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 Turn on your system sound to hear the streaming presentation.

* If you have technical problems, click “Help” or submit a question
asking for assistance.

« Participate in ‘Attendee Chat' by maximizing the chat widget in your
dock.



Continuing
‘ ‘ Education
Center

Fred Eady

| Visit ‘Lecturer Profile’ in your console for more details.



Raspberry Pi Pico/Pico 2 Development Using Visual Studio Code
Continuing
‘ ‘ Education
Center

= Pico 2 W Development Hardware

= Raspberry Pi Debug Probe
= The Hook Up

= Code a Pico 2 W Wi-Fi Application
= Connect to the EDTP LAN Using Wi-Fi
= Code a Pico 2 UDP Application
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Raspberry Pi Pico/Pico 2 Development Using Visual Studio Code

0 RESET

Pico 2 Carrier Board

GP27 Al
GP26 A0

RITN
GP22
GND
GP21
GPan
Gr1Y
GP1%
GMND
GFPL1T
GPLl6

43
12
41

QL
6.5-12V 2 2L AOD417 -
" i VOH— :
1 s R L 2
1 d 10uf 25V _ 100uf 6.3V =
— cCI — c2 = -
— 72 [
x = = = 5 =
Tl
A
Ti [} L |
DEBUG EE ﬂﬂ%
| IE:‘
ﬁwﬁ.ﬁ
(1
I é @
% o — Heoaon= o
= oy Py o B B T
w mm%mmmm%
— s [l ¥=3 o
5V
—kakn 4 GP0 (TX)
Power OUT i Ligilad
1 ||'
il i k Umm—

(TX)
(RX)

SWDIO
GHD

|
SWCLE

(] LY B
Gl
o
o]
=

51 i 54
— o — —|ea - =R Ee
- L L.LLEKE
=Ekpls o R ik SEEEERRLL
] &) &l &l & @] =] &) & &l = 5] &) CEEEBER|-EF
O e o ] - B2
g7 85 SEEEIFEE
—NMWT.QNES\E—NEEE —NW’.:}'U‘.\SPHES\::NEEE
I I
53 36
—NMWT.QNES\E—EMEW. —NMWW.GNES\E—NEWE
{3v3 {3v3
(5CL) 4 GPl4 (5CL) 6 GP9 (CSn) 6_GPI3 oo
(SDA) 3 GPI5 (SDA) 5 GPS (RX) 5 P12 foE
2 |I- 4 GP7 (TX) 4 GPl ET‘&})
1 3 GP6 (CLK) 3 GPI0 ey
T g |
m g —r I
SP]D_-L 5P11_—|,— 6

Lad
]

Laa



Raspberry Pi Pico/Pico 2 Development Using Visual Studio Code

Continuing
Education
Center

The Hook Up
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Connect to the EDTP Shop LAN

RASPEERRY Pl PICO PROJECT: QUICK ACCESS ] Welcome | *’ Mew Pico Project x |

~ General
BT New C/C++ Project

. - Basic Stdio Pico wireless Code generation
EZ New MicroPython Project Raspberry Pi |Pico Features 9 Debugger

e Settings support options options
% Import Project

I

New Project From Example

~ Project
[

£
[ compile Project
[> Run Project (USB) Mame Board type Architecture (Pico 2)
Ly Flash Project

mn

Debug Project Basic Settings

B % % v

I
S D
=2V LY

| FRISCV

<

pico2_wifi Example Pico 2 W
Configure CMake

e

£5 Clean CMake

: Location

& Switch SDK

= ) ' wl h

B switch Board = Change
E‘ &1 Debug Layout

~ Documentation Select Pico SDK version

Hardware APls e -

¥ High Level APIs

= Networking Libraries

= Runtime Infrastructure Features
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Connect to the EDTP Shop LAN

RASPBERRY Pl PICO PROJECT: QUICK ACCESS ) Welcome | 7 Mew Pico Project x |

I

~ General
B3 New C/C++ Project . . A :
£ ’Ir_++ TOEE : 3 [=F Basic Stdio Pico wireless Code generation
EZ New MicroPython Project Raspberry Pi |Pico Features Debugger

g . Settings support options options
Y Import Project

Mew Project From Example Features

B %% % o

v Project Add example code snippets to demonstrate use of these Features

> Debug Project

[B] compile Project

[> Run Project (USB) H sPl W 12Cinterface W UART

L) Flash Project (SWD)

g I Configure CMake B PIO interface [l DMA support [l HW interpolation

£7 Clean CMake

£ Switch SDK B HW watchdog W HW timer W Hw clocks

B3] switch Board

H &4 Debug Layout '
~ Documentation Stdio support
Hardware APls
High Level APIs

B console over UART B Console over USB (disables other USB use)
Networking Libraries

ooy

Runtime Infrastructure

Pico wireless options

@ MNone @ Pico W onboard LED O Polled lwiP @ Background lwiP
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Connect to the EDTP Shop LAN

EXPLORER

C pico2_wifi.c x ”

7 v o D

m &« & = B

~ PICOZ_WIFI
» .vscode
» build
.gitignore
M CMakelLists.kxt
C |wipopts.h
= pico_sdk_import.cmake

C pico2_wifi.c > ...

C pico2_wifi.c

1 #include <stdio.h=

2 #include "pico/stdlib.h"

3 #include "pico/cyw43 arch.h'

4

5 int main()

6 {

7 stdio init allf();

8

9 // Initialise the Wi-Fi chip

10 if (cyw43 arch init())

11 printf("Wi-Fi init failed\n");

12 return -1;

13 ]

14

15 // Enable wifi station

16 cywd43 arch enable sta mode();

17

18 printf("Connecting to Wi-Fi...\n");

19 if (cywd3 arch wifi connect timeout ms("Your Wi-Fi S5ID", "Your Wi-Fi Password", CYW43 AUTH WPA2 AES PSK, 30000))
20 printf("failed to connect.\n");
21 return 1;
22 } else {
23 printf("Connected.\n");
24 // Read the ip address in a human readable way
25 uintg t *ip address = (uint8 t*)&(cyw43 state.netif[0].ip addr.addr);
26 printf("IP address %d.%d.%d.%d\n", ip address[@], ip address[1], ip address[2], ip address[3]);
27 }
28
29 while (true) {
30 printf("Hello, world!yn");
31 sleep ms(leee);
37 1 = 12




Raspberry Pi Pico/Pico 2 Development Using Visual Studio Code

Continuing Coding Pico 2 Networking With VS Code
‘ E‘ Education
Center

Connect to the EDTP Shop LAN

C pico2_wifi.c > ) main()

1 #include <stdio.h=
#include "pico/stdlib.h"
#include "pico/cyw43 arch.h'
#include "hardware/uart.h"

UART1 ID uartl

BAUD RATE 115208@

DATA BITS 8

5TOP BITS 1

PARITY UART PARITY NONE

2
3
4
5
B
7
8
9

e -
I <

UART1 TX PIN 8
UART1 RX PIN 9

-
it
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Connect to the EDTP Shop LAN

wifi.c > ) main()

include =stdio.h=

include "pico/stdlib.h"
include "pico/cyw43 arch.h'
include "hardware/uart.h"

C pico2?
1

H oW W

#define UART1 ID uartl

#define BAUD RATE 115200

#define DATA BITS 8

#define STOP BITS 1

#define PARITY UART PARITY NONE

W00 = O N s M

e
B =@

#define UART1 TX PIN 8
#define UART1 RX PIN 9

=
[T

int main()

{

=
~J

gpio set function(UART1 TX PIN, UART FUNCSEL NUM(UART1 ID, UART1 TX PIN));
gplo set function(UART1 RX PIN, UART FUNCSEL NUM(UART1 ID, UART1 RX PIN));

(8 R
@ W oo

‘Juart init(UARTe ID, 115200);

uart init(UART1 ID, 115200);

J/uart set hw flow(UART® ID, false, false);

uart set hw flow(UART1_ID, false, false);

Jfuart set format(UARTE ID, DATA BITS, STOP BITS, PARITY);
uart set format(UART1 ID, DATA BITS, STOP BITS, PARITY);
'Juart set fifo enabled(UART® ID, false);

uart set fifo enabled(UART1 ID, false);

[0 B S N 5 N L L
SN s L) R

fd
B |
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Connect to the EDTP Shop LAN

’/ Initialise the Wi-Fi chip

if (cywd43 arch init()) {
uart puts(UART1 ID,"Wi-Fi init failed\n");
return -1;

'/ Enable wifi

cywd43 arch enable sta mode();

uart_puts(UART1_ID,"Connecting to Wi-Fi...\n");

it (cyw43 arch wifi connect timeout ms("edtpnet2", "Your Password", CYW43 AUTH WPA2 AES PSK, 38000))
uart puts(UART1 ID,"failed to connect.\n");
return 1;

} else {
uart_puts(UART1_ID,"Connected.\n");

while (true) {
uart puts(UART1 ID,"Connected to edtpnet2!\n");
sleep ms(1000);
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s =] =
cucaion DigiKey

Enable /iveWatch

C pico2_wifi.c | {} launch.json 1 x‘

wvscode » {} launchjson » Launch Targets » {} Pico Debug (Cortex-Debug)
1 {
2 “version": "8.2.0",
3 “configurations": [
4 {
5 "name": "Pico Debug (Cortex-Debug)"”,
6 "cwd": "S{userHome}/.pico-sdk/openocd/0.12.8+dev/scripts”,
7 "executable": "${command:raspberry-pi-pico.launchTargetPath}",
8 "request": "launch",
9 "type": "cortex-debug",
10 "servertype": "openocd",
11 "serverpath": "s{userHome}/.pico-sdk/openocd/0.12.0+dev/openocd.exe",
12 "gdbPath": "${command:raspberry-pi-pico.getGDBPath}",
13 "device": "${command:raspberry-pi-pico.getChipUppercase}",
14 “configFiles": [
15 "interface/cmsis-dap.cfg"”,
16 "target/${command:raspberry-pi-pico.getTarget}.cfg"
17 1,
18 "svdFile": "${userHome}/.pico-sdk/sdk/2.1.0/src/${command:raspberry-pi-
19 “runToEntryPoint": "main",
20 /f Fix for no flash binaries, where monitor reset halt doesn't do what i
21 // Also works fine for flash binaries
22 "overrideLaunchCommands": [
23 "monitor reset imit",
24 "load “\"%{command:raspberry-pi-pico.launchTargetPath}y""
25 1.
26 "open0CDLaunchCommands": [
27 | "adapter speed 5008"
28 1
29 "liveWatch": {
30 | "enabled": true,
31 "samplesPerSecond": 4
32 I
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Debug the Pico 2 W Wi-Fi Connect Application

RASPBERRY Pl PICO PROJECT: QUICK ACCESS

C pico2_wifi.c x ‘

~ General

EZ New C/C++ Project

EZ New MicroPython Project
EE Import Project

Mew Project From Example

~ Project

C pico2_wifi.c > = UART1_RX_PIN

ﬁr‘-‘-‘ Debug Project

Compile Project

[> Run Project (USB)

LJ Flash Project (SWD)

A Configure CMake

£7 Clean CMake

& switch SDK Current: 2.1.0
2] switch Board

&1 Debug Layout

~ Documentation
Hardware APIs
High Level APIs
Metworking Libraries

Runtime Infrastructure

L XL

f|debug|

Pico Debug (Cortex-Debug) 2

launchjson #3%

Pico Debug (Cortex-Debug with external OpenOCD)
Pico Debug (C++ Debugger)

FI Mode js...

B3 python Debugger...
B3 cMmake Debugger...
B3 c++ (GDB/LLDE)...

contributed

|_Add Configuration... _

_configure |

24 Jjuart set form :.t.l_l RTO ID, DATA BITS, STOP BITS,
25 uart set format(UART1 ID, DATA BITS, STOP BITS, PARITY);
26 J/uart set fifo enabled(UART® ID, false);
27 uart set fifo enabled(UART1 ID, false);

28

29 // Initialise the Wi-Fi chip

30 if (cywd3 arch init())

31 uart_puts(UART1_ID,"Wi-Fi init faile
32 return -1;

PARITY )

n-hnnl

Fr.
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Debug the Pico 2 W Wi-Fi Connect Application

Raspberry Pi Pico/Pico 2 Development Using Visual Studio Code
Coding Pico 2 Networking With VS Code

RUNANDD... | [>| Pico Debu~ | &% ...

7l v o O

o

- &« & = B

C pico2_wifi.c

Cl#9 b & ¥+ 1T

O DOv|

~ WARIABLES home » fred » .pico-sdk » sdk > 2.1.0 » src » rp2_common » hardware_timer » include > hardware > C timer.h > & ti
“ Local 7 #ifndef HARDWARE TIMER H
hi =@ 15 extern 'E” { - N
> timer = @x4e0obocaa 309 | ) !
> Global 310 void Rgsy_wait_untiliabSGlute time t t);
» Static: .f.f.fsdk/2.1.0/src/rp2_commen/hardw 311
312 /¥1 \brief Check if the specified timestamp has been reached on the given timer

» Registers

212 |

VinnFnin

hardware

timer

PROBLEMS

QUTPUT

DEBUG COMSOLE

TERMINAL

PORTS

MEMORY

SERIAL MONITOR

+ Open an additional monitor |

Monitor Mode

View Mode Port | [dev/ttyUSBO -FTDI ~ ) | Baudrate | 115200

~ WATCH

Connecting to Wi-Fi...
Connected.

Connected
Connected
Connected
Connected
Connected
Connected
Connected
Connected
Connected
Connected
Connected

to
to
to
to
to
to
to
to
to
to
to

edtpnet2!
edtpnet2!
edtpnet2!
edtpnet2!
edtpnet2!
edtpnet2!
edtpnet2!
edtpnet2!
edtpnet2!
edtpnet2!
edtpnet2!
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Define the UDP Application Ports and IP Addresses

C pico2w _udp.c X

C pico2w_udp.c > ) main()
1 #include =stdio.h=

#include "pico/cyw43 arch.h'

#include "lwip/pbuf.h"
#include "lwip/udp.h’
#include "hardware/uart.h"

#define UART1 ID uartl

#define BAUD RATE 115200

#define DATA BITS 8

#define STOP BITS 1

#define PARITY UART PARITY NONE

#define UART1 TX PIN 8
#define UART1 RX PIN 9

#define UDP_PORT 4444

#define UDP _MSG LEN MAX 127
#define UDP_TARGET "255.255.255.
#define UDP_TX INTERVAL 1000

uintleé t sent pkt cnt = 0;
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Code the UDP send_udp_packet Function

vold send udp packet() {

ip addr t addr;
ipaddr_aton(UDP_TARGET, &addr);

while (true) {

struct pbuf *p = pbuf alloc(PBUF TRANSPORT, UDP MSG LEN MAX+1l, PBUF RAM);
char *pkt = (char *)p-=payload;

memset (pkt, @, UDP MSG LEN MAX+1);

snprintf(pkt, UDP _MSG LEN MAX, "=d\n", sent pkt cnt);

err © er = udp sendto(pcb, p, &addr, UDP_PORT);

pbuf free(p);

sent pkt cnt++;

cyw43 arch poll();

sleep ms(UDP _TX INTERVAL);
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Add the send_udp_packet Function Call

f Initialise the Wi-Fi chip
if (cywd43 arch init())
uart puts(UART1 ID,"Wi-Fi init failed\n");
return -1;

'/ Enable wifi station

cywd3 arch enable sta mode();

uart puts(UART1 ID,"Connecting to Wi-Fi...\n"); = e

if (cyw43 arch wifi connect timeout ms("edtpnet2", "Your Password", CYW43 AUTH WPA2 AES PSK, 30000)) | o= “lkiia o0 24
uart puts(UART1 ID,"failed to connect.\n"};
return 1;

} else {
uart puts(UART1 ID,"Connected.\n");

send udp packet();
return ©;

CC:2ABCB-PICOZW
1C:20953-
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Debug the Pico 2 W UDP Application

@ RUM AND D... g:} C pico2w _udp.c X E| %) I % -I» i % Hercules SETUP utility by HW-group.com — O *

- —— —T = Received data
jo, = o e e Rl

43 ]
~ CORTEX LIVE WATCH 44 int main() 1
cent. pkt cnE=® o t (] 2 [192.168.1.235 |4044
- - . :
gpic T function (UART1 TXJE! YT X o
47 gpio set function(UARTL RXJB _ X Coe |
438 'j
ffuart init (UARTG ) 1152 : Server zettings
PROBLEMS  OUTPUT DEBUG COMSOLE TERMIMZ ;, X [ Server echo
e SEI"I'Z data -
| -+ Open an additional monitor I ericesie e R e
— [ Redirect ta TCP Client
Monitor Mode View Mode | Text v
Connecting to Wi-Fi... R bibade st
Connected.
File name:
Mo file
i | |

Send

| LHER)| et | ngrnup

| e | =ehd v . HW-group.com

Hercules SETUP stility
| [ HEx  Send Version 3.2.8

22
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Next Time...

MORE TO COME..
Thank you for attending!!!

Please consider the resources below:

 Today’s Download Package
* raspberrypi.org
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