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DC Motor Controls with the RP2040 Pico

DAY 2: RP2040 Pico and MicroPython Basics Part 1
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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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ULN2003 4-Phase Stepper 
Motor with 5V Drive Board

SunFounder Raspberry Pi Pico 
Starter Kit L298N Motor Drive Controller 

Board

Course Kit and Materials

1-5V – 6VDC Motor
1 Channel Relay Module
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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-
M0+ processors, the most energy-efficient Arm processor 
available” (Adams, 2021).
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A Brief MicroPython Introduction
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MicroPython is a small and efficient implementation 
of: 
•Python 3 programming language.  
•A subset of the Python standard library.
•An optimized Python standard library

Additional Notes: 
•MicroPython can run on microcontrollers.
•Can run in constrained environments.
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Damien P. George PhD                                 Logo

Additional Notes: 
• Initial Release Date: May 3, 2014.
• Stable Release Date: September 2, 2020.

Sources: https://en.wikipedia.org/wiki/MicroPython

Creator of  
MicroPython

https://micropython.org/

A Brief MicroPython Introduction. . .
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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.
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Accessing and Installing MicroPython Firmware. . .

RP1-RP2 
Removable 

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 
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Accessing and Installing MicroPython Firmware. . .
NOTE:
INDEX.HTM
Web page providing Raspberry Pi 
Documentation

https://www.raspberrypi.com/documentati
on/microcontrollers/raspberry-pi-pico.html



Sponsored By

14

Accessing and Installing MicroPython Firmware. . .

NOTE:
INFO_UF2.TXT. RP2040 Pico information on the bootloader 
version
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Accessing and Installing MicroPython Firmware. . .

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

RP1-RP2 
Removable 

Drive-Firmware 
will be installed 

here!
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Question 2

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)
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MicroPython Controls Lab Activities. . .
Selection Mode

Select RP2040
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MicroPython Controls Lab Activities. . .
Mu Editor 
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MicroPython Controls Lab Activities. . .
Read-Eval-Loop-Print (REPL)

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.

According to the python programming language:
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MicroPython Controls Lab Activities. . .
Read-Eval-Loop-Print (REPL)
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Question 3

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



Sponsored By

27

Question 4

What MicroPython library is needed to assign 
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)
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Lab: MicroPython Transistor Relay DC Motor Controller 
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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. 

Lab: MicroPython Transistor Relay DC Motor Controller. . . 
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The transistor and 
electromechanical relay allow 
the RP2040 microcontroller 
to easily control a DC or AC 
motor!

Transistor Relay
Module

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

RP2040 Transistor Relay DC 
Motor Controller Circuit 

Schematic Diagram
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Lab: MicroPython Transistor Relay DC Motor Controller. . . 

To run the
MicroPython Code, 
click the Run button
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Lab: MicroPython Transistor Relay DC Motor Controller. . . 

RP2040 Transistor Relay DC Motor 
Controller  in Operation

https://youtu.be/cdqp-6-Sq8IWatch Video Clip
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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
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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



Thank You
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