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Getting Started with the Raspberry Pi Pico

DAY 1 : Introduction to the Raspberry Pi Pico
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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.

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
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THE SPEAKER

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 ...

Jacob Beningo

Visit ‘Lecturer Profile’

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

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.


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

 Introduction to the Raspberry Pi Pico

«  Writing your First Raspberry Pi Pico Application
 Interfacing with Raspberry Pi Pico Peripherals

« Designing Multicore Raspberry Pi Pico Applications
« Using MicroPython on the Raspberry Pi Pico

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
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The Raspberry Pi’s

Rasbian, the Linux
Debian port for Raspberry
Pi, is launched.

o

The Tst edition Raspberry Pi
Model B goes on sale.

The simpler, cheaper Model A
is launched with fewer
peripherals and connectors.

IS

Raspbian

NOOBS (New Out of Box
Software) is released to make
OS installation easier.

The Model B+ is
launched with small, yet
important changes to
the original form factor.

The Raspberry Pi Zero is
launched at an astounding
price under $10.

The Raspberry Pi Computer
) Module 3 is launched.

o

The Raspberry Pi Compute
Module, aimed at embedded
Pi projects, is released.

The Raspberry Pi 3 is launched
with a 64-bit quad core processor
and built-in WiFi and Bluetooth
Low Energy.

The Raspberry Pi Zero W is launched
bringing wireless functionality to the
Zero platform at a very low price.

Raspberry Pi 2 (model B) is
launched with a faster processor
and double the memory.

o

Raspberry Pi manufactured
its T millionth board.

Source: https://www.sparkfun.com/raspberry_pi

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
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The Raspberry Pi’s

The Compute Module 4 is
launched, marking a large
redesign of the platform.

o

: The Raspberry Pi 400 is
The official OS for the —O launched as a Raspberry Pi

Pi, Rasbian, is renamed bedded i s
“Raspberry Pi 0S” em in a keyboard.

The Compute Module
3+ launches, providing
an embedded version
of the 3B+

The Raspberry Pi 3 Model B+ is
launched with a better processor
and 5 GHz wireless capability.

Raspberry Pi launches
the Pico with its own
RP2040 microcontroller.

A more compact and
more economic Model
A+ launches.

The Raspberry Pi 4 is launched,
featuring support for two displays
(4k). gigabit ethernet, and a USB
Type C port for power.

Source: https://www.sparkfun.com/raspberry_pi

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
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The Raspberry Pi Pico

A $4 MCU board
« RP2040
 Dual Core

* SDK's
« C
« MicroPython

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
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Are you planning to follow along with a Raspberry Pi Pico?
- Yes

- No
- Not sure

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.



C c Continuing
E Education Sponsore d By
Center

2 The Raspberry Pi Pico Hardware
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The Module Overview

« GPIO (23)

* Any GPIO can be PWM

« UART (2)
o 12C(2)

« SPI(2)

- Analog (3)

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
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The RP2040 Microcontroller

RP2040

Crystal

. Dual ARM Cortex-M0O+ @ 133MHz - ‘rmj

A
\

A
Y

« 264kB on-chip SRAM 7 -
» Support for up to 16MB of off-chip o (] |
Flash B
« DMA controller e ) oo ) ol || o s o i<
» Interpolator and integer divider E
peripherals = i

12
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The RP2040 Microcontroller

rComroI
Cortex-MO+ Cortex-MO+ System DMA
Core 0 Core 1 1-Write 1-Read
AHB-Lite Crossbar 4:10

|

AHB-Lite Splitter

N S S i

SRAM4 | | SRAMS APB Flash
1
4KB 4kB Bridge XIP 2 2 LEE

APB Splitter

e R e e e n e e i

UARTO UART1 SPI0 SPI

ROM SRAMO SRAM1 SRAM2 ’ SRAM3
16 kB 64 kB 64 kB 64 kB 64 kB

Watch- Other peripherals
12CO 12C1 ADC PWM Timer dog RTC and system

control registers

13
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Raspberry Pi Pico Expander

« SWD /JTAG connector
e USD card slot
« GPIO expansion
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What do you think is the most interested feature of the Raspberry Pi Pico?
- Dual Core Microcontroller

- MicroPython Support

- |/O Capabilities

- Cost

- Other

15
© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
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3 The Software Toolchains
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C SDK

» Git Repo
 NPttps://github.com/raspberrypi/pico-sdk

* (Git Examples
 NPttps://github.com/raspberrypi/pico-examples

* Getting Started Guide
 Nhttps://datasheets.raspberrypi.com/pico/getting-started-with-pico.pdf

17
© 2022 Beningo Embedded Group, LLC. All Rights Reserved.


https://github.com/raspberrypi/pico-sdk
https://github.com/raspberrypi/pico-examples
https://datasheets.raspberrypi.com/pico/getting-started-with-pico.pdf
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C SDK

© 2022 Beningo Embedded Group, LLC. All Rights Reserved.

adc

blink
clocks
cmake
divider
dma

flash

gpio
hello_world
i2c
ide/vscode

interp

multicore
picoboard
pio

pwm
reset

rtc

spi
system
timer
uart

usb

watchdog

18
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MicroPython SDK

Python interpreter for Python 3.5 that runs on MCU's

Getting Started Guide
 https://datasheets.raspberrypi.com/pico/raspberry-pi-pico-python-sdk.pdf
Reference

e https://docs.micropython.org/en/latest/rp2/quickref.html

Library

 https://docs.micropython.org/en/latest/library/rp2.htm

19
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https://datasheets.raspberrypi.com/pico/raspberry-pi-pico-python-sdk.pdf
https://docs.micropython.org/en/latest/rp2/quickref.html
https://docs.micropython.org/en/latest/library/rp2.html

Continuing -
E Education Sponsored By
Center CORPORATION

Which SDK are you most interested in using?
- Clanguage
- MicroPython

20
© 2022 Beningo Embedded Group, LLC. All Rights Reserved.
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Thank you for attending

Please consider the resources below:
* WWW.peningo.com

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

From www.beningo.com under
- Blog > CEC - Getting Started with the Raspberry Pi Pico

22
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http://bit.ly/1BAHYXm
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