STM32MP1 MPU series

New microprocessor series with enhanced performance thanks
to its multicore architecture and graphical processor
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Rich Feature Set

Advanced & Flexible Architecture with 3D GPU

: STM32 MP1
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STM32MP1: A General Purpose MPU ___
Suitable for all Developer Types and Multiple Appllcatlons

Developer profile

©-@

Possible applications

V'

MCU users
new to MPU

Industrial % ’

Consumer

Mixed MCU +
and MPU users
Pure MPU users @
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Supported by the STM32 Ecosystem

All the Tools for Successful MPU Development

Software Hardware Customer support
4l - FAE - Worldwide
Customer Support
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STM32MP1 — HW ARCH

Hardware Architecture
Revision 1.0
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STM32MP1 Block Diagram mm

STM32MP157

System Dual Cortex-A7 @ 650MHz

5x LDOs Core 1 @ 650MHz Core 2 @ 650MHz
L1 32KB |/ 32KB D L1 32KB |/ 32KB D

3D GPU OpenGL ES2.0 @ 533MHz

26Mtri/sec, 133Mpix/sec

Crystal & Internal oscillators

MDMA + 2x DMA

NEON SIMD NEON SIMD .
Connectivity
256KB L2 cache

Reset and Clock

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

Watchdogs (2x | & W)

Camera Interface HDMI CEC

Cortex-M4 @ 209MHz

Security DDR3/DDR3L 32-bit @ 533MHz
Trustzone LPDDR2/LPDDR3 32-bit @ 400MHz

System RAM 256KB MCU System RAM 384KB
Retention RAM 64KB Backup RAM 4KB
Boot ROM 128KB OTP Fuse 3Kb
T°, V and 32KHz detection

Secure ROM and RAMs Control Analog

96-bit unique 1D

1Gbps Ethernet 2x FDCAN/ TTCAN

Up to 176 GPIOs
2x USB2.0 Host HS

USB2.0 OTG FS/HS
DFSDM 8 channels / 6 filters

6x 12C 4x UART, 4x USART

6x SPI/3x I>’S 4x SAI

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 3MSPS 22 channels

Secure RTC 2x 12-bit DAC

10x 16-bit timer 5x 16-bit LP timer
Analog true RNG 2x 32-bit timer Temperature sensor

Ly ’
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STM32MP1 bus architecture overview

R —

_a_c.-n.._na_gn.q
Cortex-A7 CPU
650 MHz + MMU

+ FPU + NEON

[async | async |

32K D$
32K I1$

Cortex-M4 CPU

D-Bus

209 MHz + MPU
BKPSRAM 4KB + FPU N

I-Bus
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OXFFFF FFFF
0XE000 0000
0xC000 0000

0xA000 0000
0x9000 0000
0x8000 0000
0x7000 0000

0x6000 0000
0x5000 0000
0x4000 0000
0x3000 0000

0x2000 0000

0x1000 0000

"0000 0000

DDR extension
(CA7 only)
or Debug

DDR

CA7

ST™M

FMC NAND

QUADSPI

FMC NOR

Peripherals 2

Peripherals 1

CA7 debug IPs

System debug IPs

CM4 debug IPs

GIC

STM 16 MB

NAND 256 MB

QUADSPI 256 MB

OXFFFF FFFF
OXE00D DDFF
OXE00C 0000
0XE004 4000
0XE000 0000

OXBFFF FFFF

0XA0027FFF
0xA002 1000
0xA000 0000
OX90FF FFFF
0x9000 0000
OX8FFF FFFF
0x8000 0000
OX7FFF FFFF
0x7000 0000

RAM aliases
—————— OX2FFF FFFF
SYSRAM 256 KB
Ox2FFC 0000
SYSRAM
______ 0x2000 0000
0x1006 0000
SRAM3 128 KB
SRAMs 0x1004 0000
SRAM2 128 KB
0x1002 0000
B SRAM1 128 KB | o.1000 0000
OXOFFF FFFF
0x0002 0000
BOOT
ROM 128 KB 0x0001 0000
(CAT7) RETRAM 64KB

(CM4)

life .augmemD Reserved

0x0000 0000

APB5
Secure comm Ips/
TZC/TZPC

APB4
DDRC / DDRPHY /
DDRPERFM/
LTDC/DSIHOST /
USBPHYC

AHB6
USBH/ETH/
SDMMC / MDMA /
GPU

AXIMC

AHB5
Backup RAM /
HW accelerators

APB-DBG
Coresight IPs

APB3
SYSCFG/ LPTIM/
SAI/ PMB / HDP

AHB4
PWR / RCC / GPIOs|

AHB3
HSEM/IPCC/
HW accelerators

AHB2
DMA/ADC/
SDMMC2

APB2
CAN/SAI/TIM/
USART

APB1
12C/DAC/TIM/
UART / USART

RETRAM 64 KB

SRAM3 128 KB

SRAM2 128 KB

SRAML1 128 KB

OXSFFF FFFF
0x5C00 A3FF

0x5C00 0000
0x5A00 73FF

0x5A00 0000
0x5903 FFFF

0x5800 0000
0X570F FFFF

0x5700 0000
0x5400 43FF

0x5400 0000
0x500D DFFF

0x5008 0000
0x5002 A3FF

0x5002 0000
0x5001 FFFF

0x5000 0000

0x4C00 63FF

0x4C00 0000
0x4903 FFFF

0x4800 0000
0x4401 37FF

0x4400 0000
0x4001 C3FF

0x4000 0000

OX3FFF FFFF

0x3800 FFFF
0x3800 0000
0x3006 0000
0x3004 0000
0x3002 0000
0x3000 0000

Memory I\/Iap
overview T

» Uniform memory map

 All peripherals visible at same
address of every masters

« No Remap




Power Supplies mm

VDD 1.7V - 3.6V Power supply input for I1/0Os
VDD_ANA Power supply input for system analog like RCC, PWR. To be connected to VDD
VDD_DSI™ Power supply input for DSI regulator. To be connected to VDD
VDD_PLL Power supply input for PLLs. To be connected to VDD
VDD_CORE 1.2V Power supply input for Digital Core domain
VDDA 1.7V - 3.6V Analog Power supply input for ADCs, DACs and voltage reference buffers
VDDQ_DDR 1.2V /1.35V/1.5V" Power supply input for DDR Physical Interface (PHY) and IOs
VDD3V3_USBHS/FS 3.3V Power supply input for USB Physical Interface (PHY) and IOs
VDDA1V8 REG 1.8V Analog Power Supply input or output, used internally for USB Physical Interface (PHY)
VDDA1V8 DSI™ Analog Power supply input for DSI Physical Interface (PHY), to be connected to VDDA1V8_REG
VDDA1V2_DSI_REG™ | 1.2V Analog Power supply output, used internally for DSI PLL
VDDA1V2_DSI_PHY™ Analog Power supply input for DSI Physical Interface (PHY), to be connected to VDDA1V2_DSI REG
VDDA1V1 REG 1.1V Analog Power supply output for USB Physical Interface (PHY)
"I (*) LPDDR2/LPDDR3, DDR3L and DDR3 respectively

life.augmented (**) only on STM32MP157 line



STPMIC1 Block Diagram

: STPMIC1
Control POWER CONVERTER
Switching Regulators Linear Regulators
12C interface and registers BUCK1 (VDD_CORE) LDO1 (GP)
0.725V to 1.5V / 1.5A 1.7V to 3.3V / 350mA
Sy BUCK2 (VDD_DDR) LDO2 (GP or Flash mem)
NVM prototyping and programming 1.0Vto1.5V/1.0A 1.7V to 3.3V / 350mA
B
or
Misc: protections, auto turn-on, 12C add, Lock ?(l))\g(l)( :;3 497222 1.7V to 3.3V, VTT (DDR3 sink/source),
. . . bypass mode / 125mA
References and Monitoring BUCK4 (GP) LDO4 (VUSB)
0.6V to 3.9V / 2A 3.3V /50mA
Internal voltage references
DDR Vref BOOST/BYPASS (VBUS) LDO5 (GP or SD-card)
5.2V /1.1A 1.7V to 3.9V / 350mA
.
Power switchs
SRS [P
(VBUSOTG) (GP or VBUS2) LDO6 (GP or VDDA)
r \
Y/ Package: WFQFN 5x6x0.8 44L pitch 0.4mm
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Advanced 16 bits 2
General purpose 10 bt °
32 bits 2
Basic 16 bits 2
LP Timer 16 bits 5
M4 Systick 24 bits 1
A7 Timers 64 bits 124 (Secure, Non-Secure, Virtual, Hypervisor)
RTC/AWU - 1 (Securable)
Watchdog 3 (Independent, Independent Secure, Window)
SPI 6 (1 Securable)
having 12S 3

12C (with SMB/PMB support)

6 (2 securable)

USART (Smartcard, SPI, IrDA, LIN)
+ UART (IrDA, LIN)

4 + 4 (including 1 Securable USART)

SAl

4 (up to 8 audio channels), with 1°S master/slave,
PCM input, SPDIF-TX

2 ports

EHCI/OHCI Host

embedded HS PHY with BCD

USB
OTG HS

Yes, Embedded FS or HS PHY with BCD

Embedded PHYs

3 (2 x High-Speed + 1 x Full-Speed)

SPDIFRX

CEC (HDMI Consumer Electronics Control)

4 inputs

2 (1 x TT-FDCAN), Clock Calibration, 10 Kbytes
shared buffer

Lys

Including the following securable

1 X USART, 1 x SPI, 2 x I12C on Securable GPIOs

life.augmented

Peripherals (1)

« All Peripherals Input/Output
(when existing) are mapped
through GPIO alternate
functions



Lys

life.augmented

SDMMC (SD, SDIO, eMMC)

3 (8 + 8 + 4 bits), eMMC or SD

QuadSPI

FMC | Parallel AD-Mux 8/16-bits

I Parallel Address/Data 8/16-bits

Yes (dual-quad)

4 x CS, up to 4 x 64MBytes

NAND 8/16-bits

Yes, 1 x CS, SLC, BCH4/8

@@aﬁit}Ethernet

=
Ml RMII,@MII_,_RGMIIIWith PTP and EEE

AL TAArLE

3instances (1 Securable) , 48 physical channels in total

DES, TDES, AES-256, dual instances (Secure and non-
Secure)

SHA-256, MD5, HMAC, dual instances (Secure and non-
Secure)

Random number generator

True-RNG, dual instances (Secure and non-secure)

Fuses (One Time Programming)

3072 effective bits (Secure, >1500 bits available to user)

Digital Camera

bus width
Interface

8, 10, 12 or 14-bits

GPIOs with interrupt (total count)

Wakeup pins

4@§Idepending on package

Tamper pins (Active tamper)

2Ig_r_§|(1) depending on package

DFSDM

8 input channels with 6 filters

16 bit synchronized ADC

2

ADC channels in total

17lor 22)depending on package

12 bit DAC

2

Internal ADC/DAC VREF generation

1.5V, 1.8V, 2.048V, 2.5V or VREF+ input

VREF+ input pin

Yes

Peripherals

Boot Source

Boot Source

(2)



Graphic and Display

« LCD-TFT controller, up to 24-bit // RGB888
« up to WXGA (1366 x 768) @60 fps
« Two layers with programmable colour LUT

+ 3D GPU: Vivante® - OpenGL® ES 2.0
« 533 MHz, up to 26 Mtriangle/s, 133 Mpixel/s

- MIPI® DSI 2 data lanes up to 1 GHz each
* up to WXGA (1366 x 768) @60 fps



OTP Fuses

* OTP Fuses are One Time Programming memory
« Initial bits are ‘0’ and are irreversibly programmed to ‘1’
* Incremental programing of bits in a 32-bit word is possible

 Handled thru BSEC controller IP

 Programming, reading, status and locking handled by BSEC
» Lock mechanism to avoid read and/or program (32-bits granularity)

« OTP Content

* Product configuration and Trimming values set by ST during production

« Secrets and unique identification numbers set by ST during production

» Device configuration set by OEM (e.g. MAC address, boot source, security mode, etc...)
» Secrets set by OEM (e.g. for secure boot)

« Up to 1184 bits available for other OEM purposes

life.augmented



STM32MP1 SWARCH

Embedded Software architecture
Revision 1.0
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From MCU to MPU

MPU

Cortex-A

MCU

Cortex-M

Cortex-M Peripherals

Interconnect Interconnect

Peripherals

Peripherals

Lys

Jife.augmented Source: ST Wiki article [Getting started with STM32 MPU devices]



Multiple-core architecture concepts

 Hardware execution context Runtime
* « acore and a security mode »

* FiIrmwares executed runtime contexts

« Arm Cortex-A secure (Trustzone) executes OP-TEE
« Arm Cortex-A non secure executes Linux

)
| -
-
&)
)
V)]
<
x
Q
+—
S
O
O

secure context
secure) context

Cortex-A non
Cortex-M (non

« Arm Cortex-M (non secure) executes STM32Cube =

<

(&}

- Peripheral assignment to the runtime contexts §
« Assigned or shared
Boot time

Lys
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Source: ST Wiki article [Getting started with STM32 MPU devices]



Shared

AT7S or ATNS Jto A7TNSorivi4

A7S & ATNS | AZNS & M4

Shared by A#S
& A7TNS &'M4

Legend

Lys
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Cortex-A7

(master)

Peripherals sharing

Source: ST Wiki article [STM32MP1 peripherals overview]

Coprocessor

IPCC

Cortex-M4

(co-processor)

Interrupts

S

SYSEFG GIC

RTC NVIC

Watchdog
IWDG1

IWDG2

WWDG

DMA
DMAMEX

DMA1

DMA2

MDMA

RAM
SYSRAM BKPSRAM [lIMcU srRAMiZlIMCU SRAN34AN RETRAM
(256KB) (4KB) (128K8) (128KB) (64KB)

Timers

I0s

Security

RNG2

ETZPC CRYP2

TZC

RNG1

CRYP1

Visual

Power and

thermal

Trace and
debug

DBGMCU
HDP

STM

Persistent

storaie

(*): some peripherals are multi-functions and

QUADSRPI

FMC

SDMMC1/2 ()

Mass storage

Networking
FDCAN

Low speed interfaces

USART(X3) | UART (x4)
USART1 12C ((x4) SPI (x2)

12C4 12C6

may be mapped differently by the customer

Analog

USBH OoTG

High speed interfaces

Audio




{'E : memory content preserved during standby

Legend

Software memory mapping

* The memory mapping below is a subset of all regions that are really exposed at hardware level.
Cortex-A7 Secure (TZ) Cortex-A7 Non-Secure Cortex-M4

DDR (up to 1GB)

il Backup registers

- Cortex-M4 S-bus
CAN SRAM (10kB)

! RETRAM (64kB)

Non Secure SYSRAM
Secure SYSRAM

MCU SRAM (384kB) MCU SRAM (384kB)
~ Cortex-M4 |-bus & D-bus

_ Non Secure ROM _
life.augmented Secure ROM vl RETRAM (64kB)




Shared RAM memory mapping

* Notice that each core may not see the same regions at the same address, as already

explained on previous slide Cortex-A7 Non-Secure Cortex-M4
I

MCU SRAMS3 (64kB) Inter Process CommunicatioNi(IPC) buffers

MCU SRAM2 (128kB)

-

RETRAM (64kB)

‘_’ J « Each customer can of course tune this mapping (regions location and sizes) to fit with his
eagmenes Product needs



STM32MPU Embedded Software

S .
| udPay | |
3rd Par < :

b7 ) Trgste_d | Applications Applications
I
STM32MPU Embedded Software i
OpenSTLinux distribution !
Application frameworks '
!
!

i STM32Cub

. . ube

Userspace | | _ _ _ _ _ . _ . _._._._._ T . 1

Kernel space I
OpenSTLinux BSP i

\ i -

0o i ®

OP-TEE |
P atforA Cortex-A7 i Cortex-A7 i Cortex
rl configuration —— Secure M . ——mmml Non-Secure = - |4 B——

life.augmented

Source: ST Wiki article [STM32MPU Embedded Software architecture overview]



3rd Party

Legend

s conmny rane Linux framework & driver

Linux
applications

Linux
middlewares

User space

Kernel space

framework

(sub)
framework

A\ 4

DRIVER

DRIVER

Lys
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3rd Party

Community

* lowercase = community framework
+ UPPERCASE = peripheral driver

Legend

Trusted |
application

User space !

— — h . — e — — gt S b M ¢ S s M b S f S M b M ¢ S M M b S § S M b M ¢ S S M f S § S M § M § S S M b S § S S b M § S S S M f ¢ M b M ¢ S S M b e — — — —

Kernel space |

op-tee
core

psci

secure
monitor |

HAL
drivers

OP-TEE |

Cortex-A7 |
<qSecure >i

Lys
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OpenSTLinux + STM32Cube

Linux
applications
Linux
middlewares

watchdog
IWDG

dts

STM32MP
board

pwm pinctrl

irgchip dmaengine

TIMER GPIO

gpiolib

GIC DMAMUX

LPTIMER DMA

MDMA

Networking
netdev

FDCAN

ETH

WLAN

High speed interfaces
usb host

oTG

USBH

usb gadget

OoTG

(*): sdio is included in mmc framework

Low speed interfaces

I spi i2c
| SPI 12C USART

Power and thermal
suspend cpuidle

rtc reset
RTC RCC
tty

PWR PWR

! Persistent storage

RCC RCC

mtd

QUADSPI

FMC

mmc sd (*)

nvmem
cpufreq
SDMMC BSEC

RCC

Mass

regulator

PWR

PMIC

DTS

Copro
rproc

STM32MP

mailbox

IPCC

rpmsg

rproc_rsrm

IPs assigned
to the Copro

virtio

gpu driver

GCNANO

drm/kms

LTDC

DSI

storage

Security hw random
op-tee
crypto
HASH
Cortex-A7
Non-Secure

Audio

asoc

SAl

coresight

Trace & debug

12S

SPDIFRX

DFSDM

110

DAC

ADC

DFSDM

TIMER

LPTIMER

! Copro
i application

i FreeRTOS

Middlewares]
usb, wifi, ...

OpenAMP

HAL
drivers

e

i Cortex
i‘ M4 B>



Legend

Open-Embedded User space

- The components list shown here is not exhaustive and can be tuned by the customer to fit
with applications needs.

Core Networking

. libraries

Low speed interfaces High speed interfaces||Visual

dhcp

bluez5

| yocto-

PRO.JEC.T

Mass Storage Power & Thermal glmark2

Security

openssh openssl ca-
P P certificates

wayland

openembedded

weston fb-test libv4l

libdrm

gstreamer

libjpeg

Audio Analog

User space

Kernel space

Lys

life.augmented Cortex-A7
Non-Secure




STM32MP1 Platform boot

Platform boot
Revision 1.0
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Standard Linux boot chain

External RAM
(2512MBytes) Linux user

space - User space services and applications launch

- Linux kernel initialisation (platform device drivers,
etc.)

- Root file system (rootfs) mounting

- User space init process launch (/sbin/init)

Linux kernel

- Boot file system (bootfs) loading from mass storage
or Ethernet (TFTP)
User feedback with boot loader splash screen

Second Stage
Boot Loader

R R

(SSBL) - Linux kernel (ulmage) launch with its device tree
blob (*.dtb)
Embedded RAM - Complete clock tree initialization
(<256kB) First Stage - External RAM (DDR, LpDDR) controller initialization
Boot Loader - SSBL loading from the boot device (mass storage
(FSBL) or serial link)
- SSBL launch
ROM - Basic clock tree initialization
(<128kB) - FSBL loading from the boot device (mass storage
ROM Code or serial link)
- FSBL launch

Lys
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STM32MP1 boot chain

Linux user
space

Linux kernel

o, Coprocessor

Second Stage
I Boot Loader
1 (SSBL)
1
1

-*

1

! First Stage

! Boot Loader
(FSBL)

ROM Code

Lys
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3rd Party

i ===2>(Loads &) Call ti
> (Coads &) Cals opins

—> Loads
—> (Loads &) Calls

Legend

{ : Configured via STM32CubeMX

STM32MP1 boot chains

Lys

life.augmented

Cortex-A Secure (TZ) Cortex-A Non-Secure Cortex-M

Runtime services

optional

Secure Monitor
Coprocessor

(Second Stage
Boot Loader)

(First Stage
Boot Loader)

€m) : the Second Stage Boot Loader (SSBL) can run in ARM Secure/Trustzone mode (for Basic boot) or Non-Secure mode (for Trusted boot)



3rd Party

i ===2>(Loads &) Call ti
> (Coads £ Cals opion:

{ : Configured via STM32CubeMX

Community + ST adds-on

—> Loads
—> (Loads &) Calls

& : Authentication (optional)

Legend

TF-Alis:

« BSD licence
« Trusted writing
* ARMvVS future proof

Lys
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Cortex-A7 Secure (TZ)

SYSRAM (256kB)

Trusted boot chain

Cortex-A7 Non-Secure

DDR (up to 1GB)

Runtime services

Trusted
Applications

Secure Monitor

Linux
Applications

Application
frameworks

]
Q
@®©
o
(7]

User

Cortex-M4

MCUSRAM (384kB)
Retention RAM (64kB)

Copro
Applications

optional

~ Firmware

Coprocessor

Secure Monitor: Trusted
Firmware for Cortex-A
(TF-A) Secure Monitor is
used if there is no Secure
OS (OP-TEE is optional)



—> Loads
3rd Party —> (Loads &) Calls

i ===2>(Loads &) Call ti
> (Coads &) Cals opins

{ : Configured via STM32CubeMX

(SOININIIIVERSINEEERIl 4 : Authentication (optional) B aS I C b O Ot C h al n

Legend

Cortex-A7 Secure (TZ) Cortex-A7 Non-Secure Cortex-M4

SYSRAM (256kB) DDR (up to 1GB) MCUSRAM (384kB)

Retention RAM (64kB)
Linux
Applications
Application Copro
frameworks Applications

optional

Tm——— Firmware

User

(]
Q
@©
o
(7]

Runtime services

Secure Monitor
Coprocessor

Lys
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Boot mode selection

Boot source #2 Boot source

BOOT pins 5 . Boot source #1 ] . ] ]
(Force Serial) Primary boot source Secondary boot source if #1 fails if #2 fails
b000 ¥ (don't care) ¥ (don't care) ¥ (don't care) Serial - -
v
b0o01 I= OxFF 0 (virgin) 0 (virgin) QASFI NOR Serial -
Mo secondary boot source is defined
b010 I= 0xFF 0 (virgin) 0 (virgin) eMMC Serial -
EIMC NAND
I= irgi irgi i -
b011 1= 0xFF 0 (virgin) @ (virgin}) FMC NAND Serial No primary boot source is defined
b100 ¥ (don't care) ¥ (don't care) ¥ (don't care) MoBoot - -
FMC NAND
b101 I= OxFF 0 (virgin) {0 (virgin) SD-Card Serial -
QSPI NOR
b110 I= OxFF 0 (virgin) 0 (virgin) Serial - -
eMMC
b111 I= OxFF 0 (virgin) 0 (virgin) QSFI NAND Serial -
sD
I=b100 I= 0xFF Primary’ 0 (virgin) Primary’ Serial -
Q3P NAND
I=b100 1= 0xFF 0 (virgin} Semndaw1 Semnﬂaw1 Serial =
A
I=b100 1= 0xFF Primary’ Secondary’ Primary’! Secondary Serial
I=b100 OxFF X (don't care) x (don't care) Serial - -
Primary and Secondary are fields of OTP WORD3.
"I Reference:  AN5031 - Getting started with STM32MP15 Series hardware development.

Wiki article: [STM32MP15 ROM_code_overview]
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Hard drive

Host computer

Flashlayout

U-Boot

U-Boot SPL
or TF-A (*)

(*): U-Boot SPL when Basic
boot chain is used vs. TF-A
when Trusted boot chain is

used.

Lys
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STM32 Cube

STM32CubeProgrammer

for flash programming

UART

Programmer

or
usSB

Target

Embedded
flash

® > U-Boot

. . s
(loop on all binaries
to program in flash) U-Boot SPL
or TF-A (*)

Cortex-A7

BN

U-Boot

mtspp
rn1)l TF-A (*)

ROM Code
E]

Prerequisite: ensure that
serial boot mode is selected



STM32MP1 OpenSTLinux distribution

OpenSTLinux distribution overview
Revision 1.0
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OpenSTLInux

« OpenSTLinux is a concept for STM32MPU embedded SW package
« Concept = naming + associated pillars

- Pillars

« Usage of a standard kernel interface (no proprietary interface)
« Usage of Open Source software

e Link to community (upstream)

 Easyto use

* It supports OpenEmbedded build process

* Yocto Compatible (target is to have a Board Support Package (BSP) hosted on Yocto
server)
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Avallable packages

STM32MPU Embedded Software Starter Package STM32MPU Embedded Software Developer Package

Your Distribution Package

I;C 5 !
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Packages and use cases

- Packages
« Starter Package Flashable images
* Developer Package Software Development Kit (SDK) and BSP tarballs
 Distribution Package Open Embedded distribution full source

- Rationale

« Cover all the possible usages from our customers
Discover -> Prototype -> Start new hardware -> Productize software

« Customer receives a board with an OpenSTLinux Starter package
Assess board capacities and performance

« Customer wants to run existing applications = Starter package
« Customer wants to develop their own application = Developer package

« Customer wants to start their own hardware = prototype with Developer package then
Distribution

‘ﬁr Productization of software = Distribution package
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https://en.wikipedia.org/wiki/Board_support_package

Starter Package

- STM32MPU Embedded Software Starter Package
« ST images stored with HW diversity flashlayout.zip = Yocto based images




Focus on Starter Package

 Binaries ready to use by customer: Yocto/OpenEmbedded image (Weston)
« Demonstrate the capacity of the platform
 Available on microSD card or directly flashed onto the board
At this stage, Yocto starter package is only a prerequisite for developer kit

+ Deliverables
« Set of binaries with a specific flash layout
« Script to generate an SD card raw image

« Complete combinations (binaries x flash layouts) of microSD card ready to use images (aka
stimg) are not provided by default; there are too many configurations

Lys

life.augmented



Developer Package

* Yocto based on st-image-weston =

« SDK (Toolchain + Includes)

« Sources (Community Tarball + ST Patches + ST configs)
Kernel
Boot (U-Boot, ATF)

« STM32MP1-M4 Cube

STM32MPU Embedded Software Developer Package
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Focus on Developer Package

* Developer package = SDK (Software Development Kit) + Source code
« Uses Starter package images
* Only Yocto/OpenEmbedded SDK, based on Weston images, is provided

« Source code provided
Kernel, U-Boot, ATF, Optee (optional), STM32Cube

* Pre-compiled toolchain

- Release mode depends on the project stages
» Alpha customer
« Source code (tar ball from community) + patch

« Mass market
« Source code (tar ball from community) + patch
« Git (ST github) = community content + all patches pending upstream
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Distribution Package

* Yocto based - (ST layers + ST patches on Git community) =
« Oe-manifest
* meta-st-stm32mp
* meta-st-openstlinux
« STM32MP1-M4 Cube
* meta-st-custo (to customise via appends per customer)

STM32MPU Embedded Software Distribution Package
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Focus on Distribution package

* Distribution package

» Yocto/OpenEmbedded environment
OpenSTLinux BSP (kernel, ST drivers)
OpenSTLinux application framework (e.g. Weston, GStreamer)

 OpenEmbedded recipes point to the developer git (SRC_URI)
« Everything is to be compiled (toolchain, kernel, images)

- Kernel version
* Alpha stage
Latest stable kernel + all patches pending upstream

« Mass market
» Alpha stage (delivered as example)
LTS kernel + all patches pending upstream (Default configuration)
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OpenEmbedded

Project initiated by the Linux Foundation in 2010 and is still managed by
one of its fellows: Richard Purdie.

Linux-based cross-compilation framework
Open source (but can be used to build proprietary code)

It is based on git for software configuration management



OpenEmbedded ecosystem

» People talk about Yocto, Poky or OpenEmbedded and this can be
confusing:

 OpenEmbedded:
« Build Framework for embedded Linux
« Maintained by the community
« Source version of Poky
» Setup mainly consolidated for ARM platforms

* Yocto
« A project that uses OpenEmbedded build system
* Poky

« Poky is a reference system of the Yocto Project - a collection of Yocto Project tools and metadata that
serves as a set of working examples. Poky uses OpenEmbedded Core

« Poky is maintained by Intel. Setup is mainly consolidated for Intel platforms

- Some projects works on a Yocto base, some others on a Poky base, but in
Ky[ the end everything is compatible.
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What OpenEmbedded does

« Source code download
- Patch application
» Cross compilation

- Package management



What OpenEmbedded generates

* Binary packages
 Linux-based system images
 Toolchains

« SDKs (Software Development Kits)



Compilation flow

Openembedded Architecture Workflow
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Useful links

« STM32MP1 Wiki: https://wiki.st.com/stm32mpu/index.php/Main Page

“ STM32 MPU wiki by g7 Q -]

Welcome Reading tips Getiing started Development zone Legal notice

Welcome o

“ STM32 MPU wiki by m

Welcome to the STM32 Arm® Cortex®-based MPUs user guide!

This user guide aims at assisting developers to use STM32 MPUSs microprocessor
devices from STMicroelectronics, starting with the STM32MP1 series. [

It contains many articles to discover the STM32MP1 series and associated
ecosystems (STM32 boards. embedded software, development tools, trace & debug

tools..).
The new release (STM32MP15 ecosystem release v1.1.0) for STM32MP1 STM32 MP1
series is arrived |
Discover all new features browsing associated STM32MP-
release note or start playing with it jumping to the Getting
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https://wiki.st.com/stm32mpu/index.php/Main_Page

Useful links

« STM32MP1 Wiki: https://wiki.st.com/stm32mpu/index.php/Main Page

“ STM32 MPU wiki by m

4 % Welcome Reading tips Getting started Development Zone Legal notice
Fage

General Books
Getting started Gettlng started xxx++

~ Getting started

Select your series

~ STM32MP1 boards
v STM32MP157C-DK2
» Let's stant
* Develop on Arm® Contex®-A7
* Develop on Arm® Cortex®-M4
What's next

> STM3ZMP157x-EV1
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https://wiki.st.com/stm32mpu/index.php/Main_Page

Thank you

STM32MP1 MPU series

www.st.com/stm32mp1l



