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Install the Raspberry Pi Pico C/C++ SDK
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Create the pico Directory and Install git

[+1 fred@shoptc1660: ~/pico

File Edit View Search Terminal Help [+l fred@shoptc1660: ~/pico

:-$ mkdir pico File Edit View Search Terminal Help

-5 cd pico
0 $ g S sudo apt install git

[sudo] password for fred:
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
The following packages were automatically installed and are no longer required:

libflashrom1l libftdil-2
Use 'sudo apt autoremove' to remove them.
The following additional packages will be installed:

git-man liberror-perl
Suggested packages:

git-daemon-run | git-daemon-sysvinit git-doc git-email git-gui gitk gitweb git-cvs git-mediawiki git-svn
The following NEW packages will be installed:

git git-man liberror-perl
0 upgraded, 3 newly installed, © to remove and ©@ not upgraded.
Need to get 4,112 kB of archives.
After this operation, 20.9 MB of additional disk space will be used.
Do you want to continue? [Y/n] Y
Get:1 http://us.archive.ubuntu.comfubuntu jammy/main amdé4 liberror-perl all ©.17029-1 [26.5 kB]
Get:2 http://us.archive.ubuntu.comfubuntu jammy-updates/main amd64 git-man all 1:2.34.1-1ubuntul.5 [953 kB]
Get:3 http://us.archive.ubuntu.comfubuntu jammy-updates/main amd64 git amdé64 1:2.34.1-1ubuntuil.5 [3,132 kB]
Fetched 4,112 kB in 1s (4,085 kB/s)
Selecting previously unselected package liberror-perl.
(Reading database ... 198974 files and directories currently installed.)
Preparing to unpack .../liberror-perl ©.17829-1 all.deb ...
Unpacking liberror-perl (0.17029-1) ...
Selecting previously unselected package git-man.
Preparing to unpack .../ /git-man_1%3a2.34.1-1ubuntul.5 all.deb ...
Unpacking git-man (1:2.34.1-1ubuntu1l.5) ...
Selecting previously unselected package git.
Preparing to unpack .../git_1%3a2.34.1-1ubuntul.5_amd64.deb ..
Unpacking git (1:2.34.1-1ubuntul.5) ...
Setting up liberror-perl (0.170829-1) ...
Setting up git-man (1:2.34.1-1ubuntul.5) ...
Setting up git (1:2.34.1-1ubuntul.5) ...
Processing triggers for man-db (2.10.2-1) ...

H S
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Install the Raspberry Pi Pico C/C++ SDK

fred@shoptc1660: ~/pico
File Edit View Search Terminal Help

: $ git clone https://github.com/raspberrypi/pico-sdk.git --branch master
Cloning into 'pico-sdk'...
remote: Enumerating objects: 5748, done.
remote: Counting objects: 100% (1306/1306), done.
remote: Compressing objects: 100% (291/291), done.
remote: Total 5748 (delta 1096), reused 1051 (delta 1011), pack-reused 4442
Receiving objects: 100% (5748/5748), 2.36 MiB | 4.09 MiB/s, done.

Resolving deltas: 100% {iQQEJEQQE), done.
: S




Constructing a Raspberry Pi RP2040 Low-Power Sensor Node

Continuing

Education Sponsored By
Center

Install t/inyusb and the Pico W Drivers

fred@shoptc1660: ~/pico/pico-sdk

File Edit View Search Terminal Help

$ cd pico-sdk

: $ git submodule update --init
Submodule 'libfcywd43-driver' (https://github.com/georgerobotics/cyw43-driver.git) registered for path 'lib/cyw43-driver’
Submodule 'lib/lwip' (https://github.com/lwip-tcpip/lwip.git) registered for path 'lib/lwip’
Submodule 'tinyusb' (https://github.com/hathach/tinyusb.git) registered for path 'lib/tinyusb’
Cloning into '/home/fred/pico/pico-sdk/lib/cyw43-driver'...
Cloning into '/home/fred/pico/pico-sdk/1lib/lwip'...
Cloning into '/home/fred/pico/pico-sdk/lib/tinyusb’...
Submodule path 'lib/cyw43-driver': checked out '195dfcc1@bb5f3?9e3dea4514?596db22@3d3c?b'
Ssubmodule path 'lib/lwip': checked out '2399 8 E T T = . | =
Submodule path 'lib/tinyusb': checked out

S
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[+1 fred@shoptc1660: ~/pico
File Edit View Search Terminal Help

S cd ..
S git clone https://github.com/raspberrypi/pico-examples.git --branch master
Cloning into 'pico-examples'...
remote: Enumerating objects: 2126, done.
remote: Counting cobjects: 100% (52/52), done.

remote: Compressing objects: 100% (41/41), done.

remote: Total 2126 (delta 18), reused 25 (delta 11), pack-reused 2074
Receiving objects: 100% (2126/2126), 7.59 MiB | 6.56 MiB/fs, done.
Resolving deltas: 100% (1085/1085), done.

S
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Execute an Ubuntu Update

fred@shoptc1660: ~

File Edit View Search Terminal Help

: S cd

: S sudo apt update
Hit:1 http://us.archive.ubuntu.comfubuntu jammy InRelease
Get:2 http://us.archive.ubuntu.com/ubuntu jammy-updates InRelease [114 kB]
Get:3 http://security.ubuntu.com/ubuntu jammy-security InRelease [110 kB]
Get:4 http://us.archive.ubuntu.com/ubuntu jammy-backports InRelease [99.8 kB]
Get:5 http://us.archive.ubuntu.com/ubuntu jammy-updates/main amd64 DEP-11 Metadata [94.8 kB]
Get:6 http://us.archive.ubuntu.com/ubuntu jammy-updates/universe amd64 DEP-11 Metadata [257 kB]
Get:7 http://fus.archive.ubuntu.comfubuntu jammy-updates/multiverse amdé4 DEP-11 Metadata [940 B]
Get:8 http://security.ubuntu.comf/ubuntu jammy-security/main amdé4 DEP-11 Metadata [20.1 kB]
Get:9 http://us.archive.ubuntu.com/ubuntu jammy-backports/universe amd64 DEP-11 Metadata [11.7 kB]
Get:10 http://security.ubuntu.comf/ubuntu jammy-security/universe amd64 DEP-11 Metadata [13.3 kB]
Fetched 722 kB in 1s (542 kB/s)
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
All packages are up to date.

19
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Install — build-essential — and the GCC Toolchain

fred@shoptc1660: ~

File Edit View Search Terminal Help

: S sudo apt install cmake gcc-arm-none-eabi libnewlib-arm-none-eabi build-essential libstdc++-arm-none-eabi-newlib
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Download and Install Visual Studio Code

Get Started - Visual Studio Code
File Edit Selection View Go Run Terminal Help

) Get Started x

Get Started with VS

Choose the look you want

The right color palette helps you focus on
your code, is easy on your eyes, and is
simply more fun to use.

Browse Color Themes

rd shortcut (Cerl+K Cerl+T)

Sync to and from other devices ) ) ;
Dark High Contrast Light High Conkrast

One shortcut to access everything

Rich support For all your languages

Open up your code

Code collects usage data. Read our
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Install the CMake Tools Extension

Get Started - Visual Studio Code
File Edit Selection WView Go Run Terminal Help

EXTENSIONS v O )| Get Started x
File Edit Selection View Go Run Terminal Help

bearl:h Extensions in Marketplace

 INSTALLED PR EXTENSIONS: MARKE... 57 1 ) Get Started x

~ POPULAR
4 Python @ T28M % 4 Discover the best c cmake

ntelliSense (Pylance), Linti...

e Choose the lok you 4 = IS k3 Get Started with VS Code

(] ; . P _ Ke langage support ror
B:' Extensions (Ctrl+Shift+X) pok support,... The right color palett — Discover the best customizations ko make VS Code w
o — Microsort Install |~ and is simply more fu nstal LNISCover the Dest CUsStiomIZations Lo make Va Lode Wi

Pylance i 458M % 3.5 CMake Tools e 15M dr 4.5
B D e e T s Browse Color Them i

Microsoft Install |~ o Uea kavhoard chor
C/Chs T e AR Microsoft Install [~ Choose the look you want

Extended CMake support i.

i-'-{:_._ ntelliSense, debugg. ] i CMake Langu... 903K % 4
Microsoft Install (O) sync to and from oth P T T T

Jupyter Key... @ 36M % 35 . CMake language supportr... and is simply more fun to use.

Jupyter keymags for nateb Jose Torres Install

Microsoft Install

The right color palette helps you Focus on your code, is

cmake-Format & 140K % 4 Browse Color Themes

Format listfiles so they don...

Jupyter No... < 344M & 25

Renderers for Jupyter Not. o Use kevboard shorbeut
Microsoft Install cheshirekow Install AL e A B S

Live Server € 29.1M % 45

3 CMake Integr... < 111K % 5
Ritwick Dey Install c

y Ao diisbrsn o slis sl (C) Sync te and from other devices
— Prettier- C... <»27.5M % 3.5 Christoph Seitz Install

+ RECOMMENDED 2 _ _
o CMake Test Ex... 55K % 5
GitLens — Gi... & 19.4M % 4

} Supercharge Git within VS Run your CMake tests in th.

GitKraken Install |~ Frédéric Bonnet Install

Vim h44M 4
Vim emulation for Visual S

al 5.. and learn how to
vscodevim Install
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Install the CMake Tools Extension

Extension: CMake Tools - Visual Studio Code

File Edit Selection View Go Run Terminal Help
e R RS R ETEAEERR W RN R e

EXTENSIONS: MARKE... ¢ 1) = --- £ Extension: CMake Tools X
Edit Selection View Go Run Terminal Help

cmake
CMake T¢ EXTENSIONS: MARKE... SF T = Extension: CMake x

CMake .
Microsoft

CMake langage support for..
Ewxs & Extended CMake ! cmake

CMake Tools N | CM a ke vB.8.17

Extended CMake support i.
: CMake
Microsoft ud §3 This extension is en 4

|
|
Ewxs > 15,110,241 L
e A AN CMake langage support for...
OB I T 2T Details Feature Contributions  Ch Ewxs & CMake langage support for Visual st
Jose Torres Install
_ CMake Tools

cmake-format < 140K % 4 Disable  Uninstall |V {a}

Format listfiles so they don... Extended CMake support i.
cheshirekow .I stall CMake TOO[S i i i i i

o Microsaft UL This extension is enabled globally.
CMake Integr... @ 111K % 5 O
supercharged CMake integ. provides the native developer :

CMake Langu... <> %03K % 4

hA -

Christoph Seitz Install convenient, and powerful workflow for CMa Ciake |a

VEmEn . _ nguage support ... Details Feature Contributions Runtime Status
CMake Test Ex... 55K * 5 projects in Visual Studio Code. . Jose Torres Install

Run your CMake tests in th. .
Frédéric Bonnet Install Important doc links . cmake-Format @ 140K % 4

— P

cuskelie o e s se e don CMake For VisualStudio Code

CMake Extension ... @ f CMake Integr... 111K % 5

harged CMake integ... chat [Snigitter]

Christoph Seitz Install

Collection of essential exte.. Superc
mischelebuha Install

CMake Highlight o 2K

CMake language support F... CMake Test Ex... <> 55K 5

zchrissirhcz Install

This extension provides support for

Run your CMake tests in th.

— - i
CMake Test Exp... ~1'_5K h* 5 Frédéric Bonnek Install
Run your CMake tests in th.

Derivitec Ltd Install

c cpp cmake pro... < 3K % 5
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Configure the CMake Tools Extension

i N W

File Edit Selection View Go Run Terminal Help

EXTENSIOMS: MARKE... N7

W ELG]

= Extension: CMake *

CMake

CMake langage support for...
Ewxs

CMake Tools

Microsoft
CMake Langu...

Jose Torres

ke-F t .
cmake or'fna Disable

cheshirekow

e BITIK . .
cmake'"tegr - ] Switch to Pre-Release Version

;!3;'|;i-s.t-;p|'| Seﬂ;z Install Another Version...
CMake Test Ex... Uninstall

Frédéric Bonnet Copy
Copy Extension ID

CMake Lite

numaru Extension Settings

L e e e e e

CMake .01
Ewxs & 15,110,241 * N
CMake langage support For Visual St

]

Disable  Uninstall | w

This extension is enabled globally.

Contributions Runtime Status

VisualStudio Code

Hes support for

14
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File Edit Selection View Go Run Terminal Help
EXTENSIONS: MARKE... ¥ ) = --- xtension: CMake = Settings X 9 [

cmake . _
{@ext:ms-vscode.cmake-tools 56 Settings Found = 5

CMake
CMake langage support for...

twxs ga3

CMake Tools

Extended CMake support CMake Tools (56) The directory where CMake build Files will go.
a0 3

CMake Langu... <> 903K * 4

~ oo T T T =
L ake |3 =Tl

J O] T ORI

User Turn on Settings Sync
< Extensions (56) Cmake: Build Directory

Microsoft

${workspaceFolder}/build

Jose Torres Install Cmake: Build Environmenk

cmake-Formakt <& 140K + 4 Environment variables to pass to CMake during build.

olS

Itemn Value

PICO_SDK_PATH Jhome/fred/pico/pico-sdk

cheshirekow Install

CMake Integr... <> 111K % 5
Supercharged CMake integ Add ltem
Christoph Seitz Install
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File Edit Selection View Go Run Terminal Help
EXTENSIONS: MARKE... ¥ ) = --- ctension: CMake = Settings X 9

cmake . _
[@ext:ms-vscode.cmake-tools 56 Settings Found = &7

CMake
CMake langage support for...

twxs £33

CMake Tools

Extended CMake subport CMake Tools (56)
uf] 4=}

CMake Langu... 903K ¥ 4

b |arn
CIVigke |3

User Turn on Settings Sync

~ Extensions (56) Iltem

. - Add Ikem
Microsoft

Juage support f Cmake: Export Compile Commands File

Jose Torres Install . , .
v Enables exporting compile_commands.json.

cmake-Formakt <& 140K % 4

n L

cheshirekow Install Cmake: Generator

CMake Integr... < 111K ¥ 5 The CMake generator to use.

Christoph Seitz Install Unix Makefiles|

CMake Test Ex... 255K % 5




Constructing a Raspberry Pi RP2040 Low-Power Sensor Node

c c Continuing
E Education Sponsored By
Center

® main.c - blink - Visual Studio Code

Belect a Kit For blink

[Scan For kits] search For compilers on this computer
[Unspecified] L fied (L

GCC 10.3.1 arm-none-eabi L

GCC 11.3.0 x86_64-linux-gnu L

> OUTLINE
» TIMELINE
©0MA0 (D CMake: [Debug]: Ready ¥ NoKitSelected &3 Build [alll [» A RunCTest

> OUTLINE
» TIMELINE
@0MA0 () CMake: [Debug]: Ready 3% [GCC 10.3.1 arm-none-eabi] &3 Builld [alll [ A RunCTest
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Designate the SDK Paths

Open ~ 1 -bashrc Save = = O b4
86

87 # colored GCC warnings and errors

88 #export GCC_COLORS='error=01;31:warning=01;35:note=01;36:caret=01;32:locus=01:quote=01"
89

90 # some more ls aliases

91 alias 11=

92 alias la=

93 alias 1=

94

95 # Add an "alert" alias for long running commands. Use like so:

96 # sleep 10; alert

97 alias alert=

\' \'

98

99 # Alias definitions.
100 # You may want to put all your additions into a separate file 1like
101 # ~/.bash_aliases, instead of adding them here directly.
102 # See Jusr/share/doc/bash-doc/examples in the bash-doc package.

103

104 if [ -f ~/.bash_aliases ]; then
105 . ~f.bash_aliases

106 i

107

108 # enable programmable completion features (you don't need to enable
109 # this, if it's already enabled in /etc/bash.bashrc and /jetc/profile
110 # sources fetc/bash.bashrc).

111 if ! shopt -oq posix; then

112 if [ -f fusr/share/bash-completion/bash_completion ]; then

113 . fusr/sharefbash-completion/bash_completion
114 elif [ -f jetc/bash_completion ]; then

115 . fetc/bash_completion

116 fi

117 fi

118

119 export PICO_SDK_PATH=/home/fred/pico/pico-sdk

120 export PICO_EXAMPLES PATH=/home/fred/pico/pico-examples

121 export PICO_TOOLCHAIN_PATH=/home/fred/usr/bin 18
sh ~ TabWidth: 8 ~ Ln1, Col1 v INS
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Known-Good Hardware
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M CMakeLists.txt X

M CMakeLists.kxt

Assembling the RP2040 Linux Toolchain

C0 SDK PATH}/external/pico sdk import.cmake)

¥ Set name £ N o 35 PR EC I/ E

project(blink C CXX ASM)
set (CMAKE C STANDARD 11)
set (CMAKE CXX STANDARD 17)

target link libraries
pico stdlib
)

)
pico _enable stdio uart(${PROJECT NAME} 1)

Test Fight Code — CMakelLists.txt

Sponsored By
[H

A

-
-

P

ot

4 _J} J

HE

w
orPorATiON B 24
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Test Fight Code - main.c

M CMakeLists.bxt C main.c o

C main.c
tinclude =stdio.h=

#include "pico/stdlib.h"

kLU P8

int main() {

LA

1

const uint led pin
const uint tx@ pin =
const uint rx@ pin

N

gpio init(led pin); .
gpio set dir(led pin, GPIO QUT); < .

= L= = . L 61014

~ 61015

stdio vart init full(uart®@, 115200, tx@ pin, rx@ pin); o S
RP2040 SENSC IODE

while (true)

printf("RP2040 Low-Power Sensor Node Test Flight\r\n");
gpio put(led pin, true);

sleep ms(500);

gpio put(led pin, false);

sleep ms(500);
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r
SEGGER J-Flash V7.84a -

File Edit Target Options View Help
[ ]

Setting | value Target Device Settings x

Selected Device: RP2040_MO0_0 | Little Endian % | | Core #0 % |

Manufacturer *  Device NumCores Flash Size

[Raspberr},r Pl v] Filter Filter

Raspberry PI RP2040_MO_0 Cortex-M0 1
Raspberry Pl RP2040_M0O_1 Cortex-M0 1

Application log sta
- J-Flash v7.B4a (]
- JLinkARM.d11 V7.8

Reading flash device OK H Cancel

Reading MCU device list ...
- List of MCU devices read successfully (9954 Devices)
22

List of MCU devices read successfully (9954 Devices)
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Engine Start

Create New Project

Target device

‘Raspberry PI RP2040_M0_0

Flash banks

BaseAddr Name Loader
0x10000000 External QSPI flash | Default % |

Target interface

SWD
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Takeoff Roll

ik / build : Q BB~ = - m| x
SEGGER J-Flash V7.84a - [ *] - o x
i CMakeFiles 13 items 11:59  ¥F
K fhome/fred/blink/build/blink.hex @ 10000000 B X
i elf2uf2 8items Thu & F
| | GoTo: v] I @[:] 4 >
i generated 1item Thu # 1000_0000 60 B5 32 4B 21 20 58 60 98 68 02 21 88 43 98 60 .p2KI.X .h.1.C.’ a]
1000 0010 D8 60 18 61 58 61 2E 4B 0@ 21 99 60 02 21 59 61 O .aXa.K.!.'.!Ya
1000 0020 ©1 21 FO 22 99 50 2B 49 19 6@ 81 21 99 60 35 20 .!3".P+I. .1.'S. F
i pico-sdk 6items 1158 & 1000 0030 0 FO 44 F8 02 22 90 42 14 DA 06 21 19 66 80 FO .dDs.".B.D.!.f.d
1000 0040 34 F8 19 6E B1 21 19 66 00 20 18 66 1A 66 88 FO 4o.n.!.f...f.f.d
1000 0650 2C F8 19 6E 19 6E 19 6E 05 20 00 F® 2F F& 01 21 ,8.n.n.n...3/s.!
: 1000 0060 ©8 42 F9 D1 80 21 99 60 1B 49 19 60 00 21 59 60 .Bifl.!. .I. .!Y’
3L 1 —
i ploasm 2 ltems LR 1000 0070 1A 49 1B 48 01 60 81 21 99 60 EB 21 19 66 AB 21 .I.H. .!. &!.f.!
1000 0080 19 66 00 FO 12 F8 60 21 99 60 16 49 14 48 01 60 .f.d.s.!. .I.H.'
) p 1600 6008 01 21 99 60 61 BC 06 28 0 DA 06 47 12 48 13 49 .!.'.%.(.B.G.H.I
i .cmake Tiken Thu ¢ 1000 60A0 68 60 03 CB 80 F3 08 88 08 47 03 B5 99 6A 04 20 . .E.0...G.p.J..
1000 00BO ©1 42 FB DO ©1 20 01 42 F8 D1 83 BD 02 BS 18 66 .BOD...Baf.y.p.f
s . . 1000 00CO 18 66 FF F7 F2 FF 18 GE 18 6E 82 BD 00 80 82 40 .fj=0y.n.n.%...@
Z ﬁ| - -
blink.bin 21.5KE s 5 1880 6808 6O 80 80 18 60 80 87 80 08 83 5F 00 21 22 80 80 .......... TN
1600 GOEO F4 80 00 18 22 20 B0 AD 00 O1 80 10 08 ED 80 EB 5..."........ i.a
blink.di o a e s 4 1600_0OFO 0D B0 0O 0O 0O B0 B0 B0 ©00 0D B 00 74 B2 4E TA ........ R
Ink.dis SASARE o 1000 0160 00 20 04 20 F7 61 60 18 C3 01 60 10 €5 01 80 10 ....+...A...A...
1000 0110 C1 61 60 10 C1 01 60 10 C1 61 00 10 C1 81 60 10 A...A...A...A..
2 blink.elf o6 5 ke e 1060 0120 C1 61 60 10 C1 61 80 10 C1 01 0@ 10 C7 01 08 16 A...A...A...C..
|4 Ink.e 296.8KE 1158 3% 1000 0130 C1 61 60 10 C1 61 80 10 €9 01 0@ 10 CB 01 08 16 A...A...E...E..
1000 0146 CD 61 60 10 CD 61 60 10 CD 01 08 10 CD 01 08 16 I...I...I...I..
) e . 1600 0150 CD 81 60 10 CD 81 88 18 CD 61 86 10 CD 01 80 18 I...I...I...I..
blink.elf.map 246.8kB 11:59 3¢ | 1008 0160 CD 01 06 16 CD 61 60 16 CD O1 08 16 CD 61 00 16 i...I...I...I..
1600 0170 CD 61 00 10 CD 61 80 18 CD 61 86 10 CD 01 @0 18 1...I...f...1.. | |
1TARA ATEA MM AT AR 1A AN AT AR TA AN AT AR 1A A0 AT AR 1A T T T T L=
5§ X
£L 1D.11.33) T
i 7B4a/ETC/IFlash/Flash.csv] —
bllnk.Ufz 43,5 kB 11:59 hrd L Devices)
Devices)
CMakeCache.bxt 19.4 kB 11:58 ¥
Lhex] L. ) oA
cmake_install.cmake 1.6 kB Thu + _1 range, CRC of data = 8xFFE41017, CRC of file = OxA398734D) =
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nfigurat

¥ ToggleRTS

[ Toggle TR

RP2040 Low-Power S5ensor Flight
RP2040 Low-Power S5Sensor Flight
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Thank you for attending!!!

Please consider the resources below:
* raspberrypi.org

« RP2040 Data Sheet

» Raspberry Pi Pico C/C++ SDK
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