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Webinar Logistics

 Turn on your system sound to hear the streaming presentation.

« If you have technical problems, click “Help” or submit a question
asking for assistance.

- Participate in ‘Attendee Chat’ by maximizing the chat widget in your
dock.
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Dr. Don Wilcher

Visit ‘Lecturer Profile" in your console for more details.
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Agenda:

A Brief MicroPython Introduction

Accessing and Installing MicroPython Firmware
MicroPython Controls Lab Activities

Lab: MicroPython Transistor Relay DC Motor Controller
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Raspberry Pi RP2040 :

"Raspberry Pi RP2040 SoC, a surprisingly powerful yet
radically low-cost microcontroller packing dual Arm Cortex-

MO+ processors, the most energy-efficient Arm processor
available” (Adams, 2021).
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A Brief MicroPython Introduction

MicroPython is a small and efficient implementation
of:

* Python 3 programming language.
* A subset of the Python standard library.
* An optimized Python standard library

g

//..

Additional Notes:

« MicroPython can run on microcontrollers.
« Can run in constrained environments.

m
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A Brief MicroPython Introduction. .

Creator of
MicroPython

| Damien P. George PhD

' Additional Notes:

|

;
ﬁh.

* Initial Release Date: May 3, 2014.

» Stable Release Date: September 2, 2020.
Sources:  https:/en.wikipedia.org/wiki/MicroPython

https://micropython.org/




Question 1

Who is the creator of MicroPython?
a) Neil Gernshenfeld

b) Seymour Papert

c) George Damien

d) Damien George
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Accessing and Installing MicroPython Firmware. . .

 Insert the micro-USB cable into the micro-USB port on your
Raspberry Pi Pico board.
« Hold down the BOOTSEL button on the top of the Raspberry Pi

Pico board.

«  While pressing the BOOTSEL button, insert the other end of the
micro-USB into your development system's USB port.

« After a few seconds, the RP2040 Pico should appear as a remote
drive.

10
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Accessing and Installing MicroPython Firmware. . .

= > RPI-RP2 (E)

v M This PC B HName Date modified Type
[ Desktop it INDEX 9/5/2008 4:20 PM Microsoft Edge HT...

E Documents

. INFO_UF2 9/5/2008 4:20 PM Text Document

L Downloads

@ Music
: Pictures

RP1 ‘RPZ ¥ videos
Removable =8 Windows (C)
Drive
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Accessing and Installing MicroPython Firmware. . .

NOTE:
In the File Manager window, 2 files will be present on the RP2040 Pico
drive
a) INDEX.HTM: A Raspberry Pi Documentation and information web
page. Information presented includes:
i. Raspberry Pi Computers
ii. microcontrollers
b) INFO_UF2.TXT: RP2040 Pico information on the bootloader version

12
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Accessing and Installing MicroPython Firmware. . .

phs
INDEX.HTM

Microcontrollers

Web page providing Raspberry Pi

Documentation
Raspberry Pi Pico and Pico W

The family https://www.raspberrypi.com/documentatsi
on/microcontrollers/raspberry-pi-pico.html|

The C/Ces SOK

Raspberry Pi Pico and Pico H

13
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Accessing and Installing MicroPython Firmware. . .

NOTE:
INFO_UF2.TXT. RP2040 Pico information on the bootloader
version

E INFO_UF2 - Notepad

File Edit View

UF2 Bootloader vi1.@
Model: Raspberry Pi RP2
Board-ID: RPI-RP2

14
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Accessing and Installing MicroPython Firmware. . .

Installation instructions

Flashing via UF2 bootloader

To get the board in bootloader mode ready for the firmware update, execute ine.bootloader () atthe
MicroPython REPL. Alternatively, hold down the BOOTSEL button while plugglng the board into USB. The uf2 file
below should then be copied to the USB mass storage device that appears. Once programming of the new firmware
is complete the device will automatically reset and be ready for use.

Firmware

Releases

v1.19.1 (2022-06-18) .uf2 [Release notes] (latest)
v1.18 (2022-01-17) .uf2 [Release notes]
v1.17 (2021-09-02) .uf2 [Release notes]
v1.16 (2021-06-18) .uf2 [Release notes])
v1.15 (2021-04-18) .uf2 [Release notes]
v1.14 (2021-02-02) .uf2 [Release notes]

Nightly builds

v1.19.1-367-g203dae41f (2022-08-05) .uf2
v1.19.1-365-g5852fd770 (2022-09-05) .uf2
v1.19.1-358-g0b26efe73 (2022-08-31) .uf2
v1.19.1-357-gaf100b702 (2022-08-31) .uf2

15

https://micropython.org/download/rp2-pico/
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Accessing and Installing MicroPython Firmware. . .

= > RPI-RP2 (E)

v M This PC B HName Date modified Type
[ Desktop it INDEX 9/5/2008 4:20 PM Microsoft Edge HT...

E Documents

. INFO_UF2 9/5/2008 4:20 PM Text Document

L Downloads

@Music
RP1-RP2 ; :::;5
Removable ; )
Drive-Firmware
will be installed
herel

=8 Windows (C)




Question 2

s

o |
Which file provides Raspberry Pi documentation?
a) INDEX.HMT
b) INDEX. XML
c) INDEX.DOC
d) INDEX.HTM
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MicroPython Controls Lab Activities

NOTE:

To conduct the MicroPython Controls Lab Activities, the Mu Editor

will be used.

Download Mu (codewith.mu)

About Tutorials How to..? Disc

Develc

® Download

Download Mu

The simplest and easiest way to get Mu is via the official installer for Windows or Mac OSX (we no longer support 32bit Windows). We also have an experimental Appimage for Linux
users running on Intel based hardware.

The current recommended version is Mu 1.1.1. We advise people to update to this version via the links for each supported operating system. All previous beta versions of Mu can be
downloaded from here.

!J Windows Installer

. Instructions

#  Mac OSX Installer

Instructions

A Linux Appimage Package (Experimental)

Instructions
L

ATTENTION LINUX USERS!

On Linux, in order for Mu to work with the MicroPython based devices you need to ensure you add yourself to the correct permissions group (usually the dialout or wuep
groups). Also make sure that your distribution automatically mounts flash devices, or make sure to mount them manually. ’| 8
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MicroPython Controls Lab Activities. . .
Selection Mode
- ,

o) (+)(L)(SLip)(illeal(Alli@) (@) (Cll{dbll=)2)d

Maode MNew  Load Sav:@

Please select the desired mode then click "OK". Otherwise, click "Cancel".

Pyboard MicroPython L
Use MicroPython on the Pyboard line of boards.

(.‘;]ig-‘{},f Pygame Zero .
= Make games with Pygame Zero.

RP2040
Write MicroPython directly on a Raspberry Pi Pico.

ﬁ- Web
P Build simple websites with the "Flask” web framewark.

Change mode at any time by clicking the "Mode" button containing Mu's logo.

oK Cancel

. Python3 19
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MicroPython Controls Lab Activities. . .
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Mu Edit
@ Download About Tutorials How to..? Discuss Develo|

Code with Mu: a simple Python editor for beginner programmers.

Start Here

pers Language =

F)(4+)(X2)(&)(0)0n)(E) (M) (@)(Q)(C)(d)2)(O

Mode New Load

w
&
<

Run Debug REPL Plotter Zoom-in Zoom-out Theme Check Help Quit
hello.py * X
L

20
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MicroPython Controls Lab Activities. . .

Read-Eval-Loop-Print (REPL)
According to the python programming language:

REPL is the language shell, the Python Interactive Shell. The REPL acronym
is short for Read, Eval, Print and Loop.
The Python interactive interpreter can be used to easily check Python
commands. To start the Python interpreter, type the
command python without any parameter and hit the “return” key.
The process is:

1.Read: take user input.

2.Eval: evaluate the input.

3. Print: shows the output to the user.

4.Loop: repeat.

21
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MicroPython Controls Lab Activities. . .
Read-Eval-Loop-Print (REPL)

MicroPython v1.19.1 on 2022-09-05; Raspberry Pi Pico with RP2040
Type "help()" for more information.
>>>

>>> print ("Hello World")

Hello Wor ld

>>> a=h

>>> b=6

>>> print (a+b)

11

>>> print (axb)

30

>>> print (a-b)

-1

>>> print (a/b)

0.8333333

>>>

22



Question 3

s

® |
When using the Raspberry Pi Pico board, which
Mu Editor mode to use?

a) Python3

b) Pyboard MicroPython

c) Raspberry Pi Pico

d) RP2040
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MicroPython Controls Lab Activities. . .
Read-Eval-Loop-Print (REPL)

RP2040 REPL

MicroPython v1.19.1 on 2022-09-05; Raspberry Pi Pico with RP2040
Type "help()" for more information.
>55

>>> help ()
Welcome to MicroPython!

For online help please visit https://micropython.org/help/.

For access to the hardware use the 'machine' module. RP2 specific commands
are in the 'rp2' module.

Quick overview of some objects:

machine.Pin(pin) —-- get a pin, eg machine.Pin(0)

machine.Pin(pin, m, [p]l) —-— get a pin and configure it for IO mode m, pull mode p
methods: init(..), value([v]), high(), low(), irg(handler)

machine.ADC (pin) —-- make an analog object from a pin
methods: read_ulé()

machine.PWM(pin) -- make a PWM object from a pin

methods: deinit(), freq([f]), duty_ul6([d]), duty_ns([d])
machine.T2C(id) —-- create an T2C obiect (id=0.1) 24



c C Continuing -
E Education Sponsored By w !
Center conponarion 8

MicroPython Controls Lab Activities. . .
Read-Eval-Loop-Print (REPL)

>>> dmport machine

>>> Transistor_relay_module = machine.Pin(2, machine.Pin.0UT)
>>> Transistor_relay_module.value(l)

>>> Transistor_relay_module = machine.Pin(1, machine.Pin.0UT)
>>> Transistor_relay_module.value(l)

25
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MicroPython Controls Lab Activities. . .
Read-Eval-Loop-Print (REPL)

>>> dmport machine

>>> Transistor_relay_module = machine.Pin(2, machine.Pin.OUT)
>>> Transistor_relay_module.value(1)

>>> Transistor_relay_module = machine.Pin(1, machine.Pin.0OUT)
>>> Transistor_relay_module.value(1)

>>> Transistor_relay_module.value(0)

R
Create anywhere.

[Of 0]
Y

26




Question 4

~

What MicroPython library is needed to assign °4
input and output pins of the RP2040
microcontroller?

a) import machines

b) import machine

c) import utime

d) none of the above
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MicroPython Controls Lab Activities. . .
Read-Eval-Loop-Print (REPL)

>>> print(pushbutton_switch.value())

1
>>> print(pushbutton_switch.value())

0
>>>

28
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Lab: MicroPython Transistor Relay DC Motor Controller

I
WFEEEE EFFEEE ¥

E
=

29
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Lab: MicroPython Transistor Relay DC Motor Controller. . .

Big IDEAS (Learning Objectives):

1. The participant will be able to wire a transistor-based electromechanical
relay DC Motor Controller.

2. The participant will be able to create a DC motor controller code using
MicroPython.

3. The participant will be able to test a transistor relay DC motor controller
using MicroPython.

30
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Lab: MicroPython Transistor Relay DC Motor Controller. . .

The transistor and

Transistor - Relay Driver Circuit

electromechanical relay allow

the RP2040 microcontroller
to easily control a DC or AC

motor!

-

Transistor

~

(

Electromechanical
Relay

Transistor Relay

~ Module

31
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Lab: MicroPython Transistor Relay DC Motor Controller. . .

RP2040
Pi

32
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Lab: MicroPython Transistor Relay DC Motor Controller. . .

Transistor-Relay Module
RP2040

Pi Transistor Electromechanical

Relay : DC Motor
B0 = ‘ > 4

o O

l

33
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Lab: MicroPython Transistor Relay DC Motor Controller. . .

3.V3(0UT) vBUS COM +
3 RP2040 TesnaistogtRelny Module RP2040 Transistor Rglay .DC
’L, 5 o] * | srot e Motor Controller Circuit
P . .
o /: || ) Schematic Diagram
17 GPO "1,‘[ | NO 15 ,. ‘x 1o ke

P
10K-clwn
GND
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Lab: MicroPython Transistor Relay DC Motor Controller. . .

To run the
MicroPython Code,
click the Run button

rF i+ & & B @M Q) (G 2 ) (O

Mode New Load Save Run Files REPL Plotter Zoom-in Zoom-out Theme Check Tidy Help Quit

Transistor_Relay_Module_flasher.py x
1 import machine
import utime

Transistor_relay_module = machine.Pin(1, machine.Pin.QUT)

Transistor_relay_module.value(1l)

utime.sleep(1)

Transistor_relay_module.value(0)
10 utime.sleep (1)

2
3
4
5
6 while True:
7
8
9

35
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Lab: MicroPython Transistor Relay DC Motor Controller. . .

RP2040 Transistor Relay DC Motor
Controller in Operation

Y SEsUINgEEEE SPEE Tl
- - ._".. !_.‘._..".: :...‘. N

!II'I.IIII.U '

FECEY TUveEs STaew
LR SEEes ww

Watch Video Clip ‘ https://youtu.be/cdgp-6-Sg8l|

36



Question 5

What MicroPython library is needed to create
delays?

a) import delay

b) import pause

c) import utime

d) none of the above
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Thank you for attending
Please consider the resources below:

Adams, J. (2021, February 1). Raspberry pi rp2040: Our microcontroller for the masses.
https://www.arm.com/blogs/blueprint/raspberry-pi-rp2040

RP2040 Datasheet. (2022). RP2040 datasheet: A microcontroller by raspberry pi.
https://datasheets.raspberrypi.com/rp2040/rp2040-datasheet.pdf

Raspberry Pi Pico Resources: Raspberry Pi Documentation - Raspberry Pi Pico and Pico W

38
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