Overview

RP2040-LCD-1.28 is a low-cost, high-performance MCU
board designed by Waveshare. Although it is tiny, it
incorporates a 1.28inch LCD round display, Li-ion battery

charger, 6-axis sensor (3-axis accelerometer and 3-axis

gyroscope) and so on, adapting all GPIO and Debug

headers, which makes it easy for you to develop and RP2040

integrate it into products quickly.

USB Type-C

I Feature

RP2040 MCU chip designed by Raspberry Pi in the United Kingdom.
Dual-core Arm Cortex M0+ processor, flexible clock running up to 133 MHz.
264KB of SRAM, and 2MB of onboard Flash memory.

Type-C connector, keeps it up to date, easier to use.

Onboard 1.28-inch 240 x 240 resolution, 65K RGB IPS LCD display for clear color
pictures.

Lithium battery recharge/discharge header, suitable for mobile devices.

All GPIOs are adapted through 1.27 pitch female headers (There are 30 pins in
total, but some pins have been connected to the internal circuit, you need to pay
attention when multiplexing, please refer to the wiki for details).

USB 1.1 with device and host support.
Low-power sleep and dormant modes.
Drag-and-drop programming using mass storage over USB.

2 x SPI, 2 x12C, 2 x UART, 2 x UART, 4 x 12-bit ADC, 16 x controllable PWM
channels.

Accurate clock and timer on-chip.
Temperature sensor.
Accelerated floating-point libraries on-chip.

8 x Programmable 1/0 (PIO) state machines for custom peripheral support.

I Specification



https://www.waveshare.com/wiki/Main_Page
https://www.waveshare.com/rp2040-lcd-1.28.htm
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Resource

I Demo

e Demo code#
e Clock project shared by Wienzek Daniel &
e Demo codes based on PlatformlO, shared by Philipp Molitor &

I Drawing

e Schematic diagram &

e 3D drawing®

I Datasheet

o GCOAOTAF
e QMI8658C#

voltage


https://www.waveshare.com/wiki/File:RP2040-LCD-1.28_Spec02.jpg
https://files.waveshare.com/upload/9/9d/RP2040-LCD-1.28.zip
https://github.com/dawigit/picoclock
https://github.com/PhilippMolitor/waveshare-rp2040-roundlcd-boilerplate
https://files.waveshare.com/upload/6/60/RP2040-LCD-1.28-sch.pdf
https://files.waveshare.com/upload/a/a2/RP2040-LCD-1.28-3D-Drawing.zip
https://files.waveshare.com/upload/5/5e/GC9A01A.pdf
https://files.waveshare.com/upload/5/5f/QMI8658C.pdf

I Official Raspberry Pi Documents

Raspberry Pi Pico MicroPython Book &
Raspberry Pi related books &

Pico datasheet®
RPI-PICO-R3-PUBLIC-SCHEMATIC#
Pico R3 A4 Pinout &

Getting started with pico #

Pico c sdk#

Pico python sdk.pdf#

Pico datasheet®

Rp2040 datasheete

Hardware design with rp2040 &

I Raspberry Pi Demo

Raspberry Pi C/C++ (Github) &
Raspberry Pi Micropython (Github) &

I Development Software

e Thonny Python IDE (Windows V3.3.3) &
e Zimo221.7z&

Image2lcd. 7z

I Pico Quick Start

Download Firmware

MicroPython Firmware Download

e C Blink Firmware Download [Expand]
Video Tutorial [Expand]

e Pico Tutorial | - Basic Introduction

e Pico Tutorial Il - GPIO [Expand]

Pico Tutorial lll - PWM

[Expand]


https://hackspace.raspberrypi.com/books/micropython-pico
https://magpi.raspberrypi.com/books
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https://files.waveshare.com/upload/e/ed/RPI-PICO-R3-PUBLIC-SCHEMATIC.pdf
https://files.waveshare.com/upload/5/52/Pico-R3-A4-Pinout.pdf
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https://files.waveshare.com/upload/4/4a/Pico_datasheet_(2).pdf
https://files.waveshare.com/upload/f/fd/Rp2040_datasheet.pdf
https://files.waveshare.com/upload/9/9d/Hardware_design_with_rp2040.pdf
https://github.com/raspberrypi/pico-examples/
https://github.com/raspberrypi/pico-micropython-examples
https://files.waveshare.com/upload/7/73/Thonny-3.3.3.zip
https://files.waveshare.com/upload/c/c6/Zimo221.7z
https://files.waveshare.com/upload/3/36/Image2Lcd.7z

e Pico Tutorial IV - ADC [Expand]
e Pico Tutorial V - UART [Expand]

e Pico Tutorial VI - To be continued... [Expand]

MicroPython Series

e [MicroPython] machine.Pin Function#

e [MicroPython] machine.PWM Function®
e [MicroPython] machine.ADC Function®
e [MicroPython] machine.UART Function#
e [MicroPython] machine.l2C Functione

e [MicroPython] machine.SPI Function #

e [MicroPython] rp2.StateMachine#

C/C++ Series

e [C/C++] Windows Tutorial 1 - Environment Setting &

e [C/C++] Windows Tutorial 1 - Create New Project#

Arduino IDE Series

Install Arduino IDE

1. Download the Arduino IDE installation package from Arduino website &.

HARDWARE SOFTWARE cLoup DOCUMENTATION - COMMUNITY = BLOG ABOUT

Arduino Web Editor

Srart cading online and save your sketches in the cloud, The masr
up-to-date varsion of the IDE indwdes all ibraries and also
supports new Arduinn boards.

GETTING STARTED

Downloads

DOWNLOAD OPTIONS
Al'd U inD‘ I DE 2.0.0 Windows Win 10 and newoer_ 64 bits

Windows »
Windows 2

The new major release of the Arduino IDE Is faster and even more
powerful! In addition to a more modern editor and a more

responsive interface it features autocompletion, code navigation,
and even a live dED‘UEEEF- macDs 10149 meveer, 54 hits

Linux Appl

For more details, please refer to the Arduino IDE 2.0
documentation.

Nighthy bullds with the latest huefives are avallable through the
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https://www.waveshare.com/wiki/【MicroPython】machine.SPI_Function
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https://www.waveshare.com/wiki/Pico_C/C++_Windows_Tutorial_1
https://www.waveshare.com/wiki/Pico_C/C++_Windows_Tutorial_2
https://www.arduino.cc/
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section below.
SCIRCE CODE

The Arduino IDE 2.0 is open source and its source code is hosted on
GitHub.

2. Just click on "JUST DOWNLOAD".

Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 69,954,557 times — impressivel Help its

development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Learn mare about donating to Arduino.

(0.0

3. Click to install after downloading.

== Arduino Setup: License Agreement - =

P Please review the license agreement before installing Arduino. If you
o accept all terms of the agreement, dick I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE ~
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <htto://fsf.org)>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GMU Lesser General Public License incorporates the terms
and conditions of version 3 of the GMU General Public License, supplemented
by the additional permissions listed below.

W

Cancel | Mullsoft Install System 3.0 I Agree I

4. Note: You will be prompted to install the driver during the installation
process, we can click Install.



https://www.waveshare.com/wiki/File:Arduino_IDE_Pico.png
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Install Arduino-Pico Core on Arduino IDE

1. Open Arduino IDE, click the File on the left corner and choose "Preferences”.
File Edit Sketch Tools Help

Mew Ctri+N
Open... Ctrl+0
Sketchbook k
Exa mp‘es [
Close Ctrl+\W
Save trl+5
Save As.. Ctrl+Shift+5
Preferences... Ctrl+iE=
Advanced 4

Quit Ctrl+Q

2. Add the following link in the additional development board manager URL,
then click OK.

https://github.com/earlephilhower/arduino-pico/releases/download/globa
1/package_rp2040_index.json

Preferences ¥
Sattings Matwark

Sketchbook location
c\Usarswutong Documents\Arduing BROWSE
| Show files inside Skeiches

Editor font size 14

Interface scale Automatic 100 %

Thems Light (Arduing w

Language English v (Reload required)

Show verbose output during  [] compile (] upload

Compiler wamnings Mone W

[ Wedify code after upload

B Auto save

[CIEditor Quick Suggestions

Additional boards manager URLs: hitps://dl espressif com/dlipackage_esp32 index json ﬂ

Note: If you already have the ESP8266 board URL, you can separate
the URLs with commas like this:

https://dl.espressif.com/dl/package_esp32_index.json,https://github.co
m/earlephilhower/arduino-pico/releases/download/global/package_rp2040_i
ndex.json

3. Click on Tools -> Dev Board -> Dev Board Manager -> Search for pico, it
shows installed since my computer has already installed it.


https://www.waveshare.com/wiki/File:RoArm-M1_Tutorial04.jpg
https://www.waveshare.com/wiki/File:RoArm-M1_Tutorial_II05.jpg

Tools Help

Archive Sketch

Manage Libranies... Ctrl+Shift=|
Serial Monitor Ctrl+Shift+M
Serial Plotter

WIiFi101 / WiFININA Firmware Updater
Upload 551 Root Certificates

Board: "ESP32 Dev Module" 4 Boards Manager..  Ctrl+Shift+B
Fort ’ Arduino AVR Boards 4
Get Board Info esp32 "
CPU Frequency: "240MHz (WiFi/BT)" S

Core Debug Level: "None® [

Flash Frequency: "80MHz" b

Flash Mode: "QIO" b

Flash Size: "4MB (32Mb)" »

Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5ME SPIFFS)" b

PSRAM: "Disabled” b

Upload Speed: "921600" 4

Burn Bootloader

BOARDS MAMNAGER

pico
g Type: Al b

Arduino Mbed OS RP2040
Boards by Arduino
Boards included in this package: Raspberry

Pi Pico
Maore info

404 ~ INSTALL

Raspberry Pi Pico/RP2040 by
Earle F. Philhower. lll

Boards included in this package: Raspberry
Pi Pico, Raspberry Pi Pico W, 0xCB Helios,
Adafruit Feather RP2040, Adafruit Feather...
More info

264 w INSTALL

Upload Demo At the First Time

1. Press and hold the BOOTSET button on the Pico board, connect the Pico to the
USB port of the computer via the Micro USB cable, and release the button
when the computer recognizes a removable hard drive (RPI-RP2).
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2. Download the demo, open arduino\PWM\D1-LED path under the D1-LED.ino.

3. Click Tools -> Port, remember the existing COM, do not need to click this
COM (different computers show different COM, remember the existing COM
on your computer).

&) UGVD1_BASE | Arduino IDE 2.0.2
File Edit Sketch Toocls Help
Auto Format
Archive Sketch
DM Manage Libranies...

Serial Monitor

Senal Plotter

Board: "ESP32 Dev Module™
Port

Get Board Info

WiFi101 / WiRiININA Firmware Updater
Upload 551 Root Certificates

CPU Frequency

Core Debug Level
Hash Frequency
Flash Mode

Hash Size

PSRAM
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Upload Speed

Burn Bootloader

4. Connect the driver board to the computer with a USB cable, then click Tools -
> Ports, select uf2 Board for the first connection, and after the upload is
complete, connecting again will result in an additional COM port.

ED UGVO1_BASE | Arduino IDE 2.0.2
File Edit Sketch Tool Help
Auto Format
Archive Sketch
LN Manage Libranes...

Serial Monitor

Senal Plotter

Board: "ESP32 Dev Module"
Port: "COM10"
Get Board Info COM1

o = . v COMID
WiFi101 f WiRFiININA Firmware Updater

Upload 551 Root Certificates

CPU Frequency

Core Debug Level
Flash Frequency
Flash Mode

Hash Size
PSRAM

Partiion Scheme
Upload Speed

Burn Bootloader

5. Click Tool -> Dev Board -> Raspberry Pi Pico/RP2040 -> Raspberry Pi Pico.

Tools Help
Archive Sketch
Manage Libraries.., Ctrl+Shift=+1
Serial Monitar Ctrl+Shift=M
Serial Plotter

WiFi107 / WiFININA Firmware Updater

Upload 551 Root Certificates

Board: "ESP32 Dev Module” 4 Boards Manager... Ctrl+Shift=E
Port L

Arduino AVR Boards 3
Get Board Info __

esp3d L4
CPU Frequency: "240MHz (WiFi/BT)" L4 Raspberry Pi Pica/RP2040 L4
Core Debug Level: "Mone® »
Flash Frequency: "80MHz" »
Flash Made: "QIO" b
Flash Size: "4MB (32Mb])" b

Partition Scheme: "Default 4MB with spiffs (1.2MB APP/1.5MB SPIFFS)" b
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PSRAM: "Disabled" 3
Upload Speed: "921600" »

Burn Bootloader

6. After setting, click the right arrow to upload.
oo} sketch_augl6a | Arduino |DE 2.1.0

File Edit Sketch Tocls Help

- J Raspberry Pi Pico - I

o If you encounter problems during the period, you need to reinstall or
replace the Arduino IDE version, uninstall the Arduino IDE needs to be
uninstalled cleanly, after uninstalling the software you need to manually
delete all the contents of the folder C:\Users\
[name]\AppData\Local\Arduino15 (you need to show the hidden files in
order to see it) and then reinstall.

Pico-W Series Tutorial (To be continued...)

Open Source Demo

MicroPython Demo (GitHub) &

MicroPython Firmware/Blink Demo (C) &

Official Raspberry Pi C/C++ Demo®

Official Raspberry Pi MicroPython Demo &
Arduino Official C/C++ Demo

Support

Submit Now
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