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When reading this, you shouldhave downloaded the ZIP file forthis product.
Unzip it and you will get a folder containing tutorials and related files. Pleasatart with this PDF tutorial.

I Unzip the ZIPfile instead of opening the filein the ZIP filedirectly.
I Do not move, delete or rename files in thefolder just unzipped.
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Encounter problems? Don

When there are packaging damage, quality problems, questions encounténg in use, etc., just send us an
email. We will reply to you within one working day and provide a solution

support@freenove.com

Safetyand Precautions

Please follow the followingsafety precautionswhen usingor storing this product:
Keep this product out of the reach of children uneer 6 years old.
This product should be used only when there is adult supervision present as young children lack necessary
judgment regarding safety and the consequences of product misuse.
This product contains small parts and parts, which are sharp. This product contaieectrically conductive
parts. Use caution with electrically conductive parts near or around power supplies, batteries and
powered (live) circuits.
When the product is turned ON, activated or tested some parts will move or rotate. To avoid injuries to
hands and fingers, keep them away from any moving parts!
Itis possible that an improperly connected or shorted circuit may cause overheating. Should this happen,
immediately disconnect the power supply or remove the batteries and do not touch anything untiit
cools down! When everything is safe and cool, review the product tutorial to identify the cause.
Only operate the product in accordance with the instructions and guidelines of this tutorial, otherwise
parts may be damaged or you could be injured.
Storethe product in a cool dry place and avoid exposing the product to direct sunlight.
After use, always turn the power OFF and remove or unplug the batteries before storing.

Any concerns?* support@freenove.com
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About Freenove

Freenove provides open source electronic products and servicagorldwide.

Freenove is committel to assistcustomersin their education of robotics, programming and electronic circuits
so that they maytransform their creative ideas into prototypes and new andinnovative products.To this end,
our services includebut are not limited to:

Educational and Entertaining Project Kits for Robots, Smart Cars anddDes
EducationalKitsto Learn Robotic Software Systemfor Arduino, Raspberry Pi andnicro: bit
Electronic Component Assortments, Electronic Modules and Speciadd Tools

Product Development and C ustomization Services

You can find more about Freenove andjet our latest news and updatesthrough our website:

http://www.freenove.com
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All the files, materials and instructional guidegprovided are released underCreative Commons Attribution
NonCommercial ShareAlike 3.0 Unported Licensé copy of thislicensecan be foundin the folder containing
the Tutorial and software files associated with this product

This means you can useéhese resource ih your own derived works, in part or completely, tut NOT for the
intent or purpose of commercial use.

Freenove brand and logo are copyright of Freenove Creative Technology Co., Lahd cannot be used without
written permission.
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Other registered trademarks and their owners appearing in this document:

Arduino is atrademark of Arduino LLC lfttps://www.arduino.cc/).

Raspberry Pi is a trademark ofRaspberry Pi Foundatior(https://www.raspberrypi.org/).
Raspberry PPico is a trademark ofRaspberry Pi Foundatior(https://www.raspberrypi.org/).
micro:bit is atrademark of Micro:bit Educational Foundation(https://www.microbit.org/).
ESPRESSIFand are trademarks of ESPRESS8ystems (Shanghai) Cd.td
(https://www.espressif.com).

Any concerns?* support@freenove.com
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Preface

Raspberry Pi Pico is a tiny, fast, and versatile board built using RP2040, a brand rewerocontroller chip
designed by Raspberry Pi in the UKGetting started is as easyas dragging and dropping a file, it is suitable
for beginners and makers to develop, design and research.

Raspberry Pi Pico isymgrammable in GC++ and MicroPython. In this tutorial, we use Micropython to develop,
which isa very easy to learn languagewith lean and simplecode, hence it isvery suitable for beginners to
learn andfor secondary development.

| downloaded the related material for Raspberry Pi o tutorial, you can download it from this
link:
https://github.com/Freenove/Freenove Ultimate Starter Kit_for Raspberry Pi Pico

In this tutorial, we devide each project into 4 sections:

1 Component list: helpsusersto learn and find what components needed in each project

2 Component knowledge: allows you to learn the features and usage of the components.

3 Circuit: assists to build circuit for each project.

4  Code and annotation: makes it easier for users to learn to use Raspberry Pi Pico and make secondary
development.

After completing the projects in this tutorial, you can alsocombine the components in different projects to
make your own smart homes, smart car, robot, etchringing your imagination and creativity to life with
Raspberry Pi Pico.

If you have any problems or difficulties using this product, please contact us fogquick and free technical
support: support@freenove.com

Any concerns?* support@freenove.com
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RaspbernyfPiPico

Raspberry Pi Pico is a lightweight electronic product with tiny size and low price. From the picture below we
can see that its onboardresourceshave been connected to the edge interface, which is very suitable for
electronic enthusiasts to use in DIY.

The hardware interfaces are distributed as follows

Frame color Description
Pins

BOOTE button

USBport

LED

Debugging

Any concerns?* support@freenove.com
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Function definition of pins:

UART? TX | 12C0 SDA

UARTD TX SPI0 RX 1
UARTO RX SPI0 CSn 2
3

.

[__GND__ Qi

SPI0 SCK

fi2c1scL ] sPioTx | GP7 R
[UART1 TX J 1200 SDA J _SPi1Rx § _GPE Rl

SPIT CSn

[__GP6__J

1
[_GND__RiE

ADC_VREF
- § GP28
3

<8 RUN
) GP22
ey GND |

pres
& & & & & & & & & % & & & 8 B B B 2 "B

) GP27 ) ADCT | 1207 SCL |
EllGP26 § ADCO | 12C1 SDA |

SPI1 SCK 14 o GP21
15 § GP20 |
16 % SPIO T
SPI1 CSn e . 2 E
18 B 3
LI * DEBUG 2 SPI0 CSn
CRIRFE IEEE 20 - . (A8 GP16 _§ SPI0RX_J 12C0 SDA § UARTO TX
Color Pins Color Pins
C — Povier
[ UART(defualt) UART
] P! i2C
SystemControl - Debugging
For details https://datasheets.raspberrypi.org/pico/pico datasheet.pdf
Any concerns?* support@freenove.com
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GND Ground Pin
Power VBUS(microUSB Voltage)VSYS(25VDClnput)s 3V3(3.3V OUT) 3V3_EN(Enables Picg

System Control

Run(Start or disable RP2040 microcontrolleor reset)

ADC

Raspberry Pi Pico has a total of 5 ADC with a resolution of 12 bits, which are
ADCOGR26) ADC1GR27) ADC2(GP28) ADC3(GP29), ADC4espectively. Among
them, ADC3(GP29)is used to measure the VSYS on Picboard; ADC4is derectly
connected to the RP s built-in tempertature sensor.ADC_VREF can connect t
external accurate voltmeter as ADC reference. ADC_GND pirnuised asthe reference
point for grounding.

PWM There are 16 PWM channels oRRaspberryPiPico, each of which can control frequency
and duty cycle independently. The GPIO pins are switched to PWM function.

UART There are 2UART UARD UARTL1

SPI Thereare 2 SH: SPO  SPL.

12C 212C: 12C0 12C1.

Debugging It is used when debugging code.

UART 12C, SPIDefalt Pin

Function Default
UARTBAUDRATE 115200
UARTBITS 8
UART STOP 1
UARD_TX Pin 0
UARD_RX Pin 1
UARTL_TX Pin 4
UARTL_RX Pin 5
Function Default
12C Frequency 400000
12C0 SCL Pin 9
I2C0 SDA Pin 8
12C1 SCL Pin 7
I2C1 SDA Pin 6

Any concerns?*

support@freenove.com
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Pl
Function Default
SPI_BAUDRATE 1000000
SPI_POLARITY 0
SPI_PHASE 0
SPI_BITS 8
SPI_FIRSTBIT MSB
SPI0_SCK Pin 6
SPI0_MOSI Pin 7
SPI0_MISO Pin 4
SPI1_SCK Pin 10
SPI1._MOSI Pin 11
SPI1_MISO Pin 8

For more detailed information, please refer to:

https://datasheets.raspberrypi.org/pico/raspberry pi- pico- python- sdk.pdf

Any concerns?*

support@freenove.com
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RaspbernyPiPicoW

Raspberry Pi Pico W applies to all chapters in thtstorial.

Raspberry Pi Pico W adds CYW43439 as the WiFi function on the basis of Raspberry Pi Pico. It is connected to
RP2040 chip through SPI interface.

O 0@ 0 0 0 0 0 ©0 © © © o © 90 2 o0 o0 @ o0 @

Raspberry Pi Pico W ©2022 S00TSEL EH.—

5nd3d

. Il

© 0 0 0 0 0 0 0 0 ©0 0 0 0 o0 o0 o0 o0 ©0 o o

The hardwareinterfacesare distributed as follows:

© @ 0 0 0 0 0 0 0 0 0 @ 0 0 o © 0 o o o
RasphernPiPico W ©2022

mn‘
. )
= ) S
L c
=
-

ongia

© 0 0 0 0 0 0 © 0 0 0 0 0 0 0 o0 0 o o o

Frame color Description
prm— Pins
— BOOTSHutton
pr— USBport
: LED
— Debugging
—_— Wireless
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Function definition of pins:

UARTO TX § 12C0 SDA SPI0 RX GPO 1
2
GND 3

4
5

UART1 TX § 12C0 SDA SPI0 RX
UARTT RX g 12C0 SC SPI0 CSn

[y VBUS |
<8 VSYS |
LR GND
37-
<[ 3v3(0UT)
R ADC_\VREF
/3 GP28_§ ADC2 |

GND AGND
<y GP27 3 ADCT 3 [2C1SCL |
AN GP26 ADCO 12C1 SDA
30_
‘y GP22 |
8 GND |
2y GP21  papy 12C0 SCL |
) GP20  pmy 12C0 SDA |

GP19 SPI0 TX 12C1 SCL
SPI0 SCK g 12C1 SDA

“ono I
[12C1 5DA | SPI0 SCK & GPe_ I
(20T ScL | SPloT § GP7_ BT
[UART1 Tx 1 12C0S0A 1 5P Rx & GPe_ KT

UART1T RX g 12CO SCL § SPIT CSn GP9 12

“ono BB
12C1 SDA § SPI1 SCK GP10 14

NI I G 15

[UARTO X § 12C0SOA | SPIT R L GP12_ BT
[UARTO Rx 8 1200 SCL | oPit con | 6P1s B
GND 18

12C1 SDA § SPI1 SCK GP14

12C1 SCL SPIT TX GP15

pberry Pi Pico

SPI0 CSn g 12C0 SCL
21 GP16 SPI0 RX g 12C0 SDA § UARTOTX

2 & & & & & & 5 & & & 2 5 " P P B B O

20

. Ras

Color Pins Color Pins

GND Power

UART(defualt) UART

SPI 12C

SystemControl Debugging

]
GPIO ADC
]
)
]

For details https://datasheets.raspberrypi.com/picow/pice w- datasheet.pdf
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UART I2C, SP] Wireless Defalt Pin

In Arduino IDE, the default pins of serial port are Pin0 and Pin1.
Note: Serialport is virtualized by RP2040. Therefore, when using the serial port, please enable the verification
function of DTR. It can work under any baud rate.

Function Default
UARTBAUDRATE X
UARTBITS 8

UART STOP 1
UART TX Pin 0
UART RX Pin1
Function Default
I12C Frequency 400000
I2C SDA Pin 4
I2C_SCL Pin 5
Function Default
SPI_BAUDRATE 1000000
SPI_POLARITY 0
SPI_PHASE 0
SPI_BITS 8
SPI_FIRSTBIT MSB
SPI_SCK Pin 18
SPI_MOSI Pin 19
SPI_MISO Pin 16
SPISS Pin 17
Function Default
WL_ON GPIO23
WL D GP1024
WL _CLK GPI1029_ADC
WL_CS GPI025

Any concerns?*
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Chapter 0 Getting Ready(Important)

Before starting building the projects, you need to make some preparation first, which is so crucial that you
must not skip.

0.1 Installing ThonnyImportant)

Thonny isa free, open- source software platform with compact size, simple interfagesimple operation and
rich functions, making it a Python IDE for beginnersin this tutorial, we use this IDE to develograspberry Pi
Picoduring the whole process.

Thonny supports various operating systemincluding Windowsi Mac OSi Linux.

Downloading Thonny

Official website of Thonny https://thonny.org
Open- source code repositories of Thonny: https://github.com/thonny/thonny

Follow the instruction of official website to install Thonny or click the links below to download and install.
(Select the appropriate one based on your operating system.)
Operating Download links/meth ods
System
Windows https://github.com/thonny/thonny/releases/download/v4.1.3/thonny - 4.1.3.exe
Mac OS https://github.com/thonny/thonny/releases/download/v4.1.3/thonny - 4.1.3pkg
The latest version:
Binary bundle for PC (Thonny+Python):
bash <(wget- O - https://t honny.org/installer- for- linux)

With pip:
pip3 install thonny

Linux
Distro packages (may not be the latest version):
Debian, Rasbian, Ubuntu, Mint and others:
sudo apt install thonny

Fedora:
sudo dnf install thonny

You can also open Freenove_Ultimate_ Starter Kit for_Raspberry Pi_PiddPython_Software , we have
prepared it in advance.

Any concerns?* support@freenove.com
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Th Thonny, Python IDE for begir X +

&« C & https://thonny.org

Thonny 4 is dedicated to Ukraine fighting the Russian invasion.
uA Please support Ukraine! ua

Thonny

Python IDE for beginners

Download version 4.1.3 for

File Edit View Run Tools Help

Shell
»»» MDebug factorial.p)

Entas 3 Matwsal femhas: 3

Installing on Windows

The icon of Thonny after downloading is as below.

Any concerns?*
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factorial.py - Variables
def fact(n): MName Value
if n=e:
return 1 fact <function fact :
else: - EY
return fact(n-1) * n
fact(3)
n = int{input(“Enter a natural number fact(2)
print("1ts factorial is", factGN) fact
fact
def fact(n):
if n==8 def fact(n):
retur if n == @:
else: return 1
Fetur else:

Fefurn_ fact(E-1) * n

Local variables .
Local variables
MName Value
MName Value
n El

n 2

thonny-4.1.3

support@freenove.com
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ext
installation completes.
ﬁ%‘ Setup - Thonny - x
Bid Q% o w3
Welcome to using Thonny!
LEss.py
1
2 This wizard will uparade Thonny to version 3.2.7.
: | . If you want fo install Thorny for aff users, cance the instaler,
4 guess = int(inpul yninstal Thonny fom your sccount and run the installer again
g as administrator (Raht-olct Bhe instaler exeauiable and sefect
5 while n != "guess Run as administrator ).
7 if guess < n:
8 print(”gL
9 guess = ]
%] elif guess >
11 print("gL
L2 guess = i
3 else:
14 print(™yc

If you do not want to

i Setup - Thonny

Select Destination Location
Where should Thonny be installed?

Th

Setup will install Thonny into the following folder.

To continue, dick Mext, If you would like to select a different

At least 86.7 MB of free disk space is required.

Browse,

Browse...

< Back

Cancel

Any concerns?*

support@freenove.com
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Check Createdesktopicon and then it will generate a shortcut on yourdesktop to facilitate you to open
Thonny later.

is Setup - Thanny — >
Select Additional Tasks
Which additional tasks should be performed? E

Select the additional tasks you would like Setup to perform while installing Thonny,
then dick Mext,

Create top icon

C
i Setup - Thonny — x
Ready to Install
Setup is now ready to begin installing Thonny on your computer. | h

Click Install to continue with the installation, or dick Badk if vou want to review or
change any settings.

Destination location:
C:Wsers\PC\AppData‘Local\ProgramsThonny

Additional tasks:
Create desktop icon

< Back Install Cancel

Any concerns?* support@freenove.com
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During the installation process, you only need to wi for the installation to complete, and you msut not click
"Cancel", otherwise Thonny will fail tde installed.

i setup - Thonny — >
Installing
Please wait while Setup installs Thonny on your computer, h

Extracting files...
C:\... Local\Programs{Thonny\Lib\site-packages\astroid\interpreter\dunder_lookup. py

Cancel

Once you see the interface as below, Thonny has been installed successfully.

i3 setup - Thonny —

E i Q@F o5
Great successl!

liess.py,
1 Thonny is now upgrade_d. E.un it via shortout or right-dick a

- *.py file and select "Edit with Thonny™,

4  guess = int(input

5

5 while n != "guess

7 if guess < n:

8 print("gL

9 guess = J

Le elif guess > ! o )

11 print("gt The best way to predict the future is to invent it.

L2 guess = J — Alan Kay

3 else:

L4 print("yc

Create desktop icon process, you can see the below icon on your

desktop.

ah

Thanny

Any concerns?* support@freenove.com
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0.2 Basic Configuration of Thonny

Click the desktop icon of Thonny and you can see the interface of it as follows:

T Thonny — O *
File Edit View Run Device Tools Help

B 7= e

Select View A Files and Shell.

T Thonny — O *
File Edit View Run Device Tools Help
as Assistant
Events
Files -,
e |
S
(= Sys |
Hel
= Sof P
& =i |DH Notes
-
Object inspector
=i Do Qutline
————
v Shell
L9
Variables
Program arguments
Plotter
Increase font size Cirl++
Decrease font size Ctrl+-
Focus editor Alt+E
Focus shell Alt+5
o to connect to COM4: port not found IS

Backend terminated or disconnected. Use 'Stop/Restart’' to restart.

Any concerns?* support@freenove.com
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T Thonny - <untitted= @ 1:1

File Edit View Run Device Tools Help

DEd @

Files «

1]
>

This computer

=i System (C:)
=i Software (D)
=i |IDE (E:)

= Document (F:)

=untitled = =

1

Shell =

Unable to connect to COM4: port not found

Backend terminated or disconnected. Use 'Stop/Restart
' to restart.

Any concerns?* support@freenove.com
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0.3 Burning Micropython Firmwarglmportant)

To run Python programs on RaspberryPiPico, we need to burn a firmware toRaspberryPi Picofirst.

Downloading Micropython Firmware

Option 1

Raspberry Pi Pico official website:https://www.raspberrypi.com/documentation/microcontrollers/

1, dick Micropython.

Computers

RP2040

Qur first microcontroller device

C

The C/C++ SDK

Getting started with the C/C++ SDK

Accessories

Raspberry Pi Pico and Pico W

Support for Raspberry Pi Pico, Pico H,
and Pico W

PIP

The Product Information Portal (PIP) for
Raspberry Pi compliance documents

Microcontrollers

MicroPython

Getting started with MicroPython

. J

Datasheets

The Datasheets site for PDF-based
documentation

Any concerns?* support@freenove.com
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2, In the new interface, find the following content and download the corresponding UF2 according to your
Pico version

Drag-and-Drop MicroPython

+ A
Edit this on G

You can program your Pico by connecting it to a computer via USB, then dragging and dropping z file anto it so we've put together a
downloadable UF2 file to let you install MicroPython more easily.

ONONORONCRONORORONORORO

Download the carrect MicroPython UF2 file for your board:
s Raspberry Pi Pico

N\ ° Raspberry Pi Pico W (with ureguests and upip preinstalled)

Then go ahead and:

1. Push and hold the BOOTSEL button and plug your Pico into the USB port of your Raspberry Pi or other computer. Release the
BOOTSEL button after your Pico is connected.

2. It will mount as a Mass Storage Device called RFI-RP2.

If you are using a Pico board, please click Raspberry Pi Pico to download it.
If you are using a Pico W board, please click Raspberry Pi Pico W to download it.

Option 2

If you cannot download it due to network issue or other reasons, you can use the one we have prepared,

which locates at the following file path:

Freenove_ Ultimate_ Starter Kiytt hfoonr_ FRasypwaerer y Pi _Pi co/

Any concerns?* support@freenove.com
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Burning a Micropython Hrmware

Note: Pico and Pico W burn firmware in the same way. Pico's map is used here as an introduction.

Any concerns?*

1. Connect a USB cable to your computer.
2. Long pressBOOTSEIbutton on RaspberryPiPic and connect it to your computer

with the USB cable.

& & 8 & 8 "8 s s s s

.L\"lr‘plmlt".‘ PiPico 2020
A

3. When the connection succeeds, the following information will pop up on your

computer.

4. Copy the file(rp2- pico-20210618-v1.16.uf2) to RP+ RP2 and wait for it to finish, just

like copy file to a U disk.

h Home Share View

) 30 Objects
[ Desktop

|if'| Documents
; Downloads
J) Music

& Pictures

{8 videos

i Local Disk (C:)
= myDDisk (D)
s mMyEDisk (E)
= myFDisk (F)
= RPI-RP2 (G}

= RPI-RP2 (G3) w

EIE
« A <« python » Python_Firmware v O O Search Python_Firmware
24 e - o i n -
5 [ rp2-pico-20210618-v1.16.uf2 2021/7/20 13:43 UF2 File 545 KB
Freenove_Ultimate_Kit_fi
[ Thic D
= RPI-RP2 (G3) Manage - o ®
Home Share View Drive Tools 0
EIE
<« “ 4 = * ThisPC » RPI-RP2(G:) v O = Search RPI-RP2 (G:)
25 ”~ Marne Date modified Type Size
Freenove_Ultimate_Kit_for_Ras G IMDEX.HTM Chrome HTML De... 1KE
[ Thiz PC IJ INFO_UR2.TXT Text Document 1KB

support@freenove.com
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5. When the firmware finishes programming, Raspberry Pi Riowill reboot automatically.
After that, you can run Micropython.

0.4 ThonnyConnected to RaspberryPi Pico

1. O Selectinterpreter...
T& Thonny - <untitled= @ 1:1
File Edit View Run Device Tools Help

J&ZHd O

, iJ Run current script F5
Files -

Debug current script (nicer) Ctrl+F5
MicroPython de Debug current script (faster) Shift+F5
©% Debug current script (birdseye) Ctrl+Shift+B

2. Select Micropython (RaspberryPiPico) .

T Thonny options >
General Interpreter Editor Theme & Font Run & Debug Terminal Sh

Which interpreter or device should Thonny use for running your code?

MicroPython (Raspberry Pi Pico) w

The same interpreter which runs Thonny (default)
Alternative Python 3 interpreter or virtual environment
Remote Python 3 (S5H)

MicroPython (S5H)

W A aNad st

MicroPython (Raspberry Pi Pico)

MicroPython (ESPB266)
MicroPython (generic)
CircuitPython (generic)
A special virtual environment

Install or update firmware

| ok ||Cance||

Any concerns?* support@freenove.com
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3. Select USB SERIAICOMx) The number x of COMx may varifies among different

computers. You only need to make sure selectindJSB SERIA(COMXx)

How to determine the port on which your RaspberryPi Pico communicateswith your
computer?

Sep 1: When Pico

currently connected to your computer, as shown below:

T Thonny options

General Interpreter Editor Theme & Font Run & Debug Terminal Shell Assistant

Which interpreter or device should Thonny use for running your code?
MicroPython (Raspberry Pi Pico)
Dretails

Connect your device to the computer and select corresponding port below
(look for your device name, "USE Serial” or "UART").

If you can't find it, you may need to install proper USB driver first.

Port

= Try to detect port automatically =

Install or update firmware

OK Cancel

Any concerns?* support@freenove.com
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- up window and check the current ports. Now there is a newly added
port, with which Pico commucates with the computer.

T& Thonny options

General Interpreter Editor Theme & Font Run & Debug Terminal Shell Assistant

Which interpreter or device should Thonny use for running your code?
MicroPython (Raspberry Pi Pico)

]
Details

Connect your device to the computer and select corresponding port below
(look for your device name, “USB Serial” or "UART").

If you can't find it, you may need to install proper USB driver first.
Port
USB SERIAL (COM9)

[l usB SERIAL (cOM9)

E—
o ——

(o]

4. After selecting Micropython (RaspberryPiPico)
T& Thonny options

General |Interpreter Editor Theme & Font Run & Debug Terminal Sh

?

‘MicroPython (Raspberry Pi Pico)

Details

Connect your device to the computer and select corresponding port belo
(look for your device name, "USB Serial" or "UART").

If you can't find it, you may need to install proper USB driver first.

Port
lUSB- SERIAL (COMS)

oK | | Cancel |

Any concerns?* support@freenove.com
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5. When the following message displays orirhonny, it indicates Thonny has successfully
connected to Pico.

Tk Thonny - <untitied> @ 1:1

File Edit View Run Device Tools Help

Files -

MicroPython device =

\i computer B

= Disk (C)

= myDDisk (D:)
= myEDisk (E:)
= myFDisk (F:)

Shell ~

MicroPython v1.16 on 2021-06-18; Raspberry Pi Pico with RP2040
Type "help()" for more information.

>>>

Sofar, all the preparations have been made.

Any concerns?* support@freenove.com
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0.5 Testing codes(iImportant)

Testing Shell Command

Enter world )

Th Thonny - o x
File Edit View Run Device Tools Help

DeEE 4 @

Files =

"
>

MicroPython device

This computer
Di \ Micrepythen_Codes

'/ 00.0_HelloWorld
100.1_main

5 01.1_Blink

» 01.2_Blink

@ 1 02.1_ButtonAndLed

5 02.2_TableLamp

14 03.1_FlowingLight

4 04.1_BreathelLight

[/ 04.2_FlowingLight

5 05.1_RandomColorLight
11 05.2_GradientColorLight
=10 06.1_Neopixel

5 06.2_Rainbow_light

Shell =

: 6-1 RP20640
Type "help()" for more infdrma
>>> print("hello world!")

hello world!

>

Any concerns?* support@freenove.com
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Running Online

To run RaspberryPi Pico online, you need to connect it to computer. Users can use Thonny to compile or

debug programs.
Advantages

1. Users can use Thonny to compile or debug programs.
2. Through the "Shell" window, users can read the error information and output results generated during the
running of the program and query related function information online to help improve the program.

Disvantages

1. To run Raspberry Pi Pico online, you have to be connected to a computer and run with Thonny.

2. If RaspberryPiPico
other.
Opertation

1. Open Thonny and

T Thonny
File Edit View Run Device Tools Help

ns @
Files
MicroPythol

This computer
Di \ Micrepythen_Codes

00.0_HelloWorld
00.1_main

01.1_Blink

01.2_Blink
02.1_ButtonAndLed
02.2_TableLamp
03.1_FlowingLight
04.1_BreatheLight
04.2_FlowingLight
05.1_RandomColorLight
05.2_GradientColorLight
06.1_Neopixel
06.2_Rainbow _light

&l

B

]

]

]

=

&

&

B

]

]

]

=

Shell

>>> print("hello world!")
hello world!

>>>

2. On the newly pop-

Any concerns?*

T& Where to open from?

This computer

MicroPython device

support@freenove.com


http://www.freenove.com/

) www.freenove.com

Chapter 0 Getting Ready (Important) [|EEJ N

In the new dialog box, select 00.0_HelloWorld.py in

Freenove_Ultimate_Starter_Kit_for_Raspberry_ Pi_Pic®0.0_HelloWorld folder.

Tk Open

L v A » ThisPC » myDDisk (D:) » Micropython_Codes » 00.0_HelloWorld N ]

Organize » New folder

-

PicoWord ~

MName

& This PC 00.0_HelloWorld.py 2021/7/21 8:38 JetBrains PyChar...
_J 3D Objects
[ Desktop
Documents
* Downloads
» Music

[&] Pictures

B Videos

e Local Disk (C:)
= MyDDisk (D:)
am mMyEDisk (E:)
- myFDisk (F:)

|_j' MNetwork v

File nam{|00.07HeIIoWorld.py

Date modified Type Size

2 Search 00.0_HelloWorld

=y @ @

1KB

Pythan files (*.py:*.pyw) v

Open | | Cancel |

Click Runcurrent script to execute

will be printed

Tk Thenny - D:AMicropython_Codes\00.0_HelloWorld\00.0_HelloWorld.py @ 3:1
File Edit View Run Device Tools Help

D [+]
Files
MicroPython device

This computer =
Di \ Micropython_Codes

=0 00.0_HelloWorld
#00.0_HelloWorld.py

£ 00.1_main

501.1_Blink

1 01.2_Blink

[ 02.1_ButtonAndLed

11 02.2_TableLamp

5 03.1_FlowingLight

{5 04.1_BreatheLight

14 04.2_FlowingLight

14 05.1_RandomColorLight

14 05.2_GradientColorLight

11 06.1_Neopixel

v

00.0_HelloWorld.py

1 print("Hello World!")
2 print("Welcome Freenove!")
3

Shell

>>> print("hello world!")
hello world!
>>> %Run -c $EDITOR_CON

Hello World!
Welcome Freenove!

>>>

Exiting Running Online

Stop

T& Thonny - D\Micropython Codes\01.1 Blink\boot.py @ 18:1

File Edit View
RN 0o

Run Device Tools Hel

Any concerns?*

support@freenove.com
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Running Offline

When running offline, Raspberry Pi Pio

programs stored in main.py on the device once powered up.

Advantage: It can run programs when powered up without connected tacomputer and Thonny.
Disvantage:The program will stop automatically when error occurs or Raspberry Pi Pico is out of powé&ode
cannot be changed easily.

Operation

Once powered up,Raspberry Pi Picawill automatically check whether there is main.py eximg on the device.
If there is, it runs the programs in main.py and then enter shell command system. (If you want the code to run

Boot loader

Whether

main.py exists?

Runmain.py

Shell system

Any concerns?* support@freenove.com
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1. Click FileA New to create and write codes

Tk Thonny - <untitled> @ 1:1
File Edit View Run Device Td
B nhew Cirl+N
[ Open... Ctrl+ O

Recent files »

Close Crl+W

Close all Ctrl+Shift+W
=l Save Ctrl+5

Save as... Ctrl+5Shift+5

Save copy...

Rename...

Print... Ctrl+P

Exit Alt+F4

2. Enter codes in the newly opened file. Here we use codes 0f01.1_Blinkpy

as an example.

Th Thonny - <untitled> @ 13:9
File Edit View Run Device Tools Help

DEd © @

Files
MicroPython device

This computer
Di \ Micropython_Codes

00.0_HelloWorld
00.1_main

01.1_Blink

01.2_Blink
02.1_ButtonAndLed
02.2_TableLamp
03.1_FlowingLight
04.1_BreatheLight
04.2_FlowingLight
05.1_RandomColorLight
05.2_GradientColorLight
06.1_Neopixel
06.2_Rainbow_light

=

&

&

B

]

]

]

]

=

&

&

B

]

<untitled> *

Shell

from machine import Pin
import time
led = Pin(25, Pin.OUT)
try:
while True:
led.value(1)
time.sleep(©.5)
led.value(®)
time.sleep(©.5)
except:
pass

>>> print("hello world!")
hello world!

>>>

Hello World!
Welcome Freenove!

>>>

Any concerns?*
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3. C
Ta Thonny - <untitled> G - b
File Edit View
DEd
Files <untitled> *
Micro?ython device 1 from machine import Pin
2 import time
3
4 led = Pin(25, Pin.OUT) # create LED object from Pin 25, Set Pin
5
6 try:
7 while True:
Ty = 8 led.value(1) # S;t led turn on
9 time T wheetosoetor x{leep @.5s
i UU'OfHeI_loworld 10 led.y e, BT Eed turn off
@ ® 00.1_main 11 time T computer leep 0.5s
&0 01.1_Blink 12 except:
4 01.2_Blink 13 pass
1 02.1_ButtonAndLed 14
[502.2_TableLamp 15
% 03.1_FlowingLight shel
© [ 04.1_BreatheLight »>>> print("hello world!")
= 04.2_FlowingLight hello world!
©# 051 RandomColorlight >»> %Run -c $EDITOR_CONTENT
® 1 05.2_GradientColorLight Hello World!
@ 06.1_Neopixel Welcome Freenove!
{1 06.2_Rainbow_light s>

4. Select MicroPythondevice, enter main.py in the newly pop-

T& Saveto MicroPython device *
MicroPythen device =
Mame Size (bytes)

File name: main.py 0K | | Cancel |

Any concerns?* support@freenove.com
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5. You can see that codes have been uploaded to Raspberry Pi Pico.

Th Thenny - MicroPython device : /main.py ® 15:1
File Edit View Run Device Tools Help

D [+] -
Files
MicroPython device

This computer
Di \ Micropython_Codes

00.0_HelloWorld
00.1_main

01.1_Blink

01.2_Blink
02.1_ButtonAndLed
02.2_TableLamp
03.1_FlowingLight
04.1_BreatheLight
04.2_FlowingLight
05.1_RandomColorLight
05.2_GradientColorLight
06.1_Neopixel
06.2_Rainbow_light

=

&

&

B

]

]

]

]

=

&

&

B

]

v

mainpy]

WOV R WNPRE

RRRRR R
ubhwNnRr e

Shell

>>> print("hello world!")

>>>

>>>

from machine import Pin
import time
led = Pin(25, Pin.OUT)
try:
while True:
led.value(1)
time.sleep(©.5)
led.value(®)
time.sleep(©.5)
except:
pass

hello world!

Hello World!
Welcome Freenove!

v

6. Disconnect Raspberry Pi PicdJSBcable and then reconnect it,the LED onRaspberry Pi Picowill blink

repeatedly.

BO O TSEL

o
o
o
o
° "
-]
3
[- "
-
[
-
M
-
L]
=
(-
L}
L]
ad

. ®

Any concerns?*
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Exiting Offline Running

Connect RaspberryPi Pico stop/restart backen
Th Thonny - MicroPython device : /main.py @ 15:1 - [u} x
File Edit View Run Device Tools Help
DEHE O @
Files =
Mfm rom machine import Pin
“ main.py 2 import time
3
4 led = Pin(25, Pin.OUT) # create LED object from Pin 25, Set Pin
5
6 try:
\ 7 while True:
Tocompe = 8 led.vaiue(%) ) # Sit led turn on
i 9 time.sleep(©.5) # Sleep ©.5s
:i gg'?’:?::wo”d 10 led.value(@) # Set led turn off
C - 11 time.sleep(®.5) # Sleep 0.5s
# 01.1_Blink 12 except:
101.2_Blink 13 pass
1 02.1_ButtonAndLed 14
1 02.2_TableLamp 15
4 03.1_FlowingLight shell -
# 1 04.1_BreatheLight >>> print("hello world!") -
@ 1 04.2_FlowingLight hello world!
° % 05.1_RandomColorLight >>> %Run -c $EDITOR_CONTENT
® 1 05.2_GradientColorLight Hello World!
=10 06.1_Neopixel Welcome Freenove!
{1 06.2_Rainbow_light >3 .
I stop/restart backen
T Thonny - D:A\Micropython_Codes\19.1_IC_LCD1602119.1_IC_LCD1602.py @ 21:1 - ] x
File Edit View Run Device Tools Help
DsHE O @
Files -

MicroPython device

This computer =
D: \ Micropython_Codes
[} 13,1 _Joystick
1)) 14,1 _Flowing_Water_Light
I 15.1_74HC595_and_7_segment_display
1)) 15.2_4_Digit_7_Segment_Display
[} 153_LED_Matrix
1)) 16.1_Relay_And_Motor_unenable
1)) 16.2_Motor_And_Driver
I 17.1_Servo_Sweep
E ) 17.2_Servo_Knop
7 17.2_Servo_Knop.py
7. myservo.py
= 1) 181 Stepping_Motor
7 18.1_Stepping_Motar.py
7 stepmotor.py
B ¥ 19.1.1CLCD1602
2 18.1_IC_LCD1602.py
A 12CLCDpy
“ LCD_APLpY

Any concerns?*

eq=400000)
16)

10 lcd.move_to(8, @)

11 led.putstr("Hello,world!")

12 count = @

13 while True:

14 lcd.move_to(@, 1)

15 lcd.putstr("Counter:%d" %(count))

16 time.sleep ms(1000)

17 count += 1

Shell

Ty "help()" for more information.

> O<thonny>{'/': {'19.1_IIC_LCD1602.py': {'size': 428, ‘'kind': 'file', ' T 2556144116}, ‘main.py': {'size': 617,
'kind': 'file', 'time': 2556144135}, 'I2C LCD.py': {'size': 3160, 'kind': 'file', 'time': 2556144118}, 'LCD API.p
y': {'size': €725, 'kind': 'file', 'time': 2556144121}}}</thonny>>

icroPython v1.16 on 2021-06-18; Raspberry Pi Pico with RP284@

pe "help()" for more information.

> O<thonny>{'/': {'18.1 IIC_LCD1602.py': {'size': 428, 'kind': 'file', 'time': 2556144116}, 'main.py': {'size': 617,
'kind': 'file', 'time': 2556144135}, 'I2C LCD.py': {'size': 3160, 'kind': 'file', 'time': 2556144118}, 'LCD API.p
y': {'size': 6725, 'kind': 'file', 'time': 2556144121}}}</thonny>>

icroPython v1.16 on 2021-06-18; Raspberry Pi Pico with RP2840

pe "help()" for more information.

> D<thonny>{'/': {'19.1 IIC LCD1602.py': {'size': 428, 'kind': 'file’', 'time': 2556144116}, 'main.py': {'size': 617,
'kind': 'file', 'time': 2556144135}, 'I2C LCD.py': {'size': 3160, 'kind': 'file', 'time': 2556144118}, 'LCD_API.p d

support@freenove.com
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user's code file. All you need to do is upload the offline project's code file (.py) to the Raspberry Pi Pico device.

1. Move the program folder Freenove Ultimate_Starter Kit for Raspberry Pi_Pic®ython Codes to
disk(D) in advance with the pat of D:/Micropython_ Codes.Open Thonny |

T Thonny
File Edit View Run Device Tools Help

D& L]

Files

MicroPython device

This computer

= Disk (C)

=1 myDDisk (D3)
= myEDisk (E)
=1 myFDisk (F)

Shell

>>>

2. Expand 00.1 main in the Mi in the directory of disk(D), and double- click main.py,
which is provided by us to enable programs in MicroPython device to run offline.

T Thonny - DAMicropython_Codes\00.1_main\main.py @ 10:1 - u} X
File Edit View Run Device Tools Help
B =] -
Files main.py
MicroPython device 1 @
2 import uos as os
3 import uerrno as errno
4 iter = os.ilistdir()
5 IS_DIR = 0Ox4000
6 IS_REGULAR = 9x8000
7 index = ©
This computer 8
D: \ Micropythen_Codes 9 t ry:
; GO'O*HG‘_‘OWOHCI 10 while True:
© # 00.1.main 11 entry = next(iter)
“ main.py 12 filename = entry[@]
=0 01.1_Blink 13 file_type = entry[1]
@5 01.2_Blink 14 if filename == 'main.py’:
5 02.1_ButtonAndLed 15 continue .
b 02.2_TableLamp shel 7 i
# [ 03.1_FlowingLight »>> print("hello world!") "
L 04.1_BreatheLight hello world!
b 04.2_FlowingLight >33
#1 05.1_RandomColorLight Hello World!
4 05.2_GradientColorLight Welcome Freenove!
5 06.1_Neopixel >3 .

Any concerns?* support@freenove.com
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Here we use 00.1 and)1.1 cases as demonstration. The LED on Raspberry Pi Pico is usedhow the result,
which uses GP2 pin. If you have modified 01.1_Blick.py file, you need to change it accordingly.

As shown in the following illustration, right click the file 01.1 Blinkpy and select Upload to / to upload
code to Raspberry Pi Pico.

Th Thonny - DiAFresnove Ultimate_Starter_Kit_for_Raspberry_Pi_Pico\Python\01.1_Blink\011_Blinkpy @ 13:9 — o X
File Edit View Run Device Tools Help
DEE O @
Files 01.1_Blink,py
Microfythen dedce : 1 from machine import Pin
2 import time
3
4 led = Pin(25, Pin.OUT) # create LED object from Pin 25, Set Pin
5
6 try:
7 while True:
Ty = 8 led.vaiue(%) ) # Sit led turn on
9 time.sleep(©.5) # Sleep ©.5s
[quQHdPMm”d 10 led.value(@) # Set led turn off
©® 00.1_main 11 time.sleep(®.5) # Sleep 0.5s
© U1.1._5ln 10 except:
@ 01.1 Blink.py e pass
=10 01.2_Blink Maove to Recycle Bin
- e L DEREIATERE Properties d
11 02.2_TableLamp Storage space
5 03.1_FlowingLight - use Stop/Restart to interrupt more and enter REPL. "
& 04.1_BreatheLight
14 04.2_FlowingLight
* # 05.1_RandomColorLight MicroPython v1.16 on 2021-86-18; Raspberry Pi Pico with RP2040
[ B 05.2 GradientColorLight Type "help()" for more information.
11 06.1_Neopixel s> =

Upload main.py in the same way.

Th Thenny - D:\Freenove Ultimate_Starter_Kit_for_Raspberny_Pi_Pice\ Pythor\01.1_Blink\01.1_Blinkpy ® 13:9

File Edit Viev Run Device Tools Help
DEE O @

Files 01.1_Blink,py

1 from machine import Pin
2 import time

“ 01.1_Blink.py

% main.py

te LED object from Pin 25, Set Pin

w
>

ed turn on
5 5 ep 0.5s

) 10 led.value(®) # Set led turn off
= » 00.1_main 11 time.sleep(®.5) # Sleep 0.5s

efresh 12 except:

13 pass

This computer
Di \ Micropython_Codes

[200.0_Helloworld

= 01.1_Blink
2 01.1_Blink.py | Newdiectoy..

= 01.2_Blink pope

{4 02.1_ButtonAndLed

4 02.2_TableLamp

5 03.1_FlowingLight

4 04.1_BreathelLight

14 04.2_FlowingLight

Storage space

Shell

Use Stop/Restart to reconnect.

) MicroPython v1.16 on 2021-06-18; Raspberry Pi Pico with RP2840
[ ® 05.1_RandomColorLight Type "help()" for more information.
1 05.2_GradientColorLight s> .

DisconnectRaspberry Pi PicdJSB cable and reconnect it, the LED on pico will blink repeatedly.

Any concerns?* support@freenove.com
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Note
Codes hereare

T& Thonny - DAMicropython Codes\01.1 Blink\bootpy @ 18:1

File Edit Wiew Run Device Tools Help

B = (b] w

Any concerns?* support@freenove.com
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0.6 ThonnyCommon Operation

Uploading Code to RaspberryPiPico

S - click your mouse and select Uploadto / to upload

n
>

This computer
Dt % Micropython_Codes

= 00.0_HelloWorld

@ 00.0_HelloWorld.py Refresh

2 00.1 main Upload to /
- Move to Recycle Bin
A )| 1_Bl|nk Mew directory...
Properties

+ 01.2_Blink

Storage space

Downloading Code to Computer

S .py MicroP - click to select Download to ... to download the
code to your computer.

Files =

MicroPython device =

ﬂ [}[][] He”n\hf.ﬁrh\l L
== Refrezh

Download to D:\Micropython_Codes
Delete

Mew directory...

Properties

Storage space

Any concerns?* support@freenove.com
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Deleting Files fromRaspberryPi Pico

S Mi -
00.0_HelloWorld.py from Raspberry Pi Pico

Ta Thonny - <untitled> @ 1:1
File Edit Wiew Run Device Tools Help

DZd O o

Files = < untitld

MicroPython device =

@ 00.0_HelloWorld. pjsE

Download te D\Micropython_Codes
Delete
Mew directory...

Properties
Storage space

Deleting Files from your Computer Drectory

Select 00.0_HelloWorld.py - click it and select Move to Recycle Bin to delete it

]
.

This computer
0: % Micropython_Codes

=4 00.0 HelloWorld

@ 00.0_HelloWorld.py e

2 00.1_main Upload to /
? D11_B|||"|k Mew directory...
- Properties
: U12_Bllnk Storage space

Any concerns?* support@freenove.com
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Creating and Saving the code

Click File A New to create and write codes

T& Thonny - <untitled> @ 1:1
File Edit View Run Device T
B tew Ctrl+MN
5 Open... Ctrl+ 0
Recent files »
Close Ctrl+W
Close all Ctrl+Shift+W
=l Save Ctrl+5
Save as... Ctrl+5Shift+5
Save copy...
Rename...

Enter codes in the newly opened file. Here we use codes of01.1_Blinkpy as an example.

]

02.1_ButtonAndLed
02.2_TableLamp
03.1_FlowingLight
04.1_BreatheLight
04.2_FlowingLight
05.1_RandomColorLight
05.2_GradientColorLight

=

&

&

B

]

]

]

06.1_Neopixel
06.2_Rainbow _light

=

Shell
>>> print("he
hello world!
>>>
Hello World!

1lo world!")

Welcome Freenove!

ol [>>>

Th Thonny - <untitled> @ 13:9 - [m]
File Edit View Run Device Tools Help
DEHE © @
Files <untitled> *
Hicrobython device : 1 from machine import Pin
2 import time
3
4 led = Pin(25, Pin.OUT)
5
6 try:
7 while True:
-Dw‘\siji:g:;{wn_cudgs : 8 led. Vaiue (:E' ) )
9 time.sleep(8.5
! 00.07He\.\0W0r\d 10 led.value(@)
& 00.1_main 11 time.sleep(8.5)
01.1_Blink 12 except:
01.2_Blink 13 pass

Any concerns?*

support@freenove.com



http://www.freenove.com/

s www.freenove.com

Chapter 0 Getting Rady (Important)

C

Pico.

Th Thonny - <untitled> @ 15:1
File Edit View Run Device Tools Help

DEH

Files
MicroPython devic =

This computer =
Di \ Micropython_Codes

@ [0 00.0_Helloworld

£ 00.1_main

=0 01.1_Blink

=0 01.2_Blink

4 02.1_ButtonAndLed
[502.2_TableLamp

4 03.1_FlowingLight

4 04.1_BreatheLight

b 04.2_FlowingLight

14 05.1_RandomColorLight
14 05.2_GradientColorLight
@ 06.1_Neopixel

{1 06.2_Rainbow_light

<untitled> *

=

import time

try:

W~V R WwN

time
led.
time
except:
pass

RRRRR R
ubhwNnRr e

Shell

led = Pin(25,

from machine import Pin

Pin.OUT)

while True:
led.value(1)

# create LED object from Pin 25, Set Pin

# Set led turn on

The Where to save to?

x[leep 0.5s
et led turn off

This computer

leep ©.5s

MicroPython device

>>> print("hello world!")

hello world!

>»> %Run -c $EDITOR_CONTENT

Hello World!
Welcome Freenove!

v (22>

Select MicroPython device, enter main.py in the newly pop-

T& Saveto MicroPython device

Mame

File name:

MicroPythen device

Size (bytes)

main.py

| Cance||

Any concerns?* support@freenove.com
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You can see that codes have been uploaded to Raspberry Pi Pico.

Th Thonny - MicroPython device : /main.py @ 15:1 - [u}
File Edit View Run Device Tools Help
DEHE O @
Files main.py ]
- 1 from machine import Pin
' * main.py | 2 import time
3
4 led = Pin(25, Pin.OUT) # create LED object from Pin 25, Set Pin
5
6 try:
7 while True:
Tocompe = 8 led.vaiue(%) ) # Sit led turn on
9 time.sleep(©.5) # Sleep ©.5s
- ° UU.O?HeI_IoWorId 10 led.value(®) # Set led turn off
©® 00.1_main 11 time.sleep(®.5) # Sleep 0.5s
# 01.1_Blink 12 except:
5 01.2_Blink 13 pass
4 02.1_ButtonAndLed 14
) 02.2_TableLamp 15
5 03.1_FlowingLight shal
1 04.1_BreatheLight >>> print("hello world!")
L 04.2_FlowingLight hello world!
° % 05.1_RandomColorLight >>> %Run -c $EDITOR_CONTENT
4 05.2_GradientColorLight Hello World!
5 06.1_Neopixel Welcome Freenove!
b 06.2_Rainbow_light L >
C Raspberry Pi Picawill blink periodically.

Tk Thenny - MicroPythen device :: /main,

File Edit View Run Devi
R

Files main.py ]

Micro?ython device 1 from machine import Pin

* main.py 2 import time
3
4 led = Pin(25, Pin.OUT) # create LED object from Pin 25, Set Pin
5
6 try:
7 while True:

Ty = 8 led.vaiue(%) ) # Sit led turn on
9 time.sleep(@©.5) # Sleep 0.5s

- ° UU.OfHeI-IoWorId 10 led.valueF()@) # Set ?ed turn off

@ ® 00.1_main 11 time.sleep(©.5) # Sleep .55

&0 01.1_Blink 12 except:

5 01.2_Blink 13 pass

4 02.1_ButtonAndLed 14

} 02.2_TableLamp 15

5 03.1_FlowingLight shel

1 04.1_BreatheLight >>> print("hello world!")

L 04.2_FlowingLight hello world!

©# 051 RandomColorlight >>> %Run -c $EDITOR_CONTENT

4 05.2_GradientColorLight Hello World!

5 06.1_Neopixel Welcome Freenove!

b 06.2_Rainbow_light L >

Any concerns?* support@freenove.com
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07. Pastethe Sickeron the Breadboard

It is not difficult to use the Pico. However, officially, the pin functions are printed on the back of the board,
which makes it inconvenient to use. To help users finish eagbroject in the tutorial faster and easier, we
provide stickers of the pin functions as follows:

a & & a a
4 & & & &
4 & & &

a & & & &
& & & &

" * @ & * * 0 & 2 2 & 2 2 T ® 0 2 00
& & & &

- & & & &
- & & & &
& & & & &

. & & 5 & & & 5 5 5 & & 5 5 S & 5 5 &
s & & &8 &8 &5 &5 5 B & & & & & & &

You can paste the sticker on the blank area of the breadboard as above.

Note: The functional pin sequence of Pico and Pico W is the same. @itefore, even if your kit is Pico W, it is
also applicable to the sticker above.

T

one is the actual Pico and the right one is its simulation diagram.lPase note that to avoid misunderstanding.

BO O TSBL

o e e e e F e s " ® @8 " " @@=

o
o
]
°
-]
L
[
-
[
»
H
H
®
-8
[
w
L]
ad
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Note: Raspberry Pi Pico and Raspberry Pi Pico W only differ by one wireless function, and are almost identical
in other aspects. In this tutorial, except for thavireless function, other parts use Raspberry Pi Pico's map for
tutorial demonstration.

This chapter is the Start Point in the journey to build and exploré&kaspberryPi Pico electronic projects. We

Projectl1.1 Blink

In this project, we will useRaspberryPi Picoto control blinking a common LED
If you have not yet installed Thonny, clickere.

If you have not yet downloaded Micropython Firmware, clickiere.

If you have not yet loaded Micropython Firmware, clickere.

Component List

RaspberryPiPico or Picow x1

© © 000000 © 00 © 00 @0 0 0 0@
N =

. Raspberry Pi Pico W ©2022 BOOTSEL © TR .

ongia

. w‘

© © 0 ©© ©© ©o ©© © © © © © © © 06 © @

USBcable x1

Power
In this tutorial, we connectRaspberryPi Pico and compter with a USR:able.

.l-lpborry PiPico © 2020

0".36 . “a |

Q

@ @ @ @ @ @ @ @ @ @ ® @ @ @ & = @ @ @®

Any concerns?* support@freenove.com
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Code

Codes used in this tutorial are saved in
Freenove_Ultimate_Starter_Kit_for_Raspberry_Pi_Picd?ython_Codes . You can move the codes to any
location. For example, we save the codes in Disk(D) with the path oD:/Micropython_Codes .

01.1 Blink
Open Thonny ¢ Thiscomputer A D: A Micropython_Codes
This computer = A
D: \ Micropython_Codes
L 00.0 Helloworld
= L 01.1_Blink
~ 01.1_Blink.py
E
T& Thonny - C:A\Users\DESKTOP-LIN\Desktop\clear\Freenove_Ultimate_Starter_Kit_for_Raspberry Pi_Pico\Python\Python_Codes\01.1_Blink\01.1_Blink.p... — [m| x
File Edit View Run Tools Help
Q= O @
Files 01.1_Blink.py

This computer

C: Y Users \ DESKTOP-LIN \ Desktop \ clear \,
Freenove_Ultimate_Starter_Kit_for_Raspberry_Pi_Pico \
Python ' Python Codes ' 01.1_Blink

@& 01.1_Blink.py

Raspberry Pi Pico

S o T U o N [ T 5 [ S Y S ™)

|l
SV

Shell

»>

from machine import Pin
import time

led = Pin(25, Pin.OQUT)

try:
while True:
led.value(1)
time.sleep(@.5)
led.value(@)
time.sleep(0.5)
except:
pass

v

MicraPython (Raspberry Pi Pico)

Any concerns?*
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Make
wait to see what interface will show up.

Tk Thonny - D:AMicropython_Codes\01.1_Blink\01.1_Blink.py @ 13:9

File Edit View Run Device Tools _Helo
s B

Files ~

MicroPython devic

from machine import Pin
import time

led = Pin(25, Pin.OUT) # create LED object from Pin 25, Set Pin

try:
7 while True:
Tiecompan =0 8 led.va%ue(%) ) # Sit led turn on
9 time.sleep(©.5) # Sleep ©.5s
"UQQHﬂP“mﬂd 10 led.value(®@) # Set led turn off
e ® 00.1_main 11 time.sleep(©.5) # Sleep 0.5s
= 01.1_Blink 12 except:
“ 01.1_Blink.py 13 pass

El

02.1_ButtonAndLed
02.2_TableLamp
03.1_FlowingLight
04.1_BreatheLight Shel
04.2_FlowingLight
05.1_RandomColorLight
05.2_GradientColorLight
06.1_Neopixel MicroPython v1.16 on 2821-86-18; Raspberry Pi Pic
06.2_Rainbow_light Type "help()" for more information.
. 222

=]

=

=]

=]

Use Stop/Restart to recconnect.

=]

=

=]

=]

Click Runcurrent script shown in the box above the code starts to beexecuted and the LED in the
circuit starts to blink.PressCtri+C or click to exit the program.

BOOTSEL
BOOTSEL

o
o
o
o
° "
-]
3
[- "
-
[
-
M
-
L]
=
(-
L |
L]
ol

Raspberry PiPico © 2020
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Note:

This is the coderunning online. If you disconnect USB cable and repower Raspberry Pi Pico, LED stops blinking

and the following message

s will display in Thonny.

Th Thonny - DiAFresnove Ultimate_Starter_Kit_for_Raspberry_Pi_Pico\Python\01.1_Blink\011_Blinkpy @ 13:9 - u} X
File Edit View Run Device Tools Help
s @
Files 01.1_Blink,py
2% Wioopyinon Codes - 1 from machine import Pin
5 00.0_HelloWorld 2 import time
5 00.1_main 3
© % 01.1_Blink 4 led = Pin(25, Pin.OUT)
“ 01.1_Blink.py Z try:
= ® 01.2_Blink 7 while True:
4 02.1_ButtonAndLed 8 led.value(1)
4 02.2_TableLamp 9 time.sleep(0.5)
5 03.1_FlowingLight 10 led.value(®)
4 04.1_Breathelight 11 time.sleep(@.5)
b 04.2_FlowingLight 12 except:
4 05.1_RandomColorLight — pass
L 05.2_GradientColorLight
4 06.1_Neopixel a B
2 06.2_Rainbow_light shell ~
4 07.1_Doorbell
1 07.2_Alertor 53>
® (1 08.1_Serial_Print Connection lost (EOF)
/' 08.2_Serial_Read_and_Write
Use Stop/Restart to reconnect.
4 09.1_AnalogRead

Uploading code to Raspberry Pi Pico
As shown in the following illustration, right click the file 01.1 Blinkpy and select Upload to / to upload
code to Raspberry Pi Pico.

Th Thonny - D:\Freenove_Ultimate_Starter_Kit_for_Raspberry_Pi_Pico\Python\01.1_Blink\01.1_Blinkpy @ 13:9 - [m] x
File Edit View Run Device Tools Help
DEE O @
Files 01.1_Blink,py
Microfythen dedce 1 from machine import Pin
2 import time
3
4 led = Pin(25, Pin.OUT)
5
6 try:
7 while True:
B o 1 led.value(1)
1 00.0_HelloWorld 9 e e o))
) 10 led.value(®)
# 00.1_main 11 time.sleep(©.5)
= 01.1_Blink 12 except:
@ 01.1_Blink py _ Reeh |3 pass
4 01.2_Blink

New directory...

02.1_ButtonAndLed
02.2_TableLamp
03.1_FlowingLight
04.1_BreatheLight
04.2_FlowingLight
05.1_RandomColorLight
05.2_GradientColorLight
06.1_Neopixel

Properties
Storage space

use Stop/Restart to interrupt more and enter REPL.

>>>

Any concerns?* support@freenove.com
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Upload main.py in the same way.

Th Thonny - DiAFresnove Ultimate_Starter_Kit_for_Raspberry_Pi_Pico\Python\01.1_Blink\011_Blinkpy @ 13:9 - u} X
File Edit View Run Device Tools Help
DEE O @

Files 01.1_Blinkpy

p— 1 from machine import Pin

* 01.1_Blink py 2 import time

% main.py

create LED object from Pin 25, Set Pin

This computer Set led turn on

D: \ Micropython_Codes Sleep 0.5<
% 00.0_HelloWorld : : ’

- 10 led.value(®) # Set led turn off

B & 3

» 00.1._main 11 time.sleep(®.5) # Sleep 0.5s

_fefesh | 12 eXxcept:
= 01.1_Blink EtuR(y(IEBm 13 pass
. 01.1_Blink.py New directory..
. Properties
» 01.2_Blink e )
[ 02.1_ButtonAndLed shell -
4 02.2_TableLamp ~
= 1 03.1_FlowingLight Use Stop/Restart to reconnect.
4 04.1_BreathelLight
= b 04.2_FlowingLight . . . .
-riowingtg ) MicroPython v1.16 on 2021-06-18; Raspberry Pi Pico with RP2040
[ ® 05.1_RandomColorLight Type "help()" for more information.
1 05.2_GradientColorLight
. > s

Disconnect Raspberry Pi PictSBcable and reconnect it, LED on Pico wildlink repeatedly.
Note
Codes

T& Thenny - DAMicropython Codes\01.1 Blink\b

File Edit View Run Device Tools Help

B = (b] w

If you have any concerns, please contact us via: support@freenove.com

Any concerns?* support@freenove.com
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Thefollowing is the program code:

import time
from machine import Pin

led = Pin(25, Pin.OUT) #Pico
#led = Pin("LED", Pin.OUT) #Pico W

try :
while True:
led.value(1) #Set led turn on
time.sleep(0.5 ) #Sleep 0.5s
led.value(0) #Set led turn off
time.sleep(0.5 ) #Sleep 0.5s
except:

pass

Each time a new file is opened, the program will be executed from top to bottom. When encountering a loop

construction, it will execute the loopstatement according to the loop condition.

-

L

import time
from machine import Pin

led = Pin(25, Pin.OUT) #Pico
#led = Pin("LED", Pin.OUT) #Pico W

try :
while True:

except:
pass

Print() function is used to print data to Terminal. It can be executed in Terminal directly or be written in a

Python file and executed by running the file.

[ Joini(a1Stt2 62N RHED

Each time when using the functions of Raspberry Pi Pico, you need to import moduleorresponding to those

functions: Import time module and Pin module of machine module.

import time
from machine import Pin

Configure GP250f RaspberryPi Picoto output mode and assignit to an object named

Configure LED of RaspberryPiPicoW to output mode and assignit to an obj

ect named

. led = Pin(25, Pin.OUT)  #Pico

#led = Pin("LED", Pin.OUT) #Pico W

It means that from now on, LEDrepresenting GP25 is in output mode.
Set the value of LED to 1 and GP25 will output higlevel.

- led.value(1) #Set led turn on

Any concerns?*

support@freenove.com
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Set the value of LED to 0 and led pin will output low level.
120 | led.value(0 ) #Set led twrn on
Execute codes in a while loop.

7 while True:

executing statements when an error occurs in
n
when an error occurs to Raspberry Pi Pico due to somaterferenceor other reasors, it will exeate statements

ass is an empty statement. When it is executed,nothing happens.lIt is useful as a placeholderto make the
structure of a program look better.

6 try :

I.

U288 cxcept:
13 pass

Thesingle- line comment of Micropython startswitha  and continuesto the end of the line. Comments
help us to understand code. When programs are running, Thonny will skip comments.

| 8 l #Set led turn on

MicroPython uses indentations to distinguish different blocks of code instead of bracesThe number of
indentations is changeable, but it mustbe consistentthroughout one block. If the indentation of the same
code block is inconsistent,it will causeerrors whenthe program runs.

7 while True:

8 led.value(1) #Set led turn on
9 time.sleep(0.5) #Sleep 0.5s

10 led.value(0) #Set led turn off
11 time.sleep(0.5) #Sleep 0.5s

How to import python files

If you import the module directly you should indicate the module to which the function or attribute belongs
when using the function or attribute (constant, variable) in the module. The formashould be: <module
name>.<function or attribute>, otherwise an error will occur.

import random
num = random.randint(1, 160}
print(num)

If you only want to import a certain function or attribute in the module, use the from...import statement.
The format is as follows

from random import randint
num = randint(1, 168)
print(num)

When using Co statement to import function, to avoid conflicts and for easyunderstanding,
you can use statementto renamethe imported function, asfollows

from random import randint z2s rand
num = rand(1l, 16@)
print(num)

Any concerns?* support@freenove.com
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Before each use of themachine module, please add the statement import machine to the top of python

file.

machine.freq(freq_val): When freq_val is not specified, it is to return to the current CPU frequency;
Otherwise, it is toset the current CPUfrequency.

freq_val: 12500000Hz(125MHz)

machine.reset(): A reset function. When it is called, the program will be reset.

machine.unique_id(): Obtains MAC address of the device.

machine.idle(): Turnsoff any temporarily unused functions on the chip and its clock, which is useful to
reduce power consumptionat any time during short or long periods.

machine.disable_irq(): Disables interrupt requests and return the previous IRQ state. The disable_ig ()
function and enable_irq () function need to be used together; Otherwise the machine will crash and
restart.

machine.enable_irq(state): To re- enableinterrupt requests.The parameter state should be the value that
wasreturned from the most recent call to the disable_irg()function.

machine.time_pulse_us(pin, pulse_level, timeout_us=1000000) :

Tests the duration of the external pulse level on the given pin and returns the duration of thexternal
pulse level in microseconds. When pulse level = 1, it tests the high level duration; When pulse level = 0
tests the low level duration.

If the setting level is not consistent with the current pulse level, it will wait until they are consisterand
then start timing. If the set level is consistent with the current pulse level, it will start timing immediately.

level and the set level is the s - timeout_us is the duration of
timeout.
For more information about class and function, please refer to:
https://docs.micropython.org/en/latest/rp2/quickref.html
| Class ime |
Before each use of theime module, please add the statement import time to the top of python file
time.sleep(sec): Sleers for the given number of seconds
sec. Thisargument should be either anint or a float.
time.sleep_ms(ms): Sleeps for the given number of milliseconds ms should be an int.
time.sleep_us(us). Sleeys for the given number of microseconds us should be an int.
time.time() : Obtains thetimestamp of CPU, with second as its unit.
time.ticks_ms(): Returnsthe incrementing millisecond counter value, which recountsafter some values.
time.ticks_us(): Returns microsecond.
time.ticks_cpu(): Similarto ticks_ms() and ticks_us(), but it is more accurate(return clock of CPU)
time.ticks_add(ticks, delta): Gets the timestamp after the offset.
ticks: ticks_ms() ticks_us() ticks_cpu()
delta: Delta can be an arbitrary integer number or numeric expression
time.ticks_diff(old_t, new_t): Calculates the interval between two timestamps, such as ticks_ms(), ticks_|
or ticks_cpu()
old_t: Starting time.
new_t: Ending time.
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Before each use of thePin from machine import Pin
python file.
id: Arbitrary pin number.
mode: Mode of pins.
Pin.IN: Input Mode.
Pin.OUT: Output Mode.
Pin.OPEN_DRAINOpen- drain Mode.
Pull: Whether to enable the internal pull up and down mode.
None: No pull up or pull down resistors.
Pin.PULL_UPPull- up Mode, outputting high level by default.
Pin.PULL_DOWN Pull- down Mode, outputting low level by default.
Value: State of the pin level, 0/1.
Pin.init(mode, pull): Initialize pins.
Pin.value([value]): Obtain or set state of the pin level, return 0 or 1 according to the logic level of pins
Without parameter, it reads input level With parameter given, it is to set output level.
value: It can be either True/False or 1/0.
Pin.irq(trigger, handler): Configuresan interrupt handlerto be calledwhenthe pin level meetsa condition.
trigger :
Pin.IRQ_FALLINGinterrupt on falling edge.
Pin.IRQ_RISINGinterrupt on rising edge.
Handler: callbackfunction.
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Project1.2 Blink

In this project, we will useRaspberryPi Picoto control blinking a common LED

Component List

RaspberryPiPico or Picow x1

© 0 © @ @ @ © © © 09 o © © © © © 0 0 o

Raspberry Pi Pico W ©2022 HEETEAL =
® el

USBcable x1

Breadboard x1

LEDx1

Resistor

Jumper

—a. 4444 - -
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Component knowledge

LED

An LED is a type ofliode. All diodes only work if current is flowing in the correct direction and have two Poles.
An LED will only work (light up) if the longer pin (+) of LED is connected to the positive output from a power
source and the shorter pin is connected to the ngative (-). Negative output is also referred to as Ground
(GND). This type of component is know as Polar (think One- Way Street).

All common 2 lead diodes are the same in this respect. Diodes work only if the voltage of its positive electrode
is higher than its negative electrode and there is a narrow range of operating voltage for most all common
diodes of 1.9 and 3.4V. If you use much more than 3.3V the LED will be damaged and burn out.

-

/y LED Voltage Maximum current Recommended current

2p 1 2 Red 1.9-22V 20mA 10mA

Green 29-34V 10mA 5mA

- - Blue 29-34V 10mA 5mA
4+ Volt ampere characteristics conform to diode

Note: LEDs cannot be directly connected to a power supply, vith usually ends in a damaged component. A
resistor with a specified resistance value must be connected in series to the LED you plan to use.
Resistor

A resbtor is a passive electrical component that limits or regulates the flow of current in an electronic circuit.
On the left, we see a physical representation of a resistor, and the right is the symbol used to represent the
presence of a resistor in aircuit diagram or schematic.

The bands of color on a resistor is a shorthand code used to identify its resistance value. For more details of

resistor color codes, please refer to the appendix of this tutorial.

With a fixed voltage, there will be less cuent output with greater resistance added to the circuit. The

relationship between Current, Voltage and Resistance can be expressed by this formula: I=V/R known as
of these allows

you to solve the value of the third.
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WARNING: Never connect the two poles of a power supply with anything of low resistance value (i.e. a metal

object or bare wire) this is a Short and results in high current that may damage the power supply and electronic
components.

Note: Unlike LEDs and Diodg, Resistors have no poles and re norpolar (it does not matter which direction
you insert them into a circuit,it will work the same)

Breadboard

Here we have a small breadboard as an example of how the rows of holes (sockets) are electrically attached.
The left picture shows the way to connect pins. The right picture shows the practical internal structure.

IIHHH I

o e o e . 8

Power
In this tutorial, we connect Raspberry Pi Pico and compter with a USB cable.

.l.lpborry PiPico © 2020 = goorseL

‘u‘ :: .
-
I m
'

& & 8w e e (s woe e e ww e e e W e
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Circuit

First, disconnect all power from theRaspberry Pi PicoThen build the circuit according to the circuit and
hardware diagrams. After the circuit is built and verified correct, connect the PC fRaspberry Pi Pico

CAUTION: Avoid any possible short circuits (especially connecting 3.3V and GND)! WARNING: Atsticcuit
can cause high current in your circuit, create excessive component heat and cause permanent damage to
your hardware!
Schematic diagram

a1] 42| a3

1 SWCLK GND SWDIO 40
=l GPO VBUS
- GP1 VSS 32,
Raspberry PI
Pico
—4| GP2 3V3_EN 37,
=2 crs 3v3 36
_a GP4 ADC_VREF L3,
7 34
] GP5 GP28_A2 [
AGND 33,
— = GP6 GP27_A1 32,
w—l GP7 GP26_AD [
il GP8 RUN ELR
LIZDL b 2 GP9 GP22 ﬂ
Red (633nm)zs§‘¢
- —— GP10 GP21 2%
- GP11 GP20 26
it GP12 GP19 L2, <+
7 GP13 ap1s |22 ]
R1
220 =—l GP14 GP17 .22, /
GP15 pasTy CiN /
GND
2 1 2
3,8,13,18§ 23,28,38

Note: To help users have a better experience when doing the projects,ashave made some modifications
to Pico'ssimulation diagram. Please note that here are certain differencesbetween the simulation diagram
and the actual board to avoid misunderstanding.

Any concerns?* support@freenove.com


http://www.freenove.com/
mailto:support@freenove.com

s www.freenove.com Chapter 1 LED (Important)

Code

Codes used in this tutorial are saved in
Freenove_Ultimate_Starter_Kit_for_Raspberry Pi_Picd?ython_Codes . You can move the codes to any
location. For exampé, we save the codes in Disk(D) with the path ofD:/Micropython_Codes .
01.2_Blink
Open Thonny ¢ Thiscomputer A D: A Micropython_Codes

This computer = A
D: % Micropython_Codes
4 00.0_Helloworld
2 00.1_main
2 01.1_Blink
=0 01.2_Blink
01.2_Blink.py
2 02.1_ButtonAndLed
2 02.2_TableLamp
2 03.1_FlowingLight
E
T Thonny - D:\Micropython_Codes\01.2_Blink\01.2_Blink.py @ 4:69 - o bod
File Edit View Run Device Tools Help
D& (+] @
Files = pwm.py « 012 Blinkpy ~
MieroPythen device 1 from machine import Pin
2 import time
3
4 led = Pin(15, Pin.ouT)
5
6 try:
7 while True:
8 led.value(1)
This computer =B 9 time.sleep(@.5)
D: \ Micropython_Codes 10 led.value(e)
2 00.0_HelloWorld 11 time.sleep(@.5)
2 00.1_main 12 except:
4 01.1_Blink 13 pass
=0 01.2_Blink
“ 01.2_Blink.py
4 02.1_ButtonAndLed
/1 02.2_TableLamp
1 03.1_FlowingLight shel
i Unable to connect to COM7: port not found ~
1 04.1_BreatheLight
/1 04.2_FlowingLight Backend terminated or disconnected. Use 'Stop/Restart' to restart.
/1 05.1_RandomColorLight
1 05.2_GradientColorLight
1 06.1_Neopixel
/1 06.2_Rainbow_light
4 07.1_Doorbell
1 07.2_Alertor 7>
- v > v
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Make sure RaspberryPi Pico has been connected with the computer.
wait to see what interface will show up.

T Thonny - D:\Micropython_Codes\01.2_Blink\01.2_Blink.py @ 4:69 - O X
File Edit View Run Device Tools _kelg
s
Files ~ 5 =
MicroPython 1 from machine import Pin
2 import time
3
4 led = Pin(15, Pin.OUT) # create LED object from Pin 15, Set Pin 15 to outp
5
6 try:
7 while True:
8 led.value(1) # Set led turn on
This computer =B 9 time.sleep(@.5) # Sleep 0.5s
i Micrapythen. Codss 10 led.value(@) # Set led turn off
e OO'OfHe‘_‘DWOHd 11 time.sleep(@.5) # Sleep 0.5s
4 00.1_main 12 except:
5 01.1_Blink 13 pass
=15 01.2_Blink
* 01.2_Blink.py

{1 02.1_ButtonAndLed
1 02.2_TableLamp

% 03.1_FlowingLight
1 04.1_BreatheLight
{4 04.2_FlowingLight Backend terminated or disconnected. Use 'Stop/Restart' to rest
' 05.1_RandomColorLight
% 05.2_GradientColorLight
{2 06.1_Neopixel

[ 06.2_Rainbow_light

[ 07.1_Doorbell

5 07.2_Alertor

Shell -
Unable to connect to COM7: port not found

MicroPython v1.16 on 2021-86-18; Raspberry Pi Pico with RP2040
Type "help()" for more information.
>>> %Run -c¢ $EDITOR_CONTENT

of [>>> v

Click Runcurrent script shown in the box above the code starts to be executed and the LED in the circuit

starts to blink. PressCtrl+C o

.

. o-J-d/'
. Q“,"‘}')\
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Note:

This is the coderunning online. If you disconnect USB cable and repower Raspberry Pi Pico, LED stops blinking
and the following messages will be displayed in Thonny.

Tk Thonny - D:AMicropython_Codes\01.2_Blink\01.2_ Blink.py @ 4: 69
File Edit View Run Device Tools Help

D @

Files

This computer
D:\ Micropython_Codes

2 00.0_Helloworld

£ 00.1_main

4 01.1_Blink

=15 01.2_Blink
02.1_ButtonAndLed
02.2_TableLamp
03.1_FlowingLight
04.1_BreatheLight
04.2_FlowingLight
05.1_RandomColorLight
05.2_GradientColorLight

=

=]

=]

=]

=

=]

El

=]

]

]

]

!

!

]

]

/1 06.1_Neopixel

/1 06.2_Rainbow_light
4 07.1_Doorbell
]
]
]
!
]
]
]
!
!

=

=

=]

07.2_Alertor
08.1_Serial_Print
08.2_Serial_Read_and_Write
09.1_AnalogRead

10.1_Soft LED
10.2_Soft_Colorful_Light
10.3_Soft_Rainbow_Light
11.1_NightLamp
12.1_Thermometer

=]

=]

=

=]

=]

=]

=

=

01.2_Blink,py

1 from machine import Pin
import time

led = Pin(15, Pin.ouUT)

try:
while True:

led.value(1)

9 time.sleep(@.5)

10 led.value(®)

11 time.sleep(@.5)

12 except:

13 pass

2
3
4
5
6
7
8

Shell

>>>

>>>

Connection lost (EOF)

Use Stop/Restart to reconnect.

Uploading code to Rasplerry Pi Pico
As shown in the following illustration, right click the file 01.2_Blinkpy and select Upload to / to upload

code to Rasplerry Pi Pico.

Tk Thonny - D:AMicropython_Codes\01.2_Blink\01.2_ Blink.py @ 4: 69
File Edit View Run Device Tools Help

D (+] @

Files

MicroPython device

2 01.2_Blink.py

This computer
D: \ Micropython_Codes

=]

00.0_Helloworld
00.1_main
01.1_Blink
01.2_Blink

2 01.2 Blintm~e
021_Butto

B B

o

El

01.2_Blink,py

1 from machine import Pin
import time

led = Pin(15, Pin.ouUT)

try:
while True:

led.value(1)

9 time.sleep(@.5)

10 led.value(®)

11 time.sleep(@.5)

12 except:

13 pass

2
3
4
5
6
7
8

02.2_Tablell  Moveto Recycle Bin
. New directory.
03.1_Flowi
Properties
04.1_Breat Storage space

Shell
>2>>

>>>

=]

04.2_FlowingLight
05.1_RandomColorLight
05.2_GradientColorLight
06.1_Neopixel
06.2_Rainbow_light
07.1_Doaorbell
07.2_Alertor

B 8 8 B B

=]

Connection lost (EOF)

Use Stop/Restart to reconnect.

>>>

Any concerns?*
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Upload main.py in the same way.

Tk Thonny - D:AMicropython_Codes\01.2_Blink\01.2_ Blink.py @ 4: 69 - O
File Edit View Run Device Tools Help

D (+] @

Files ~

2 01.2_Blink.py
“ main.py

create LED object from Pin 15, Set Pin 15 to outp

6 try:

7 while True:

8 led.value(1) # Set led turn on
This computer =B 9 time.sleep(@.5) # Sleep 0.5s
i Micrapythen. Codss 10 led.value(@) # Set led turn off
@ ® 000 Helloworld 11 time.sleep(@.5) # Sleep 0.5s

=[5 00.1_main 12 except:

@ manpy ey R pass
 01.1_Blink

=10 01.2_Blink Move to Recycle Bin
# 01.2_Blink py Properties
{1 02.1_ButtonAndl _ Steragespace

New directory..

Shell -

11, 02.2_TableLamp >>> ARUMN -C PEULITUR_CUNTENI
& (1 03.1_FlowingLight
FlowingLig -
@ [1, 04.1_BreatheLight Connection lost (EOF)
{2 04.2_FlowingLight
% 05.1_RandomColorLight Use Stop/Restart to reconnect.

% 05.2_GradientColorLight

1 06.1_Neopixel
1 06.2_Rainbow_light
4 07.1_Doorbell

MicroPython v1.16 on 2021-86-18; Raspberry Pi Pico with RP204@
Type "help()" for more information.
of [>>>

DisconnectRaspberry Pi PicdJB cable and reconnect it, LED on Pico will blink repeatedly.
Note

T& Thonny - DAMicropython Codes\01.1 Blink\bootpy @ 18:1

File Edit View Run Device Tools Help

B = (b] w

If you have any concerns, please contact us via: support@freenove.com
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Chapter 2 Button & LED

Note: Raspberry Pi Pico and Raspberry Pi Pico W only differ by one wireless function, and are almost identical
in other aspects. In this tutorialexcept for the wireless function, other parts use Raspberry Pi Pico's map for
tutorial demonstration.

Usually, there are three essential parts in a complete automatic control device: INPUT, OUTPUT, and CONTROL.
In last section, the LED module was the outt part and RaspberryPi Picowas the control part. In practical
applications, we not only make LEDs blinkbut also make a device sense the surrounding environment, receive
instructions and then take the appropriate action such as LEDs light up, make aixer turn ON and so on.

Next we make a simple project: build a control system with button, LED and Raspberry Pi Pico.
Input: Button

Control: RaspberryPi Pico

Output: LED

Any concerns?* support@freenove.com
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Project2.1 Button & LED

In the project, we will control the LED state through a Push Button Switch. When the button is pressed, our
LED will turn ON, and when it is released, the LED will turn OHFis describes a Momentary Switch.

Component List

RaspberryPiPicox1 USBcable x1

.laspborrr PiPico © 2020

Breadboardx1
Jumper LED x1 Resistor Resistor Push button

220 x1 10k x2 x1

Any concerns?* support@freenove.com
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Component knowledge

Push button
This type of Push Button Switclhas 4 pins (2 Pole Switch). Two pins on the left are connected, and both left
and right sides are the same per the illustration:

When the button on the switch is pressed, the circuit is completed (your project is Powered ON).

Circuit

Schematic diagram

s| 42| 43

1 SWCLK GND SWDIO 40
w—{ GPO VBUS [
il pey vss o
Raspberry Pl
Pico 3.3V .
- GP2 3V3_EN 37 — 3.3V
= p3 av3
— GP4 ADC_VREF [
] GP5 GP28_A2
AGND
c— ] GP6 GP27_A1
-1 10
] GP7 GP26_AD
L RS RUN [
; 2‘ GP9 GP22 [
LED1 A
Red (633nm) Z'S 7 1
. —l GP10 GP21 [
15
w—l GP11 GP20
16
] GP12 GP19
17
GP13 GP18
R1 GP13
220
19 22
w—l GP14 GP17 [
20! Gpis ap16 f2k
GND

3,8,13,18} 23,28,38
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Hardware connection If you need any support, please feelfree to contact us via: support@freenove.com

. e e 0 0
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Note: To help users have a better experience when doing the projects,ashave made some modifications
to Pico's simulation diagram Please note that here are certain differences between the simulation diagran
and the actualboard to avoid misunderstanding.

Code

This project is designed to learn to control an LED with a push button switch. First, we netmlread the state
of the switch and then decide whether the LED is turned on or not based on it.

Move the program folder Freenove_Ultimate_Starter_Kit_for_Raspberry_Pi_PiddPython_Codes to
disk(D) in advance with the path of D:/Micropython_ Codes .

Open Thonny click Thiscomputer A D: A Micropython_Codes A 02.1 ButtonAndLed and
double click 02.1_ButtonAndLecby .

02.1 ButtonAndLed

T Thonny - D:\Micropython_Codest02.1_ButtonAndLed\02.1_ButtonAndLed.py @ 8: 16
File Edit View Run Device Tools Help

DEd © w

Files - 02.1_ButtonAndLed.py

MicroPython device 1 from machine import Pin

2 import time
3
4 led = Pin(15, Pin.ouT)
5 button = Pin(13, Pin.IN, Pin.PULL_UP)
6
7 try:
8 while True:
This computer = & 9 if not button.value():
D: \ Micropythen_Codes 10 led.value(l)
/' 00.0_Helloworld 11 else:
= 00.1_main 72 led.value(®)
& [ 01.1_Blink 13 except:
» 01.2_Blink 14 pass

SR o
# 02.1_ButtonAndLed.py

T —— 2

03.1_FlowingLight shell

04.1_BreatheLight

04.2_FlowingLight

05.1_RandomcColorLight >>>

05.2_GradientColorLight

06.1_Neopixel

06.2_Rainbow_light

07.1_Doorbell

07.2_Alertor

B B B B B B B B

>>>

]
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Click Runcurrent script shown in the box of the above illustration, press the push button switch,ED

turns ON; rekase the switch, LED turns OFPressCtrH+C o

N/

The following is the program code:

Stop/Restart backend

1

© 00 N O o b~ WDN

e e =
W N L O

14

from machine import Pin
import time

led = Pin(15 , Pin.OUT)
button = Pin( 13, Pin.IN, Pin.PULL_UP)

try :
while True :
ifnot  button.value():
led.value(1)
else:
led.value(0)

except:

pass

#Create button object from

#Set led turn on

#Set led turn off

Pin13 , Pin 13 to input

In this project, we use the Pin module of the machine, so before initializing the Pin, we need to import this
module first.

| 1

l from machine import Pin

In the circuit connection, LED and Button are conacted with GP15and GPL3 respectively, so defindLEDand
button as 0 and 3 respectively.

4
5

led = Pin(15 , Pin.OUT)
button = Pin( 13, Pin.IN, Pin.PULL_UP)

#Create button object from

Pin13, Set

Pin13 to input

Read the pin state of button with value() function. Press the button switch, the function returns low level and

10
11
12

ifnot  button.value():
led.value(1)
else:

led.value(0)

#Set led turn on

#Set led turn off

Any concerns?*

support@freenove.com
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Project2.2 MINI table lamp

We will also use a Push Button Switch, LED and Raspberry Pi Pico to make a MINI Table Lampthoatwill
function differently: Press the button, the LED will turn ON, and pressing the button again, the LED turns OFF.
The ON switch action is no longer momentary (like a door bell) but remains ON without needing to continually
press on the Button Switt.

First, let us learn something about the push button switch.

Debounce for PushButton

When a Momentary Push Button Switch is pressed, it will not change from one state to another state
immediately. Due to tiny mechanical vibrations, there will be a shoperiod of continuous buffeting before it
completely reaches another state too fast for Humans to detect but not for computer microcontrollers. The

pressI sltable relleaselz stable
U
U .
| |
Ideal state } }
| | N
u | | t
™ |
| |
Virtual state | ‘ ‘
| N
| ] ’
|

Therefore, if we can directly detect the state of the Push Button Switch, there are multiple pressing and
releasing actions in one pressing cycle. This buffeting will mislead the higbpeed operation of the
microcontroller to cause many false decisions. H®refore, we need to eliminate the impact of buffeting. Our
solution: to judge the state of the button multiple times. Only when the button state is stable (consistent) over
a period of time, can it indicate that the button is actually in the ON state (beig pressed).

This project needs the same components and circuits as we used in the previous section.

Any concerns?* support@freenove.com


http://www.freenove.com/

s www.freenove.com Chapter 2 Button & LED

Code

02.2_Tablelamp

Move the program folder Freenove_ Ultimate Starter Kit_for_Raspberry Pi_PicdPython_Codes to

disk(D) in advance with the path of D:/Micropython_ Codes .

Open Thonny click Thiscomputer A D: A Micropython_Codes A 02.2 TableLampand double
02.2_TableLamppy .

Tk Thonny - D:AMicropython_Codes\02.2_TableLamp\02.2_TebleLamp.py ® 23: 1 - o x
File Edit View Run Device Tools Help

D @

Files

MicroPyt

02,5 TableLamp.py

1 from machine import Pin
import time

2
3
4 led = Pin(15, Pin.oUT)

5 button = Pin(13, Pin.IN, Pin.PULL_UP)
6

7

8

def reverseGPIO():
if led.value():

This computer =B 9 led.value(@)

D: \ Micropython_Codes 10 else:

4 00.0_Helloworld 11 led.value(l)

4 00.1_main 12

2 01.1_Blink 13 try:

» 01.2_Blink 14 while True:

1 02.1_ButtonAndLed 15 if not button.value():

5.2.022 Tablel amn 16 time.sleep ms(20) v
I # 02.2_TableLamp.py l < 2

Shell

2 03.1_FlowingLight
1 04.1_BreatheLight
/1 04.2_FlowingLight
¥ 05.1_RandomColorLight 23>
1 05.2_GradientColorLight

1 06.1_Neopixel

/1 06.2_Rainbow_light

4 07.1_Doorbell

1 07.2_Alertor

>>>

v v

Click Runcurrent script shown in the box of the above illustration, press the push buttorswitch, LED
turns ON ; press it again, LERurns OFF PressCtri+C Stop/Restart backend

N\

NI S

If you have any concerns, please contact us via: support@freenove.com
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The following is the program code:

from machine import Pin
import time

led = Pin(15 , Pin.OUT)

button = Pin( 13, Pin.IN, Pin.PULL_UP)

def reverseGPIO():
it led.value():
led.value(0)
else:
led.value(1)

try :
while True :
if not  button.value():
time.sleep_ms(20)
ifnot  button.value():
reverseGPIO()

#Create button object from  Pinl3, Set Pinl13 to input

#Set led turn on

#Set led turn off

while not  button.value():

time.sleep _ms(20)

except:
pass

Whenthe button is detected to be pressed, delay 20ms to avoid theeffect of bounce, and then check whether
the button has been pressed again. If sgthe conditional statementwill be executed, otherwise itwill not be

executed

while True:
it not button.value():
time.sleep_ms(20)
it not button.value():
reverseGPIO()
while not button.value():
time.sleep_ms(20)

Customize a function and name it reverseGPIO(), whiceverses the output level of the LED

def reverseGPIO():
it led.value():
led.value(0)
else:
led.value(1)

#Set led turn on

#Set led turn off

Any concerns?* support@freenove.com
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Chapter3 LED Bar

Note: Raspberry PPico and Raspberry Pi Pico W only differ by one wireless function, and are almost identical
in other aspects. In this tutorial, except for the wireless function, other parts use Raspberry Pi Pico's map for

tutorial demonstration.

We have learned how to corrol an LED blinking, next we will learn how to control a number of LEDs.

Project3.1 Flowing Light

In this project, we use a number of LEDs to make a flowing light.

Component List

RaspberryPi Picox1 USBcable x1

.laspborrr PiPico © 2020 .

ponaEa

ool

. - . . L] . - L

Breadboardx1
Jumper LED bargraph x1 x10
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Component knowledge

Let us learn about the basic features of these components to use and understand them better.

LED bar

A Bar Graph LED has 10 LEDs integrated into one compact component. The two rows of pins at its bottom
are paired to identify each LEDike the single LED used earlier.
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Circuit

Schematic diagram
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Note: To help users have a better experience when doing the projects,aeshave made some modifications
to Pico's simulation diagram Please note that here are certain differences between the simulation diagran
and the actualboard to avoid misunderstanding.

If '
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Code

This project is designed to make a flowing water lamp. Which are these actions: First turn LED #1 ON, then
turn it OFF. Then turn LED #2 ON, and theturn it OFF... and repeat the same to all 10 LEDs until the last LED

03.1_FlowingLight
Move the program folder Freenove_ Ultimate Starter Kit_for_Raspberry Pi_PicdPython_Codes to
disk(D) in advance with the path of D:/Micropython_ Codes .

Open Thonny

double click 03.1_FlowingLighpy .

click Thiscomputer A D: A Micropython_Codes A 03.1_FlowingLight and

File
[R]

Files
MicroPython device

Edit View Run Device

=]

This computer
i\ Users \ Freenove \ Desktop \
Freenove_Uhimate_Starter_Kit_for_Raspberry_Pi_Pico \ Python \
Python_Codes

© 00.0_HellowWorld
£ 00.1_main
4 01.1_Blink
4 01.2_Blink
5 02.1_ButtonAndLed
b 02.2_TableLamp
» 03,1 FlowinaLiaht
“ 03.1_FlowingLight.py ]

4 04.1_BreatheLight
b 04.2_FlowingLight
5 05.1_RandomColorLight
b 05.2_GradientColorLight

2
3

o~ O p

9
106
11
12
13
14
15

e

Shell

Use Stop/Restart to reconnect.

03,1 Flowinglight.py
1 from machine import Pin

import time

pins = [16, 17, 18, 19, 20, 21, 22, 26, 27, 28]

def showlLed():

for pin in pins:

print(pin)

led = Pin(pin, Pin.OUT)

Tk Thenny - C:AUsers!\Freenove\Desktop\Freenove_Ultimate_Starter_Kit_for_Respbermy_Pi_Pico\Python\Bython_Codes\03.1_FlowingLight\03.1_FlewingLight.py ® 22: 14

led.value(1)

time.sleep_ms(100)

led.value(@)

time.sleep_ms(100)
for pin in reversed(pins):

print(pin)

led = Pin(pin, Pin.OUT)

TAad wimnTiaf1)

v

Run current script

from right to left. PressCtrl+C

If you have any concerns, please contact us via: support@freenove.com
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The following is the program code:

from machine import Pin
import time

pins = [16, 17, 18, 19, 20, 21, 22, 26, 27, 28]
def showLed():
for pinin pins:
led = Pin( pin, Pin.OUT
led.value(1)
time.sleep_ms(100)
led.value(0)
time.sleep_ms(100)
for pinin reversed(pins ):
led = Pin( pin, Pin.OUT)
led.value(1)
time.sleep_ms(100)
led.value(0)
time.sleep_ ms(100)

while True :
showLed()
Use an array to define 10 GPIO ports connected to LED Bar Graph for easier operation.
[4 ] pins =16, 17, 18, 19, 20, 21, 22, 26, 27, 28]
Use two for loops to turn on LEDs separately from left to right and then back frontight to left.
def showLed():
for pin in pins:
led = Pin( pin, Pin.OUT)
led.value(1)

time.sleep_ms(100)
led.value(0)
time.sleep_ms(100)
for pin in reversed(pins ):

led = Pin( pin, Pin.OUT)
led.value(1)
time.sleep_ms(100)
led.value(0)

time.sleep_ms(100)

Any concerns?* support@freenove.com


http://www.freenove.com/

Chapter 3 LED Bar www.freenove.coms

Reference

For loop is used to execute a program endlessly and iterate in the order of items (atlier a string) in the
sequence.
Commonly used

Pins is a list of elements that are iterated over by a for loop and assigned to pin each time
i in range(start, end, num
start: initial value, from which the for loop starts counting. The defaultinitial value is 0.For example range(5)
equalsto range(0, 5)
end: the value with which the function ends For loop counts till it arrives at this value, but this value
included in the counting.
num: Num is automatically added each time to the dataThe default value is 1
range() function returns a sequence number which is assigned to | by for loop.
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Chapter4 Analog & PWM

In previous study, we have known that one button has two states: pressed and released, and LED has fight
on/off state, then how to enter a middle state? How to output an intermediate state to let LED "semi bright"?
That's what we're going to learn.

Frst, let an LED.

Project4.1 BreathingLED

Breathing light, that is, LED is turned fnm off to on gradually, and gradually from on to off, just like "breathing".
So, how to control the brightness of an LED? We will use PWM to achieve this target.

Component List

RaspberryPi Picox1 USBcable x1

.laspborrr PiPico ©2020

LEDx1 Resistor Jumper

Any concerns?* support@freenove.com
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Relatedknowledge

An Analog Signal is a continuous signal in both time and value. On the contrary, a Digital Signal or discrete
time signal is a time series consisting of a sequence of quantities. Most signals in life are analog signals. A
familiar example of an Analog Sigal would be how the temperature throughout the day is continuously

instantaneously change in value. This change is expressed in numbers as 1 and 0 (the asibinary code).
Their differences can more easily be seen when compared when graphed as below.

ANALOG DIGITAL

A4
WV

signal only has two values (0 or 1)it has great stability and reliability. Lastly, both analog and digital signals
can be converted into the other.

PWM, PulseWidth Modulation, is a very effective method for using digital signals to control analog circuits.
Common processors cannot diectly output analog signals. PWM technology makes it very convenient to
achieve this conversion (translation of digital to analog signals)

PWM technology uses digital pins to send certain frequencies of square waves, that is, the output of high
levels andlow levels, which alternately last for a while. The total time for each set of high levels and low levels
is generally fixed, which is called the period (Note: the reciprocal of the period is frequency). The time of high
level outputs are generally called

duration, or pulse width (PW) to the total period (T) of the waveform.

The longer the output of high levels last, the longer the duty cycle and the higher the corresponding voltage
in the analog signal will be. The following figures show how the analog signal voltages vary between 08
(high level is 5V) corresponding to the pulse width 09400%:

Any concerns?* support@freenove.com
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ANALOG
% DIGITAL
33V
g | I | ‘
0 > .
AU
33V |+ — —
25% Duty Cycle } ‘ \ —' W
o U ' >
NU = puiain\?fdmn
33V —] — —
50% Duty Cycle ‘ “ ;§’
0 ~ > \
AU
33V : . ‘ .
75% Duty Cycle ' ’ ' ' (
0 : : > :
AU
23V
100% Duty Cycle
0 >

The longer the PWM duty cycle is, the higher the output power will be. Now that we undstand this
relationship, we can use PWM to control the brightness of an LED or the speed of DC motor and so on.

It is evident from the above that PWM is not real analog, and the effective value of the voltage is equivalent
to the corresponding analog. sq we can control the output power of the LED and other output modules to
achieve different effects.

RaspberryPiPico and PWM

RaspberryPi Picohas 16 PWM channels, each of which can control frequency and duty cycle independently,
with the clock frequencgy ranges from 7Hz to 125ViHz. Every pin on Raspberry Pi Pico can be configured as
PWM output.

Any concerns?* support@freenove.com
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Circuit

This circuit is the same as the one in project Blink.
Schematic diagram

] 42| 43

1 SWCLK GND SWDIO 40
w—{ GPO VBUS [
2] cp1 vss |22
Raspberry PI
Pico
1 GP2 3V3_EN 37,
N P ava &
1 P ADC_VREF e
7 34
m—{ GP5 GP28_ A2
AcND |2
—_— e GP6 GP27_A1 £
=l GP7 GP26_AD ==
2 ers run |2
LED1 ha 2 GP9 GP22 E
Red (633nm)2§5{

- 24 pro or21 2L
L] e op20 |22
16 25
m—{ GP12 GP19 e

ki GP13 Ty k=3 =

R1 1
220 — GP14 ep17 22

GP15 pary KA /
GND /
3,8,13,18| 23,28,38 2 1 2
pp— -

Hardware connection If you need any support, please feelfree to contact us via: support@freenove.com

Note: To help users have a better experience when doing the projects,eshave made some modifications
to Pico's simulation diagram Please note that here are certain diffeences between the simulation diagram
and the actualboard to avoid misunderstanding.
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Code

This project is designed to make PWM output GP15 with pulse width increasing from 0% to 100%, and then
reducing from 100% to 0% gradually.

Open Thonny click Thiscomputer A D: A Micropython_Codes A 04.1 BreatheLight and double
click 04.1 BreatheLightpy .
04.1 BreatheLight

T Thonny - D:\Micropython_Codes\04.1_Breathelight\04.1 Breathelightpy @ 5:20 - o X
File Edit View Run Device Tools Help
D @
Files 04.1_Breathelight.py
MieroPython d N 1 from machine import Pin, PWM :
2 import time
3
4 #set PWM
5 pwm = PWM(Pin(15))
6 pwm.freq(l1e000)
7
g try:
This computer = A 9 while True:
i1 Micrapython.Codes 10 for i in range(e, 65535):
14 00.0_Helloworld 11 pwm. duty_ul6(i)
% 00.1_main 12 time.sleep_us(100)
=15 01.1_Blink 13 for i in range(65535, @, -1):
1 01.2_Blink 14 pwm.duty ul6(i)
[ 02.1_ButtonAndLed 15 time.sleep_us(100)
{1 02.2_TableLamp 16 except:
= [ 03.1_FlowingLight = e = =
5 () 04.1 BreatheLight el -
“ 04.1_BreatheLight.py MicroPython v1.16 on 2021-@6-18; Raspberry Pi Pico with RP2040
PO e Type "help()" for more information.
@ 05.1_RandomColorLight >>> %Run -c $EDITOR_CONTENT
1 05.2_GradientColorLight
:E gz:;::;iiz‘i”gm (~licr‘ot¢l’ython \‘{1.16 on 29?1-66-18% Raspberry Pi Pico with RP2048
= 07.1 Doorbell Type "help()" for more information.
- >»> %Run -c $EDITOR_CONTENT
0 07.2_Alertor
Click , and you'll see that LED is turned from ON to OFF and then back from OFF to ON

gradually like breathing. Pres<tri+C

I \/  N\l7\\y /RN /AAY I

v

A
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The following is the program code:
1 machine Pin, PWM
time

3

4 #set PWM

5 pwm = PWM(Pin(3b
6 pwmireg (10000)
7

8

9

10 i (0, 65535):

11 pwm.duty _ul6(i)

12 time.sleep_us(1 00)

13 i (65535, 0, -1):
14 pwm.duty _ul6(i)

15 time.sleep_us(1 00)

16 :

17 pwm.deinit()

Create a PWM object and configure GP15 as PWM output pin. Call freq() to set PWM output frequency of

GP15 to 10000Hz.
5) pwm = PWM(Pin(2b
6 pwmireq (10000)
The range of duty cycle is 065535, so we use the first for loop to control PWM to change the duty cycle value,
making PWM output 0% 100%; Use the second for loop to make PWM output 100086.

10 i (0, 65535):

11 pwm.duty ul6(i)

12 time.sleep_us(1 00)

13 i (65535, 0, -1):
14 pwm.duty ul6(i)

15 time.sleep_us(1 00)

Each time PWM is used, the hardware Timer will be turned ON to cooperate it. Therefore, after easke of
PWM, deinit() needs to be called to turned OFF the timer. Otherwise, the PWM may fail to work next time.
| 17 ‘ pwm.deinit()

B from machine import PWM to the top of
the python file.

pin: PWM pins are supported, such a&R0~22)1 GPE5y GR26~28).

PWM.freq(freq_val): the function is used to set PWM frequency and returns nothingwhen there is no
parameter, the function obtains and returns PWM frequency

PWM.duty _ul6(duty_val): the function is used to set PWM duty cycle, among which, duty_val ranges frof
0 to 65535. If there is no parameter, the function returns to currently set duty cycle. If duty cycle has n
yet been set, it returns 0.

PWM.deinit() : Turn OFF RVM.
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Project4.2 MeteorFlowingLight

Having learnedabout PWM, we can use it to control LED Bar Graph and realize a cooler Flowing Light.

Component List

Raspberry Pi Picax1 USB cablex1

.laspborr; PiPico @ 2020

]
=
=
=
-

Breadboardx1
Jumper LED bar graph x1 x10
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Circuit

Schematic diagram
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Note: To help users have a better experience when doing the projects,eshave made some modifications
to Pico'ssimulation diagram. Please note that here are certain differences between the simulation diagran
and the actualboard to avoid misunderstanding.

If ,
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Code

Flowing Light with tailwas implemented with PWM.

Open Thonny click Thiscomputer A D: A Micropython_Codes A 04.2_FlowingLight. Select
pwm.py , right click to select Uploadto/ ,wait for pwm.py to be uploaded to Raspberry Pi Picand
then double click 04.2_FlowingLightpy .

04.2 FlowingLight

T Thonny - D:\Micropython .2 Flowinglight.py @ 23:1 - u] X
File Edit View Run Devi
Files 04.2_FlowingLight.py *
N 1 from machine import Pin,PWM :
* pwm.py 2 from pwm import myPWM
3 import time
4
5 mypwm = myPWM(16, 17, 18, 19, 20, 21, 22, 26, 27, 28)
6 chns = [0, 1, 2, 3, 4, 5, 6, 7, 8, 9]
7 dutys = [0, ©, 8, 8, 0, @, ©, 0, 8, ©, 65535, 32768, 16384, 8192,
Tcamps e " 2 delayTimes = 50
9
2 DO.DfHeI.IOWorId 10 try:
#% 00.1_main 11 while True:
@ % 01.1_Blink 12 for i in range(®, 28):
@ [l 02.1_ButtonAndLed 13 for j in r‘ange(e’ 16):
= [l 02.2_TableLamp 14 mypwm. ledcWrite(chns[j], dutys[i+j])
% 03.1_FlowingLight 15 time.sleep_ms(delayTimes)
{4 04.1_BreatheLight 16 .
=0 04.2_FlowingLight Shell
* 04.2_FlowingLight.py MicroPython v1.16 on 2021-06-18; Raspberry Pi Pico with RP2040
» pwm.py Type "help()" for more information.
e >>>
4 05.2_GradientColorLight
4 06.1_Neopixel
Click , and LED Bar Graph will gradually light up and out from left to right, then light up

and out from right to left. PressCtri+C
The following is the program code:

from machine import Pin,PWM
from pwmimport myPWM

import time

mypwm = myPWM(16, 17, 18, 19, 20, 21, 22,26 , 27, 28)

chns=10,1,2,3,4,5,6,7,8,9]

dutys =[0,0,0,0,0,0,0,0, 0, 0, 65535, 32768, 16384, 8192, 4096, 2048, 1024, 512, 256,
128,0,0,0,0,0,0,0,0,0, Q]

delayTimes = 50

try:
while True:

for i in range(0, 20):

Any concerns?* support@freenove.com
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13 j (0, 10):
14 mypwm.ledcWte(chns[j], dutys[i+j])
15 time.sleep_ms(delayTimes)
16
17 i (0, 20):
18 j (0, 10):
19 mypwm.ledcWrite(chns[9 ], dutys[i+]])
20 time.sleep_ms(delayTimes)
21 :
22 mypwm.deinit()
Import the object myPWM from pwm.py and set corresponding pins for PWM channel.
2 pwm myPWM
|.
5 mypwm = myPWM(16, 17, 18, 19, 20, 21, 22, 26 , 27,28 )

Createan object for myPWM and configure 10 PWM output pins. Define 10PWM channels and 30 pulse
width values.

5 mypwm = myPWM(16, 17, 18, 19, 20, 21, 22, 26 , 27,28 )

6 chns=[0,1, 2,3,4,5,6,7,8,9]

7 dutys=10,0,0,0,0,0,0,0, 0, 0, 65535, 32768, 16384, 8192, 4096, 2048, 1024, 512, 256,
128,0,0,0,0,0,0, 0,0,0,0]

Call ledcWrite()to set duty cycle dutys]i+]] for the chns][j] channel of PWM.

| 14 | mypwm.ledcWrite(chns[j], dutysi+{) |
Turn OFF the PWM of the object myPWM.

| 22 ‘ mypwm.deinit() ‘

In the code, a nesting of two for loops are used to achieve this effect.

12 i (0, 20):

13 j (0, 10):

14 mypwm.ledcWrite(chns]j], dutys[i+j])
15 time.sleep_ms(delayTimes)

16

17 i (0, 20):

18 j (0, 10):

19 mypwm.ledcWrite(chns[9 -j], dutys[i+j])
20 time.sleep_ms(delayTimes)

In the main function, a nested for loop is used to control the pulse width of the PWM. Every time i in thiérst
for loop increases by 1, the LEBar Graph will move one grid, and gradually change according to the value
in the array dutys.As shown in the following table, the value in the second row is the valuef the array dutys,
and the 10 green grids in each row below represent the 10LEDs on the LEMBar Graph. Each time i increases
by 1, the value of the LEDBar Graphwill move to the right by one grid, and when it reaches the end, it will
move from the end to the starting point, achieving the desired effet
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How to import a custompython module

Each Python file, as long as it'stored on the file system ofRaspberry Pi Picpis a module. Toimport a custom
module, the module file needs to be located in the MicroPython environment variable path or in the same
path as the currently running program.

Code

Hrst, customize a python module myFunction.py. Create a new py file and name it myFunction.py. Write
code to it and save it to Raspberry Pi Pico.

Th Thonny - MicroPython device = /myFunction.py @ 5:15 - o X
File Edit View Run Device Tools Help

DEd O ]

Files {myFunction.py T - [ mainpy]
MicroPython device = 1 impor‘t random
# main.py 2
2 myFunction.py 3 def rand():

4

5

num = random.randint(e, 100)
return num

rand() function randomly creates an integer ranging from O to 99.

Any concerns?* support@freenove.com
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Second, import my mai py.
T Thonny - MicroPython device s /mainpy @ 7:1 - a X
File Edit View Run Device Tools Help
(=) ] @

Files [ myFunction.py] - [ mainpy] *
MicraPython device = 1 | import myFunction
#. main.py 2 "impor
2 myFunction.py g}
4 while True:
5
6 e.sleep
7
This computer =B
D: \ Micropython_Codes
14 00.0_HelloWorld
[4 00.1_main
[ 01.1_Blink
{4 02.1_ButtonAndLed
[ 02.2_TableLamp
[ 03.1_FlowingLight
[ 04.1_BreathelLight
|) 04.2_FlowingLight
[4 05.1_RandomColorLight
[ 05.2_GradientColorLight Shell
11 06.1_Neopixel PrTT N -c $H "
[ 06.2_Rainbow_light 91
[1 07.1_Doorbell 22
[0 07.2_Alertor i
4 08.1_Serial_Print gg
1) 08.2_Serial_Read_and_Write 10
[4 09.1_AnalogRead 20
. v

The following is the program code:
1. myFunction.py

import random

def rand():
num = random.randint(0, 100)
return  num
Import random module.
! import random |
Call randit() function in random module to randomly generate an integer at the range of 0 99 and assign it
to num variable.

- num = random.randint(0, 100) |
2. main.py

import myFunction
import time

while True:
print (myFunction.rand())

time.sleep(1)
Import my main.py.

- import myFunction |

Call rand() inmyFunctionmodule.

- print (myFunction.rand()) |
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Chapter5 RGBLED

In this chapter, we will learn how to control @ RGBLED. It can emit different colors of light. Next, we will use
RGBLED to make a multicoloretight.

Project5.1 Random Color Light

In this project, we will make a multicolored LED. And we can control RGBLED to switch different colors
automatically.

Component List

RaspberryPi Picox1 USBcable x1

- L ] L L] L L ] L] . L] L - L] . L - ﬁ
.l.spberrr PiPico ©2020  jgorss .’@
] -

pogga

oooooooooooooooooooooooooooooooooooooooooooooooo
oooooooooooooooooooooooooooooooooooooooooooooooooo

---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------

--------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooo

RGBLEX1 Resistor Jumper
Vel
l
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Relatedknowledge

RGB LED has integrated 3 LEDs that can respectively emit red, green and blue light. And it has 4 pins. The
long pin (1) is the common port, that is, 3 LED 's positive or negative port. The RGB LED with common positive
port and its symbol is shown below. Wecan make RGB LED emit various colors of light by controlling these 3
LEDs to emitlight with different brightness.

F’i"’*&’ 1
R G |8
4 PR
2 - 3 2 3 4
Red, green, and blue light are known as three primary colors. When you combine these three primaoplor

lights with different brightness, it can produce almost all kinds of visible lights. Computer screens, single pixel
of cell phone screen, neon, and etc. are working under this principle.

RGB
If we use three10- bit PWM to control the RGBLED, in theory, we can crea®*2'%*2'°= 1,073,741,8241 billion)
colors through different combinations.
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Circuit

Schematic diagram

390

R;, G; B;’,

_RI T R2 |.R3
220 L 220 L.220

4| 42| a3

3.3V

1| swek eno swoio 40
i GPO VBUS f=
2 39
P1 VSS f=
=1°"" Raspberry PI
Pico
=24 cp2 3V3_EN k14
3
= GP3 avs |22
== Gra ADC_VREF |
7 34
| GP5 GP28_A2 fm
AGND |
9 32
] GP6 GP27_A1 [
Y o7 cP26_A0 fo
11 30
] GP8 RUN e
=21 Gpo op22 P22
2 cp1o cp21 o
15 26
GP11 GP20 feme
18] Gp12 GP19 b=
17 24
GP13 GP18 o
19 22
= GP14 GP17 [
22 cpis prry ik
GND

3,3,13,13' 23,28,38

Hardware connection If you need any support, please feelfree to contact us via: support@freenove.com

. e .&_7_,_

@ =2

=
o-dUNmsind wr~oan

LI I O e e e

LI
" e s 8 e e

and the actualboard to avoid misunderstanding

™
¥
[‘ 4
213
1
Note: To help users have a better experience when doing the projects,ashave made some modifications
to Pico's simulation diagram Please note that here are certain differences between the simulation diagran
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Code

We need to create three PWM channels and use random duty cycle to make random RGBLED color.

Open Thonny, click Thiscomputer A D: A Micropython Codes A 05.1 RandomColorLightand
double click 05.1_RandomColorLighpy .
05.1 RandomCaolorLight

Tk Thonny - DAMicropythoy olorLight\05.1_RandomColorLight.py @ 30: 18 - o x

File Edit View Run

D

Files 05.1_RandemColerLight.py -

1 from machine import Pin, PWM
from random import randint
import time

MicroPython device

2

3

4

5 pins = [13, 12, 11]
6 freq_num = 10000

7

8

pwm@ = PWM(Pin(pins[@]))
2 S pwml = PWM(Pin(pins[1]))
10 pwm2 = PWM(Pin(pins[2]))

11 pwme.freq(freq_num)

This computer
D: \ Micropython_Codes

=]

00.0_Helloworld

4 00.1_main 12 pwml.freq(freq_num)

4 01.1_Blink 13 pwm2.freq(freq_num)

4 02.1_ButtonAndLed 14

£ 02.2_TableLamp 15 def setColor(r, g, b):

# 03.1_FlowingLight 16 pwm@.duty_ul6(65535 - r)

1 04.1_BreatheLight 17 pwml.duty_ul6(65535 - g)

1 04.2_FlowingLight 18 pwm2.duty_ul6(65535 - b)
&

o

05.1_RandomColorLight

@ 05.1_RandomColorLight.py shel

Us.2_Gradic
06.1_Neapixel
06.2_Rainbow_light
07.1_Doorbell
07.2_Alertor

08.1_Serial_Print

[

>>>

5 B B

=]

v

Click , RGBLED begins taisplay random colors. PressCtri+C or click Stop/Restart
backend to exit program.
If you have any concerns, please contact us via: support@freenove.com
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The following is the program code:

from machine import Pin, PWM
from randomimport randint
import time

pins =[13, 12,11 ]
freq_num = 10000

pwmO0 =PWM(Pin(pins[0])) #set PWM
pwml = PWM(Pin(pins[1]))

pwm2 = PWM(Pin(pins[2]))
pwmoO.freq(freq_num)
pwml.freq(freq_num)
pwm2.freq(freq_num)

def setColor (r, g, b):
pwmO.duty _ul6(65535 r)
pwm1l.duty_ul6(65535 Q)
pwm2.duty_ul6(65535 b)

try :
while True :
red =randint(0, 65535)
green = randint(0, 65535)
blue = randint(0, 65535)
setColor (red, green, blue)
time.sleep_ms(200)
except:
pwmO.deinit()
pwm1.deinit()
pwmz2.deinit()
Import Pin, PWM and Random @inction modules.

from machine import Pin, PWM
from randomimport randint
import time
Configure ouput mode of GP11, GP12 and GE8 as PWM output andPWM frequencyas 10000Hz
pins =[13, 12,11 ]
freq_num = 10000

pwmO0 = PWM(Pin(pins[0])) #set PWM
pwml = PWM(Pin(pins[1]))

pwm2 = PWM(Pin(pins[2]))
pwmO.freq(freq_num)

pwml.freq(freq_num)

Any concerns?* support@freenove.com
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| 13 ‘ pwm2.freq(freq_num)
Define a function to set the color of RGBLED.

15 setColor (r, g, b):

16 pwmO.duty_ul6(65535 r)

17 pwml.duty_ul6(65535 Q)

18 pwm2.duty _ul6(65535 b)
Call random function randint()to generate a random number in the range of @ 65535 and assign the value
to red.
| 22 l red = randint(0, 65535) |
Obtain 3 random numbers every 200 milliseconds and call function setColor to make RGBLED disptiagzzling
colors.

21 :

22 red = randint(0, 65535)

23 green = randint(0, 65535)

24 blue = randint(0, 65535)

25 setColor (red, green, blue)

26 time.sleep_ms(200)

Before each use of the moduleandom , please add the statement import random to the top of Python
file.
randint(start, end) : Randomly generates an integer between the value of start and end.

start : Starting value in the specified range, whiclwould be included in the range

end: Ending value in the specified range, whickvould be included in the range

random() : Randomly generates a floating point number between 0 and 1.
random.unif orm(start, end): Randomly generates a floating point number between the value of start ang
end.

start: Starting value in the specified range, whichwould be included in the range

end: Ending value in the specified range, whiclwould be included in the range
random. getrandbits(size) : Generatesan integer with sizerandom bits.
For example:

size = 4, it generates an integer in the range of 0 to Ob1111
size = 8, it generates an integer in the range of 0 to Ob1111111

random.randrange(start, end, step) : Randomly genegates a positive integer in the range from start to end
and increment to step

start : Starting value in the specified range, whiclwould be included in the range

end: Ending value in the specified range, whiclwvould be included in the range

step: An integer specifying the incrementation.
random.seed(sed): Specifies a random seed usually being appliedin conjunction with other random
number generators.

sed: Random seed, a starting point in generating random numbers.
random.choice(obj) : Randomly generates anelement from the object ob;.

obj: list of elements.
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Project 5.2GradientColor Light

In the previous project, we have mastered the usage of RGBLED, but the random color display is rather stiff.
This project will realize a fashionable Light withaft color changes.

Component list, the circuit is exactly the same as the projecandom color light.

Using a color model, the color changes from 0 to 255 as shown below.

0 85 170 255

Code

In this code, the color model will be implemented and RGBLED will change cofoalong the model.

Open Thonny, click Thiscomputer A D: A Micropython_Codes A 05.2_GradientColorLight and
double click 05.2_GradientColorLighpy .
05.2_GradientColorLigh

Tie Thonny - DAMicropyth tColorLight\05.2_GradientColorLight.py @ 38: 12 - u} x
File Edit View Run

e

Files 05.2_GradientColorLight.py

MieroPfien device . 1 from machine import Pin, PWM
import time

pins = [13, 12, 11]

#set pwm

pwm@ = PWM(Pin(pins[@]))
pwml = PWM(Pin(pins[1]))
S pwm2 = PWM(Pin(pins[2]))
10 pwm@.freq(le00)

2
3
4
5
6
7
8

This computer
D: \ Micropython_Codes

4 00.0_HelloWorld

® 00.1_main 11 pwml.freq(1060)

# 01.1_Blink 12 pwm2.freq(1000)

501.2_8Blink 13

® 1 02.1_ButtonAndLed 14 def setColor(rgb):

=l 02.2_TableLamp 15 pwmd.duty_ul6(65535 - (rgb >> 4))

14 03.1_FlowingLight SM'_ . S D C o ’
© 1 04.1_BreatheLight MicroPython v1.16 on 2021-86-18; Raspberry Pi Pico with RP20480

= 11 04.2_FlowingLight Type "help()" for more information.

0 05.1_RandomColorLight >>>

=1 05.2_GradientColorLight
@ 05.2_GradientColorLight.py

4 06.1_Neopixel

v

Click , and the light emited by RGBLEDwill change gradually. Pres<Ctrl+C or click
Stop/Restart backend to exit program.
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The following is the program code:

from machine import Pin, PWM

import time

pins =[13, 12,11 ]

#set pwm

pwmO0 = PWM(Pin(pins[0]))
pwml = PWM(Pin(pins[1]))
pwm2 = PWM(Pin(pins[2]))
pwmO.freq(1000)
pwm1l.freq(1000)
pwm2.freq(1000)

def

def

try :

setColor (rgb):
pwmO0.duty_ul6(65535 (rgb >>4))
pwml.duty _ul6(65535 (rgb>>1))
pwm2.duty_ul6(65535 (rgb >> 0))

wheel(pos):
WheelPos = pos % 65535
it WheelPos < 21845:
return  (((65535 - WheelPos*3) << 4) | (WheelPos*3) << 1 ))
elif  WheelPos >= 21845and WheelPos < 43690
WheelPos- = 21845
return  ((( 65535 - WheelPos*3) << 1) | (WheelPos*3))
else :
WheelPos- = 43690
return  (((WheelPos*3) << 4 )| (65535 - WheelPos*3))

while True :
for i in range(0, 65535):
setColor(wheel(i))
time.sleep_ms(10)

except:

pwmO.deinit()
pwm1.deinit()
pwmz2.deinit()
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In the function setColor(), we use a variable to represent the value of RGB, making it more convenient for the
- 65535, which is2 to the sixteenpower, when
spilt, the value of each color channel can be obtained with a simple bitwise operation.

14 setColor (rgb) :

15 pwmO0.duty_ul6(65535 (rgb >>4))
16 pwml.duty_ul6(65535 (rgh>>1))
17 pwm2.duty ul6(65535- (rgb >> 0))

The functionwheel() isa color selection method of the color model introduced earlier. The value range of the
parameter pos is 0 65535 The function willreturn a data containing the duty cycle values of 3 pins.

19 wheel(pos):

20 WheelPos = pos % 65535

21 WheelPos < 21845:

22 (((65535 - WheelPos*3) << 4) | (WheelPos*3) << 1 ))
23 WheelPos >= 21845 WheelPos < 43690:

24 WheelPos- = 21845

25 ((( 65535 - WheelPos*3) << 1) | (WheelPos*3))

26 :

27 WheelPos- = 43690

28 (((WheelPos*3) << 4) | (65535 - WheelPos*3))
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Chapter 6 NeoPixel

This chapter will help you learn to use a more convenient RGBLED lamp, which requires only ond@GP
control and can be connected in infinite series in theory. Each LED can be controlled independently.

Project6.1 NeoPixel

Learn the basic usage of NeoPixel and use it tblink red, green, blue and white.

Component List

RaspberryPi Picox1 USBcable x1

.l.spberrr PiPico ©2020

pogga
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Related knowledge

The Freenove 8 RGB LED Module is as below. You can use only one data pin to control eight LEDs on the
module. As shown below:

~

O
1 4 .
@ S / FREENOQVE
S m gD \ 4
N\ 2 A
VvV & f’z\v/ (o8
© = L

fad

o) -~
N 9 B
) o @
~ FREENOVE g =4
0
P

]
Freenove 8 RGB LED Module

Free Your Innovation
www.freenove.com

Freenove 8 RGB LED Module

Free Your Innovation
www.freenove.com

- -
Freenove 8 RGB LED Module

Free Your Innovation
www.freenove.com

symbol Function symbol Function
S Input control signal S Output control signal
Vv Power supply pin,+3.3V~5.5V \% Power supply pin,+3.3V~5.5V
G GND G GND
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Circuit

Schematic diagram

a| 42|  as]

1 SWCLK GND SWDIO 40
s GPO VBUS [
2 Gp1 vss |2
Raspberry PI
4 Pico 37 3.3V
m—l GP2 3V3_EN femme
5 36 |
w—l GP3 3v3
2 GPa ADC_VREF 35
v 4
3.3V Ldaes cr2s_a2 2%
° AGND |22
< a L3 ouT - GP6 GP27_A1 32
IN GP16 10 - 31
a o VCC - = GP7 GP26_AQ [
< a < Ml PO run 22
GND ¢ I 2] Gro op2z 22
- 27
L] PR GP21 |
Tl P cp20 25
16 25
w—l GP12 GP19 [
LA PR p1s f2
19 22
w—l GP14 GP17 o
22 cpis or1s B2 GP16
GND

3,8,13,18§ 23,28,38

Hardware connection If you need any support, please feelfree to contact us via: support@freenove.com
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Code

Open Thonny, A A A O . neopixel.py
and double click

06.1_Neopixelpy

06.1 Neopixel

Tk Thonny - D:AMicropyth

06.1_Neopixelpy @ 21:24 - o x

File Edit View Run

B

Files 06.1_Neopixel py

MicroPython device / Trom macnine import rin ~
“ neapixel.py 3 from neopixel import myNeopixel
4
5 NUM_LEDS = 8
6
7 np = myNeopixel(NUM_LEDS, 16)
8
9 red = (255, @, 0)
This computer = A 16 green = (@, 255, @)
i Micrepythen. Codss 11 blue = (@, @, 255)
% 00.0_HelloWorld 12 white = (255, 255, 255)
# 00.1_main 13 close = (0, 0, 0)
=5 01.1_Blink 14 COLORS = [red, green, blue, white, close]

4 02.1_ButtonAndLed

) 02.2 TableLamp 16 np.brightness(10)

o ] 17 while True:

03.1_Flowinglight 18 for color in COLORS:

% 04.1 Breathelight 19 np.fill(color[@], color[1], color[2])
» 04.2_FlowingLight

4 05.1_RandomColorLight

» 05.2_GradientColorLight

06.1_Neopixel.py

“ neopixel.py
5 06.2_Rainbow_light

>>>

v

Click , and Neopixel begins to light up in red, green, blue, white and closePressCtri+C
0 Stop/Restart backend
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The following is the program code:

1 time

2 machine Pin

3 neopixel myNeopixel

4

5 NUM_LEDS =8

6

7 np = myNeopixel(NUM_LEDS, 16

8

9 red = (255, 0, 0)

10 | green = (0, 255, 0)

11 | blue = (0, 0, 255)

12 | white = ( 255, 255, 255)

13 | close = (0, 0, 0)

14 | COLORS =[red, green, blue, white, close]

15

16 | np.brightness(10) #brightness: 0 ~ 255

17 :

18 color COLORS:

19 np.fill(color[0], color[1], color[2])

20 np.show()

21 time.sleep(0.5)
Import Pin, neopiexl and time modules.

1 time

2 machine Pin

3 neopixel myNeopixel
Define the number of LEBs: NUM_LEDS = 8create an objext for myNeopixé and set GP16 pin to connect
with neopixel.

5 NUM_LEDS =8

6

7 np = myNeopixel(NUM_LEDS, 16
Define 5 status for the LED, namelyged, green, blue, white and close and write them to COLORS list.
9 red = (255, 0, 0)
10 | green = (0, 255, 0)
11 | blue = (0, 0, 255)
12 | white = ( 255, 255, 255)
13 | close = (0, 0, 0)
14 | COLORS =[red, green, blue, white, close]
Call brightness() function to set the brightness of LED, ranging from-@55.
| 16 ‘ np.brightness(10)  #brightness: 0 ~ 255
Call fill() function to setcolor for all LEDs at once. Only when show() function is called will the LEBe
lighted up to show the previously setting color.
19 np.fill(color[0], color[1], color[2])
20 np.show()
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Define COLORS list through for loop to make neopixel mdule repeatedly emit red, green, blue, white and
close, a total of five status.

AN \while True :

18 for color in COLORS:

19 np.fill(color[0], color[1], color[2])
20 np.show()

21 time.sleep(0.5)
Reference

Before each us of neopixel module, please add the statement import neopixel to the top of Python
file.
myNeopixel(num_leds, pin): Define the number of output pins and LEDs oheopixel module
num_leds: The number of LEDs.
pin: Output pins.
myNeopixel.brightness(brightness): Set brightnessfor LEDs ofneopixel module. Brightnessrange 0- 255.
myNeopixel.set_pixel(pixel_num, r, g, b): Specify the color data of a single LED in the neopixel module.
pixel_num: neopixel: The sequence of LED the module.
r: data of red channel
g: data of green channel
b: data of blue channel
myNeopixel fill (r, g, b): Set color data for all LEDs at once.
myNeopixel .show(): Make LED module show the setting color.
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Project6.2 RainbowLight

In the previous project, we have mastered the usage of NeoPixel. This project will realize a slightly complicated
Rainbow Light. The component list and thecircuit are exactly the same as the project fashionable Light.

Code

Continue to use the following color model to equalize the color distribution of the 8 leds and gradually change.

0 85 170 255

Open Thonny, A A A 06.2_Rainbow_light, Select

and double click 06.2_Rainbow_lighpy
06.2_Rainbow light

T Thonny - D:AMicropyth: light\06.2_Rainbow_light.py @ 43:1 - ] X
File Edit View Run
ne
Files 052 Rainbow fight.py
iRy dees 1 from machine import Pin :
* neopixel.py 2 from neopixel import myNeopixel
3 import time
4
5 NUM_LEDS = 8
6 np = myNeopixel(NUM LEDS, 16)
7
B nmtasion cots "o P Y = @ Fred
. 9 green = @ #green
o 00'1’m_am 10 blue = © #blue
5 01.1_Blink 11
@1 02.1_ButtonAndLed 12 def wheel(pos):
=15 02.2_TableLamp 13 global red, green, blue
= 1 03.1_FlowingLight 14 WheelPos = pos % 255
=1 04.1_BreatheLight 15 if WheelPos < 85:
a1l 04.2_FlowingLight 16 red = (255-WheelPos*3) .
14 05.1_RandomColorLight Shell
« 1 05.2_GradientColorLight MicroPython v1.16 on 2821-86-18; Raspberry Pi Pico with RP2040
44 06.1_Neopixel Type "help()" for more information.
=4 06.2_Rainbow _light e
° 06.2_Rainbow_light.py
[ % neopixel.py ]
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Click , and the Freenove 8 RGB LED Strip displays different colors and the color changes
gradually. PressCtr+C Stop/Restart backend
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The following is the program code:

1 from machine import Pin

2 from neopixel import myNeopixel

3 import time

4

5 NUM_LEDS =8

6 np = myNeopixel(NUM_LEDS, 16

7

8 red=0 #red

9 green=0 #green
10 | blue=0 #blue

11

12 | def wheel(pos):

13 global red, green, blue

14 WheelPos = pos % 255

15 if  WheelPos < 85:

16 red = (255 - WheelPos*3)
17 green = (WheelPos*3)

18 blue=0

19 elif  WheelPos >= 85 and WheelPos < 170:
20 WheelPos- = 85;

21 red =0

22 green = (255 - WheelPos*3)
23 blue = (WheelPos*3)

24 else :

25 WheelPos-= 170;

26 red = (WheelPos*3)

27 green=0

28 blue = (255 - WheelPos*3)
29

30 | np.brightness(20)
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31 :
32 i (0, 255):
33 ] (0, 8):
34 wheel(i + j*255 // 8)
35 np.set_pixel(j, red, green, blue)
36 np.show()
37 time.sleep_ms(1)
Define a wheel() function to process the color data of neopixel module.
13 wheel(pos):
14 global red, green, blue
15 WheelPos = pos % 255
16 WheelPos < 85:
17 red = (255 - WheelPos*3)
18 green = (WheelPos*3)
19 blue=0
20 WheelPos >= 85 and WheelPos < 170:
21 WheelPos- = 85;
22 red =0
23 green = (255 - WheelPos*3)
24 blue = (WheelPos*3)
25 :
26 WheelPos- = 170;
27 red = (WheelPos*3)
28 green=0
29 blue = (255 - WheelPos*3)

We usenp.set_pixelpixel_num, r, g, B function to set data for each LED of neopixeseparately, among which,
parameterpixel_numpresents the sequence of LEparameters r, g, b indicatedata of different color channels.

| 35 ‘ np.set_pixel(j, red, green, blue)

Use a nesting of two for loops. Te first for loop makes the value of i incease from 0 to 255automatically
and the wheel() function processs the value of i intodata

writes the color datato the module.

31 :

32 i (0, 255):

33 ] (0, 8):

34 wheel(i + j*255 // 8)

35 np.set_pixel(j, red, green, blue)
36 np.show()

37 time.sleep_ms(1)

Any concerns?* support@freenove.com


http://www.freenove.com/

s www.freenove.com Chapter 7 Buzzer

Chapter 7 Buzzer

In this chapter, we will learn about buzzers and the sounds they make.

Project7.1 Doorbell

We will make this kind of doorbell: when the button is pressed, the buzzer soundsnd when the button is
released, the buzzer stops sounding.

Component List

RaspberryPi Picox1 USBcable x1

.lnspbarr; PiPico © 2020

Jumper
NPN transistorx1 Active buzzer x1 Push button x1 Resistor | Resistor
(S8050) 1k x1 | 10k x2
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