR

)

_ » X h g Ve Dal
a ad e ~dadzrens -
T% $£¢ I MO T
| ‘ 172708 Tl T ched. T eerars, S oumrnine. (ttab Te 8RRl e S
0 3] I3 2
E % = L]

31
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STM32CubeProgrammer

STM32CubeProgrammer fEfZ ZiLinuxieei T B Z JN—Fik %

« Gi—HIGSKEGFT A
« E—PMHREHEESETSTVP, STM32 ST-LINK UtilityH1Bootloaderi {4 T &.

« STM32CubeProgrammern] N, ATFrESTM32 (MCU and MPU):

« JEESTM32 Flash, SRAM, OTPLL K SMRNE (QSPI, SDMMC, FMC, 12C, SPI)
« B SPI, UART, USB Device (with DFU)f1SWD.
- EHGTITIE oS snD v~

- REEERE

AR AR EERTSVERE/LTMEESKX




www.st.comiZgETE X1, &FFIPIE)

E2 STMCUFinder

MCLU Selector | Eoa

MCU Filters

9 STM32 @ STME
@B BE o

Part Number Search

STM32MP15TA

EEER
STM32MP1

Core

| CheckiUncheck All

[J ARM Cortex-A7

Series
Line

Package

| Check/Uncheck All
[ LFBGA354
[ LFBGA448
[ TFBGA257
[ TFrBGA361

Other

Peripheral

Ly

life.augmented

v

1S

Features

STM32MP157A

Block Diagram

Docs & Resources

%8l {EMCU Finderfg2t 7 —MRETT I

SO EFy ox

Datashest

LHEF

s

el DS12504 Arm dual Cortex-A7 650 MHz + Cortex-M4 MPU, 3D GPU, TFT/DSI, 37 comm. interfaces, 29 timers, adv. analog

(version 2)

Reference manual

SEFi

A RMO436 STM32MP1

57 advanced Arm-based 32-bit MPU

Programming manual

“ite Tt

-:A; PM0214 STM32 Cort
é PM0263 STM32MP1

Errata sheet

B2

ex-M4 MCUs and MPUs programming manual (version 8)

-:A; ES0438 STM32MP151x/3%/Tx device errata (version 1)

Application note

N FZIC

[¥] Datashest [ Buy =» STM32CubeMXx
A
A
s (version 3)
A
anual (version 3)
A
A

s

el AM4803 High-speed Sl simulations using IBIS and board-level simulations using HyperLynx Sl on STM32 MCUs and MPUs

(version 2)

%

o= ANS027 Interfacing PDM digital microphones using STM32 MCUs and MPUs (version 2)

X

el AMS5036 Thermal management guidelines for STM32 applications (version 3)

33



STM32MPU Wiki

FEZSTM32MP1E N EEWSTM32MPU Wiki

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

- STM32MPU WiKi§ E@AF 12 STM32MP1M FF KI5
- IRMHEAFF AW Step by StepFr KI5FE

Release notes —

Welcome [EGEELI] Getting Development
TR EL
ﬂ:ﬁ}q{iﬁfﬁ% Approved version. Approved on: 17:05, 8 October 2019
. MIT_EI/\ﬁE J\STM32MP1%¢J%E7.<
shig Welcome:«+++w
igﬂ’\# gl 572 MPU wiki by Ly7
Ho},; to Welcome to the STM32 Arm® Cortex®-based MPUs

user guide!

Kyy 3
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LL

STM32MP 152 AME

e Cortex-M4

¢« STM32MP14EARRGETH
o EIFETLRANE
- HFARTOS

 Cortex-A7

- ENEFKEEFE
- FIBEABERSTM32MI7ER

Kyy 3
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STM32MP1%Z 238 (=

3rd Party

ST Community

Legend

O Interface

application

rpmsg RX & TX Vrings OpenAMP

rpmsg buffers
rproc_core

life.augmented



Cortex-A7
(master)

STM32MP1 9M& B[ ZECortex-A75 Cortex-M4 2 [8] R SE L

Coprocessor

STM32MP1 YMZ 2 BC

SysCfg

RTC

IWDG2

RAM
SYSRAM Backup SRAM
DDR CTRL
(256KB) (4KB)

ortex M
(core Interrupts Watchdog DMA Security
o

BSEC

ETZPC

TZC400

HASH1

Visual
Power Low speed interfaces
Networking

Mass Storage

12C6 12C4

DAC
DQ

Ly

USB Host

SPDI SAl

life.augmented

High speed interfaces

Audio

STM32CubeMXx ¥
STM324AEB ARG T

STM32fB X #F

: Assi
Assigned IP Assigned to A7

to A7

Shared IP

Legend

38




WEESTM32MP1HIIE

STM32MP1ViEHS e 5RR
. FEIR

 Starter Package

» Developer Package
* Distribution Package

STM32MP 18931

« STM32MP1 Wiki
* WWW.St.com

STM32MP1HISERTAMNE, 0B ESIPAES



http://www.st.com/

Thank you

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.

life.augmented


http://www.st.com/trademarks

