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Overview RP2040-GEEK

Introduction

RP2040-GEEK is a geeks development board designed =
by Waveshare, onboard USB-A interface, 1.14-inch LCD .

screen, TF card slot, and other peripherals. Provides
different firmware for SWD port, UART port, and 12C

port.
(https://www.waveshare.com/rp2040-
Feayures geek.htm)
= RP2040 microcontroller chip designed by Raspberry SWD. UART. USB-A

Pi in the United Kingdom.
Dual-core ARM Cortex MO+ processor, with a high operating frequency of up to 133MHz
and flexible clock.
Built-in 264KB of SRAM and 4MB of onboard Flash.
Onboard 1.14-inch 240x135 pixel 65K color IPS LCD display.
Onboard 3PIN SWD port for connecting the debugged target board.
= Standard CMSIS-DAP interface can be used to debug most ARM-based
microcontrollers.
= Works with OpenOCD and other tools supporting CMSIS-DAP.
= Adopts the Raspberry Pi 3PIN Debug Connector Specification.
Onboard 3PIN USB to UART bridge.
Onboard 4PIN 12C port for the testing target board.
Equipped with plastic case and cables.
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= Open-source firmware, more convenient to upgrade.

Dimensions

Unit:mm
(/wiki/File:RP2-4- geek 09.jpg)
Pico Quick Start

Firmware Download

= MicroPython Firmware Download [Expand]
= C Blink Firmware Download [Expand]

Firmware Download

= MicroPython Firmware Download [Expand]
» C Blink Firmware Download [Expand]

Text Tutorial
Introduction

» Raspberry Pi Pico (https://www.waveshare.com/wiki/Raspberry Pi Pico)

MicroPython Series

= [MicroPython] machine.Pin Function (https://www.waveshare.com/wiki/%E3%80%90Micr
oPython%E3%80%91 Machine.Pin_Functions)
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= [MicroPython] machine.PWM Function (https://www.waveshare.com/wiki/%E3%80%90M
icroPython%E3%80%91machine.PWM _Function)
[MicroPython] machine.ADC Function (https://www.waveshare.com/wiki/%E3%80%90Mi
croPython%E3%80%91machine. ADC_Function)
= [MicroPython] machine.UART Function (https://www.waveshare.com/wiki/%E3%80%90M
icroPython%E3%80%91machine.UART Function)
= [MicroPython] machine.l2C Function (https://www.waveshare.com/wiki/%E3%80%90Micr
oPython%E3%80%91machine.l2C_Function)
= [MicroPython] machine.SPI Function (https://www.waveshare.com/wiki/%E3%80%90Micr
oPython%E3%80%91machine.SPI_Function)
= [MicroPython] rp2.StateMachine (https://www.waveshare.com/wiki/%E3%80%90MicroPy
thon%E3%80%91PIO_Function)

C/C++ Series

For C/C++, it is recommended to use Pico VS Code for development. This is a Microsoft
Visual Studio Code extension designed to make it easier for you to create, develop, and
debug projects for the Raspberry Pi Pico series development board. Whether you are a
beginner or an experienced professional, this tool can help you confidently and easily
develop Pico. Below we will introduce how to install and use the extension.

» Official website tutorial: https://www.raspberrypi.com/news/pico-vscode-extension/
(https://www.raspberrypi.com/news/pico-vscode-extension/).

= This tutorial is applicable to Raspberry Pi Pico, Pico2, and our company's RP2040 and
RP2350 series development boards.

= The development environment defaults to Windows as an example. For other
environments, please refer to the official website tutorial for installation.

Arduino IDE Series

Install Arduino IDE

1. Download the Arduino IDE installation package from Arduino website (https://www.arduin
o.cc/).
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HARDWARE 50 cCLOUD DOCUMENTATION -

Arduino Web Editor
Srart coding anline and save your sketches in the claud, The maost

up-te-date version of the IDE indudes all ibraries and also
supports new Arduino boands.

GETTING STARTED

Downloads

o908 Arduino IDE 2.0.0

The new major release of the Arduing IDE Is faster and even more
powerful! In addition to a more modemn editor and a more
responsive interface it features autocompletion, code navigation,
and even a live debugger.

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

Nightly bullds with the latest bugfixes are avallable through the
section below.

SOURCE CODE

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

GitHub.

(/wiki/File:RoArm-M1_Tutorial _1101.jpg)
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Windows W
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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 — impressive! Help its
development with a donation.

$3 $5 $10 $25 $50 Other

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

e
'©0

Learn more about donating to Arduino.

(/wiki/File:Arduino_IDE_Pico.png)

3. Click to install after downloading.
@a—':_.':‘::%'._.: cense Agreement — x

W Please review the license agreement before installing Arduino., If you
2.0 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. <htip://ff=f.org/= e .
(/wiki/File:RoArm-

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 incorparates the terms

and conditions of version 3 of the GNU General Public License, supplemented

by the additional permissions listed below. v

Cancel I Agree

M1 _Tutorial_1102.gif)
4. Note: You will be prompted to install the driver during the installation process, we can
click Install.

Install Arduino-Pico Core on Arduino IDE

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

New Cirl+N

Open... Ctrl+O

Sketchbook b

Examples y

Close Cirl +\W

Save Corles (/wiki/File:RoArm-M1_Tutorial04.jpg)
Save As.. Ctrl+Shift+5

Preferences... Ctrl+1E=
Advanced L4
Quit Ctrl+Q

2. Add the following link in "Additional boards manager URLs", then click OK.

https://github.com/earlephilhower/arduino-pico/releases/download/global/package rp20
40_index.json

________________________________________________________________________________________________________________________________________

waElwo
BROWSE

Editar font siz 1
nterface scale B Automatic 100
Thems Light {Ardui o

nguags E | v  [Reload required

n = 5 '.Il-l...l aunng T P 5]
Compiler wamnings Mone W

Verlfy code after upload
B Auto save

Editor Quick Suggestions
Additional boards manager URLs:  https /dl espressif com/dlpackage_esp32_index json ﬂ

(/wiki/File:RoArm-M1 _Tutorial 1105.jpg)

Note: If you already have the ESP32 board URL, you can separate the URLs with
commas like this:

https://dl.espressif.com/dl/package_esp32_index.json,https://github.com/earlephilhow
er/arduino-pico/releases/download/global/package_rp2040_index.json

________________________________________________________________________________________________________________________________________

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

#g _— o

b

MicraFythan [Raspberry Fi Fioo)

(/wiki/File:Pico_Get Start 05.png)
BOARDS MAMNAGER

pico
g Type:  All w

Arduino Mbed OS5 RP2040
Boards by Arduino

Boards included in this package: Raspberry

Pi Pico
More info
404 ~ (/wiki/File:Pico_Get Start 06.png)

Raspberry Pi Pico/RP2040 by
Earle F. Philhower, 1l

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

264 INSTALL

Upload Demo At the First Time
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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).

(/wiki/File:Pico_Get_Start.gif)

2. Download the demo from #Resource, open the D1-LED.ino under arduino\PWM\D1-LED
path.

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).
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&) UGYD1_BASE | Arduine IDE 2.0.2

File Edit Sketch Tools

UGVO1_E

(/wiki/File:UGV1 doenload02EN.png)

Help
Auto Format
Archive Sketch
Manage Libraries...
Serial Monitor

Serial Plotter

Board: "ESP32 Dev Module”
Port

Get Board Info

WiFi101 f WiRiNIMA Firmware Updater
Upload 551 Root Certificates

CPU Frequency
Core Debug Level
Flash Frequency
Flash Mode

Hash Size
PSRAM

Partition Scheme
Upload Speed

Burn Bootloader

COM1

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.
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&) UGYD1_BASE | Arduine IDE 2.0.2
File Edit Sketch Tools Help
Auto Format

Archive Sketch

UGVO1_E

Manage Libraries...
Serial Monitor

Serial Plotter

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

v COMI10
WiFi101 f WiRiNIMA Firmware Updater

Upload 551 Root Certificates

CPU Frequency
Core Debug Level
Flash Frequency
Flash Mode

Hash Size
PSRAM

Partition Scheme

Upload Speed

Burn Bootloader

(/wiki/File:UGV1 _doenload03EN.png)
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5. Click Tools -> Board -> Raspberry Pi Pico/RP2040 -> Raspberry Pi Pico.

Tocls Help
Archive Sketch
Manage Libraries... Ctrl+5Shift+I
Serial Monitor Ctrl+Shift+M
Serial Plotter

WIFi101 / WIiFININA Firmware Updater

Upload 551 Root Certificates

Board: "ESP32 Dev Module" k Boards Manager... Ctrl+Shift+B
Fort ’ Arduino AVR Boards L
Get Board Info

esp32 b
CPU Frequency: "240MHz (WiFi/BT)" L Raspberry Pi Pico/RP2040 b
Core Debug Level: "None” k
Flash Frequency: "BOMHz" L
Flash Made: "QIC" »
Flash Size: "4ME (32ME]" 4
Partition Scheme: "Default 4MB with spiffs (1.2MB APR/1.5ME SPIFFS)" »
PSRAM: "Disabled" 4
Upload Speed: "921600" L
Burn Bootloader

(/wiki/File:Pico_Get Start02.png)
6. After setting, click the right arrow to upload.
& sketch_auglfa | Arduino IDE 2.1.0

File Edit Sketch Tools Help (/wiki/File:Pico_Get Start03.png)

' Raspberry Pi Pico

= |f you encounter problems during the period, you need to reinstall or replace the
Arduino IDE version, uninstall the Arduino IDE clean, 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.

Open Source Demo

= MicroPython Demo (GitHub) (https://github.com/waveshareteam/Pico_MircoPython Examp
les)

= MicroPython Firmware/Blink Demo (C) (https://files.waveshare.com/upload/b/b2/Raspberry
_Pi_Pico_Demao.zip)

» Official Raspberry Pi C/C++ Demo (https://github.com/raspberrypi/pico-examples/)

» Official Raspberry Pi MicroPython Demo (https://github.com/raspberrypi/pico-micropytho
n-examples)
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= Arduino Official C/C++ Demo (https://github.com/earlephilhower/arduino-pico)

Sample Demo

C/C++ Demo
01-LCD

1. It takes 2.5s to display a picture on the LCD.
2. The example for LCD displaying the GUI.

02-picoprobe

= This demo is based on the open-sourced picoprobe (https://github.com/raspberrypi/picopr

obe) demo.
= Run the picoprobe demo on the RP2040-GEEK, and it will analog a USB TO SWD and USB
TO UART device.

1. Use UART as the tool for USB to UART for communication with the device.
2. Use the SWD interface as the debug tool for openocd to debug most of the arm chips.

= For more information on how to use picoprobe, please refer to the following "picoprobe
Tutorial".

03-FATFS

» This demo is based on no-OS-FatFS-SD-SPI-RPi-Pico (https://github.com/carlk3/no-OS-Fat
FS-SD-SPI-RPi-Pico).

1. This demo repeatedly attempts to mount an SD card and read its root directory, with the
option to get its runtime information using a USB serial port.
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EhkEkEkEEEEkEEEERUIN MOUMNT & & & #& & b & & & & & & &

o _low frequency: Actual frequency:

R3/R7: Bxlaa

R3I/R7: ox4offaces

R3/R7: OxcOffaoen

Card Initialized: High Capacity Card

SD card initialized

SDHC/SDXC Card: hc c_size: 30199

Sectors: 30924200

Capacity: 15186 MB A —
sdispi_gc_high_frequency: Actual frequency: 12500000 (/wiki/File:RP2040-

IIIIIIIIIIIIIIIHHN LSIIIIIIIIIIIII

Directory Listing: @:/

System Volume tion [directory
compile_command: vritable file
cmake install.cmake [writable f11e]
CMakeCache.txt [writable file] [
numbers.txt [writable file] [size

GEEK-DEMO,jpg)
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m Note that the SD card file format is FAT32.

I Micropython Demo

01-LCD

How to Use

1. Upload all py and BMP files to RP2040-GEEK via thonny.

T Thenny - E\MPY\gesk-gythem01-LC0 e tramplepy @ 218:1
= | HE =T TR e

NFd O -
it ied_mmamplezed
Hrk " 1 from machine import Pin,SPI,PWM

B MR e pytieen |, 01-LCD

import framebuf

& bnp_readerpy import time

@ lod_examplepy

ReadmeCN g Bl = 25
B ReadmeEN.ba & DC = R
RP2040-GEEE.bmp ' S =9

SCK = 18

MOSI = 11

RST = 12

class LCD_linchl4{framebuf.FrameBuffer):
def __init__(self):
self.width = 24

1

15 2]
16 self.height = 13

5

self.cs = Pin(C5,Pin.OUT)
self.rst = Pin(RS5T,Pin.OUT)

salf.cs(1)
zelf.spi = SPI(1)
self.spi = SPI(1,1e88_pgoa)
. self.spi =
25 self.dc = Pin(DC,Pin.OUT)

SPI(1,58_pe&_s8e,polarity=e, phase=8,sck=Pin(5C

— s A 26 self.de(1)
bmp_reader.py ' salf.buffer = bytearray(self.height * self.width * 2)
& lod_examplepy
RP2040-GEEK.brmp super()., init (self.buffer, self.width, self.height, fr:.
€ ¥
sl
33

MicroPython (Rapkeeny Pi Picc)

(/wiki/File:RP2040-Thonny.jpg)
Demo Effect

= LCD displays the GUI, and then bmp picture after a few seconds.

02-SD

How to Use

= Upload all the py files to the RP2040-GEEK via thonny, and reset.

https://www.waveshare.com/wiki/RP2040-GEEK
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Th Thenny - ENMPYigeekibootpy & 2711 o
e ol WE EF IR wWm

e L -
1453 boot.gy
ELE = i
E: ', MPY |, gesiegthin | 02.50 1 import machine
- import sdcard
i import uos
| RizadmeC M. b
il ReadmeEn. ot I :
& sdcard.py & ¢s = machine.Pin{23, machine.Pin.OUT)

spi = machine.SPI(id=8,
baudrate=l8aa8a8a,
polarity=8,
phase=8,
bits=8,
firstbit=machine.SPI.M5E,
sckemachine.Pin(18),
mosi=machine.Pin(13),
miso=machine.Pin{28))

sd = sdcard.SDCard(spi, cs,baudrate=5_ g8 _gea)

uos.mount{sd, '/Sfsd')
Reasghrry Pi Pice .

# bootpy
#® cdcard.py

MicrePythom [Ranpheery Pi Pica)

(/wiki/File:RP2040-Thonny02.jpg)

Demo Effect

= After RP2040-GEEK resets, it will automatically mount the SD card to the sd file according
to the "boot.py" demo.

https://www.waveshare.com/wiki/RP2040-GEEK
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T Thanny - EAMPY geekibootpy @ 2721
T el W ET IR M

JEd O -
hod =3 ot py
R v i
B\ MPY | geek-prython ', 02-50 =
# bootpy 3
# ReadmeChot a
Fi ReadmeEM.axt
& sdcard.py (=
18
11
12
13
14
15
16
1 T
18
19
28
Rasphrery Bi Pica . ;;
boot py
& sdeard.py
Shell
b
¥

RP2040-GEEK - Waveshare Wiki

import machine
import sdcard
import uos

cs = machine.Pin{23, machine.Pin.OUT)

spli = machine.SPI{id=8,
baudrate=legessges,
polarity=8,
phase=8,
bitseg,
firstbit=machine.SPI.MSE,
sck=machine.Pin{18),
mosi=machine,.Pin{19),
miso=machine.Pin{28))

sd = sdcard.SDCard(spi, cs,baudrate=5_gea_gaa)

uos.mount(sd, '/Ssd'}

MicrePyshim (Raipharr Pi Picc)

(/wiki/File:RP2040-Thonny03.jpg)

= Double-click the SD file folder and you can see the file stored on the SD card.
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import machine
import sdcard
import uos

¢s = machine.Pin(23, machine.Pin.OUT)

spi = machine.SPI(id=8,
baudrate=l88a8eea,
polarity=8,
phase=8,
bits=3,

firstbit=machine.SPI.M58,

sckemachine.Pin(18),
mosi=machine.Pin(19),
miso=machine.Pin(2a))

sd = sdecard.SDCard(spi, cs,baudrate=5_28088_008)

uos.mount(sd, "/sd')

(/wiki/File:RP2040-Thonny04.jpQ)

Picoprobe User Guide

I Install OpenOCD

Linux (and Raspberry Pi)

MicroPython (Rasphermy B Pico)

________________________________________________________________________________________________________________________________________________

Download the Dependency Library

sudo apt install automake autoconf build-essential texinfo libtool libftdi-dev libusb-1.0

-0-dev

git clone https://github.com/raspberrypi/openocd.git --branch rp2040 --depth=1 --no-singl

e-branch
cd openocd
./bootstrap

https://www.waveshare.com/wiki/RP2040-GEEK


https://www.waveshare.com/wiki/File:RP2040-Thonny04.jpg
https://www.waveshare.com/wiki/File:RP2040-Thonny04.jpg
https://www.waveshare.com/wiki/File:RP2040-Thonny04.jpg

11/24/24, 12:03 PM

./configure
make -j4
sudo make install

Windows

RP2040-GEEK - Waveshare Wiki

________________________________________________________________________________________________________________________________________________

1. As OpenOCD self-compilation is complicated in the windows environment, it is recommended
to use the already compiled version.

» Click here to download. (https://files.waveshare.com/upload/4/4b/OpenOCD-0.12.0.zip)

2. Unzip and store in a relatively short directory, e.g. directly in the C drive.

Add Environment Variables

1. Click the menu, and search "environment variables".

All Apps Documents Web

Best match

ig; Edit the system environment
== variables

Control panel
Search the web

L environment variables - See web
results

More -

£ environment variables windows 10

L environment variables path

:  Settings

-2 Edit environment variables for your

account

L | Environment Variables|

Edit the system environment variables

Control panel

(/wiki/File:Raspberry Pi Debug Probe05.jpg)

2. Click "Edit the system environment variables":

https://www.waveshare.com/wiki/RP2040-GEEK
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System Properties

Computer Name  Hardware Advanced  System Protection  Remate

fou must be logged on as an Administrator to make most of these changes.

Peformance

Wisual effects, processar scheduling, memany usage and virtual memony

Llser Profiles
Desktop settings related to your sign4n

Settings...

Start-up and Recovery
System start-up, system failure and debugging information

Settings...

I Environment ‘u"ariables...l

QK Cancel Apply

(/wiki/File:Raspberry Pi Debug Probe06.jpg)

3. Double-click the "Path" variable, and then enter the edit interface.
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Uszer variables for 64668

Variahle Value ]

ChocolateylastPathUpdate 132793381390664453

LIBUSE_ROOT Chlibusb-1.0.26-binaries\ V5201 5-x 64\ lib

MOZ_PLUGIMN_PATH C:\Program Files (x86)\Foxit Software\Foxit POF Reader\plugins',

OneDrive ChUsers\ 646684 Onelrive

Path ChUsersh 64668\ AppDatatLocal\Programs\Python\Python3 T\ Scripts...

PICO_EXTRAS_PATH D picopico-extras

PICO SDE PATH Divpicotpico-sdk ¥
Mew... Edit... Delete

System variables

Variable Value X
ComSpec ChWindows\system32\cmd.exe

DriverData ChWindows' Systern32\Drivers\ DriverData

MUMBER_OF_PROCESSORS 4

05 Windows_NT
IPath C\Program Files\Python39\5cripts'; C\Program Files‘aP],fthonﬁ‘J"-.;C:...I
PATHEXT JLOM: EXE;.BAT,.CMD: VBS: VBE;.J5;JSE. WSF, W5H; . MSC; . PY: . PYW
PROCESSOR ARCHITECTURE  AMDE4 b

Mew... Edit... Delete
oK Cancel

(/wiki/File:Raspberry Pi Debug Probe07.jpg)
4. Add a new path.
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Edit environment variable

C:\Program Files\Python33,
ChAWindows\system32

CA\Windows

CAWindowsSystern 32V Whem
ChAWindows\Systern 32\ WindowsPowerShellhw1.04
ChAWindows\Systern 3240 pen55HY

C\Program Filesh TortoiseSYM\bin

Ch\Program Files\dotnet',

Ch\Program Files\ CMakelbin

C\Program Files\ Githcmd
Ch\ProgramData\chocolatey'bin

Ch\Program Files (x86\FTDMVinculum [l Toolchain\ Toolsibin

C\Prograrn Files (x286)\Mordic Sermiconducterinrf31bin',
ChProgram Files\Microchipioc8iw2, 364bin

C\Program Files\Microsoft SCGL Servert 1100 Tools\Binn',
C:\Program Files\PuTTY,

Ch\Program Files\Docker\Docker\resourcesibin
Cminikube

CADpenOCD-0.12.00bin

C\Program Files (x86)\Mordic Semiconductorinrf-command-line-...

o

Mew

o[ x |

Edit

Browse...

Delete

Mowve Up

Mowve Down

Edit text...

Cancel

(/wiki/File:Raspberry Pi Debug Probe08.jpg)

m Create a new variable address.
= Enter the OpenOCD storage address.
m Click OK to save.

5. Click "OK" and save the change.

https://www.waveshare.com/wiki/RP2040-GEEK
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Environment Variables

User variables for 64668

Variable Value £
ChocolateylastPathUpdate 132793331390664453
LIBUSB_ROOT Chlibusb-1.0.26-binaries\V520153-x 64\ lib
MOZ_PLUGIN_PATH C:\Program Files (x86)\Foxit Software\Foxit PDF Reader\plugins
Onelrive ChUsers\ 646684 OneDrive
Path Ch\Usersh\B4668\AppDatat Local\Programs\Python\Python3 ™ Scripts...
PICO_EXTRAS_PATH D\pico\pico-extras
_PICO 5DK PATH Divpicotpico-sdk ¥
Mew... Edit... Delete
System variables
| Variable Value Lo
ComSpec ChWindows\system32hcmd.exe
DriverData ChAWindows\System 32\ Drivers\ DriverData
NUMBER_OF_PROCESSORS 4
05 Windows_MNT
Path C:h\Program Files\Python39\5criptss C\Program Files\Python3®, C:...
PATHEXT .COM:.EXE; BAT;.CMD;.VBS; VBE;.J5; .JSE, WS5F, WSH; . MSC;.PY:.PYW
| PROCESSOR ARCHITECTURE  AMD64 i
Mew... Delete

————# Cancel

(/wiki/File:Raspberry Pi Debug Probe09.jpg)

6. Reboot the computer.

Install GDB
Linux (and Raspberry Pi)

1. Install gdb-multiarch.

________________________________________________________________________________________________________________________________________________

0n
c
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o
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©
~+
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=)
]
+
QU
=
=
0q
Q
[on
]
3
c
(-
+
(=8
Q
)
0
>

Windows

1. If you have installed the related pico-sdk environment, you can skip this step as the GDB is
included in Arm GNU Toolchain.

2. If you have not installed the related pico-sdk environment, it is recommended to install it with
the official pico demo.
» Official website (https://github.com/raspberrypi/pico-setup-windows/releases/tag/v0.5.1)
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» Package (https://www.aliyundrive.com/s/78gDFbrSk9P)

Program the Demo with Raspberry Pi Debug Probe

= With Pico Debug Probe, you can load the binaries via the SWD port and OpenOCD.
= You do not need to unplug and hold the BOOTSEL button every time you push a new
binary to Pico.

1. Take RP2040 usage as an example, the commands for programming the demo:

i sudo openocd -f interface/cmsis-dap.cfg -f target/rp2040.cfg -c "adapter speed 5000" -c
"program {your elf file name}.elf verify reset exit"

____________________________________________________________________________________________________________________________________________

i sudo openocd -f interface/cmsis-dap.cfg -f target/rp2040.cfg -c "adapter speed 5000" -c
"program blink.elf verify reset exit"

____________________________________________________________________________________________________________________________________________

Debug the Demo with Raspberry Pi Debug Probe

Open OpenOCD Server

—

= You can let openocd be used in server mode and connect to GDB, thus providing you with

breakpoints and "correct" debugging.

1. Here is also an example of debugging the rp2040 by entering the following command:

m Take using PowerShell in windows as an example:

https://www.waveshare.com/wiki/RP2040-GEEK
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2040, cfg

“. To override use " tramsport =e

tch points
chpoints

(/wiki/File:Raspberry Pi Debug Probe010.jpg)
2. *If you start listening on the local 3333 port at this point, the OpenOCD server has been
successfully turned on.

Use GDB Command Line

= This demo is set up based on pico-sdk, and pico-example was compiled.
1. Open PowerShell and enter the corresponding "build" file folder, take the blink demo as an

example.

B Window
S ohplco—examp buildiblin

(/wiki/File:Raspberry Pi Debug Probe011.jpg)

2. Open GBD and enter the following commands:
= If it is windows, you can input the following commands:

QU
]
=
]
>
o
>
(1
1
D
QU
o
e
1
o
Q.
(on
on
=
[N
>
=~
D
[}
-+

= [fitis Linux, you can input the following commands:

https://www.waveshare.com/wiki/RP2040-GEEK

-

24/33


https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe010.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe010.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe010.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe011.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe011.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe011.jpg

11/24/24, 12:03 PM RP2040-GEEK - Waveshare Wiki

| gdb blink.elf |

nline at:

‘word”. ..

(/wiki/File:Raspberry Pi Debug Probe012.jpg)

3. Input the following commands in order:

target remote localhost:3333
load

monitor reset init

continue
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ting instructi
s

s a thread-id, using first non-exited thread

:116

(/wiki/File:Raspberry Pi Debug Probe013.pg)

= You can see Pico executes blink, and LED blinks.

Use VSCode to Debug (Advanced)

= Please make sure that the #0pen OpenOCD Server and the #Use GDB Command Line are

running properly.
» Please make sure the Pico compilation environment is set up normally.

= Please make sure your VSCode can install the following plug-in.

1. Cortex-Debug ()
2. Cmake-tools
3.C/C++
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1. First, open the OpenOCD server:

& Windows PowerShell

5 C:\> openocd, exe interface/cnsis—dap. cfg target//rp2040, cfe
pen On—Chip Debugger 0. 11, 0—gBe3c38£78 (2023-02-28-14:54)
icensed under GRU GPL w2
or bug reports, read
http://openocd. oxg/doc/doxyzen/bugs. himl
: auto—=selecting first available session transport “swd”. To override use " tramzport select <transport?’ .
* Hardware thread awarenezs created
: Hardware thread awareness created
: RP2040 Flaszh Bank Command
adapter speed: 5000 kHz

nfo : Listening on port 6668 for tcl conmections
: Listening on port 4444 for telnet connections
: Using CMSIS-DAaP+2 interface with VID:PID=0zx2eBa:0z000c, seri1al=DE6OCE32CFTE1425
: CMSIS-DAF: SWD Supported
: CMSIS-DAP: FW Verzion = 2.0.0
: CMSIS-DAP: Interface Initialized (SWD)
: SWCLE/TCE = 0 SWDIOSTMS = 0 TDI =0 TDO = (0 nTRST = 0 nEESET = 0
: CMSIS-DAP: Interface ready
: clock speed 5000 kHz
: SWD DPIDR Ox0bel2477
: SWD DLFPIDR OQxQO000001
+ SWD DPIDE Ox0bel247Y
3y 3 SWD DLPIDE Ox10000001
: rp2040, cozel: hardware has 4 breakpoints, 2 watchpoints
: 1p2040, coxel: hardware has 4 breakpoints, 2 watchpoints
: starting gdb server for rp2040. corel om 3333
: Liztening on port 3333 for gdb conmections

(/wiki/File:Raspberry Pi Debug Probe010.jpg)
2. Use VSC to open the pico-example file folder and open the blink demo.

3. Use F1 to input the following commands:

File Edt Selechon View G 2 pico-examples

| CMakelists txt M
“ PHOD-EXAMPLES
»github
; “wersion™:
0 “configurations":
{1

¢ adc

“name” :
“type”:
» adc_console " cwd™
» dma_capture “executabla™:
hello_adc “request™:
» joystick_display SEEMEELIRS
» microphone_adc = -
2 N gdbPath™ :
» onboard temperature
CMakelists.be “gdbTarget™:
w blink "svdFile”™:
blink.c “runToMain™: -
CMakelists bot
"postRestartCommands™: [
clocks 2
> cmake
> dnider
dma

flac
> flash

gpio
(/wiki/File:Raspberry Pi Debug Probe014.jpg

= [f it is Windows, please input:

https://www.waveshare.com/wiki/RP2040-GEEK



https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe010.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe010.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe010.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe014.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe014.jpg
https://www.waveshare.com/wiki/File:Raspberry_Pi_Debug_Probe014.jpg

11/24/24, 12:03 PM RP2040-GEEK - Waveshare Wiki

________________________________________________________________________________________________________________________________________________

"version": "0.2.0",
"configurations": [

{
"name": "Pico Debug",
"type":"cortex-debug",
"cwd": "${workspaceRoot}",
"executable": "${command:cmake.launchTargetPath}",
"request"”: "launch",
"servertype": "external”,
// This may need to be arm-none-eabi-gdb depending on your system
"gdbPath" : "gdb",
// Connect to an already running OpenOCD instance
"gdbTarget": "localhost:3333",
"svdFile": "${env:PICO_SDK_PATH}/src/rp2040/hardware_regs/rp2040.svd",
"runToMain": true,
// Work around for stopping at main on restart
"postRestartCommands": [
"break main",
"continue"

________________________________________________________________________________________________________________________________________________

= [fitis a Linux system, please input:
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________________________________________________________________________________________________________________________________________________

"version": "0.2.0",
"configurations": [

{
"name": "Pico Debug",
"type":"cortex-debug",
"cwd": "${workspaceRoot}",
"executable": "${command:cmake.launchTargetPath}",
"request"”: "launch",
"servertype": "external”,
// This may need to be arm-none-eabi-gdb depending on your system
"gdbPath" : "arm-none-eabi-gdb",
// Connect to an already running OpenOCD instance
"gdbTarget": "localhost:3333",
"svdFile": "${env:PICO_SDK_PATH}/src/rp2040/hardware_regs/rp2040.svd",
"punToMain": true,
// Work around for stopping at main on restart
"postRestartCommands": [
"break main",
"continue"

________________________________________________________________________________________________________________________________________________

= The difference between them is the gdb calls are different.
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5. Enter the run and debug interface shortcut key Ctrl + Shift + D.

gEdt  Gelection View o B

[ Pico Debug

w WARIABLES 3

WATCH

ChviakeBuild

elfzufz
nstall step for "ELF2UF2Build
ed "ELFIUFZRuild"

% of target blink
J/blink.dir/blink.c.obj

BREAKPOANTS
» ESP PERIPHERAL WEW Co-¢ (-
» CORTEX PERIPHERALS u; N . *
. CORTIX REGISTIHS : peoc] Exar a gnd: “C:\Program Files\CMake\bin\cmake, EXE™ --build d:/picprpito}exanples/build --config
¥ Pmaster O @0A0 4> Pio Debug (pro-examples) 1D Chlake: [Debugl Ready 3 [Visual Stotio S8 TH 2019 Relesse - smdbd_B85] @ Build  [bink] D flink] UTF-8 IF € Wind2

(/wiki/File:Raspberry Pico Debug Probe07.jpg)

m (DSelect Pico Debug as the debugger.

» (@Select CMake as the debug mode.

= (3Start to debug the key, the shortcut key F5.
= @Choose the debug object as blink.
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6 Click debug key to enter the debug mode, the shortcut key is F5.

File Edit  Selection View GO Rur pico-examples

b PicoDebug ~ B - bl i SR - e dhh iR 3
. WARIADLIS
Locsl
Ginhad

Shatig

n
» Rigichers

[
0

maln() {

v CALL STACK QUTPUT CMake/Build

MEmE: rp2040.coneD

[build]
maingdx1fedaiae O

[build] [1
Hame: rp20di.conet, state g L [build] [
[build] [
[build] [
[build] Cox
[build] [
[build] [
[build] [1
[build] Bu
[main] Building folder: pico-examples blink
» CORTEN PERIPHERALS ||-"-“"-||

- BREAKFOINGS

v ESP PERIPHERAL VIEW

» CORTEX REGISTERS ||l L] Exet ing ¢ nd: “CiuProgram Files\CMake\bin\cmese. e

(/W|k|/F|Ie Raspberry P| Debug probe9OJpg)

7. The Debug Tools show:

b PicoDebug ~ & - blinkc M | - s S, Y. E ChMakelists.txt M

+ WARIABLES
“w Local
Ghobal
» Slhatic

¥ Rpdisieds

t main(}) {
(/wiki/File:Raspberry Pi Debug Probe91.jpg)
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(DRestart the device.
@Continue to run the demo.
(®Execute.

@Enter the function to run.
®Jumping out of function runs.
®Stop debugging.

8. Continue to run the demo, press F5 and you can see Pico runs the blink demo.

Resource

Document

Schematic (https://files.waveshare.com/wiki/RP2040-GEEK/RP2040-GEEK-Schematic.pdf)

Demo

Demo code (https://drive.google.com/file/d/1xVKmKce5kZ9awlOl6vQy6H-rzDhEXHrH/vie
w?usp=sharing)

Official Resources

Raspberry Pi Official Datasheet

Get Started With Pico Manual (https://files.waveshare.com/upload/3/30/Getting_started wi
th_pico.pdf)

Pico C SDK User Manual (https://files.waveshare.com/upload/5/5f/Pico _c_sdk.pdf)

Pico Python SDK User Manual (https://files.waveshare.com/upload/b/b0/Pico_python sdk.p
df)

RP2040 Datasheet (https://files.waveshare.com/upload/f/fd/Rp2040 datasheet.pdf)

Raspberry Pi Open-source Demo

Raspberry Pi Official C/C++ demo (github) (https://github.com/raspberrypi/pico-example
s/)

Raspberry Pi micropython demo (github) (https://github.com/raspberrypi/pico-micropytho
n-examples)

picoprobe source code (github) (https://github.com/raspberrypi/picoprobe)

Development Software

= Zimo221.7z (https://files.waveshare.com/upload/c/c6/Zimo221.7z)

Image2Lcd.7z (https://files.waveshare.com/upload/3/36/Image2Lcd.7z)
Font Library Tutorial (https://www.waveshare.com/wiki/Ink_Screen Font Library Tutorial)
Image Extraction Tutorial (https://www.waveshare.com/wiki/Image Extraction)
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https://www.waveshare.com/wiki/Image_Extraction
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= Thonny Python IDE (Windows V3.3.3) (https://files.waveshare.com/upload/7/73/Thonny-3.
3.3.zip)

FAQ

Question:What type of controller was used for the display?

Answer:

RP2040-GEEK LCD controller is ST7789VW.

Support

Technical Support

If you need technical support or have any
feedback/review, please click the Submit

Submit Now (https://service.w

Now button to submit a ticket, Our
support team will check and reply to you aveshare.com/)
within 1 to 2 working days. Please be

patient as we make every effort to help

you to resolve the issue.

Working Time: 9 AM - 6 PM GMT+8

(Monday to Friday)
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