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Introduction to Multicore RTOS-based Application Development

DAY 3 : Digging into the Dual-Core STM32H7 MCU'’s
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Turn on your system sound to hear the streaming presentation.

f you have technical problems, click “Help” or submit a question asking for

assistance.

Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

Submit questions for the lecturer using the Q&A widget. They will follow-up
after the lecture portion concludes.
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Course Sessions

Multicore Application Architecture Design

A Quick Review of RTOS Fundamentals
Digging into the Dual-Core STM32H7 MCU's
Toolchain Setup for Dual Core MCU's

Writing Multicore Microcontroller Applications
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STM32H7 Dual Core Microcontrollers

Overview
* La rge Memory FOOtprlnt STM32H7451755 I STM32H747/757
« 2 MB Flash Iy Puelcore AP 02T 100 T
Line RAM 1 MB RAM 1 MB
° /I MB Of SRAM Flash up to 2 MB Flash up to 2 MB
STM32H723/733  STM32H725/735 B CXandes temparaiure
« Cortex-M7/ + Cortex-M4 core g Single-core TN - FeLi 82 e 25
Li
¢ 480 MHZz ne Fasnip01MB  Hoshop i 1 MB
o 240 MHz Source: ST Microelectronics
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STM32H7 Dual Core Microcontrollers

Chrom-ART Accelerator™ 2-I\Flllby':1e dual-bank

JPEG Codec Acceleration asn memory
Systosn RAM 1056 Kbytes incl. Control
64 Kbytes ITCM
FMC/SRAM/NOR/NAND/
SDRAM

Dual-mode Quad-SPI

1024-byte + 4-Kbyte
backup SRAM
Connectivity

Analog
Corﬁgf-m7 Crypto/Hash processor

480 MHz AXI and Multi-AHB
bus matrix

+

Arm®
Cortex®-M4
240 MHz

Source: ST Microelectronics
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STM32 Dual Core MCU Development Boards

NUCLEO-H745Z1Q ABX00042 STM32H757I-EVAL

ARDUINO'
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Will you be getting a development board to try out multicore
microcontroller application development?

- Yes

- No
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The STM32 Cortex-M4 Implementation

Cortex-M4
processor FPU
Embedded
o A —
NVIC Processor Trace Macrocell
core
Debug Memo Serial
*r—| access nory wire
protection unit )
port viewer
Flash Data
patch watchpoints
Bus matrix
Code SRAM and
interface peripheral interface
/Y A
v v

Low registers <

High registers <

Stack Pointer
Link Register

Program Counter

Cortex-M4 Programmers Manual: https://bit.ly/3s/KKmg

-

RO
R1
R2
R3
R4
RS
R6
R7
Ra
Rg
R10
R11
R12
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Generakpurpose registers

SP (R13)

PSP H MSP* *Banked version of SP

LR (R14)
PC (R15)
PSR
PRIMASK

FAULTMASK

BASEPRI
CONTROL

Program status register

Exception mask registers Special registers

CONTROL register


https://bit.ly/3s7KKmg
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The STM32 Cortex-M7 Implementation

‘- —
Cortex-M7 Processor RO
Cortex-M7 p .
-+ » Breakpoint Unit |«
processor reakpoint = R1
core ’ » External PPB R2
R3
FPU e «_» Memory | Low registers <
Protection Unit R4
C Tri RS
ross Trigger —
Interrupts » NVIC «—> mte,fagg R6 Generakpurpose registers
i R7
>— _—
- R8
Debugger <— AHBD , <« ETM-M7 |« » ATB Data R
Peripherals « AHBP > < » ATB Instruction High registers < R10
« DOTCM > =
Memory< «— D1ITCM——— Data Ri2
+——t———|TCM——» - »  Watchpoint |« (- _
DMA < AHBS > and Trace Unit Stack Pointer SP (R13) ‘ | pPSp? H MSP* *Banked version of SP
Link Register LR (R14)
Instrumentation | - ATB Program Counter PC (R15)
Trace Macrocell " Instrumentation
PSR Program status register
I Processor ROM table Id—o PRIMASK
- [ PPBROMtable  J&— FAULTMASK Exception mask registers Special registers
AXIM BASEPRI
v CONTROL CONTROL register

External memory system

Bas ansnE e

Cortex-M7 Programmers Manual: https://bit.ly/Bprvpl
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ML RM SDMMC_ . DP, DM, STP.

The STM32H757 Architecture e I e
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https:.//www.st.com/resource/en/datasheet/stm32h7/57zi.pdf Page 18 b
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Table 2. Bus-master-to-bus-slave interconnect

12

gHY - viAdg

SNE-| - FEEUon

sng-Q - plN-xapod

ENG-5 = pl-*ayod

X | x| X

X | x| X

HHY - £22H9S8N

X

X

gHY - LSHEsN

HHY - 22WNaS

HHY - DwlAl "W

HdlH3d - 2¥INg

WKW - 29d

Hdld3d - LYiNg

W3 - Na

Bus master | type!!)

2411

dEviNg

Interconnect path and type!®

SHHY - YAdA

YINOW

LOWWAS

W3La - LIN-X8H0]

WLl - LIN-XaHo)

daHY - LN-xapog

WIXY - LIN-X8H0D

X

X

X

X

X

X

X

X

X

Bus slave / type!!)

ITCM
DTCM

AHB3 periphs

AFB3 periphs

Flash bank 1
Flash bank 2

AXl SRAM

QUADSPI

FMC
SRAM 1
SRAM 2
SRAM 3

AHB1 periphs

AFB1 periphs
AHB2 periphs

APBZ2 periphs
AHB4 periphs

APB4 periphs

SRAM4

Backup RAM
Bold font type denotes 64-bit bus, plain type denotes 32-bit bus.

e

1.

access usefullusable.

access possible, °-" = access not possible, shading

2
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A few useful definitions

ART accelerator - adaptive real-time memory access accelerator

ITCM-RAM - instruction trace ram can be accessed at maximum CPU clock
without latency. Located on the Cortex-M7 at 0x0000 0000.

13
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Which domain contains shared memory between the two cores?
- D1 Domain (High-Performance block)

- D2 Domain (Communication peripherals and timers)

- D3 Domain (reset/clock control/power management)

14
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Processor Boot Options

« Simultaneous Boot (CM4 and CM7)
« Boot CM4 (CM7 Gated)
« Boot CM7 (CM4 Gated)

15
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The HSEM Peripheral

Sponsored By |

HSEM is a hardware semaphore module used to manage access
permissions and synchronization of resources between multiple processes.

« 32 Semaphores
« Multiple locking mechanisms

« 1 step read lock

« 2 step write, read back lock
Located on the AHB interface bus

Slave AHB
e

AHB master ID |

HCLK |

AHB interface

Core ID clear

Semaphores
0-31

Wrile/Read

Read Lock

HSEM

Interrupt management

CPU1 _ . GF’.U1 Interrupl requesl
Interrupt '

CPUZ CPU2 Inlerrupl reguesl
Interrupt '

Source: STM

16
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What are some possible applications for the HSEM?
- Used prior to a peripheral access

- Manage shared resources

- Synchronize processes

- All the above

- None of the above

17



c C Continuing P
E Education Sponsored By
Center

Thank you for attending

Please consider the resources below:
* www.beningo.com

- Blog, White Papers, Courses
« Embedded Bytes Newsletter
« http://bit.ly/1BAHYXm

From www.beningo.com under
- Blog > CEC - Introduction to Multicore RTOS-based Application Development

18
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