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1 Document Information

1.1 Revision History (Version, Date, Description of change)

Version Date Description of change

V1.0.0 2022-06-24 Initial Release
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2 Overview

The WizFi360-EVB-Pico is a microcontroller evaluation board based on the Raspberry Pi
RP2040 microcontroller chip and adds Wi-Fi connectivity using WizFi360. The WizFi360-EVB-
Pico has the same role as the Raspberry Pi Pico platform and includes WizFi360, so the Wi-Fi

function is basically included.

Raspberry Pi Pico Clone
Wi-Fi (WizFi360 Wi-Fi Module)

Figure 1. WizFi360-EVB-Pico

3 Hardware Description

3.1 DataSheet

https://docs.wiznet.io/assets/images/WizFi360-EVVB-Pico SCH V100-1-
44628336¢fa4d71657c04fbf4bf9b8c4.png
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Figure 2. WizFi360-EVB-Pico schematic

3.2 Standard Kit Contents

- WizFi360-EVB-Pico : 1IEA
- 1x 20 2.54mm pitch pin header : 2EA

Figure 3. WizFi360-EVB-Pico package
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3.3 User Provided items

USB type A to USB micro B cable

Figure 4. USB type A to USB micro B cable

Desktop or laptop

3.4 3" Party purchasable items

None

3.5 Additional Hardware References

https://docs.wiznet.io/Product/Open-Source-Hardware/wizfi360-evb-pico

4 Set up your Development Environment
4.1 Tools Installation (IDEs, Toolchains, SDKs)

Windows 10 was used during preparation of this guide document. Linux and MacOS user should
use compatible software, hardware-wise there is no difference. Please refer to the guide in
section 4.4 to find instructions for installing toolchain on Linux and MacOS.

1) Install the Toolchain

To build you will need to install extra tools below.

ARM GCC compiler

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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CMake

Build Tools for Visual Studio
Python 3.9

Git

Visual Studio Code

Download the executable installer for each of these from the links above, and then carefully
follow the instructions in the following sections to install all six packages on to your Windows

computer.

@ Install ARM GCC compiler

Completing the GNU Arm Embedded
Toolchain 10-2020-g4-major 10
2020 Setup Wizard

GMU Arm Embedded Toolchain 10-2020-g4-major 10 2020
has been installed on your computer,

Click Finish to dose this wizard.

[ show Readme

Launch gcovar.bat

Add path to environment variable
Add registry information

< Back Finish Cance

Figure 5. Install ARM GCC compiler

During installation you should check the box to register the path to the ARM compiler as
an environment variable in the Windows shell when prompted to do so.

@ Install CMake

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.


https://cmake.org/download/
https://visualstudio.microsoft.com/downloads/#build-tools-for-visual-studio-2019
https://www.python.org/downloads/windows/
https://git-scm.com/download/win
https://code.visualstudio.com/download

@IZnet

Install Options
Choose options for instaling CMake 3.20.2

By default CMake does not add its directory to the system PATH.

{C) Do not add CMake to the system PATH
(®) Add CMake to the system PATH for all users

(") Add CMake to the system PATH for the current user

[[]create CMake Desktop Icon

Figure 6. Install CMake

During the installation add CMake to the system PATH for all users when prompted by
the installer.

(3 Install Build Tools for Visual Studio

Installing — Visual Studio Build Tools 2019 — 16.9.6 #
Workloads  Individual components  Language packs  Installation locations

@ Need help choosing what to install? Mare info ® Installation details

~ C++ build tool
Desktop & Mobile (4) ++ build tools

~ Included
s
+|:_,_:| C++ build tools 9 Mobile Development with .NET G+ Build Tools core features
Build Windows desktop applications using the Microsaft C Tools for building cross-platform applications for i0S, ¥ C++ 2019 Redistributable Update
++ toolset, ATL, or MFC. Android and Windows using C# and F#. ' C++ core desktop features

~ Optional
MSWVC v142 - VS 2019 C++ x64/x86 build t...
Windows 10 SDK (10.0.19041.0)

-HET .NET desktop build tools WM Universal Windows Platform build tools Co+ CMlake tools for Windows
Tools for building WPF, Windows Forms, and console B provides the tools required to build Universal Windows .
applications using C#, Visual Basic, and F#, Platform applications. [esinltccktoreleatesyfuldiiaok
C++ AddressSanitizer
C++ ATL for latest w142 build tools (x86 &..
C++ MFC for latest v142 build tocls (x86...
Location

C:\Program Files (x86)\Microsoft Visual Studio\2019\BuildTools Change...

By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Total space required 6.28 GB

Visual Studio. This software is licensed separately, as set out in the 3rd Party Motices or in its accompanying license. By continuing, you also
agree to those licenses.

Install while downloading ~ Install

Figure 7. Install Build Tools for Visual Studio

When prompted by the Build Tools for Visual Studio installer you need to install the
C++ build tools only.

@ Install Python 3.9

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.



({;%ZQnet

During the installation, ensure that it's installed 'for all users' and add Python 3.9 to the
system PATH when prompted by the installer. You should additionally disable the
MAX_PATH length limit when prompted at the end of the Python installation.

pgthgn

windows

® Install Git

Install Python 3.9.5 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features,

& Install Now

Ch\Users\Arnab Kumar Das\AppDatat\Local\Programs\Python\Python3%

Includes IDLE, pip and decumentation
Creates shortcuts and file asseciations

— Customize installation
Choose location and features

Install launcher for all users (recommended)

[ Add Python 3.9 to PATH Cancel

Figure 8. Install Python

When installing Git you should ensure that you change the default editor away from vim.
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Choosing the default editor used by Git
Which editor would you like Git to use?

Use Notepad++ as Git's default editor w
MNotepad++ is & popular GUI editor that can be used by Git.

This editor is popular in part due to the vast number of available plugins;
However, when configured via this option, Git will call Notepad ++ with
plugins disabled (to open the editor as quickly as possible).

[Jonly show new options Back Cancel

Figure 9. Install Git

® Install Visual Studio Code

During the installation add Visual Studio Code to the system PATH.

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.



@IZnet

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Visual Studio Code, then dlick
Mext,

Additional icons:

[] create a desktop icon

Other:

Add "Open with Code™ action to Windows Explorer file context menu

Add "Open with Code” action to Windows Explorer directory context menu
[] Reqister Code as an editor for supported file types

Add to PATH (requires shell restart)

< Back Cancel
Figure 10. Install Visual Studio Code
2) Clone the Raspberry Pi Pico SDK and WI1Znet example repository using below commands

SDK : https://github.com/raspberrypi/pico-sdk
Example : https://github.com/Wiznet/WizFi360-EVB-Pico-AWS-C

I/ create a project directory
D:\>mkdir RP2040
D:\>cd RP2040

I get the SDK

D:\RP2040> git clone -b master https://github.com/raspberrypi/pico-sdk.git
D:\RP2040> cd pico-sdk

D:\RP2040\pico-sdk> git submodule update --init

I get the example

D:\RP2040\pico-sdk> cd ..

D:\RP2040> git clone -b main https://github.com/Wiznet/WizFi360-EVB-Pico-AWS-C.git
D:\RP2040> cd WizFi360-EVB-Pico-AWS-C

D:\RP2040\ WizFi360-EVB-Pico-AWS-C > git submodule update --init

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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B C:#Windows#System32semd exe - a x
Ft Wi —

Figure 11. Get the SDK and example

3) Set up Visual Studio Code

@D Open a new Visual Studio 2019 Developer Command Prompt
@ Run the below command to open Visual Studio Code

| D:> code

(® Opening Visual Studio Code from Developer Command Prompt
@ Open Extensions

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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) File Edit Seleciion View Go Run Temminal Help Welcome - Visual Studio Code

) Welcome X

Command Palette... Ctrl+Shift+P C omize
C omize
Settings Ctrl+,

- e nd languages
Online Services Settings guag

Extensions ‘h Ctri+5Shift+Xx

Keyboard Shortcuts Cirl+K Cirl+5 Settings and k

Keymaps Ctrl+K Ctrl+M

User Snippets

i ) Color theme
Color Theme Ctri+K Ctrl+T

File lcon Theme

Product Icon Theme
Tum on Settings Sync...

Install Update... (1)
anidhr acrace

Figure 12. Install Extensions in Visual Studio Code

® Install some tools
- CMake Tools
- CIC++

® Open CMake Tools Extension Settings

@ Scroll down and set up some items
- Add Cmake: Configure Environment Item as PICO_SDK_PATH
- Add Cmake: Configure Environment Value as D:\RP2040\pico-sdk
- Add Cmake: Generator as NMake Makefiles

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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File

Edit Selection

EXTENSL...

> INSTALLED
2 RECOM
Extended CMake support in Visual Studio Co...

Run Extension: CMake To sual Studi...

View Go

£ Extension: CMake Tools X

Y £ Settings
C M =l ke TOO I g ms-vscode.cmake-ta
MENDED Microsoft @ 2.0 ] + %

Disable Uninstall » 43

Copy

Changelo -
9 Copy Extension Id

Extension Settings
W

Details Feature Contributions

Extension Pack (1)

CMake
4 CMake langage support for Vis...
twnes L

Figure 13. CMake Tools Extension Settings in Visual Studio Code

T M

< Settings X

50 Settings Found

@ext:ms-vscode.cmake-tools
Tum on Settings Sync

» INSTALLED
User

» RECOMMENDED

Cmake: Configure Environment
Environment vanables to pa dunng configure.

Item
SDK_PATH

Add Item

Cmake: Configure On Edit

Figure 14. Add CMake Configure Environment path

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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EXTENSL. W U £ Settings X = Bxfension: CMake Tools 9 M

@ext:ms-vscode.cmake-tools 50 Settings Found ==
> INSTALLED

< Tum on Settings S
> RECOMMENDED ] ngs >ync

Cmake: Export Compile Commands File

+* Enables exporting compile_commands.json.

Cmake: Generator

The CMake generator to use.

NMake Makefiles

Cmake: Ignore Kit Env
Do not use the kit environment vanables when running CMake
commands.

Figure 15. Add CMake Generator name

Add folder WizFi360-EVB-Pico-AWS-C to Visual Studio Code
@ Visual Studio Code will scan for kits

Select "Yes' when asked: Would you like to configure project WizFi360-EVB-Pico-
AWS-C?

@ Select "Yes' if you like to configure the project upon opening

@ Click CMake in the bottom bar to select the kit WizFi360-EVB-Pico-AWS-C

@ Select Debug / Release based on your preference

Visual Studio Code will save all file and configure the project

@ Click on Build to build all examples, if no error Build will finish with exit code 0

4.2 Other software required to develop and debug applications for the device

Serial terminal program is required for operation check and debugging.

Tera Term

You may use your preferred serial terminal program.

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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4.3 Other pre-requisites

None

4.4  Additional Software References

Refer to the '9.2. Building on MS Windows' section of 'Getting started with Raspberry Pi Pico’
document below to set up the development environment.

Getting started with Raspberry Pi Pico

And refer to the links below for instructions how to setup environment and proceed with tests.

Getting Started with AWS loT SDK Examples
Connect AWS 10T through MQTT

5 Set up your hardware

Figure 16. WizFi360-EVB-Pico front

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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Debugging
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Figure 18. WizFi360-EVB-Pico pin-out

WizFi360-EVB-Pico pin-out is directly connected to the GP1O of RP2040 as shown in the
picture above. It has the same pinout as the Raspberry Pi Pico board. However, GP104, GPIO5,
GP106, GPI07, GPI1020 are connected to WizFi360 inside the board. These pins enable UART

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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communication with WizFi360 to use Wi-Fi function. If you are using the Wi-Fi function, these
pins cannot be used for any other purpose.

The RP2040 GPIO used inside WizFi360-EVB-Pico is as follows.

I/0 | Pin name Description
o] GPIO4 | Connected to RXD1 on WizFi360

| GPIO5 Connected to TXD1 on WizFi360

o] GPIO6 Connected to RTS1 on WizFi360

I GPIO7 Connected to CTS1 on WizFi360

0 GPIO20 | Connected to RST on WizFi360

I GPI1024 | VBUS sense - high if VBUS is present, else low
o] GPIO25 | Connected to user LED

I GPI1029 | Used in ADC mode (ADC3) to measure VSYS/3

Apart from GPI0O and ground pins, there are 7 other pins on the main 40-pin interface.

Pin no. Pin name Description

Micro-USB input voltage, connected to micro-USB port pin 1. Nominally

PIN40 VBUS 5\

Main system input voltage, which can vary in the allowed range 4.3V to

PINS9 VSYS 5.5V, and is used by the on-board LDO to generate the 3.3V.

Connects to the on-board LDO enable pin. To disable the 3.3V (which also

PIN37 V3 _EN . .
3 3V3_ de-powers the RP2040 and WizFi360), short this pin low.

Main 3.3V supply to RP2040 and WizFi360, generated by the on-board

PIN36 3V3 LDO.

ADC power supply (and reference) voltage, and is generated on

PINSS | ADC_VREF WizFi360-EVB-Pico by filtering the 3.3V supply.

PIN33 AGND Ground reference for GP1026-29.

PIN30 RUN RP2040 enable pin, To reset RP2040, short this pin low.

6 Setup your AWS account and Permissions
Refer to the instructions at Set up your AWS Account. Follow the steps outlined in these
sections to create your account and a user and get started:
e Sign up for an AWS account and
e Create a user and grant permissions.
e Openthe AWS loT console
Pay special attention to the Notes.

/ Create Resources in AWS loT
Refer to the instructions at Create AWS 10T Resources. Follow the steps outlined in these
sections to provision resources for your device:

e Create an AWS loT Policy

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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e Create a thing object
Pay special attention to the Notes.

8 Provision the Device with credentials

You need to enter the root certificate, client certificate and private key that were downloaded
earlier.

Root certificate uses the RSA 2048 bit key, Amazon Root CA 1, and does not use the public key.

Device certificate and key can be set in 'mqtt_certificate.h' in 'WizFi360-EVB-Pico-AWS-
Clexamples/aws_mgtt_demo/' directory.

uint8_t mqtt_root_ca[] =

"-----BEGIN CERTIFICATE-----\r\n"
".\\n"

"-----END CERTIFICATE-----\r\n";

uint8_t mqtt_client_cert[] =
"-----BEGIN CERTIFICATE-----\r\n"
".\n\n"

"-----END CERTIFICATE-----\r\n";

uint8_t mqtt_private_key[] =

Moo BEGIN RSA PRIVATE KEY-----\r\n"
".\\n"

"-----END RSA PRIVATE KEY-----\r\n";

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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) Fle Edit Selection View Go Run Terminal Help maqtt_certificate.h - WizFi360-EVB-Pico-AWS-C - Visual Studic Code

@ ER magtt_certificateh M X

~ WIZFI360-EVB-PICO-AWS-C

Figure 19. Set up certificates

9 Build the demo

(D Click 'build" in the status bar at the bottom of Visual Studio Code or press the 'F7' button
on the keyboard to build.

(2 When the build is completed, 'aws_mqtt_demo.uf2' is generated in 'WizFi360-EVB-
Pico-AWS-C/build/examples/aws_mgqtt_demo/" directory.

10 Run the demo

(D While pressing the BOOTSEL button of WizFi360-EVB-Pico power on the board, the
USB mass storage 'RPI-RP2' is automatically mounted.

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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M| [ || =] hispPC - b X
“ Computer View 9
W - L“JJ E [} Yninstall or change a program
< : jBd System properties

Properties Open Rename Access Map network Add a network Open

media ~ drive = location Settings E‘Manage
Location Metwork System
4 s ThisPC v | D Search This PC
~
3D Objects Desktop y; Documents
Downloads ) Music Pictures
e
E Videos
- Devices and drives (4)
Local Disk (C:) Data (D:) Al 02 (E)
"y 105 GB free of 231 GB "y 811 GB free of 931 GB "y 84.9 MB free of 99.9 MB
RPI-RPZ (F:)
oy 127 MB free of 127 MB v

11 items =z

Figure 20. Automatically mounted USB mass storage 'RPI-RP2'

(2 Drag and drop 'aws_iot_mqtt.uf2' onto the USB mass storage device 'RPI-RP2'.

@ Connect to the serial COM port of WizFi360-EVB-Pico with Tera Term.

Tera Term: Mew connection

OTCR/P

(®) Serial Port: [[COM34: USB 18 EA{(coM34)

Cancel Help

Figure 21. Connect to the serial COM port of WizFi360-EVB-Pico

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.



@ IZnet

@ When connecting to the serial COM port of WizFi360-EVB-Pico, use following settings
to set up the serial port.

- Baud rate : 115,200
- Databit: 8

- Parity bit : none

- Stophit:1

- Flow control : none

New setting

Speed:

Data: Cancel

Parity:

Stop bits: 1 bi Help

Flow control: none
Transmit delay

msec/char msec/line

Device Friendly Name: USB & E ZX|(COM34)
Device Instance |D: USBWVID_2ESBASPID_000ASMI_O0WS&2ES
Drevice Manufacturer: Microsoft

Provider Mame: Microsoft
Driver Date: 6-21-2006
Drriver Version: 10.0.19041.1202

<

Figure 22. Set up serial port

(® Reset your board.
® If the Connect AWS loT through MQTT example works normally on WizFi360-EVB-

Pico, you can see the network information of WizFi360-EVB-Pico, connecting to the
AWS IoT and publishing the message.

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.
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T COM34 - Tera Term VT
File Edit Setup Centrol
IoT Demo
ecting to WiFi

Driver_WiFix.Initialize(NULL)
Dri WiFix.

Window Help

@ while parsing root cert

hile parsing device cert

Figure 23. Publish the message from WizFi360-EVB-Pico

AWS loT oT

test client

Seoul v

s @
MQTT test client i

Glung Kim »

You can use the MQTT test client to monitor the MQTT me:

es being passed in you

d apps of changes and events. You can sul e to MQTT

WS account. Devices publish MQTT messages t
ge topics and publist

e their state to AWS loT. AWS loT also publishes MQTT messages to
Publish to a topic

Iter info
ot

b — '
$aws/things/my_rp2040_thing/shat

P Additional configuration

o Subscriptions $aws/things/my_rp2040_thing/shadow/update Pause Expart ‘ Edit
Retained messages
e s $aws/things/my_rp2040_thing/shadow/update $ X
urity ne 24, 2022, 13:28:04 (UTC+0900)
et Hul
g greups )
cttings
eature spotlight

Tell us what you think

ctiony? Find it n the new Unified Settings [}

Figure 24.

Terms  Cookie preferences

Receive the message about subscribed topic from loT Core
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@ 1f you publish the message through the test function in AWS loT Core to the subscribe
topic, you can see that the WizFi360-EVB-Pico receive the message about the subscribe
topic.

L @ swdv  Gugkmw

AWS loT X AWS loT MQTT test client

— MQTT test client i
You ean use the MQTT test client to monitor the MQTT messages being passed in your AWS account. Devices publish MQTT messages that are identified by topics to communicate their state to AWS loT. AWS loT also publishes MQTT messages
J— ta inform devices and apps of changes and events. You can subscribe to MQTT message topics and publish MQTT messages to topics by using the MQTT test client.

Connect one device
b Connect many devices Subscribe to a topic Publish to a topic

Topic name
Test e topic name identifies the message.

The message payload

MQTT test client Q gs/my_p2040 3 faccer x

Message payload

{
‘message": *Hello from AWS loT eonsole

1

» Additional configuration

» Fleat Hub
Subscriptions $aws/things/my_rp2040_thing/shadow/update Pause ‘ Clear Export ‘ Eaie |

Devie Software $awsthings fmy_p2040_thing/shadow/update Q@ X

Billing groups ¥ Saws/things/my_rp2040_thing/shadow/update June 24, 2022, 13:28:04 (UTC+0800)

{
“message”: "Hello, Worla!™,

Feature spotlight "publish count™: “e"

Documentation (2 )

(© tew console experience

Tell us what you think

Unified Settings [

Figure 25. Publish the message from loT Core

Copyright 2022 WIiZnet Co., Ltd. All rights reserved.



@ IZnet

T COM34 - Tera Term VT — O X

File Edit Setup Ceontrol Window Help

AWS IoT Demo
Connecting to WiFi ...
Dr WiF

erControl(ARM_POWER_FULL)
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Figure 26. Receive the message about subscribed topic from WizFi360-EVB-Pico

11 Debugging

(D Connect to the serial COM port of WizFi360-EVB-Pico with Tera Term to view logs and
debugging.
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Figure 27. Connect to the serial COM port of WizFi360-EVB-Pico

(2 When connecting to the serial COM port of WizFi360-EVB-Pico, use following settings
to set up the serial port.

- Baud rate : 115,200
- Databit: 8

- Parity bit : none

- Stopbhit: 1

- Flow control : none
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Port:
- New setting

Speed:

Data: Cancel

Parity:

Stop bits: 1 bi Help

Flow control: none
Transmit delay

msec/char msec/line

Device Friendly Name: USB & E ZX|(COM34)
Device Instance ID: USBWVID_2ESA&PID_000A&MI_DOWE&2ES

Drevice Manufacturer: Microsoft
Provider Mame: Microsoft

Driver Date: 6-21-2006

Drriver Version: 10.0.19041.1202

<

Figure 28. Set up serial port

@ If everything works normally, you can see the Wi-Fi- connection log, publishing the
message at intervals of 10 seconds and receiving the message about the subscribe topic
through logs.
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Figure 29. works normally

@ If there occurs any problem, the error log is printed showing function what the problem
has occurred.
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Figure 30. Failed to connect to 10T Core

12 Troubleshooting

If you have any questions or problems while using the WizFi360-EVB-Pico examples, please
leave them at the link below.

WIZnet Developer Forum
WizFi360-EVB-Pico-C Issues
WizFi360-EVB-Pico-AWS-C Issues
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https://forum.wiznet.io/
https://github.com/Wiznet/WizFi360-EVB-Pico-C/issues
https://github.com/Wiznet/WizFi360-EVB-Pico-AWS-C/issues

