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Webinar Logistics

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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THE SPEAKER

Jacob Beningo

Visit ‘Lecturer Profile’

Beningo Embedded Group - President

Focus: Embedded Software Consulting

An independent consultant who specializes in the design of real-
time, microcontroller based embedded software.

He has published two books:

« Reusable Firmware Development

«  MicroPython Projects

Writes a weekly blog for DesignNews.com focused on embedded
system design techniques and challenges.

Visit www.beningo.com to learn more ...

Visit ‘Lecturer Profile’ in your console for more details.


https://www.amazon.com/Reusable-Firmware-Development-Practical-Approach-ebook/dp/B07811CX8Q/ref=sr_1_1?dchild=1&keywords=reusable+firmware&qid=1589410049&sr=8-1
https://www.amazon.com/MicroPython-Projects-do-yourself-applications-ebook/dp/B086CXMYZV/ref=sr_1_1?dchild=1&keywords=MicroPython+Projects&qid=1589410080&sr=8-1
http://www.beningo.com/
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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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Challenges Facing Embedded Software Developers

Quality Development Costs Time to Market Scalable Solutions

* Buggy software « Smaller budgets * More debugging « Tightly coupled code
 Constant bug fixes * More features  Missed deadlines e Vendor dependency
*  Customer complaints * Increased complexity * Integration woes * Inflexible architecture
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Multicore Microcontrollers
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Why are you interested in multicore microcontrollers?
- Application partitioning

- More computing throughput

- Enhanced security applications

- Other
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Homogenous Multicore

Homogeneous multicore systems have more than one core and share the
same architecture between cores.

CPU 1 CPU 2

Arm Cortex-M4 Arm Cortex-M4




c C Continuing
E Education Sponsored By
Center

Homogenous Multicore
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Heterogenous Multicore

Heterogeneous multicore systems have more than one core that consist of
different architectures between the cores.

CPU 1 CPU 2

Arm Cortex-M4 Arm Cortex-MO+

10
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Heterogeneous Multicore

Cypress PSoC 64 Example:
e Cortex-M4 (150 MHz)

 Application rich core
« Cortex-MO+ (100 MH2z)
 Dedicated security core

PSoC® 64 Line

MCU Subsystem

arm

Cortex®-M4
with SP FPUS
150-MHz

I-Cache 8KB
I-Cache 8KB

RTC

Shared Memory
SRAM: 1IMB

Secure Co-processor

ARM Cortex®-M0+
100-MHz

Root-of-Trust

Secure Boot

Crypto Acceleration

a
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Advanced Microcontroller Bus Architecture (AMBA- AHB) and IPC

12-bit SAR

CapSense

Digital Blocks

TCPWM
x32

Communication Interfaces

SDHC x2 SCB? x12
Deep-Sleep SCB

1S x2 SMIF
PDM-PCM (Quad-SPI)

Bluetooth Smart Connectivity

BLE 5.0 Link Layer

2 4-GHz RF Transceiver

1/0 Subsystem
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Which Multicore model is most interesting to you?
- Homogeneous Multicore
- Heterogeneous Multicore

12
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Application Example: Al and Real-time Control

STM32H7
'. . Chrom-ART C
D Dlsplay Display Interface Accelerator™ HI'YI::O
JPEG codec as Motor control
arm
Cortex-M7
NOR Quad-SPI
eMMC
SDRAM
SD card
Sensing
Hi-res

timer

Communication

Voice recognition

13
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Application Example: Real-time Control
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Chrom-ART

Display Interface

Accelerator™
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I LCD-TFT

NOR Quad-SPI Interface
eMMC

SDRAM

SD card

arm

Cortex-M7

JPEG codec

=== " STM32H7  f=======-
! Crypto | 1__optional |
: Hash !

FLASH

Main
DMA

Timing defined in
multiple timers
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Application Example: Security Solutions

D Display
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N

NOR Quad-SPI
eMMC

SDRAM

SD card

Chrom-ART STM32H7

Accelerator™

< Display Interface

Memory
Interface

JPEG codec

arm

Cortex-M7

ﬁ Security

services”

Hi-res
timer
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Conclusions

« Multicore microcontrollers have several use cases that can be applied
today.

* Partitioning application domains is the future of embedded systems.

« Heterogeneous Multicore is the most common microcontroller
architecture.

* Primary use cases today:

* Separating comms and real-time control

 Application and security

« AI/ML and real-time control

* Rich graphics and real-time control 6
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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

17


http://www.beningo.com/
http://bit.ly/1BAHYXm
http://www.beningo.com/
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