B ww.freenove.com

Important Information

Thank you for choosing Freenove products!

Getting Started

First, please read the Read Me First.pdf document in the unzipped folder you created.
If you have not yet downloaded the zip file, associated with this kit, please do so now and unzip it.

Get Support and Offer Input

Freenove provides free and responsive product and technical support, including but not limited to:
Product quality issues

Product use and build issues

Questions regarding the technology employed in our products for learning and education
Your input and opinions are always welcome

We also encourage your ideas and suggestions for new products and product improvements
For any of the above, you may send us an email to:

support@freenove.com

Safety and Precautions

Please follow the following safety precautions when using or storing this product:

® Keep this product out of the reach of children under 6 years old.

® This product should be used only when there is adult supervision present as young children lack
necessary judgment regarding safety and the consequences of product misuse.

® This product contains small parts and parts, which are sharp. This product contains electrically conductive
parts. Use caution with electrically conductive parts near or around power supplies, batteries and
powered (live) circuits.

® When the product is turned ON, activated or tested, some parts will move or rotate. To avoid injuries
to hands and fingers keep them away from any moving parts!

® |tis possible that an improperly connected or shorted circuit may cause overheating. Should this happen,
immediately disconnect the power supply or remove the batteries and do not touch anything until
it cools down! When everything is safe and cool, review the product tutorial to identify the cause.

® Only operate the product in accordance with the instructions and guidelines of this tutorial, otherwise

parts may be damaged or you could be injured.

Store the product in a cool dry place and avoid exposing the product to direct sunlight.

After use, always turn the power OFF and remove or unplug the batteries before storing.

Any concerns? DX support@freenove.com
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About Freenove

Freenove provides open source electronic products and services worldwide.

Freenove is committed to assist customers in their education of robotics, programming and electronic circuits
so that they may transform their creative ideas into prototypes and new and innovative products. To this end,
our services include but are not limited to:

Educational and Entertaining Project Kits for Robots, Smart Cars and Drones

Educational Kits to Learn Robotic Software Systems for Arduino, Raspberry Pi and micro: bit
Electronic Component Assortments, Electronic Modules and Specialized Tools

Product Development and Customization Services

You can find more about Freenove and get our latest news and updates through our website:

http://www.freenove.com

sale@freenove.com

Copyright

All the files, materials and instructional guides provided are released under Creative Commons Attribution-
NonCommercial-ShareAlike 3.0 Unported License. A copy of this license can be found in the folder containing
the Tutorial and software files associated with this product.

This means you can use these resource in your own derived works, in part or completely but NOT for the
intent or purpose of commercial use.

Freenove brand and logo are copyright of Freenove Creative Technology Co., Ltd. and cannot be used without
written permission.

/\O\/ ™
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Preface

ESP8266 is a micro control unit with integrated Wi-Fi launched by Espressif, which features strong properties
and integrates rich peripherals. It can be designed and studied as an ordinary Single Chip Micyoco(SCM) chip,
or connected to the Internet and used as an Internet of Things device.

ESP8266 can be developed using the Arduino platform, which will definitely make it easier for people who
have learned arduino to master. Moreover, the code of ESP8266 is completely open-source, so beginners can
quickly learn how to develop and design IOT smart household products including smart curtains, fans, lamps
and clocks.

Generally, ESP8266 projects consist of code and circuits. Don't worry even if you've never learned code and
circuits, because we will gradually introduce the basic knowledge of C programming language and electronic
circuits, from easy to difficult. Our products contain all the electronic components and modules needed to
complete these projects. It's especially suitable for beginners.

We divide each project into four parts, namely Component List, Component Knowledge, Circuit and Code.
Component List helps you to prepare material for the experiment more quickly. Component Knowledge allows
you to quickly understand new electronic modules or components, while Circuit helps you understand the
operating principle of the circuit. And Code allows you to easily master the use of ESP8266 and accessory kit.
After finishing all the projects in this tutorial, you can also use these components and modules to make
products such as smart household, smart cars and robots to transform your creative ideas into prototypes
and new and innovative products.

In addition, if you have any difficulties or questions with this tutorial or toolkit, feel free to ask for our quick
and free technical support through support@freenove.com

Any concerns? X support@freenove.com
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ESP8266

ESP8266 has PCB on-board antenna. The PCB on-board antenna is an integrated antenna in the chip module
itself, so it is convenient to carry and design.
PCB on-board antenna

)

In this tutorial, the ESP8266 development board is designed based on the PCB on-board antenna-packaged
ESP8266 module. The following tutorials will be based on the ESP8266 development board.

ESP8266 development board

X Bl +
el oy RX il
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ESP8266
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100
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The hardware interfaces of ESP8266 are distributed as follows:
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Compare the left and right images. We've boxed off the resources on the ESP8266 in different colors to
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ESP8266
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RST 100

facilitate your understanding of the ESP8266 development board.

Box color Corresponding resources introduction

'_' GPIO pin

LED indicator

Reset button, Boot mode selection button

'—' USB port
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NO. Pin Name Functional Description
1 RST Reset Pin, Active Low
2 ADC AD conversion, Input voltage range 0~3.3V, the value range is 0~1024.
3 EN Chip Enabled Pin, Active High
4 1016 Connect with RST pin to wake up Deep Slee
5 1014 GPI0O14; HSPI_CLK
6 1012 GPIO12; HSPI_MISO
7 1013 GPIO13; HSPI_MOSI; UARTO_CTS
8 VCC Module power supply pin, Voltage 3.0V ~ 3.6V
9 GND GND
10 1015 GPIO15; MTDO; HSPICS; UARTO_RTS
11 102 GPIO2; UART1_TXD
12 100 GPIOQ;HSPI_MISO;I2SI_DATA
13 104 GPIO4
14 105 GPIO5;IR_R
15 RXD UARTO_RXD; GPIO3
16 TXD UARTO_TXD; GPIO1
Description of the ESP8266 series module boot mode:
Mode CH_PD(EN) RST GPIO15 GPIOO GPIO2 TXDO
Download high high low low high high
mode
Running high high low high high high
mode

Notes: Some of the pins inside the module have been pulled or pulled down.

For more information, please visit:

If you want to learn more about this, you can read the following files:
“Freenove_Super_Starter_Kit_for_ESP8266/Datasheet/esp-12s_datasheet_en.pdf”

Any concerns? X support@freenove.com
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CH340

ESP8266 uses CH340 to download codes. So before using it, we need to install CH340 driver in our computers.

Windows

Check whether CH340 has been installed
1. Connect your computer and ESP8266 with a USB cable.
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Open
Pin to Quick access

Manage
Pin to Start

Map network drive...
Disconnect network drive...

Create shortcut
Delete

Properties
Thonny
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3. Click “Device Manager”. If your computer has installed CH340, you can see*USB-SERIAL CH340 (COMX)".
And you can click here to move to the next step.

& Computer Management - m} >

File Action View Help

&= rHE HE P EX®

EJ Computer Management (Local | » d DESKTOP-LIN Actions
v 'ﬁ’é System Tools > id Audio inputs and outputs Device "
> Task Scheduler 3 ! Computer L
> 2] Event Viewer > wm Disk drives More Actions »
> @] Shared Folders > [ Display adapters
> @J Lecal Users and Groups > i Firmware
> @ Performance > Human Interface Devices
é Device Manager > =g IDE ATA/ATAPI controllers
w E Storage 3 Keyboards
= Disk Management > D Mice and other pointing devices
> f@ Services and Applications > [ Menitors
> I Network adapters
v i Ports (COM&LPT)

ﬁ USB-SERIAL CH340 (COM3)
= Print queues
ﬁ Processors
B® Software components
B Software devices
i'd- Seund, video and game controllers
% Sterage controllers
i System devices
i Universal Serial Bus controllers

VOWOW W W W

Installing CH340
1. First,download CH340 driver, click http://www.wch-ic.com/search?q=CH340&t=downloads to download
the appropriate one based on your operating system.

Any concerns? DX support@freenove.com
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index / search search CH340

All (14)

Products (4)

keyword CH340

Downloads( 7 )

Application (2]

file catego!
Video (1) 9o

Driver&Tools

MNews (Q) CH341SER.EXE

CH341SERZIP

CH3415ER_LINUX ..

Others

InstallNoteCne4...

CH3415ER_ANDROI...

CH3415ER_MAC 7=

FRODUCT GUIDEP..

file content

rial port Windows driver, supports
32/64-bit Windows 10/8.1/8/7/VISTA/XP, Server
2016/2012/2008/2003, 2000/ME/98

CH340/CH341 USB to serial port Windows driver, includes DLL
dynamic library and non-standard baud rate settings and
other instructions. Supports 32/64-bit Windows

10781 /8/7/VISTASXP, Server 2016/2012/2008/2003,
2000/ME/S38

CH340/CH341 USB to serial port Android free drive
application library, for Android OS 3.1 and above version
which supports USE Host mode already, no need to load
Android kernel driver, no root privileges. Contains apk, lib
libr; weer), App Demo Example (USE to UART
De

o serial port LINUX driver

erial port MAC O3 driver

Electronic selection of product selection manual, please refer
to related product technical manual for more technical
information.

Instructions for the driver after 18 years of August cannot be
installed under some &4-bit WIN7 (English)

version

3.5

35

14

1.0

uplead
time

2019-
03-18

2019-
03-05

2019-
04-19

2018-
03-18

2018-
07-05

2018-
12-29

2019-
01-10

If you would not like to download the installation package, you can open
“Freenove_Super_Starter_Kit_for_ESP8266/CH340”, we have prepared the installation package.

MName Date modified Type Size
Linux 8/1472020 5:24 PM File folder
MAC 8/14/2020 5:23 PM File folder
Windows 81472020 5:23 PM File folder

Any concerns? X support@freenove.com



http://www.freenove.com/

m Preface www.freenove.com [l

2. Open the folder “Freenove_Super_Starter_Kit_for_ESP8266/CH340/Windows/”

« Freenove Ultimate Kit for ESPB266 » CH340 » Windows v | @ J
=R EaEE =5 o
% CH3415ER.EXE 2020/10/15 13:35 RiEER 277 KB

3. Double click “CH341SER.EXE".

#5 DriverSetup(X64) - ¥

Device Driver Install # UnInstall

Select IHNF CH3MSER.INF e

WCH.CH
|__ USB-SERIAL CH34@
|__ 8173872819, 3.5.2019

INSTALL

UNIHSTALL

HELP

Any concerns? X support@freenove.com
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4. Click “INSTALL" and wait for the installation to complete.

ﬂf ersetup (64 —

Device Driver Install / UnlInstall

Select INF CH3IY1SER.INF -

WCH.CH
| __ USB-5ERIAL CH34B8
| 817382819, 3.5.26819

IMNSTALL

UHIHSTALL

HELP

5. Install successfully. Close all interfaces.

Device Driver Install / UnlInstall

Select IHNF CH3Y1SER.INF w

DriverSetup A

o The drive is successfully Pre-installed in advance!

| |

Any concerns? X support@freenove.com
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6. When ESP8266 is connected to computer, select “This PC”, right-click to select “Manage” and click
“Device Manager” in the newly pop-up dialog box, and you can see the following interface.
& Computer Management — O X
File Action View Help
&= | 1FE BFE 2 EX®
;E. Computer Management (Local :.'.-_ DESKTOP-LIM Actions
i || o e
More Actions 4

2] Event Viewer
> | Shared Folders
> &l Local Users and Groups
» @ Performance
% Device Manager
v 23 storage
= Disk Management
» i; Services and Applications

e Disk drives

[Gd Display adapters

B Firmware

Human Interface Devices
=i |DE ATA/ATAPI controllers

8 Mice and other pointing devices
[ Maonitors

F Network adapters
i Ports (COM & LPT)
f§ USB-SERIAL CH340 (COMS)
» [ Print queues

>
>
>
>
>
» Keyboards
>
>
>
v

> I} Processors

» lt Software components

» B Software devices

» Wy Sound, video and game controllers
» S Storage controllers

» @ Systemn devices

» i Universal Serial Bus controllers

7. So far, CH340 has been installed successfully. Close all dialog boxes.

Any concerns? X support@freenove.com
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MAC

First, download CH340 driver, click http://www.wch-ic.com/search?qg=CH340&t=downloads to download the

appropriate one based on your operating system.

M-{ Products Application Services About WCH Al

Downloads (7))

keyword ch340

Products (4) Downloads( 7 )

Application (2)

file catego file content
Video (1) o

Driver&Tools
News (0
(0) CH341SER.EXE | port Windows driver, supports 32/64-

bit Windows 10/8.1/8/7/VISTA/XP, Server 2016/2012/2008/2003,
2000/ME/98

CH341SER.ZIP CH340/CH341 USB to serial port Windows driver, includes DLL
dynamic library and non-standard baud rate settings and other
instructions. Supports 32/64-bit Windows 10/8.1/8/7/VISTA/XP,
Server 2016/2012/2008/2003, 2000/ME/98

CH341SER_ANDROI... CH340/CH341 USB to serial port Android free drive application
library, for Android OS 3.1 and above version which supports USB
Host mode already, no need to load Android kernel driver, no root

privil i K, lib library file (Java Driver), App Demo
Exa T Demo SDK).
CH341SER_LINUX.... serial port LINUX driver
CH341SER_MACZI... 4»' port MAC OS driver

Others

If you would not like to download the installation package, you can open

version

3.5

3.5

16

1.5

1.5

“Freenove_Super_Starter_Kit_for_ESP8266/CH340”, we have prepared the installation package.

Second, open the folder “Freenove_Super_Starter_Kit_for_ESP8266/CH340/MAC/"
-

e0e® < MAC =9 gos v

Favorites Name odified Size

®) AirDro

® P & CH34x_Install_V1.5.pkg 018 at 2:00 PM 26 KB
@ Recents ReadMe.pdf Dec 8, 2016 at 4:09 PM 146 KB

2. Applications
(= Desktop
[ Documents

@® Downloads

iCloud
& iCloud Drive

Tags

Locations

@ Network

€

Any concerns? X support@freenove.com
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Kind

upload
time

2019-
03-18

2019-
03-05

2019-
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2018-
03-18

2018-
07-05

Q

Installer package
Adobe...ocument
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Third, click Continue.
@ & Install CH34x_Install a

Welcome to the CH34x_Install Installer

Welcome to CH341 and CH340 usb to serial device driver
® |Introduction installation program.
This program instal the driver to the default directory of the system ,
do not change it.
Also this installation only support CH341 and CH340 .

Continue
b
Fourth, click Install.
'@ & Install CH34x_Install 0
Standard Install on “Macintosh HD"
Intreduction This will take 82 KB of space on your computer.
Destination Select Click Install to perform a standard installation of this software
@ Installation Type on the disk “Macintosh HD".
Go Back Install

Any concerns? X support@freenove.com


http://www.freenove.com/

B ww.freenove.com Preface

Then, waiting Finsh.

& Install CH34x_Install a8

Installing CH34x_Install

Introduction
Destination Select
Installation Type

@ Installation Updating preboot volume...

A A
Finally, restart your PC.

e Ins

The installation was completed successfully.

Introduction
Destination Select
Installation Type
Installation

® Summary

The installation was successful.

The software was installed.

Click Restart to begin installing the software.

Restart

Any concerns? X support@freenove.com
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If you still haven't installed the CH340 by following the steps above, you can view readme.pdf to install it.

r

o0 e
Favorites

@) AirDrop

@ Recents

A Applications
(= Desktop

[ Documents
© Downloads

iCloud
> iCloud Drive

Tags

Locations
@ Network

< > MAC

Name

& CH34x_Install_V1.5.pkg

& ReadMe.pdf

3
=0 = O O B Q
Size Kind
Read Me 8 at 2:00 PM 26 KB Installer package
D16 at 4:09 PM 146 KB Adobe...ocument
A

Any concerns? DX support@freenove.com
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Programming Software

Arduino Software (IDE) is used to write and upload the code for Arduino Board.
First, install Arduino Software (IDE): visit https://www.arduino.cc, click "Download" to enter the download page.

Arduino - Home X +
& - C @ arduinocc w x* O
Arduino office Fritzing STM32 ESP Qr tool CSDN bluetooth OneNet JAVA weather

Q @ SIGNIN

ARDUINO PRO RESOURCES COMMUNITY HELP

NEW NANO FAMILY
LET'S MAKE BIG
IDEAS REAL.
ORDER NOW!

THALES, TELSTRA,
e cnacacs ———

Select and download corresponding installer according to your operating system. If you are a windows user,
please select the "Windows Installer" to download to install the driver correctly.

Downloads

DOWNLOAD OPTIONS

©o)  Arduino IDE 1.8.19 Windows Win7 and newer

Windows zIF file

The open-source Arduino Software (IDE) makes it easy to write code Windows app Win8.10r10 | Get 'a |
and upload it to the board. This software can be used with any
Arduino board.

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits

Refer to the Getting Started page for Installation instructions. .
Linux ARM 64 bits

SOURCE CODE Mac OS X 10.10 or newer

Active development of the Arduino software is hosted by GitHub.
See the instructions for building the code. Latest release source

code archives are available here. The archives are PGP-signed so Checksums (sha512)
they can be verified using this gpg key.

Release Notes

After the download completes, run the installer. For Windows users, there may pop up an installation dialog
box of driver during the installation process. When it popes up, please allow the installation.

After installation is complete, an Arduino Software shortcut will be generated in the desktop. Run the Arduino
Software.

Any concerns? X support@freenove.com
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©.0)

[
Arduino

The interface of Arduino Software is as follows:

Menus @ sketch may0%a | Arduinc 1.8.19 — O *

File Edit Sketch Tools Help

Toolbar
sketch_may09a
18void setup() { ”
2 // put your setup code here, to run once:
3
4 1}

. cBwvoid 1

Text editor cBvoid loop O
7 // put your main code here, to run repeatedly:
9 1

Message v

area

céd), Use pgm_read macros for IRAM/PROGMERM, 4MB | A o Lower Memary, Disabled, None, On = on COM3

Configured board
and serial port

Any concerns? X support@freenove.com
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Programs written with Arduino Software (IDE) are called sketches. These sketches are written in the text
editor and saved with the file extension.ino. The editor has features for cutting/pasting and
searching/replacing text. The message area gives feedback while saving and exporting and also displays
errors. The console displays text output by the Arduino Software (IDE), including complete error messages
and other information. The bottom right-hand corner of the window displays the configured board and
serial port. The toolbar buttons allow you to verify and upload programs, create, open, and save sketches,
and open the serial monitor.

. Verify

Check your code for compile errors .

Upload
Compile your code and upload them to the configured board.

New

Create a new sketch.

Open

Present a menu of all the sketches in your sketchbook. Clicking one will open it within the
current window and overwrite its content.

Save
Save your sketch.

Serial Monitor
Open the serial monitor.

Additional commands are found within the five menus: File, Edit, Sketch, Tools, Help. The menus are context
sensitive, which means only those items relevant to the work currently being carried out are available.

Any concerns? X support@freenove.com
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Environment Configuration

First, open the software platform arduino, and then click File in Menus and select Preferences.

@ sketch_may0%a | Arduino 1.8.19 — [m] x
File Edit Sketch Tools Help

New Crrl+N

Open... Cul+O

Open Recent >

Sketchbook > Q

Examples ’letup code here, to run once:

Close Curl+W

Save cul+s

Save As... Ctrl+Shift+S

Page Setup  Ctrl+Shift+P
Print Crl+P

a e here, to run repeatedly:

Preferences Ctrl+Comma

Quit Ctrl+Q

Second, click on the symbol behind "Additional Boards Manager URLs"
Preferen
Settings Network

Sketchbook location:

C:\Users'\Freenove'\Documentsidrduine Browse
Editor language: English (English) L (requires restart of Arduina)

Editor font size: 15

Interface scale: ] Autematic (100 = %  (requires restart of Arduina)

Theme: Default theme - (requires restart of Arduine)

Show verhose output during: compilation upload

Compiler warnmings: Hone LY

[ vizplay line mumbers [+] Ensble Code Folding

"r'er]'.fy code after upload Dﬂse external editor

[ check for updates on startup [“]Save when verifying or uploading

[Juse acceszibility features

Additional Bosrds Manager URLs: |https://arduino. esp83266. com/stable/package_esp8266com_index. json ﬁ

More preferences can be edited directly in the file
C:\Users\Freenove\AppData\Local \ArduinolS\preferences. txt

(edit only when Arduine 1z not runming)

0K Cancel

Any concerns? X support@freenove.com
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Third, fill in https://arduino.esp8266.com/stable/package esp8266com_index.json in the new window, click
OK, and click OK on the Preferences window again.

Settings Netwark

Sketchbook location:

C:\Isers\Freenove\locuments'\4rduine Browse

Editor language: English (English) w (requires restart of Arduina)

Editor font size: @--'-"-:'-: Boards Manager URLs

Interface scale: Enter additional URLs, one for each row

Theme: https://arduinc.esp8266.com/stable/package_espB266com_index.json

Show verbose outpu

Compiler warnings:

Dizplay line my
] Verify code aft Click for a lizt of uncfficial hoards suppert URLs
Check for updat 0K Cancel

I:‘ Use accessibilivy rewrures

Additional Bosrds Manager URLs: |https://arduine. esp8266. com/stable/package_espB266com_index. json
More preferences can be edited directly in the file
C:\Userz\Freenove\AppData\Local \Arduinel5\preferences. tut
{edit only when Arduine i1z not running)
0K Cancel

Fourth, click Tools in Menus, select Board:"ArduinoUno", and then select "Boards Manager".

@ sketch_may09a | Arduino 1.8.19 - [m] x
File Edit Sketch Tools Help

Auto Format Ctel+T
Archive Sketch
sketch_may093 Fix Encoding & Reload

18void 4 Manage Libraries... Ctrl+Shift+1 ~
> /o Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

4 |} WiFi101 / WiFININA Firmware Updater

Board: "NodeMCU 1.0 (ESP-12E Module)" 3 Boards Manager...
€8 void | Builtin Led: "16° 1 Arduino AVR Boards
7 /7 Upload Speed: "115200 3 Arduino Mbed QS RP2040 Boards
CPU Frequency: "80 MHz" b ESP8266 Boards (3.0.2)
Y Flash Size: "4MB (FS:2MB OTA:~1019KB)"
Debug port: "Disabled”
Debug Level: "None”
IwlIP Variant: "v2 Lower Memory”
VTables: "Flash®
C++ Exceptions: "Disabled (new aborts on com)®
Stack Protection: "Disabled”
Erase Flash: "Only Sketch®
SSL Support: "All SSL ciphers (most compatible)”
MMU: "32KB cache + 32KB IRAM (balanced)"
Non-32-Bit Access: "Use pgm_read macras for IRAM/PROGMEM”
Part
Get Board Info

Programmer >

Burn Bootloader

QGMEM, 4MB (FS:2MB OTA:~1019KB),

Any concerns? X support@freenove.com
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Fifth, input "esp8266" in the window below, and press Enter. click "Install" to install.

) Boards Manager 4
Type All “ | | espB266
ezpB266 ~

by ESP8266 Community

Boards included in this package:

Generic ESP2265 Module, Generic ESP2285 Maodule, Lifely Agrumine Lemon w4, ESPDuing (ESP-12 Module), Adafruit Feather
HUZZAH ESPE266, WIFi Kit 8, Invent One, XinaBox CW01, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoesnix 2.0,
NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Madule), Olimex MOD-WIFI-ESPE266(-DEV), SparkFun ESP8266 Thing,
SparkFun ESP8266 Thing Dew, SparkFun Blynk Board, SweetPea ESP-210, LOLIN{WEMOS) D1 R2 & mini, LOLIN{WEMOS) D1 mini
(clone), LOLIN{WEMOS) D1 mini Pro, LOLIN{WEM®OS) D1 mini Lite, LOLIN(W=Maos) D1 R1, ESPino (ESP-12 Module),
ThaiEasyElec's ESPing, Wiflnfo, Arduino, 40 Systems gen4 IoD Range, Digistump Oak, WiFiduine, Amperka WiFi Slot, Seeed
Wio Link, ESPectro Core, Schirmilabs Eduing WiFi, ITEAD Sonoff, DOIT ESP-Mx DevKit (ESPE285).

Cnline Help

Mare Info
~ Install

Close

Any concerns? X support@freenove.com
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When finishing installation, click Tools in the Menus again and select Board: "NodeMCU 1.0(ESP-12E
Module)", and then you can see information of ESP8266 click "NodeMCU 1.0(ESP-12E Module)" so that the
ESP8266 programming development environment is configured.

sketch_may10d
18void

!/

@ sketch_may10d | Arduine 1.8.19
File Edit Sketch Tools Help

Auto Format Ctrl+T

Archive Sketch

Fix Encoding & Reload

Manage Libraries... Ctrl+Shift+1
Serial Manitor Ctrl+Shift+M
Serial Plotter Cirl+Shift+L
WiFi101 / WiFININA Firmware Updater

Board: "NodeMCU 1.0 (ESP-12E Module)® 3
Builtin Led: "2"

Upload Speed: "115200"

CPU Frequency: "80 MHz" 3
Flash Size: "4MB (FS:2MB OTA:~1019KB)" >F
Debug port: "Disabled" >
Debug Level: “None" >
IwiP Variant: "v2 Lower Memaory" ¥
VTables: "Flash” >
C++ Exceptions: "Disabled (new aborts on oom)” >
Stack Protection: "Disabled” >
Erase Flash: "Only Sketch" >
S5 Support: "All S5L ciphers (most compatible)” >
MMU: "32KB cache + 32KB IRAM (balanced)" >
Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM" >
Port: "COMA4" >
Get Board Info

Programmer >

Burn Bootloader

) MHz, Flash, Disabl,

In our tutorial, we chose "NodeMCU 1.0(ESP-12E Module)" as the development board Module.This choice
will facilitate learning and understanding of ESP8266.0f course, you can choose "Generic ESP8266 Module".

e

Boards Manager...

Arduino AVR Boards

Arduino Mbed OS RP2040 Boards

ESPB266 Boards (3.0.2)
greaLly:

&
Generic ESP8266 Module
Generic ESP8285 Module

4D Systems gend oD Range
Adafruit Feather HUZZAH ESPB266
Amperka WiFi Slot

Arduino

DOIT ESP-Mx DevKit (E5P8285)
Digistump Oak

ESPDuino (ESP-13 Module)
ESPectro Core

ESPine (ESP-12 Module)
ESPresso Lite 1.0

ESPresso Lite 2.0

ITEAD Senoff

Invent One

LOLIN(WEMOS) D1 R2 & mini
LOLIN(WEMOS] D1 mini (clone)
LOLIN(WEMOS) D1 mini Lite
LOLIN(WEMOS) D1 mini Pro
LOLIN(WeMos) D1 R1

Lifely Agrumino Lemon v4
NodeMCU 0.9 (ESP-12 Module)
NodeMCU 1.0 (ESP-12E Module)
Olimex MOD-WIFI-ESP8266(-DEV)
Phoenix 1.0

Phoenix 2.0

Schirmilabs Eduina WiFi

Seeed Wio Link

SparkFun Blynk Board

SparkFun ESP8266 Thing
SparkFun ESP8266 Thing Dev

Select "Generic ESP8266 Module" to apply to all Generic ESP8266 modules.Of course, this setup will have

some more common configuration.

When you select "Generic ESP8266 Module", the interface is as follows:

@ Blink | Arduino 1.8.19

File Edit Sketch Tools Help

Auto Format

Archive Sketch

Fix Encoding & Reload

Manage Libraries...

Serial Monitor
Serial Plotter

WiFi101 / WiFiNINA Firmware Updater

Board: "Generic ESP8266 Module®
x Builtin Led: *2*
24 Upload Speed: *115200"

CPU Frequency: *80 MHz"

Crystal Frequency: "26 MHz"
22 Flash Size: “1MB (FS:64KB OTA:~470KB)"
= Flash Mode: *DIO*
Flash Frequency: "40MHz"
Reset Method:
Debug port: *Disabled"

tr (aka nodemeu)”

Debug Level: "None®

IwlP Variant: *v2 Lower Memory”

VTables: *Flash”

C++ Exceptions: *Disabled (new aborts on com)*
Stack Protection: "Disabled"

Erase Flash: "Only Sketch”

Espressif FW: "nonos-sdk 2.2.1+100 (190703)"
SSL Support: "All SSL ciphers (most compatible)*
MMU: “32KB cache + 32KB IRAM (balanced)”
Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM"
) Port: "COMA4"

Get Board Info

Programmer
Burn Bootloader

388 cache + 328 IRAM (balanced), Use pgm_read macros for IRAMIPROGMEN, dt (aka nodem

Ctrl+T

Ctrl+Shift+1
Ctrl+Shift+M
Ctrl+Shift+L

Boards Manager...

Arduino AVR Boards

Arduino Mbed OS RP2040 Boards 3

ESP32 Arduino
ESPB266 Boards (3.0.2)

jwer the board

10, 1MB (FS:84KB OTA=~470KE), 2, nonos-sdk 2.2.1+100 (1

Any concerns? X support@freenove.com

IGH is the voltage level

ly making the voltage LOW

® Generic ESP8266 Module
Generic ESP8285 Module

4D Systems gen4 loD Range
Adafruit Feather HUZZAH ESPB266
Amperka WiFi Slot

Arduino

DOIT ESP-Mx DevKit (ESPB285)
Digistump Oak

ESPDuino (ESP-13 Module)
ESPectro Care

ESPino (ESP-12 Module)
ESPresso Lite 1.0

ESPresso Lite 2.0

ITEAD Sonoff

Invent One

LOLIN(WEMOS) D1 R2 & mini
LOLIN(WEMOS) D1 mini (clone)
LOLIN(WEMOS) D1 mini Lite
LOLIN(WEMOS) D1 mini Pro
LOLIN(WeMos) D1 R1

Lifely Agrumino Lemon v4
NodeMCU 0.9 (ESP-12 Module)
NodeMCU 1.0 (ESP-12E Module)
Olimex MOD-WIFI-ESP8266(-DEV)
Phoenix 1.0

Phoenix 2.0

Schirmilabs Eduino Wii

Seeed Wio Link

h, 115200 on COM4
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Select the module typehe module.Here you can choose the appropriate module based on your requirements.

© Sketch,09.1_ADC | Archino 1819

File Edt Sketch Tools Help

Auto Format ctrlsT
Archive Sketch

Skatcth_001 A1 Fix Encoding & Reload
Manage Libraries... Culashiftal
Serial Moritor CerlsshifteM
Serial Plotter CarlaShitsL

WIFiT01 / WIFININA Firmware Updater

[8] Generic £5P8266 Moduie

Board: “Generic ES8266 Module® QU Madgu Generic E5P8285 Module
ad  Buiinled: 2" 3 Arduino AVR Boards 7 4D Systems gend 10D Range
Upload Speed: *115200* {  Arduino Mbed OSRP20M0 Bosrds 1 10 poather HUZZAH ESPE266
id 5| CPUFrequency: 80 MHz" 1 ESPI2 Arduino 1. pmperks W Skt
Se  Crystal Frequency: “26 MHz" ¢ ESPA266 Boards (302) 3 Arduino
Se|  Flash Size: *4M8 (FS3MB OTA-~512K8)" i ! DOIT ESP-Mx Devkit (ESPB28S)
) Flash Mode: "DOUT (compatible)” Digistump Osk
ia 1| Flash Frequency: “A0MHz" ESPDuino (E5P-13 Module)
ad Reset Method: “dir (aks nodemeul” EsPectro Core

Debug port: “Disabled”

ESPino (ESP-12 Module]
ESPresso Lte 1.0

ESPresso Lite 20

ITEAD Sonoff

Invent One.

LOUNWEMOS) D1 R2 & mini
LOUINWEMOS) D1 mini (clone)
LOUNIWEMOS) D1 rmini Lite
LOUIN(WEMOS) D1 mini Pro
LOUN(WeMos) D1 R1

Lifely Agrumino Lemon vd
NodeMCU 0.9 (ESP-12 Module)
NodeMCU 1.0 (ESP-12E Module)

IwiP Variant: "v2 Lower Memory"

VTables: *Flach”

C++ Exceptions: “Disabled (new aborts on oom)*
Stack Protection: "Disabled”

Erase Flash: "Only Sketch®

) Espressi FW: “nonos-sdk 2.2.1+100 (190703)"
SSL Support: All SSL ciphers (most compatible)*
MMU: "32K cache + 32K8 IRAM (balanced)”
Non-32-8it Access: “Use pgm_read macros for IRAM/PROGMEM”
Port: "COM4"
Get Bosrd Info

Programmer Ofimex MOD-WIFI-ESP8266(-DEV)
Bum Bootloader Phoenix 1.0

Phoenix 20

Schirmilabs Eduino WiFi

Seeed Wio Link

Module Onboard LED, in our ESP8266 development board, has an onboard LED of 2.

© Sketch 09.1_A0C | Arduino 1819
File Edit Sketch Tools Help

Auto Format CuleT
Archive Sketch

Sketch_091 M Fax Encoding & Reload
Manage Uibraries... Crrla Shift 1
Serial Moritor CulsShiftsM
Serial Plotter CurlashiftsL

V101 / WIFININA Fiemware Updater

Board: "Generic ESPB266 Modude™
Builtin Led: 2"

Upload Speed: *921600"

s CPU Fraquency: "80 MHz"

e Crystal Frequency: "26 MHz"

Sa|  Flash Size: "4MB (FS:IMB OTA-512K8)"
) Flash Mode: "DOUT (compatible)”

14 1| Fash Frequency: “4OMHz"
ad Reset Method: “dtr (sks nodemeu)®
wo  Debug port: Disabled"

/ Debug Levek: ‘Noe®
Se| WP Variant: "2 Lower Memory®
S| Vables: "Flach { n
Se|  Cos Exceptions: ‘Disabled (new aborts on com)® BT
S| Stack Protection: “Disabled" Y B
jo|  Erase Flash: “Only Sketch® 35
y Esprassif PA: “nonos-sdk 2.2:1+100 (190703)" {7
SSL Support: "All SSL ciphers (most compatible)® P
MMU: "32K8 cache + J2KB IRAM (balanced)” >
Non-32-8it Access: "Use pgm_read macros for IRAM/PROGMEM" >
Port: ‘COMA® > v

Get Board Info

Programmer

Burn Boctloader

Upload Speed The maximum value is 921600.By default, Upload Speed is 115200.You can choose according

to your needs.

© Sketch_09.1 ADC | Arduino 1819 - o x
File Edit Sketch Tools Help

Auto Format [

Archive Sketch

Fix Encoding & Relosd

Manage Lbraries.. Curleshifts! ~

Serial Monitor CurteshiftsM

Serial Plotter CurteshiftsL

WIF101 / WARNINA Firmware Updater

Board: “Generic ESPB266 Module™
© ad  Builtnled: 2"
Upload Speed: *115200°
CPU Frequency: '80 MHz"
Crystal Frequency: "26 MHz"
Flash Size: “4MB (FS:3MB OTA:~512KB)"
) Flash Mode: "DOUT (compatible)” i 921600
i4 1 Flash Frequency: "4OMMZ"
ad  Reset Method: “dir (ska nodemcu)®
vo  Debug port ‘Disabled"

Erase Flash: “Orly Sketch®

) Espressif PW: “nonos-sdk 2.2.1+100 (190703)"

SSL Support: "All SSL ciphers (most compatible)®

MMU: “32K8 cache + 32K8 IRAM (balanced)"

Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM"
Port: "COMA™

Get Board Info

Programmer

Burn Bootioader

ESP8266's CPU frequency standard is 80MHz, which can be changed to 160MHz.

Any concerns? X support@freenove.com
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© Sketch,09.1 ADC | Aduino 1819 T 8 x

File Edit Sketch Tools Help

Auto Format CeeleT
Archive Sketch
Skekn 091 AL Fix Encoding & Reload
E Manage Libraries... Ctel+Shifte| ~
Serial Moritor Carl+Shifte
Serial Plotter Crl+Shiftsl

WFI101 / WIRNINA Firmware Updater
Board: “Generic ESPB265 Madule” >
Builtin Led: ™
Upload Speed: *115200°

) Flash Mode: "DOUT (compatible)”
Flash Frequency: “40MHz"
14 ad  Reset Method: *dtr (aka nodemcul”

vo sbled"
/. Debug Levek "None® >
17 Se  MIP Variant: 2 Lower Memory" >
se >
se “Disabled (new aborts o com)” >
2 e Stack Protection: ‘Disabled” >
o Erase Flash: "Only Sketch® >
) Espressif FW: “nonos-sdk 2214100 (190703)" >
SSL Support: "All SSL ciphers (most compatible)” >
MMU: “32KB cache + 32K8 IRAM (balenced)® >
Non-32-8it Access: "Use pgm_read macros for IRAM/PROGMEM" >
Port: "COMA™ > v

Get Board Info

Programmer

Burn Bootloader

MHz crystals, but some have other values.

Most ESP8266 modules use 26

© Sketch 09.1 ADC | Arduino 1819 - o x
File Edit Sketch Tools Help
Auto Format CulsT
Archive Sketch
Sketch 091 Al Fix Encoding & Reload
Manage Libraries... Ctrl+Shifts|
Serial Monitor Culsshiftsm
Serial Plotter CulyshiftsL

WiF101 / WiFININA Firmware Updater

Board: “Generic ESPB266 Module®
Buitin Lod: *2*
Upload Speed: *115200"
CPU Frequency: '80 Miz*
S Crystal Frequency: 26 MHz*
Se|  Flash Size: "4MB (FS3MB OTA~512K8)"
12 |} Flash Mode: "DOUT (compatible)®
Flash Frequency: "40MHz™
Reset Method: *dir (ska nodemeu)”
vo  Debug port Disabled"

1 /| Debug Level: None
Se| WP Variant "v2 Lower Memory™ >
Se|  Viebles: "Hlash® >
Se|  C#+ Exceptions: “Dissbled (new aborts on oom)” >
Se|  Stack Protection: ‘Disabled" B
21 Erase Flash: "Only Sketch® >
2 |y Espressif FVW: “nonos-sdk 2.2:1+100 (190703)" >
SSL Support: "All SSL ciphers (most compatible)” >
MMU: “32K8 cache + 32K8 IRAM (balanced)" >
Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM" >

Port: ‘COMA* > v

Get Board Info

Programmer
Bum Bootioader

Choose the appropriate Flash size based on your ESP8266 module type. In our ESP8266 development
board, we chose 4MB (FS: 3SMB OTA: ~512KB).

© Sketch 09.1 ADC | Arduine 1819 - o x
File Edit Sketch Tools Help
Auto Format Crrle T
Archive Sketch
Skaten 051 Al Fix Encoding & Reload
18 Manage Libraries... Curl+Shift+!
Serial Monitor Curl +Shifta M
Serial Plotter Curl+ShiftsL

WWFiT01 / WIFNINA Firmware Updater

Board: “Generic ESP8266 Module®
Builtin Led: *2*

Upload Speed: *115200"

CPU Frequency: *80 MHz"

Crystal Frequency: *26 MHz"

Flash Size: "AMB (FS:3MB OTA:~512K8)"
Flash Mode: "DOUT {compatible)*

Flash Frequency: "40MHz"

Reset Method: “dtr (ska nodemcu)®
Debug port: “Disabled”

Debug Levet: “None®

IwlP Variant: *v2 Lower Memory"
VTables: *Flash®

C++ Exceptio
Stack Protection: “Disabled”

: *Only Sketch™

Espressif FW: “nonos-sdk 2.2.1+100 (190703)"

SSL Support: “All SSL ciphers (most compatible)®

MMU: "32KB cache + 32KB IRAM (balanced)”

Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM®
Port: "COM4™

Get Board Info

‘Disabled (new aborts on com)”

Erase Flasl

Programmer

Burn Bootloader

1030 macses fot IRAMPROGMEM, &% (s nodemes), 28 MHz. 4OVIHz. D ompasbie), 44

Any concerns? X support@freenove.com

t_and set the baud rate
i IMB (FS64KE OTA~470K8) o1 =
1 1MB (FS:128KB OTA:~438K8)
{ TMB (FS1144KB OTA:~430K8)
i 1MB (FS:160KB OTA:~422K8)
i IMB(FS192KB OTA:~406KE) |
i 1MB (F$:256KB OTA:~374K8)
) TMB (FS:512KB OTA:~246K8B)
1 1MB (FS:none OTA:~502KB)
1 2MB (FS:64KB OTA:~992KB)
El 2MB (FS:128KB OTA:~960KB)
kS 2MB (FS:256KB OTA:~896KE)
i 2MB (FS:512KB OTA:~768K8B)
i 2MB (FSIMB OTA-512K8)
1 2M8 (FSinone OTA:~1019KB)
t 4MB (FS:2MB OTA:~1019KB)
(8] 4mB (Fs:3MB OTA-512K8)
4MB (FS:1MB OTA:~1019KB)
4MB (FS:none OTA:~1019KB)
8MB (FS:6MB OTA:~1019K8)
8MB (FS:7MB OTA:~512KB)
16MB (FS:14MB OTA:~1019KB)
16MB (FS:15MB OTA:~512KB)

sizes rsazca 022000 T
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Here we need to select Flash mode.On our ESP8266 development board, choose "DIO" mode or "DOUT"
mode for better compatibility.If the ESP8266 module is abnormal, check whether the ESP8266 module works

in the two modes.

Flash works in DOUT, DIO, QOUT, and QIO modes.

1.DOUT: Address is input in 1-line mode and data is output in 2-line mode.
2.DIO: Address is input in 2-line mode and data is output in 2-line mode.
3.Q0OUT: Address is input in 1-line mode and data is output in 4-line mode.
4.Ql0: Address is input in 4-line mode and data is output in 4-line mode.

If you need to use the QIO mode, ensure that the Flash supports the QIO

mode.

© Skeech 031.40C | Arduino 1878

The flash chip connected to most chips operates at 40MHz clock speed, but you can try a lower value if the

device fails to boot.The highest flash clock speed of 80MHz will provide the best performance, but can cause

crashes if the flash or board design cannot achieve this speed.

@ Sketch_09.1 ADC | Arduino 1.8.19
File Edit Sketch Tools Help

Sketch_09.1_Al

32KE IRAM (balanced), Use pgm_rea

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter
WiFi101 / WiFININA Firmware Updater

Board: "Generic ESP8266 Module®

Builtin Led: "2*

Upload Speed: "115200"

CPU Frequency: 80 MHz"

Crystal Frequency: *26 MHz"

Flash Size: "AMB (FS:3MB OTA:~512KB)"

Flash Mode: *DIO*

Flash Frequency: *40MHz"

Reset Method: "dtr (aka nodemcu)®

Debug port: *Disabled"

Debug Level: "None®

IwIP Variant: *v2 Lower Memory"

VTables: “Flash®

C++ Exceptions: "Disabled (new aborts on oom)®
Stack Protection: Disabled"

Erase Flash: "Only Sketch®

Espressif FW: "nonos-sdk 2.2.1+100 (190703)"
SSL Support: *All SSL ciphers (most compatible)®
MMU: "32KB cache + 32KB IRAM (balanced)"
Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM®
Port: "COM4"

Get Board Info

Programmer

Bum Bootloader

d macros for IRAW/PROGME, dir (ska

ctrl+T

Ctrl+Shift+1 @
Ctrl+Shift+M
Ctrl+Shift+L

lted voltage value

to 115200

itring "ESP826

>
>
>
>
>Irt and set the baud rate
>
>

o 40MHz
80MHz |-
20MHz 133
26MHz

2 Lower Memory, Disabled, Nane,

If you select NodeMCU 1.0(ESP-12E Module), the following interface is displayed:

Any concerns? X support@freenove.com
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@ Sketch_09.1_ADC | Arduino 1.8.19 o o X
File Edit Sketch Tools Help

B Auto Format Ctrl+T
B Archive Sketch

Sketch_09.1_Al Fix Encoding & Reload

i8 Manage Libraries... Ctrl+Shift+1 A
2 Serial Monitor Ctrl+Shift+M
3 Serial Plotter Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater

Board: "NodeMCU 1.0 (ESP-12E Module)”
Builtin Led: "2"

Upload Speed: *115200"

CPU Frequency: *80 MHz"

Flash Size: "4MB (FS:2MB OTA:~1019KB)"
Se|  Debug port: "Disabled"

ted voltage value

jrt and set the baud rate to 115200
tring "ESP8266 is ready!"
} Debug Level: "None*
1 d IwlP Variant: *v2 Lower Memory®
14 adl  VTables: "Flash®
vo|  C#+ Exceptions: "Disabled (new aborts on com)*
1 7/ Stack Protection: "Disabled"
17 se|  Erase Flash: “Only Sketch®

of AO
ge acce

18 Se  SSLSupport: Al SSL ciphers (most compatible)®
Sel  MMU: "32KB cache + 32KB IRAM (balanced)"
Se|  Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM"
de|  Port:*cOM4"

22 |} Get Board Info

Programmer >

Burn Bootloader

Here, you can see that this is similar to "Generic ESP8266 Module" in that the omitted parts are configured
with default values.If you have problems working through this tutorial, try using the "Generic ESP8266 Module"
configuration.

If you need any support, please feel free to contact us via: support@freenove.com

Any concerns? X support@freenove.com
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Chapter O LED

This chapter is the Start Point in the journey to build and explore ESP8266 electronic projects. We will start
with simple “Blink” project.

Project 0.1 Blink

In this project, we will use ESP8266 to control blinking a common LED.

Component List

ESP8266 x1 USB cable
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Power
ESP8266 needs 5v power supply. In this tutorial, we need connect ESP8266 development board to computer

via USB cable to power it and program it. We can also use other 5v power source to power it.
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In the following projects, we only use USB cable to power ESP8266 development board by default.

Any concerns? X support@freenove.com
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Sketch

According to the circuit, when the GPIO2 of ESP8266 output level is high, the LED turns ON. Conversely, when
the GPIO2 ESP8266 output level is low, the LED turns OFF. Therefore, we can let GPIO2 circularly output high
and low level to make the LED blink.
Upload the following Sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_01.1 Blink
Before uploading the code, click "Tools", "Board" and select " NodeMCU 1.0 (ESP-12E Module) "

5E
10
11
12
13
14
158
16
17
18

S

Sketch_01.1_BI
10

- (|
// thg
void ¢
I/
pint
}

// thg
void
dig]
delq
dig]
delq
1

@ Sketch_01.1_Blink | Arduino 1.8.19
File Edit Sketch Tools Help

Auto Format

Archive Sketch

Fix Encoding 8 Reload
Manage Libraries...
Serial Monitor

Serial Plotter
WiFi101 / WiFININA Firmware Updater

Board: "NodeMCU 1.0 (ESP-12E Module)”

Builtin Led: "2"

Upload Speed: "115200"

CPU Frequency: "80 MHz"

Flash Size: "4MB (FS:2MB OTA:~1019KB)"

Debug port: "Disabled”

Debug Level: "Naone”

IwIP Variant: "v2 Lower Memory”

WTables: "Flash”

C++ Exceptions: "Disabled (new aborts on oom)"
Stack Protection: "Disabled”

Erase Flash: "Only Sketch”

SSL Support: "All SSL ciphers (most compatible)”
MMU: "32KB cache + 32KB IRAM (balanced)"
Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM”
Port

Get Board Info

Programmer

Burn Bootloader

Select the serial port.

Any concerns? X support@freenove.com

Ctrl+T

Ctrl+Shift+1
Ctrl+Shift+M
Ctrl+Shift+L

Boards Manager...
Arduino AVR Boards

Arduino Mbed OS RP2040 Boards

ESP8266 Boards (3.0.2)

’lon (HIGH is the volta
>scond
: off by making the wol
zcond

A A
Generic ESP8266 Module
Generic ESP8285 Module

4D Systems gend loD Range
Adafruit Feather HUZZAH ESPB266
Amperka WiFi Slot

Arduino

DOIT ESP-Mx DevKit (ESP8285)
Digistump Oak

ESPDuino (ESP-13 Module)
ESPectro Core

ESPino (ESP-12 Module)
ESPressa Lite 1.0

ESPresso Lite 2.0

ITEAD Sonoff

Invent One

LOLIN(WEMOS) D1 R2 & mini
LOLIN(WEMOS) D1 mini (clone)
LOLIN(WEM®OS) D1 mini Lite
LOLIN(WEMOS) D1 mini Pro
LOLIN(WeMaos) D1 R1

Lifely Agrumino Lemon v4
NodeMCU 0.9 (ESP-12 Maodule)
MNodeMCU 1.0 (ESP-12E Module)
Olimex MOD-WIFI-ESP8266(-DEV)
Phoenix 1.0

Phoenix 2.0

Schirmilabs Eduine WiFi

Seeed Wio Link

SparkFun Blynk Board
SparkFun ESP8266 Thing
SparkFun ESP8266 Thing Dev
SweetPea ESP-210
ThaiEasyElec's ESPino

WiFi Kit 8

WiFiduino
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@ Sketch_01.1_Blink | Arduinc 1.8.19 - m} *
File Edit Sketch Tools Help
Auto Format Ctrl+T E
Archive Sketch
Sketch_01.1_Bl Fix Encoding & Reload :
18 Manage Libraries... Ctrl+Shift+1 =
5 Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
4 WiFi101 / WiFININA Firmware Updater
5 Board: "NodeMCU 1.0 (ESP-12E Module)” >
6 Builtin Led: "2" »
#defiy Upload Speed: “115200" >
// ths CPU Frequency: "80 MHz" ’| or power the board
98 void Flash Size: "4MB (FS:2MB OTA:~1019KB)" >
A o Debug port: "Disabled" »
10/ 9P i
) Debug Level: "None” »
11 ping IwIP Variant: "v2 Lower Memory” >
121} WTables: "Flash” >
13 C++ Exceptions: "Disabled (new abarts on oom)" ¥
14 // thas Stack Protection: "Disabled” r
158 wvoid 1 Erase Flash: "Only Sketch” »
16 dig SSL Support: "All SSL ciphers (most compatible) > on (HIGH is the voltage level)
17 del: MMU: 'SZ.KE cache + 32KB IRAM (balanced)" > Lcond
18 as Non-32-Bit Access: "Use pgm_read macros for IR ‘ROGMEM" ¥ . . 1t Low
g 1 = 3 LOV v
= =k Port: "COM4" | Serial ports f1ng ; Vo-tade

Get Board Info COM1

~ COM4
Programmer 1

Burn Bootloader

Disabled, All i B+ d Use pgm_read macr IRAM/PROGMEN, 4MB i er Me disabled, None, On . on COM4

Note: For macOS users, if the uploading fails, please set the baud rate to 115200 before clicking
“Upload Using Programmer”.

@ Sketch_01.1_Blink | Arduino 1.8.19 - m} *
File Edit Sketch Tools Help
Auto Format Ctrl+T E
Archive Sketch
Sketch_01.1_Bl Fix Encoding & Reload :
18 Manage Libraries... Ctrl+Shift+1 2
5 Serial Monitor Ctrl+Shift+M
~ Serial Plotter Ctrl+Shift+L
4 WiF101 / WiFININA Firmware Updater
5 Board: "NodeMCU 1.0 (ESP-12E Module)” »
6 Builtin Led: "2" >
fdefif Upload Speed: "115200" e 115200
// ths CPU Frequency: "80 MHz" E 57600 I the board
98 void Flash Size: "4MB (FS:2MB OTA:~1019KB)" H 256000
10 // Debug port: "Disabled” b 512000
. Debug Level: "Nane” b 921600
11 PIOE b Variant *v2 Lower Memory® i 3000000
12 1} VTables: "Flash” H)
13 C++ Exceptions: "Disabled (new aborts on oom)” >
14 // the Stack Protection: "Disabled” s
158woid 1 Erase Flash: "Only Sketch® »
16 digi SSL Support: "All SSL ciphers (mast compatible)” ’| on (HIGH is the voltage level)
- o MMU: "32KB cache + 32KB IRAM (balanced)”
17 el econd
R . MNon-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM” ) .
18 digy et N off by making the voltage LOW
1c dels Get Board Info scond
20 |}
Programmer ¥
Burn Bootloader

Any concerns? X support@freenove.com
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Sketch_01.1_Blink

@ Sketch_01.1_Blink | Arduino 1.8.19 - O X
File Edit Sketch Tools Help

Sketch_01.1_Blink
=

oo W

#define PIN LED 2
// the setup function runs once when you press reset or power the board
98 void setup() {
10 // initialize digital pin LED BUILTIN as an output.
11 pinMode (PIN_LED, OUTPUT);

14 // the loop function runs over and over again forever

158 void ;.—»..-np() {

16 digitalWrite (PIN LED, HIGH); // turn the LED on (HIGH is the voltage level)
17 5 ay(lOOO), // wait for a second

1 digitalWrite (PIN_LED, LOW); // turn the LED off by making the voltage LOW
1 jelay (1000); // wait for a second

)132KB cache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA:~1019KB), 2, v2 Lower Memaory, Disabled, None, Only Sketch, 115200 on COM4

Click “Upload”, Download the code to ESP8266 and your LED in the circuit starts Blink.

m
o —16 rd |

o2 ™o RX el RX sl
'FREENOVE % [ FREENOVE

ESP8266
i

M
M
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If you have any concerns, please contact us via: support@freenove.com

Any concerns? X support@freenove.com
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The following is the program code:
fidefine PIN LED 2

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin LED BUILTIN as an output

pinMode (PIN_LED, OUTPUT) ;

// the loop function runs over and over again forever
void loop() {
digitalWrite (PIN LED, HIGH); // turn the LED on (HIGH is the voltage level)

delay (1000) ; // wait for a second
digitalWrite (PIN LED, LOW); // turn the LED off by making the voltage LOW
delay (1000) ; // wait for a second

The Arduino IDE code usually contains two basic functions: void setup() and void loop().

After the board is reset, the setup() function will be executed firstly, and then the loop() function.

setup() function is generally used to write code to initialize the hardware. And loop() function is used to write
code to achieve certain functions. loop() function is executed repeatedly. When the execution reaches the end
of loop(), it will jump to the beginning of loop() to run again.

- l // the setup function runs once when you press reset or power the board
void setup() {

// the loop function runs over and over again forever

[i__l void loop() {
}

Reset operation will lead the code to be executed from the beginning. Switching on the power, finishing
uploading the code and pressing the reset button will trigger reset operation.

In the circuit, ESP8266's GPIO2 is connected to the LED, so the LED pin is defined as 2.

[T ] #derine PIN LD 2

This means that after this line of code, all PIN_LED will be treated as 2.

In the setup () function, first, we set the PIN_LED as output mode, which can make the port output high level
or low level.

// initialize digital pin PIN LED as an output
pinMode (PIN LED, OUTPUT) ;

Then, in the loop () function, set the PIN_LED to output high level to make LED light up.
digitalWrite (PIN LED, HIGH): // turn the LED on (HIGH is the voltage level)

Any concerns? DX support@freenove.com
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Wait for 1000ms, that is 1s. Delay () function is used to make control board wait for a moment before executing
the next statement. The parameter indicates the number of milliseconds to wait for.
- delay (1000) ; // wait for a second ‘
Then set the PIN_LED to output low level, and LED light off. One second later, the execution of loop () function
will be completed.

digitalWrite (PIN LED, LOW); // turn the LED off by making the voltage LOW
. delay (1000) ; // wait for a second
The loop() function is constantly being executed, so LED will keep blinking.

Reference

Configures the specified pin to behave either as an input or an output.
Parameters

pin: the pin number to set the mode of.

mode: INPUT, OUTPUT, INPUT_PULLDOWM, or INPUT_PULLUP.

Writes the value HIGH or LOW (1 or 0) to the given pin which must have been previously set as an output.
For more related functions, please refer to https://www.arduino.cc/reference/en/

Any concerns? X support@freenove.com
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Chapter 1 LED

This chapter is the Start Point in the journey to build and explore ESP8266 electronic projects. We will start
with simple “Blink” project.

Project 1.1 Blink

In this project, we will use ESP8266 to control blinking a common LED.

Component List

ESP8266 x1 USB cable

0O0O0OO0OO0OO0OO0O0OOOO0OO

5V 3v33Vv3 13 12 14 16 EN AO RST

F]
n
=

00I

Breadboard x1

oooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooo

---------------------------------------------------------------
--------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------

---------------------------------------------------------------
--------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
-------------------------------------------------------------
---------------------------------------------------------------

LED x1 Resistor 220Q x1 Jumper wire M/M x3

—a. 4444 -

Any concerns? X support@freenove.com
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Component knowledge

LED

A LED is a type of diode. All diodes only work if current is flowing in the correct direction and have two poles.
A LED will only work (light up) if the longer pin (+) of LED is connected to the positive output from a power
source and the shorter pin is connected to the negative (-). Negative output is also referred to as Ground
(GND). This type of component is known as “diodes” (think One-Way Street).

All common 2 lead diodes are the same in this respect. Diodes work only if the voltage of its positive electrode
is higher than its negative electrode and there is a narrow range of operating voltage for most all common
diodes of 1.9 and 3.4V. If you use much more than 3.3V the LED will be damaged and burn out.

-

/y LED Voltage Maximum current Recommended current

21 1 2 Red 1.9-22V 20mA 10mA

Green 29-34V 10mA 5mA

- - Blue 29-34V 10mA 5mA
4+ Volt ampere characteristics conform to diode

Note: LEDs cannot be directly connected to a power supply, which usually ends in a damaged component. A
resistor with a specified resistance value must be connected in series to the LED you plan to use.

Resistor

Resistors use Ohms (Q) as the unit of measurement of their resistance (R). 1IMQ=1000kQ, 1kQ=1000Q.

A resistor is a passive electrical component that limits or regulates the flow of current in an electronic circuit.
On the left, we see a physical representation of a resistor, and the right is the symbol used to represent the
presence of a resistor in a circuit diagram or schematic.

The bands of color on a resistor is a shorthand code used to identify its resistance value. For more details of
resistor color codes, please refer to the appendix of this tutorial.

With a fixed voltage, there will be less current output with greater resistance added to the circuit. The
relationship between Current, Voltage and Resistance can be expressed by this formula: I=V/R known as
Ohm'’s Law where | = Current, V = Voltage and R = Resistance. Knowing the values of any two of these
allows you to solve the value of the third.

In the following diagram, the current through R1 is: I=U/R=5V/10kQ=0.0005A=0.5mA.

Any concerns? X support@freenove.com
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R1
10kQ

MW

WARNING: Never connect the two poles of a power supply with anything of low resistance value (i.e. a metal
object or bare wire) this is a Short and results in high current that may damage the power supply and electronic
components.

Note: Unlike LEDs and diodes, resistors have no poles and re non-polar (it does not matter which direction
you insert them into a circuit, it will work the same)

Breadboard

Here we have a small breadboard as an example of how the rows of holes (sockets) are electrically attached.
The left picture shows the way to connect pins. The right picture shows the practical internal structure.

Power
ESP8266 needs Sv power supply. In this tutorial, we need connect ESP8266 to computer via USB cable to
power it and program it. We can also use other 5v power source to power it.

0000000000

5V 3Vv3 3v3 13 12 14 16 EN AORST

T o 10

i T

)
z

X
m
m
=
o)
<
m

Fobs)
xx

ow~

In the following projects, we only use USB cable to power ESP8266 by default.

Any concerns? X support@freenove.com
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Circuit

First, disconnect all power from the ESP8266. Then build the circuit according to the circuit and hardware
diagrams. After the circuit is built and verified correct, connect the PC to ESP8266.

CAUTION: Avoid any possible short circuits (especially connecting 5V or GND, 3.3V and GND)! WARNING: A
short circuit can cause high current in your circuit, generate excessive component heat and cause permanent
damage to your hardware!

Schematic diagram

RST X
AO RX

Eg ESP8266 Z

——1 14 GPIO Extension +
—n 2 9200 |
13 15

— GND r'g
—133 GND Al ¥ b
—— 5V GND LED1

Hardware connection. If you need any support, please contact us via: support@freenove.com

I u
9978453

3AON33HA

[— 5T
=g

o e e e 0 0 o e
o o | L e e 0 0 * o0
15 5 RX TX
° e 060 6 oooo-lm-ooc
O I I I O O I T T S S T T T R I T T I T I I
e ° 0 0 e & 5 v NS e e e e . e
ceoefle e oo e e oo e . . ol oo
seoe e eess 006 oeees . . s W e

Sketch

According to the circuit, when the GPIO4 of ESP8266 output level is high, the LED turns ON. Conversely, when
the GPIO4 ESP8266 output level is low, the LED turns OFF. Therefore, we can let GPIO4 circularly output high
and low level to make the LED blink.

Any concerns? X support@freenove.com
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Upload the following Sketch:
Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_01.1 Blink2
Before uploading the code, click "Tools", "Board" and select "NodeMCU 1.0 (ESP-12E Module) .

@ sketch_01.1_Blink | Arduino 1.8.19 - m} X
File Edit Sketch Tools Help
Auto Format crl+T
Archive Sketch 2
Sketch_01.1_Bl  Fix Encoding & Reload )
18 Manage Libraries... Ctrl +Shift+1 A @
; Serial Monitor Ctrl +Shift+M Sarvaris EEED e
B Serial Plotter Ctrl +Shift L s TR (eio
. 4D Systems gend loD Range
4 WiFi101 / WiFiNINA Firmware Updater o e (TS0 ST
E Board: "NodeMCU 1.0 (ESP-12E Module)” i Boards Manager... Amperka WiFi Slot
6 Builtin Led: "2° 3 Arduino AVR Boards ! Arduino
ZT01  Upload Speed: "115200° * Arduino Mbed OS RP2040 Boards §  DOIT ESP-Mx DevKit (ESP3285)
7/ the  CPUFrequency: 80 MHz' ESPB266 Boards (3.0.2) Dicgstumplcak
98 voi Flash Size: "4MB (FS:2MB OTA:~1019KB)" > ESPDuino (ESP-13 Module)
10 /7 Debug port: "Disabled” ] ESPlectm Core
' Debug Level: "None® s ESPino (ESP-12 Module)
11 pinl b variant w2 Lower Memory® > ESPresso Lite 1.0
12 '} VTables: "Flash® > ESPresso Lite 2.0
13 C++ Exceptions: "Disabled (new aborts on com)® > ITEAD Sonoff
14 // the  Stack Protection: "Disabled” >r Invent One
158 void Erase Flash: "Only Sketch” > LOLINQWEMOS) D1 R2 & mini
16 dig! SSL Support: "All S5L ciphers (most compatible)® > on (HIGH is the volta LOLINOWEMOS) D1 mini Ef\uneJ
17 de1.  MMU:"32KB cache + 328 IRAM (balanced)” >l cond LOLIN(WEMOS) D1 mini Lite
. ) Nen-32-Bit Access: "Use pgm_read macres for IRAM/PROGMEM" > . LOLIN(WEMOS) D1 mini Pro
18 digi Port N off by making the vol LOLIN(WeMos) D1 R1
19 del:  GetBoard Info scond Lifely Agrumino Lemon v4
20 } NodsMCU 0.9 (ESP-12 Module)
Programmer > ® NodeMCU 1.0 (ESP-12E Module)
e Olimex MOD-WIFI-ESP8266(-DEV)
Phoenix 1.0
Phoenix 2.0
Schirmilabs Eduino WiFi
Sesed Wio Link
SparkFun Blynk Board M
SparkFun ESPB266 Thing
SparkFun ESPB266 Thing Dev
SweetPea ESP-210
ThaiEasyElec's ESPino
Wi Kit 8
WiFiduino
Select the serial port.
@ Sketch_01.1_Blink | Arduino 1.8.19 - m} x
File Edit Sketch Tools Help
Auto Format Crl+T
Archive Sketch 2
Sletch_01.1_8l Fix Encoding & Reload -]
13 Manage Libraries... Ctrl+Shift+1 2
5 Serial Monitor Ctrl+Shift+M
R Serial Plotter Cerl+Shift+L
4 WiF101 / WiRNINA Firmware Updater
5 Board: "NedeMCU 1.0 (ESP-12E Module)” >
6 Builtin Led: 2" >
#defiy Upload Speed: "115200" >
// ths CPU Frequency: "80 MHz" > or power the board
9Bvo Flash Size: "4MB (FS:2MB OTA:~1019KB)" >
1 Debug port: "Disabled" >
) Debug Level: "None” >
Ll lwlP Variant: "2 Lower Memory" >
12} VTables: *Flash® >
13 C++ Exceptions: "Disabled (new aborts on oom)” >
Stack Protection: "Disabled" r
Erase Flash: "Only Sketch® >
S5L Suppert: "All S5L ciphers (most compatible)’ * on (HTGH is the voltage level)
MMU: *32KB cache + 32KB IRAM (balanced)® L cond
) Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM" [ . ~
L° Port: "COMA4" Serial ports |- 2 voltags LOW b

Get Board Info

Programmer

Burn Bootloader

. Disabled, All

KB IRAM (balan

Any

MEM, 4MB (F

Ccom1
[~ coms

n COM

concerns? X support@freenove.com
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Note: For macOS users, if the uploading fails, please set the baud rate to 115200 before clicking

“Upload Using Programmer”.

& Sketch_01.1_Blink | Arduino 1.8.13
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
Sketch_01.1_BIl Fix Encoding & Reload
1= Manage Libraries... Ctrl+Shift+1
'-: Serial Monitor Ctrl+5hift+M
:: Serial Plotter Ctrl+Shift+L
i ArduBlock
; $define LE WiFi101 / WiFININA Firmware Updater
g8 // the set the board
g ESP32 Sketch Data Upload
10 // init] ESPB266 Sketch Data Upload
:5 } e Board: "ESP32 Wrover Module”
13 Upload Speed: "115200"

14 /7 the lo

Flash Made: "QIO"

0 oooo-

Sketch 01.1 Blink2

Flash Frequency: "80MHz"

Partition Scheme: "Default”

Core Debug Level: "None”

age level)

ltage LOW

@ Sketch_01.1_Blink2 | Arduino 1.8.19

File ketch Tools Help

Sketch_01.1_Blink2

158void loop()

- m

7 #define PIN LED 4

8 // the setup function runs once when you press reset or power the board
98 void setup() {

10 // initialize digital pin LED BUILTIN as an output.

d 1 & pinM-.:rCi&(PIN_LED, OUTPUT) ;

12 |}

14 // the loop function runs over and over again forever

16 digitalWrite (PIN_LED, HIGH); // turn the LED on (HIGH is the voltage level)
17 delay(1000); // wait for a second
18 digitalwrite (PIN_LED, LOW); // turn the LED off by making the voltage LOW
1¢ delay(1000); // wait for a second

1)2B2KB cache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA:~1019KB), 2, v2 Lower Memory, Disabled, None, Only Sketch, 115200 on COM4

Any concerns? X support@freenove.com
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Click “Upload”, Download the code to ESP8266 and your LED in the circuit starts Blink.

A 4
. . . .
. . . .
. . _> . .
. . <+— . .
. . v o
. . . B

If you have any concerns, please contact us via: support@freenove.com
The following is the program code:
#define PIN_LED 4

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin LED BUILTIN as an output.

pinMode (PIN_LED, OUTPUT) ;

// the loop function runs over and over again forever
void loop() {
digitalWrite (PIN LED, HIGH); // turn the LED on (HIGH is the voltage level)

delay (1000) ; // wait for a second
digitalWrite (PIN LED, LOW); // turn the LED off by making the voltage LOW
delay (1000) ; // wait for a second

Any concerns? DX support@freenove.com
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Chapter 2 Button & LED

Usually, there are three essential parts in a complete automatic control device: INPUT, OUTPUT, and CONTROL.
In last section, the LED module was the output part and ESP8266 was the control part. In practical applications,
we not only make LEDs flash, but also make a device sense the surrounding environment, receive instructions
and then take the appropriate action such as LEDs light up, make a buzzer turn ON and so on.

Next, we will build a simple control system to control a LED through a push button switch.

Project 2.1 Button & LED

In the project, we will control the LED state through a Push Button Switch. When the button is pressed, our
LED will turn ON, and when it is released, the LED will turn OFF.

Any concerns? X support@freenove.com


http://www.freenove.com/

Chapter 2 Button & LED www.freenove.com [l

Component List

ESP8266 x1 USB cable

0O00O0O0O0O0O0O0O0OO0OO0OO

5V 3V33Vv3 13 12 14 16 EN AO RST

Jumper wire M/M x6 LED x1 Resistor 220Q x1 Resistor 10kQ x2 Push button x1

. .

Any concerns? X support@freenove.com
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Component knowledge

Push button
This type of push button switch has 4 pins (2 Pole Switch). Two pins on the left are connected, and both left
and right sides are the same per the illustration:

1 2 1 2

1 2 1

When the button on the switch is pressed, the circuit is completed (your project is powered ON).

Circuit

Schematic diagram

| RST X

— A0 RX

™ ESP8266 °

16 4

—1 14 GPIO Extension

3.3V 12 :
—|: — 13 15
33 GND |
— 33 GND |

— ¥ GND

LI e o 0o 0 0 0 0 0 e o o 0o 0o 0 L
e o e e o 0o 0 0 o 0 e oo 0 0 0 0 0 e
LI ® o e 0 0 0 00 ® o e 0 " 00 e e
L e e 00 0 e 0 e e e e e e e e e e e
o o e o o 0o 0 0 o 0 e o o 0 0 o ° .
LI ] ® o o 0o 0 0 o 0@ e o o o 0@ - .
o o ® o 0o 0o o -W @ ¢ o 0 0 00 8 e e
. e e e 00 8 0 0 e @ o e -mp . .
o e D * e e ¢ o o @ o o o 9o @ L]
o o “ @ o 0o 0 ° 0 0 0 0 8 e . S e o o 0 @ .

o o * e * e . (] . . (] ° o 0 e e .

. . e LI . L] L] . L] L B ) . .

Any concerns? X support@freenove.com
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Sketch

This project is designed for learning how to use push button switch to control a LED. We first need to read
the state of switch, and then determine whether to turn the LED ON in accordance to the state of the switch.
Upload following sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_02.1 ButtonAndLed
Sketch_02.1_ButtonAndLed

@ Sketch_02.1_ButtonAndLed | Arduino 1.8.19 — m} X
File Edit Sketch Tools Help

Sketch_02.1_ButtonAndLed

A

o

[Sa T OV NI

#define PIN LED 4

2 #define PIN BUTTON 5

9 // the setup function runs once when you press reset or power the board
108void setup{) {

11 // initialize digital pin PIN LED as an output.

12 pinMode (PIN _LED, OUTPUT);

13 pinMode (PIN_BUTTON, INFUT);
43

5

16 // the loop function runs over and over again forever
178void loop() {

188 if (digitalRead(PIN_BUTTON) == LOW) {
19 digitalWrite (PIN_LED,HIGH);
20 lelse{

A+ T3+~ (DTN TETY T ALY -I
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Download the code to ESP8266, then press the key, the LED turns ON, release the switch, the LED turns OFF.
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If you have any concerns, please contact us via: support@freenove.com
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The following is the program code:
ftdefine PIN LED 4
fidefine PIN BUTTON 5

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin PIN LED as an output

pinMode (PIN_LED, OUTPUT) ;

pinMode (PIN_BUTTON, INPUT) ;

// the loop function runs over and over again forever
void loop() {
if (digitalRead (PIN BUTTON) == LOW) {
digitalWrite (PIN LED, HIGH) ;
Jelse{
digitalWrite (PIN LED, LOW) ;

In the circuit connection, LED and button are connected with GPIO4 and GPIO5 respectively, so define
PIN_LED and PIN_BUTTON as 4 and 5 respectively.

#define PIN LED 4

#idefine PIN_BUTTON 5
In the while cycle of main function, use digitalRead(PIN_BUTTON) to determine the state of button. When the
button is pressed, the function returns low level, the result of “if" is true, and then turn on LED. Otherwise,
turn off LED.

void loop() {

if (digitalRead(PIN_BUTTON) == LOW) {
digitalWrite (PIN LED, HIGH) ;

Jelsef
digitalWrite (PIN_LED, LOW) ;

Reference

This function returns the value read at the given pin. It will be “HIGH” or “LOW"(1 or 0) depending on the
logic level at the pin.

Any concerns? X support@freenove.com
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Project 2.2 MINI table lamp

We will also use a push button switch, LED and ESP8266 to make a MINI table lamp but this will function
differently: Press the button, the LED will turn ON, and pressing the button again, the LED turns OFF. The ON
switch action is no longer momentary (like a door bell) but remains ON without needing to continually press
on the Button Switch.

First, let us learn something about the push button switch.

Debounce for Push Button

The moment when a push button switch is pressed, it will not change from one state to another state
immediately. Due to tiny mechanical vibrations, there will be a short period of continuous buffeting before it
completely reaches another state too fast for humans to detect but not for computer microcontrollers. The
same is true when the push button switch is released. This unwanted phenomenon is known as “bounce”.

press I sltable rellease| stable
U
RN .
| |
Ideal state } }
| | N
u | | t
™ |
| |
Virtual state | ‘ ‘
| N
| ] 4
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Therefore, if we can directly detect the state of the push button switch, there are multiple pressing and
releasing actions in one pressing cycle. This buffeting will mislead the high-speed operation of the
microcontroller to cause many false decisions. Therefore, we need to eliminate the impact of buffeting. Our
solution: to judge the state of the button multiple times. Only when the button state is stable (consistent) over
a period of time, can it indicate that the button is actually in the ON state (being pressed).

This project needs the same components and circuits as we used in the previous section.

Any concerns? DX support@freenove.com
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Sketch

Upload following sketch:
Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_02.2_Tablelamp
Sketch_02.2_Tablelamp

@ Sketch 02.2 TableLamp | Arduino 1.8.19 - ] *
1 02.2_ P
File Edit Sketch Tools Help

Sketch_02.2_TableLamp

#define PIN LED 4
g #define PIN_BUTTON 5
9 // the setup function runs once when you press reset or power the board
108void setup{) {
1 // initialize digital pin PIN LED as an output.
12 pinMode (PIN _LED, OUTPUT);
3 pinMode (PIN_BUTTON, INFUT);
14 |}
15

16 // the loop function runs over and over again forever
178void loop() {

188 if (digitalRead(PIN BUTTON) == LOW) {
19 delay (20);
208 if (digitalRead(PIN BUTTON) == LOW) {

ATTA o~ ZDTA DT T ETIY «

Download the code to the ESP8266, press the button, the LED turns ON, and press the button again, the LED
turns OFF.

If you have any concerns, please contact us via: support@freenove.com

Any concerns? X support@freenove.com
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The following is the program code:
ftdefine PIN LED 4
fidefine PIN BUTTON 5

// the setup function runs once when you press reset or power the board
void setup() {

// initialize digital pin PIN LED as an output

pinMode (PIN_LED, OUTPUT) ;

pinMode (PIN_BUTTON, INPUT);

// the loop function runs over and over again forever
void loop() {
if (digitalRead (PIN BUTTON) == LOW) {
delay (20) ;
if (digitalRead (PIN BUTTON) == LOW) {
reverseGPIO(PIN LED) ;

}

while (digitalRead(PIN BUTTON) == LOW);

delay (20) ;

while (digitalRead(PIN BUTTON) == LOW);

void reverseGPIO(int pin) {
digitalWrite(pin, ! digitalRead(pin)):;

When judging the push button state, if it is detected as "pressed down", wait for a certain time to detect again
to eliminate the effect of bounce. When confirmed, flip the LED on and off. Then it starts to wait for the
pressed button to be released, and waits for a certain time to eliminate the effect of bounce after it is released.
if (digitalRead(PIN BUTTON) == LOW) {
delay (20) ;
if (digitalRead (PIN_BUTTON) == LOW) f{
reverseGPIO (PIN LED) ;
}
while (digitalRead(PIN BUTTON) == LOW);
delay (20) ;
while (digitalRead(PIN BUTTON) == LOW);
1
The subfunction reverseGPIO() means reading the state value of the specified pin, taking the value back and
writing it to the pin again to achieve the function of flipping the output state of the pin.

void reverseGPIO(int pin) {
digitalWrite(pin, ! digitalRead(pin));

Any concerns? DX support@freenove.com
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Chapter 3 LED Bar

We have learned how to control a LED blinking, next we will learn how to control a number of LEDs.

Project 3.1 Flowing Light

In this project, we use a number of LEDs to make a flowing light.

Component List

ESP8266 x1 USB cable
0O00000O0O0O0OO0O00O0

5V 3v33Vv3 13 12 14 16 EN AO RST

Jumper wire M/M x11 LED bar graph x1 Resistor 220Q x10

Any concerns? X support@freenove.com
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Component knowledge

Let’s learn about the basic features of these components to use and understand them better.

LED bar

A LED bar graph has 10 LEDs integrated into one compact component. The two rows of pins at its bottom
are paired to identify each LED like the single LED used earlier.

20
19
18
17
16
15
14
13
12
11

O 00O ~NOoOU A WN =

—
(@)

1—%20
219
3018
4—l>t;17
5 16
6 > 15
7> 14
8 > 13
9 12
10->F 11

Any concerns? X support@freenove.com
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Circuit

Schematic diagram

7
1 {>|20
2.9
7
3 D|18
4,717
5 /'16
~——— RST X — 7
6 )15
— A0 RX | >
—|'™N ESP8266 714
GPIO Extension
14 0 Jx
8 13
12 2 >
13 15 7
— 33 GND {——— : > L2
— 33 GND —— 102711
— 5 GND —_l_ >

R10
220Q

R9
220Q

R8
220Q

R7
220Q

R6
220Q

R5
220Q

R4
220Q

R3
220Q
R2
220Q

R1
220Q

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

If LED bar does not work, try to rotate it for 180°. The label is random.

Any concerns? X support@freenove.com
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Sketch

This project is designed to make a flowing water lamp. Which are these actions: First turn LED #1 ON, then
turn it OFF. Then turn LED #2 ON, and then turn it OFF... and repeat the same to all 10 LEDs until the last LED
is turns OFF. This process is repeated to achieve the “movements” of flowing water.

Upload following sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_03.1_FlowingLight
Sketch_03.1_FlowingLight

@ Sketch 03.1 FlowinglLight | Arduino 1.8.19 - ] *
1 03.1 § glig
File Edit Sketch Tools Help

Sketch_03.1_FlowingLight

=

W

~ oy O

byte ledPins|[] = {13, 12, 14, 16, 3, 5, 4, 0, 2, 15};
8 int ledCounts;

108void setup{) {

11 ledCounts = sizeof (ledPins):

128 for (int i = 0; i < ledCounts:; i++) {
3 pinMode (ledPins[i], OUTPUT):

14 }

15 }

178void loop() {

128 for (int i = 0; i < ledCounts; i++) {
19 digitalWrite (ledPins[i], HIGH);

0 delay(100):

Ai i+ T3+~ TAADIna 51

(SIS

T AGIY =

AM (balanced) Use pgm_rea r IRAMIPROGMEM, 4MB (FS:2MB OTA:~1019KE, Lower Memary, Disabled, None, Only Sketch, 115200 on COM4

Download the code to ESP8266 and LED bar graph will light up from left to right and from right to left.

»
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If you have any concerns, please contact us via: support@freenove.com

Any concerns? X support@freenove.com
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The following is the program code:
byte ledPins[] = {13, 12, 14, 16, 3, 5, 4, 0, 2, 15};

int ledCounts;

void setup() {
ledCounts = sizeof (ledPins) ;
for (int i = 0; i < ledCounts; i++) {
pinMode (1edPins[i], OUTPUT) ;

void loop() {

for (int i = 0; i < ledCounts; i++) {
digitalWrite (ledPins[i], HIGH);
delay (100) ;
digitalWrite (ledPins[i], LOW);

}

for (int i = ledCounts — 1; i > -1; i—) {
digitalWrite (ledPins[i], HIGH);
delay (100) ;
digitalWrite (ledPins[i], LOW);

}
Use an array to define 10 GPIO ports connected to LED bar graph for easier operation.
[ vt ledpins[) = (13, 12, 14, 16, 3, 5 4, 0, 2, 15);
In setup(), use sizeof() to get the number of array, which is the number of LEDs, then configure the GPIO port
to output mode.
ledCounts = sizeof (ledPins) ;
for (int i = 0; i < ledCounts; i++) {
pinMode (1edPins[i], OUTPUT) ;
}
Then, in loop(), use two “for” loop to realize flowing water light from left to right and from right to left.
for (int i = 0; i < ledCounts; i++) {
digitalWrite (ledPins[i], HIGH);
delay (100) ;
digitalWrite(ledPins[i], LOW);
}
for (int i = ledCounts — 1; i > -1; i—) {
digitalWrite (ledPins[i], HIGH);
delay (100) ;
digitalWrite (ledPins[i], LOW);

Any concerns? X support@freenove.com
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Chapter 4 Analog & PWM

In previous study, we have known that one button has two states: pressed and released, and LED has light-
on/off state, then how to enter a middle state? How to output an intermediate state to let LED "semi bright"?
That's what we're going to learn.

First, let's learn how to control the brightness of a LED.

Project 4.1 Breathing LED

Breathing light, that is, LED is turned from off to on gradually, and gradually from on to off, just like "breathing".
So, how to control the brightness of a LED?  We will use PWM to achieve this target.

Component List

ESP8266 x1 USB cable

20
¢o

1Sy

o
Cim|m
i

o 17

001

Breadboard x1

--------------------------------------------------
--------------------------------------------------

---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------

---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
--------------------------------------------------------------
---------------------------------------------------------------

--------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooo

LED x1 Resistor 220Q x1 Jumper wire M/M x3

Any concerns? X support@freenove.com
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Related knowledge

Analog & Digital

An analog signal is a continuous signal in both time and value. On the contrary, a digital signal or discrete-
time signal is a time series consisting of a sequence of quantities. Most signals in life are analog signals. A
familiar example of an analog signal would be how the temperature throughout the day is continuously
changing and could not suddenly change instantaneously from 0°C to 10°C. However, digital signals can
instantaneously change in value. This change is expressed in numbers as 1 and 0O (the basis of binary code).
Their differences can more easily be seen when compared when graphed as below.

ANALOG DIGITAL

> >

t t
In practical application, we often use binary as the digital signal, that is a series of 0's and 1's. Since a binary
signal only has two values (0 or 1), it has great stability and reliability. Lastly, both analog and digital signals
can be converted into the other.
PWM
PWM, Pulse-Width Modulation, is a very effective method for using digital signals to control analog circuits.
Common processors cannot directly output analog signals. PWM technology makes it very convenient to
achieve this conversion (translation of digital to analog signals)
PWM technology uses digital pins to send certain frequencies of square waves, that is, the output of high
levels and low levels, which alternately last for a while. The total time for each set of high levels and low levels
is generally fixed, which is called the period (Note: the reciprocal of the period is frequency). The time of high
level outputs are generally called “pulse width”, and the duty cycle is the percentage of the ratio of pulse
duration, or pulse width (PW) to the total period (T) of the waveform.
The longer the outputs of high levels last, the longer the duty cycle and the higher the corresponding voltage
in the analog signal will be. The following figures show how the analog signal voltages vary between 0V-5V
(high level is 5V) corresponding to the pulse width 0%-100%:

Any concerns? X support@freenove.com
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ANALOG
AU DIGITAL
5V
0% Duty Cycle
0 > .
AU
5V
25% Duty Cycle —l —l
0 > .
NV puf’;”\?,?dth
5v —
50% Duty Cycle
0 > X
AU
5V
75% Duty Cycle ' '
0 > .
AU
5V —
100% Duty Cycle
0 >

t
The longer the PWM duty cycle is, the higher the output power will be. Now that we understand this
relationship, we can use PWM to control the brightness of a LED or the speed of DC motor and so on.

It is evident from the above that PWM is not real analog, and the effective value of the voltage is equivalent
to the corresponding analog. Therefore, we can control the output power of the LED and other output
modules to achieve different effects.

Any concerns? X support@freenove.com
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The ESP8266 PWM controller has 8 independent channels, each of which can independently control frequency,

duty cycle, and even accuracy. Unlike traditional PWM pins, the PWM output pins of ESP8266 are configurable
and they can be configured to PWM.

The ESP8266 supports PWM pins as follows:

~PWM Pin1

o] ~PWM Pin2
PWM Pin5~ ~PWM Pin3
PWM Pin6~ [eJiEe e ~P\WM Pin4

PWM Pin7~ B "M Pin8
=l RX Il

Og FREENOVE

I I

The longer the PWM duty cycle is, the higher the output power will be. Now that we understand this
relationship, we can use PWM to control the brightness of an LED or the speed of DC motor and so on.

Any concerns? X support@freenove.com
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Circuit

This circuit is the same as the one in engineering Blink.

Schematic diagram

RST X
AO RX

ES ESP8266 i

14 GPIO Extension

L
T T

R1 +
12 2 220 Q
13 15 !
3V3 GND i
33 GND g1 ¥
5V GND LED1 2
+

Hardware connection. If you need any support, please contact us via: support@freenove.com

:: S o cis

Any concerns? X support@freenove.com
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Sketch

This project is designed to make PWM output GPIO4 with pulse width increasing from 0% to 100%, and then
reducing from 100% to 0% gradually.

Upload following sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_04.1 BreathingLight
Sketch_04.1_BreathingLight

@ Sketch_04.1_Breathinglight | Arduino 1.8.19 — m} X
File Edit Sketch Tools Help

Sketch_04.1_BreathingLight

A

o

[Sa T OV NI

-~ o

int PIN LED = 4; // the number of the LED pin
38void setup() {

9 // initialize the LED pin as an output:

10 pinMode (PTN_LED, OUTPUT);

11}

128void loop() {

13 // call breath() cyclically
14 breath (PIN LED, 6):

15 delay (500);

16 map (0, 0, 255, 0, 1023):

188void breath(int PIN _LED, int delayMs){
198 for (int i = 0; i <= 255; i++) { // "i" change from 0 to 255
20 analogWrite (PIN LED, 1i); // corespongding duty cycle change from 0%-100%

AT msr A AAT Mol - F P aAd=etr Fhea ratbas AF mhanes AF ikt naco

or IRAMIPROGMEM, 4MB (FS:2MB OTA:~1019K wer Memary, Disabled, None, On

Download the code to ESP8266, and you'll see that LED is turned from on to off and then from off to on
gradually like breathing.

| \/ N7\ W7o\l N |

Any concerns? X support@freenove.com
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The following is the program code:
int PIN LED = 4; // the number of the LED pin

void setup() {
// initialize the LED pin as an output:
pinMode (PIN_LED, OUTPUT);
}
void loop() {
// call breath() cyclically
breath (PIN LED, 6);
delay (500) ;
map (0, 0, 255, 0, 1023);
}
void breath(int PIN LED, int delayMs) {
for (int i = 0; i <= 255; i++) { // "i” change from 0 to 255
analogWrite (PIN LED, 1i); // corespongding duty cycle change from 0%-100%
delay (delayMs) ; // adjust the rate of change of brightness
}
for (int i = 255; i >=0; i—) { // ”i” change from 255 to 0
analogWrite (PIN LED, 1i); // corespongding duty cycle change from 0%-100%
delay (delayMs) ; // adjust the rate of change in brightness

In the loop(), There are two “for” loops. The first makes the ledPin output PWM from 0% to 100% and the
second makes the ledPin output PWM from 100% to 0%. This allows the LED to gradually light and extinguish.
for (int i = 0; i <= 255; i++) { // ”7i” change from 0 to 255
analogWrite (PIN_LED, 1i): // corespongding duty cycle change from 0%-100%

delay (delayMs) ; // adjust the rate of change of brightness

}

for (int i = 255; i »= 0; i—) { // 7i” change from 255 to 0
analogWrite (PIN LED, 1i): // corespongding duty cycle change from 0%-100%
delay (delayMs) ; // adjust the rate of change in brightness

}
You can also adjust the rate of the state change of LED by changing the parameters of the delay() function in
the “for” loop.

Reference

Arduino IDE provides the function, analogWrite(pin, value), which can make ports directly output PWM
waves.In the function called analogWrite(pin, value), the parameter "pin" specifies the port used to
output PWM wave.In ESP8266,The range of value is 0-1023, which represents the duty cycle of 0%-100%.
In order to use this function, we need to set the port to output mode.

Any concerns? DX support@freenove.com
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This function is used to remap a value, which will return a new value whose percentage in the range of
toLow-toHigh is equal to the percentage of "value" in the range of fromLow-fromHigh. For example, 1 is
the maximum in the range of 0-1 and the maximum value in the scope of 0-2 is 2, that is, the result value
ofmap (1,0,1,0,2)is 2.

For more related functions, please refer to https://www.arduino.cc/reference/en/

Any concerns? X support@freenove.com
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Project 4.2 Meteor Flowing Light

After learning about PWM, we can use it to control LED bar graph and realize a cooler flowing light.
The component list, circuit, and hardware are exactly consistent with the project Flowing Light.

Circuit

Schematic diagram

R10

2200
R9

220Q
it

[[]]

RST
AO

EE' ESP8266

14 GPIO Extension

12
13
33
33
5V

i
RX
5
4
0

r~

220Q

R7
220Q

R6
220Q

R5
2200Q

R4
2200

R3
220Q

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com
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If LED bar does not work, try to rotate it for 180°. The label is random.

Any concerns? X support@freenove.com
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Sketch

Meteor flowing light will be implemented with PWM.

Upload following sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_04.2_FlowingLight2
Sketch_04.2_FlowingLight2

Download the code to ESP8266, and LED bar graph will gradually light up and out from left to right, then
light up and out from right to left.

@ Sketch_04.2 FlowingLight2 | Arduine 1.8.19
File Edit Sketch Tools Help

Sketch_04.2_FlowingLight2

18 ~
4
7 const byte ledPins[] = {13, 12, 14, 5, 4, 0, 2, 15}; //define led pins
8B const int dutys[] = {0, 0, 0, O, O, 0, 0O, 0, O, O,
1023, 512, 256, 128, 64, 32, 16, 8, 4, 2,
10 g, o, 0, 0, 0, 0, O, 0, 0O, O
11 b //define the pwm dutys
12 int ledCounts; //led counts
13 int delayTimes = 50; //flowing speed ,the smaller, the faster
148 wvoid setup() {
15 ledCounts = sizeof (ledPins); //get the led counts
16 }
188 void loop() {
138 for (int i = 0; 1 < 20; i++) | //flowing one side to other side
208 for (int j = 0; j < ledCounts; j++) {
21 analogWrite (ledPins[j], dutys[i + j1)};
] W

IRAM (balanced), Use pgm_read macros for IRAM/PROGMER, 4MB (FS:3MB OTA:

The following is the program code:

2, %2 Lower Memaory, Disabled, None, Only Sketch, 115200 on CORM4

1 const byte ledPins[] = {13, 12, 14, 5, 4, 0, 2, 15}; //define led pins
2 const int dutys[] = {0, 0, 0, 0, 0, 0, 0, 0, 0, O,

3 1023, 512, 256, 128, 64, 32, 16, 8, 4, 2,

4 0, 0, 0, 0, 0, 0, 0, O, O, O

5 = //define the pwm dutys

6 int ledCounts; //led counts

7 int delayTimes = 50; //flowing speed , the smaller, the faster

8 void setup() {

9 ledCounts = sizeof (ledPins) ; //get the led counts

10 |}

Any concerns? X support@freenove.com
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void loop() {
for (int i = 0; i < 20; i++) { //flowing one side to other side
for (int j = 0; j < ledCounts; j++) {
analogWrite (ledPins[j], dutys[i + jl):

}
delay (delayTimes) ;
1
for (int i = 0; i < 20; i++) { //flowing one side to other side

for (int j = ledCounts — 1; j > -1; j—) {

analogWrite (ledPins[j], dutys[i + (ledCounts — 1 - j)1);
}
delay (delayTimes) ;

Defined 10 GPIO and 30 pulse width values.
const byte ledPins[] = {13, 12, 14, 5, 4, 0, 2, 15}; //define led pins
const int dutys[] = {0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
1023, 512, 256, 128, 64, 32, 16, 8, 4, 2,
0, 0, 0,0, 00000, 0, 0,0
) //define the pwm dutys

Any concerns? DX support@freenove.com
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In loop(), a nested for loop is used to control the pulse width of the PWM, and LED bar graph moves one grid
after each 1 is added in the first for loop, gradually changing according to the values in the array duties. As
shown in the table below, the value of the second row is the value in the array duties, and the 10 green
squares in each row below represent the 10 LEDs on the LED bar graph. Every 1 is added to |, the value of the
LED bar graph will move to the right by one grid, and when it reaches the end, it will move from the end to

the starting point, achieving the desired effect.

0 31415/ 7|8|9 2122222 |2|2]2]3
112|134 (5]6|7|8|9|0

d 0/0]0|0|0fO0 0 0|0 0

[

0

1

2

3

1

8

1

9

2

0

In the code, two nested for loops are used to achieve this effect.

13 for (int i = 0; i < 20; i++) { //flowing one side to other side

14 for (int j = 0; j < ledCounts; j++) {

15 ledcWrite (chns[j], dutys[i + jl);

16 }

17 delay (delayTimes) ;

18 }

19 for (int i = 0; i < 20; i++) { //flowing from one side to the other

20 for (int j = ledCounts - 1; j > -1; j—) {

21 ledcWrite (chns[j], dutys[i + (ledCounts — 1 — j)1):

22 }

23 delay (delayTimes) ;

24 1

Any concerns? X support@freenove.com
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Chapter 5 RGB LED

In this chapter, we will learn how to control a RGB LED. It can emit different colors of light. Next, we will use
RGB LED to make a multicolored light.

Project 5.1 Random Color Light

In this project, we will make a multicolored LED. And we can control RGB LED to switch different colors
automatically.

Component List

ESP8266 x1 USB cable

IAON33HA
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oz
e

Breadboard x1

-------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooo

---------------------------------------------------------------
---------------------------------------------------------------
--------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------

---------------------------------------------------------------
---------------------------------------------------------------
--------------------------------------------------------------
--------------------------------------------------------------

RGBLED x1 Resistor 220Q x3 Jumper wire M/M x5
L
I
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Related knowledge

RGB LED has integrated 3 LEDs that can respectively emit red, green and blue light. And it has 4 pins. The
long pin (1) is the common port, that is, 3 LED 's positive or negative port. The RGB LED with common positive
port and its symbol is shown below. We can make RGB LED emit various colors of light by controlling these 3
LEDs to emit light with different brightness.

F’ﬂ;; 1
R G B
R
2 . 3 2 3 4
Red, green, and blue are known as three primary colors. When you combine these three primary-color lights

with different brightness, it can produce almost all kinds of visible lights. Computer screens, single pixel of cell
phone screen, neon, and etc. are working under this principle.

RGB

If we use three 8-bit PWMs to control the RGB LED, in theory, we can create 2°x2°2°=16777216 (16 million)
colors through different combinations.

Any concerns? X support@freenove.com
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Circuit

Schematic diagram

RST ™ —

R1 AO RN F——
Yl 220 Q EN ;

e yyy " ESP8266 |
| L 2200 14 GPIO Extension
R3 12 2

B s F—
3. 3V 3v3 GND

[ [ 3v3 GND ——

5v GND —

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

* @ o @ * o @ L L ..(L;.‘}. * 4
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Sketch

We need to create three PWM channels and use random duty cycle to make random RGB LED color.
Upload following sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketch_05.1_ColorfulLight

Sketch_05.1_ColorfulLight

@ Sketch_05.1_RandomColorlight | Arduino 1.8.19 — m} X
File Edit Sketch Tools Help

Sketch_05.1_RandomColorLight

= A

(SIS

const byte ledPins[] = {14, 12, 13} //define red, green, blue led pins
& int red, green, blue;
98void setup() {
10
11}
12
138void loop{) {
14 red = random(0, 256);
15 green = random(0, 256);
16 blue = random (0, 256):
17 setColor (red, green, blue):
18 delay (200);

TFlvrmnd A ant+Talas (b - Tt A st WY T

M. 4MB (FS:2MB OTA:~1019KE), 2, v2 Lower Memory, Disabled, None, On

With the code downloaded to ESP8266, RGB LED begins to display random colors.

If you have any concerns, please contact us via: support@freenove.com

Any concerns? X support@freenove.com
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The following is the program code:
const byte ledPins[] = {14, 12, 13}; //define red, green, blue led pins

int red, green, blue;

void setup() {
1

void loop() {
red = random(0, 256);
green = random(0, 256) ;
blue = random(0, 256);
setColor (red, green, blue);

delay (200) ;

void setColor(byte r, byte g, byte b) {
analogWrite (ledPins[0], 255 — r); //Common anode LED, low level to turn on the led
analogWrite (ledPins[1], 255 - g);
analogWrite (ledPins[2], 255 - b);

Define RGB LED pins

! const byte ledPins[] = {14, 12, 13}; //define red, green, blue led pins

In setColor(), this function controls the output color of RGB LED by the given color value. Because the circuit
uses a common anode, the LED lights up when the GPIO outputs low power. Therefore, in PWM, low level is
the active level, so 255 minus the given value is necessary.

void setColor(byte r, byte g, byte b) {
analogWrite(chns[0], 255 - r); //Common anode LED, low level to turn on the led
analogWrite(chns[1], 255 - g);
analogWrite(chns[2], 255 - b);

}

In loop(), get three random Numbers and set them as color values.

red = random(0, 256);
green = random(0, 256);
blue = random(0, 256);
setColor (red, green, blue);
delay (200) ;

The related function of software PWM can be described as follows:

This function will return a random number(min --- max-1).

Any concerns? DX support@freenove.com
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Project 5.2 Gradient Color Light

In the previous project, we have mastered the usage of RGB LED, but the random display of colors is rather
stiff. This project will realize a fashionable light with soft color changes.

Component list and the circuit are exactly the same as the random color light.

Using a color model, the color changes from 0 to 255 as shown below.

0

85 170 255

In this code, the color model will be implemented and RGB LED will change colors along the model.

Sketch

Upload following sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketch_05.2_SoftColorfulLight
Sketch_05.2_SoftColorfulLight

@ Sketch_05.2_GradientCalorLight | Arduino 1.8.19
File Edit Sketch Tools Help

Sketch_05.2_GradientColorLight

= N

w

(=]

7 const byte ledPins[] = {14, 12, 13}; //define led pins
28void setup() {
9 1}

108void loop() {
118  for (int i = 0; 1 < 256; i++) {

12 setColor (wheel (i))
13 delavyv(20);

14 }

15 }

168void setColor(long rgb) {

17 analogWrite (ledPins[0], 255 - (rgb >> 16) & OxFF);
18 analogWrite (ledPins[1], 255 - (rgb >> 8) & 0xFF);
19 analogWrite (ledPins[2], 255 - (rgb >> 0) & OxFF);
20}

1 v

2 Lower Memary, Disabled, None

Any concerns? X support@freenove.com


http://www.freenove.com/

Chapter 5 RGB LED www.freenove.com [l

The following is the program code:
const byte ledPins[] = {14, 12, 13}; //define led pins
void setup() {
}
void loop() {
for (int i =0; i < 256; i++) {
setColor (wheel (i)) ;
delay (20) ;

}

void setColor(long rgh) {
analogWrite (ledPins[0], 255 — (rgb >> 16) & OxFF);
analogWrite (ledPins[1], 255 — (rgb >> 8) & OxFF);
analogWrite (ledPins[2], 255 — (rgb >> 0) & OxFF);

long wheel (int pos) {
long WheelPos = pos % Oxff;
if (WheelPos < 85) {
return ((255 - WheelPos * 3) << 16) | ((WheelPos * 3) << 8);
} else if (WheelPos < 170) {
WheelPos —= 85;
return (((255 — WheelPos * 3) << 8) | (WheelPos * 3));
} else {
WheelPos —= 170;
return ((WheelPos * 3) << 16 | (255 — WheelPos * 3));

In setColor(), a variable represents the value of RGB, and a hexadecimal representation of color is a common
representation, such as OxAABBCC, where AA represents the red value, BB represents the green value, and
CC represents the blue value. The use of a variable can make the transmission of parameters more convenient,
in the split, only a simple operation can take out the value of each color channel

void setColor(long rgh) {
analogWrite (ledPins[0], 255 - (rgh >> 16) & OxFF);
analogWrite (ledPins[1], 255 — (rgh >> 8) & OxFF);
analogWrite (ledPins[2], 255 — (rgh >> 0) & OxFF);

The wheel() function is the color selection method for the color model introduced earlier. The pos parameter
ranges from O to 255 and outputs a color value in hexadecimal.

Any concerns? DX support@freenove.com
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Chapter 6 LEDPixel

This chapter will help you learn to use a more convenient RGB LED lamp, which requires only one GPIO
control and can be connected in infinite series in theory. Each LED can be controlled independently.

Project 6.1 LEDPixel

Learn the basic usage of LEDPixel and use it to flash red, green, blue and white.

Component List

ESP8266 x1 USB cable
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Jumper wire F/M x4
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Related knowledge

Freenove 8 RGB LED Module

The Freenove 8 RGB LED Module is as below.

It consists of 8 WS2812, each of which requires only one pin to control and supports cascade. Each WS212
has integrated 3 LEDs, red, green and blue respectively, and each of them supports 256-level brightness
adjustment, which means that each WS2812 can emit 224=16,777,216 different colors.

You can use only one data pin to control eight LEDs on the module. As shown below:

~

O
¢ 4 S
Y @ FREENOQVE
m €D Z
® N
®
= L

p-S
\0) 3 - Q@

R .\

FREENOVE 0 [
el

]
Freenove 8 RGB LED Module

Free Your Innovation
. www.freenove.com .

And you can also control many modules at the same time. Just connect OUT pin of one module to IN pin of
another module. In this way, you can use one data pin to control 8, 16, 32 --- LEDs.

~ ~

S S
FREENOVE FREENOVE

--I - —
Freenove 8 RGB LED Module Freenove 8 RGB LED Module

Free Your Innovation Free Your Innovation
www.freenove.com www.freenove.com .

symbol Function symbol Function
S Input control signal S Output control signal
V Power supply pin, +3.5V~5.5V V Power supply pin, +3.5V~5.5V
G GND G GND

Any concerns? X support@freenove.com
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Circuit

Schematic diagram
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14 GPIO Extension
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15
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Hardware connection.

If you need any support, please feel free to contact us via: support@freenove.com
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Sketch

This code uses a library named "Adafruit_NeoPixel", if you have not installed it, please do so first.

Library is an important feature of the open source world, and we know that Arduino is an open source platform
that everyone can contribute to. Libraries are generally licensed under the LGPL, which means you can use
them for free to apply to your creations.

How to install the library

There are two ways to add libraries.

The first way, open the Arduino IDE, click Tools ->Manager Libraries.

@ Sketch_06.1_LEDPixel | Arduino 1.8.19 - O *
File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
Sketch_06.1_LI Fix Encoding & Reload
EFEEEE Manage Libraries... Ctrl+Shift+1 i SR + * K K K K Kk Kk kK ok G
2 Fil Serial Monitor Ctrl+Shift+M
3 Des Serial Plotter Ctrl+Shift+L
4 WiFi101 / WiFiNINA Firmware Updater | =57 75 1y
S5 Autl Board: "NodeMCU 1.0 (ESP-12E Module)” >
3 Mod Builtin Led: "2 2
T |ExEE Upload Speed: "115200" RS R AR R R R R R
2 #incl CPU Frequency: "80 MHz" >
9 #defi Flash Size: "4MB (F5:2MB OTA:~1019KB)" >
10 // Hov Debug port: "Disabled” >
) ] Debug Level: "None® >
11 [#defi IwiP Variant "v2 Lower Memory" >
12 // wWh \VTables: “Flash® ,now many pixels,
13 |// an C++ Exceptions: "Disabled (new abarts an com)” >pr older NeoPixzel

In the pop-up window, Library Manager, search for the name of the Library, “Adafruit_NeoPixel”. Then click

Install.
&% Library Manager X
| Topic [All w | |Adafruit NeoPimel
Arduino library for controlling single-wire-based LED pixels and strip. Ar ary for controlling single-wire-based LED pixels -
and strip.
More info
Select versiom Install Update

Adafruit NeoPXL8 by Adafruit

Arduino library for controlling 8 NeoPixel LED strips using DMA on ATSAMD21, ATSAMDS51 and RP2040 Arduino library for
controlling 8 MeoPixel LED strips using DMA on ATSAMDZ21, ATSAMDS1 and RP2040

More info

Adafruit TiCoServo by Adafruit

Use NeoPixels and servos in the same Arduino sketch (with caveats) Use NeoPixels and servos in the same Arduino sketch [with
caveats)

More info

Easy NeoPixels by Evelyn Masso

Use Adafruit NeoPixels with less setup and configuration. Idezal for first-time NeoPixel users and people less comfortable with
complex extaernal libraries.

More info h

Close

The second way, open Arduino IDE, click Sketch=>Include Library=>Add .ZIP Library, Inthe pop-up window,
find the file named *“./Libraries/Adafruit_NeoPixel.Zip” which locates in this directory, and click OPEN.

Any concerns? X support@freenove.com


http://www.freenove.com/

B www .freenove.com Chapter 6 LEDPixel

@ Sketch_06.1_LEDPixel | Arduino 1.8.19 — [m| X
File Edit Sketch Tools Help
Verify/Compile Ctrl+R
Upload Ctrl+U
Upload Using Programmer Ctrl+Shift+U
Export compiled Binary Ctrl+Alt+S Ak k kR E AR A KA KK KA ~
. Manage Libraries... Ctrl+Shift+1
< Show Sketch Folder Ctrl+K =
3 Include Library (b 2P L=
4 Add File... Arduino libraries 11y
5 Auther - www.freenoy Arduino Uno WiFi Dev Ed Library
6 I T VA Arduino_Portenta_OTA
7k kR Rk Rk kK R Bridge
. . . Esplora
3 #include <Adafruit NeoPixel .
— Firmata
9 #define PIN 2 =T
10 // How many NeoPixels are 3 Keyboard
11 #define NUMPIXELS 8 // Popy LiquidCrystal
12 // When setting up the NeoH Mouse many pixels,

Upload following sketch:
Freenove_Super_Starter_Kit_for_ESP8266\C\Sketches\Sketch_06.1_LEDPixel
Sketch_06.1_LEDPixel

@ sketch_06.1_LEDPixel | Arduino 1.8.19 - m} x
File Edit Sketch Tools Help
Sketch_06.1_LEDPixel §
2 B =
3 ) ipti ,
4 i ifferent lor T 1y
5 A fr _
8 #include <Adafruit NeoPixel.h>
9 #define PIN 2
10 // How many NeoPixels are attached to the Arduino?
11 #define NUMPIXELS 8 // Popular NeoPixel ring size
12 // When setting up the NeoPixel library, we tell it how many pixels,
13 // and which pin to use to send signals. Note that for older NeoPixel
14 // strips you might need to change the third parameter -- see the
15 // strandtest example for more information on possible wvalues.
16 Adafruit NeoPixel pixels (NUMPIXELS, PIN, NEC_GRB + NEO_KHZS800);
17 #define DELAYVAL 500 // Time (in milliseconds) to pause between pixels
19 int m_color[5][3] = { {255, 0, 0}, {0, 255, 0}, {0, 0, 255}, {255, 255, 255}, {0, 0, 0} };
19 int delayval = 100;
208void setup{) {
rmavAala e FY e f 7 TWNTTTAT T7E MNeAa~De wa ] ot rair Al sse fDENTTTDE T e

52 sabled { ach IRAM (bal . Use pgm_read n IRAMIPROGMEM, 4MB (FS:2MB OTA~1018K t Memary, Bisabled, Nane, On

Download the code to ESP8266 and RGB LED begins to light up in red, green, blue, white and black.

Any concerns? X support@freenove.com
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The following is the program code:

1 #include <Adafruit NeoPixel.h>

2 #define PIN 2

3 // How many NeoPixels are attached to the Arduino?

4 #define NUMPIXELS 8 // Popular NeoPixel ring size

5 // When setting up the NeoPixel library, we tell it how many pixels,

6 // and which pin to use to send signals. Note that for older NeoPixel

7 // strips you might need to change the third parameter — see the

8 // strandtest example for more information on possible values

9 Adafruit_NeoPixel pixels(NUMPIXELS, PIN, NEO_GRB + NEO_KHZ800) ;

10 #tdefine DELAYVAL 500 // Time (in milliseconds) to pause between pixels

11 int m_color[5][3] = { {255, 0, 0}, {0, 255, O}, {0, 0, 255}, {255, 255, 255}, {0, 0, O} };

12 int delayval = 100;

13 | void setup( {

14 pixels.begin(); // INITIALIZE NeoPixel strip object (REQUIRED)

15 pixels. setBrightness(10);// set the brightness.

16 |}

17 void loop() {

18 pixels.clear(); // Set all pixel colors to  off

19 // The first NeoPixel in a strand is #0, second is 1, all the way up

20 // to the count of pixels minus one

21 for (int j =0; j < 5; j++) {

22 for (int i=0; i<NUMPIXELS; i++){ // For each pixel...

23 // pixels.Color() takes RGB values, from 0,0,0 up to 255, 255, 255

24 pixels. setPixelColor (i, m color[jJ[0], m color[j]J[1], m color[j][2]);// Set color
data.

25 pixels.show(); // Send the updated pixel colors to the hardware.

26 delay (DELAYVAL) ; // Pause before next pass through loop

27 }

28 delay (500) ; // Interval time of each group of colors

29 }

30 |}

To use some libraries, first you need to include the library's header file.

‘ 1 ftinclude <Adafruit NeoPixel.h>

Define the pins connected to the ring and the number of LEDs on the ring.
2 ftdefine PIN 2
4 #define NUMPIXELS 8 // Popular NeoPixel ring size

Use the above parameters to create a LEDPixel object strip.

Any concerns? X support@freenove.com
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- Adafruit NeoPixel pixels (NUMPIXELS, PIN, NEO GRB + NEO KHZ800) ; ‘
Define the color values to be used, as red, green, blue, white, and black.
[Z2 w8 n_color(51(3] = ( (255, 0, 0}, (0, 255, 0}, (0, 0, 255), (255, 255, 255}, (0, 0, O} }; |
Define a time interval for each LED to light up.The smaller the value is, the faster it will light up.
- #define DELAYVAL 500 // Time (in milliseconds) to pause between pixels ‘
Initialize strip() in setup() and set the brightness.
pixels.begin(); // INITIALIZE NeoPixel strip object (REQUIRED)
pixels. setBrightness(10);// set the brightness.
In the loop(), there are two “for” loops, the internal for loop to light the LED one by one, and the external for
loop to switch colors. pixels.setPixelColor() is used to set the color, but it does not change immediately. Only
when pixels.show() is called will the color data be sent to the LED to change the color.
for (int j = 0; j < 5; j+t) {
for(int i=0; i<NUMPIXELS; i++){ // For each pixel...
// pixels.Color() takes RGB values, from 0,0,0 up to 255, 255, 255
pixels. setPixelColor (i, m_color[jJ[0], m color[j][1], m color[jl[2]);// Set color

data.
pixels. show(); // Send the updated pixel colors to the hardware.
delay (DELAYVAL) ; // Pause before next pass through loop
}
delay (500) ; // Interval time of each group of colors.
}
Reference

Constructor to create a LEDPixel object.
Before each use of the constructor, please add “#include <Adafruit_ NeoPixel.h>"
Parameters
NUMPIXELS: The number of led.
PIN: A pin connected to an led.
NEO_GRB:
NEO_GRB: The sequence of LEDPixel module loading color is green, red and blue.

Initialize the LEDPixel object

Set the color of led with order number n.

Send the color data to the led and display the set color immediately.

Set the brightness of the LED.

Any concerns? X support@freenove.com
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Project 6.2 Rainbow Light

In the previous project, we have mastered the use of LEDPixel. This project will realize a slightly complicated
rainbow light. The component list and the circuit are exactly the same as the project fashionable light.

Sketch

Continue to use the following color model to equalize the color distribution of the 8 LEDs and gradually
change.

0 85 170 255
Upload following sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_06.2_RainbowLight
Sketch_06.2_RainbowLight

@ Sketch_06.2_Rainbowlight | Arduinc 1.8.19
File Edit Sketch Tools Help

Sketch_06.2_RainbowLight

A

= N

w

3]

7 #include <Adafruit NeoPixel.h>

2 #define LEDS_PIN 2

9 #define LEDS_COUNT 8 // Popular NeoPixel ring size

10 Adafruit_NeoPixel pixels (LEDS COUNT, LEDS PIN, NEO GRE + NEO KHZS800):
118veoid setup() {

12  pixels.begin(); // INITIALIZE NeoPixel strip object (REQUIRED)

13  pixels.setBrightness(100);// set the brightness.

14 |}

158void loop(){

les for (int j = 0; j < 255; j += 2) {

178 for (int i = 0; i < LEDS_COUNT; i++) {

18 pixels.setPixelColor (i, Wheel ((i * 256 / LEDS_COUNT + j) & 255));
19 }

20 pixzels.show():

el AnT wxr ARV =

Download the code to ESP8266, and the Freenove 8 RGB LED Strip displays different colors and the color
changes gradually.

Any concerns? X support@freenove.com
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The following is the program code:

fiinclude <Adafruit NeoPixel.h>
#define LEDS_PIN 2
#define LEDS COUNT 8 // Popular NeoPixel ring size
Adafruit NeoPixel pixels(LEDS COUNT, LEDS PIN, NEO GRB + NEO KHZ800) ;
void setup() {
pixels.begin(); // INITIALIZE NeoPixel strip object (REQUIRED)
pixels. setBrightness(100) ;// set the brightness.
}
void loop() {
for (int j =0; j < 2565; j +=2) {
for (int i = 0; i < LEDS COUNT; i++) {

pixels. setPixelColor (i, Wheel ((i * 256 / LEDS COUNT + j) & 255));

}
pixels. show() ;
delay (5) ;
}
1
uint32 t Wheel (byte pos) {
u32 WheelPos = pos % Oxff;
if (WheelPos < 85) {
return ((255 — WheelPos * 3) << 16) | ((WheelPos * 3) << 8);
}
if (WheelPos < 170) {
WheelPos —= 85;
return (((255 — WheelPos * 3) << 8) | (WheelPos * 3));
}
WheelPos —= 170;
return ((WheelPos * 3) << 16 | (255 — WheelPos * 3));

In the loop(), two “for” loops are used, the internal “for” loop(for-j) is used to set the color of each LED, and

the external “for” loop(for-i) is used to change the color, in which the self-increment value in i+=1 can be

changed to change the color step distance. Changing the delay parameter changes the speed of the color
change. Wheel (i * 256 / LEDS_COUNT + j) & 255) will take color from the color model at equal intervals

starting from i.

for (int j =0; j < 255; j +=2) {
for (int i = 0; i < LEDS COUNT; i++) {

Any concerns? X support@freenove.com
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pixels. setPixelColor (i, Wheel ((i * 256 / LEDS COUNT + j) & 255));
}

pixels. show() ;
delay (5) ;
}

Any concerns? DX support@freenove.com
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Chapter 7 Buzzer

In this chapter, we will learn about buzzers that can make sounds.

Project 7.1 Doorbell

We will make this kind of doorbell: when the button is pressed, the buzzer sounds; and when the button is
released, the buzzer stops sounding.

Component List

ESP8266 x1 USB cable
0O00000O0O0O0OO0O00O0

5V 3v33Vv3 13 12 14 16 EN AO RST

Jumper wire M/M x9

NPN transistorxl Active buzzer x1 Push button x1 | Resistor 1kQ x1 | Resistor 10kQ x2

(S8050)

Any concerns? X support@freenove.com
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Component knowledge

Buzzer

Buzzer is a sounding component, which is widely used in electronic devices such as calculator, electronic
warning clock and alarm. Buzzer has two types: active and passive. Active buzzer has oscillator inside, which
will sound as long as it is supplied with power. Passive buzzer requires external oscillator signal (generally use
PWM with different frequency) to make a sound.

Active buzzer Passive buzzer

-+

]

1
—
e

L
—
T

Active buzzer is easy to use. Generally, it can only make a specific frequency of sound. Passive buzzer
requires an external circuit to make a sound, but it can be controlled to make a sound with different
frequency. The resonant frequency of the passive buzzer is 2kHz, which means the passive buzzer is loudest
when its resonant frequency is 2kHz.

Next, we will use an active buzzer to make a doorbell and a passive buzzer to make an alarm.

How to identify active and passive buzzer?

1. Usually, there is a label on the surface of active buzzer covering the vocal hole, but this is not an absolute
judgment method.

2. Active buzzers are more complex than passive buzzers in their manufacture. There are many circuits and
crystal oscillator elements inside active buzzers; all of this is usually protected with a waterproof coating
(and a housing) exposing only its pins from the underside. On the other hand, passive buzzers do not
have protective coatings on their underside. From the pin holes viewing of a passive buzzer, you can see
the circuit board, coils, and a permanent magnet (all or any combination of these components depending
on the model.

Active buzzer Passive buzzer

Transistor
Because the buzzer requires such large current that GPIO of ESP8266 output capability cannot meet the
requirement, a transistor of NPN type is needed here to amplify the current.

Any concerns? X support@freenove.com
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Transistor, the full name: semiconductor transistor, is a semiconductor device that controls current. Transistor
can be used to amplify weak signal, or works as a switch. It has three electrodes(PINs): base (b), collector (c)
and emitter (e). When there is current passing between "be", "ce" will allow several-fold current (transistor
magnification) pass, at this point, transistor works in the amplifying area. When current between "be" exceeds
a certain value, "ce" will not allow current to increase any longer, at this point, transistor works in the saturation

area. Transistor has two types as shown below: PNP and NPN,

PNP transistor NPN transistor
11 E 3]C
P 5 M 5
B B
19283 3l c 14283 1l E
E B C E B C

In our kit, the PNP transistor is marked with 8550, and the NPN transistor is marked with 8050.

Based on the transistor's characteristics, it is often used as a switch in digital circuits. As micro-controller's
capacity to output current is very weak, we will use transistor to amplify current and drive large-current
components.

When use NPN transistor to drive buzzer, we often adopt the following method. If GPIO outputs high level,
current will flow through R1, the transistor will get conducted, and the buzzer will sound. If GPIO outputs low
level, no current flows through R1, the transistor will not be conducted, and buzzer will not sound.

When use PNP transistor to drive buzzer, we often adopt the following method. If GPIO outputs low level,
current will flow through R1, the transistor will get conducted, and the buzzer will sound. If GPIO outputs high
level, no current flows through R1, the transistor will not be conducted, and buzzer will not sound.

NPN transistor to drive buzzer PNP transistor to drive buzzer

5V 5V

L R1

1
Z ? Buzzer . 1kQ r o1

"ITQ
[Pin> I (1L
Pin ‘\/V\/\, Q1 2 ||| Buzzer
| T
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Circuit

Schematic diagram

13 15

R
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— ——< GPIOF  10k©
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— 114 GPIO Extension ke al
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Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

. o e
‘-W . ® o e
e o * @ [ ] e @
e @ .. .’ @
o e E o e
o @ ¢ L ] e @ o @ @ @ @ @9 e o @9
o e @ A E R EEE RN e o e
o e @ EEEEEEEEREEE e o 0
e @ 9 * ® @ ¢ @ @® © ° ¢ ¢ * o @9
* @ @ @ @ 9 e & @
e @ L L e ¢ @ 9 L
L L * @ * @ L

Note: in this circuit, the power supply for buzzer is 5V, and pull-up resistor of the button connected to the
power 3.3V. The buzzer can work when connected to power 3.3V, but it will reduce the loudness.

Any concerns? X support@freenove.com
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Sketch

In this project, a buzzer will be controlled by a push button switch. When the button switch is pressed, the
buzzer sounds and when the button is released, the buzzer stops. It is analogous to our earlier project that
controlled a LED ON and OFF.

Upload following sketch:

Freenove_Super_Starter_Kit_for ESP8266\C\Sketches\Sketch_07.1_Doorbell

Sketch_07.1_Doorbell

@ Sketch_07.1_Doorbell | Arduinc 1.8.19 — m} X

File Edit Sketch Tools Help

Sketch_07.1_Doorbell

=

(SIS

~ oy O

#define PIN BUZZER 5

g #define PIN_BUTTON 4
108void setup{) {
11 pinMode (PIN BUZZER, OUTPUT):
12 pinMode (PIN BUTTON, INPUT);
13

158void loop{() {

168 if (digitalRead (PIN BUTTON) == LOW) {
17 digitalWrite (PIN BUZZER, HIGH) ;|
18 lelsef

19 digitalWrite (PIN_BUZZER, LOW) 7

s th oom), Disabled, All SSL ciphers (most compatible), 32KB cache + 32KB IRAM (balanced). Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA:~1019KE), 2. v2 Lower Memaory, Disabled, None, Only Sketch, 115200 on COM4

Download the code to ESP8266, press the push button switch and the buzzer will sound. Release the push
button switch and the buzzer will stop.

\J

Any concerns? X support@freenove.com
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The following is the program code:

#define PIN_BUZZER 5
#define PIN_BUTTON 4

void setup() {
pinMode (PIN_BUZZER, OUTPUT) ;
pinMode (PIN BUTTON, INPUT) :

void loop() {
if (digitalRead(PIN_BUTTON) == LOW) {
digitalWrite (PIN BUZZER, HIGH) ;
Jelse{
digitalWrite (PIN BUZZER, LOW) ;

}

The code is logically the same as using button to control LED.

Any concerns? DX support@freenove.com
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Project 7.2 Alertor

Next, we will use a passive buzzer to make an alarm.
Component list and the circuit is similar to the last section. In the Doorbell circuit only the active buzzer needs
to be replaced with a passive buzzer.

Sketch

In this project, the buzzer alarm is controlled by the button. Press the button, then buzzer sounds. If you
release the button, the buzzer will stop sounding. It is logically the same as using button to control LED, but
in the control method, passive buzzer requires PWM of certain frequency to sound.

Sketch_07.2_Alertor

@ Sketch_07.2_Aleror | Arduino 1.8.19 — m} X
File Edit Sketch Tools Help

Sketch_07.2_Alerar

-

7 #define PIN BUZZER 5
g #define PIN BUTTON 4
98void setup() {

10 pinMode (PTN_BUTTON, TNFUT);

11 pinMode (PIN BUZZER, OUTPUT); // Set Buzzer pin to output mode
12}

13

l48void loop() {

158  if (digitalRead(PTN_BUTTON) == LOW) {

16 alert():

17 } else {

18 analogWrite (PIN BUZZER, 0):

19 }

20 |} v

s @G oom), Disabled, A ciphers (most compatibl, B cache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA~1019K wer Memory, Disabled, Mone, Only Sketch,

Any concerns? X support@freenove.com
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Download the code to ESP8266, press the button, then alarm sounds. And when the button is released, the
alarm will stop sounding.

L L O .

The following is the program code:
fidefine PIN BUZZER 5
fidefine PIN BUTTON 4

void setup() {
pinMode (PIN BUTTON, INPUT);
pinMode (PIN BUZZER, OUTPUT); // Set Buzzer pin to output mode
Serial. begin(115200) ;
}
void loop() {
if (digitalRead (PIN BUTTON) == LOW) {
alert();
}
else {
analogWrite (PIN BUZZER, 0);

}
void alert() {

float sinVal; // Define a variable to save sine value
int toneVal; // Define a variable to save sound frequency
for (int x = 0; x < 360; x++) { // X from 0 degree—>360 degree
sinVal = sin(x * (PI / 180)); // Calculate the sine of x
toneVal = 500 + sinVal * 500; //Calculate sound frequency according to the sine of x
tone (PIN BUZZER, toneVal); // Output sound frequency to buzzerPin
delay(1);
noTone (PIN BUZZER) ;
delay (1) ;

Serial. printf ("Running %d \n”, toneVal) ;

In the code, use one loop to control the sound frequency, varying according to sine curve in the range of
500+500.

for (int x = 0; x < 360; x++) { // X from 0 degree—>360 degree
sinVal = sin(x * (PI / 180)): // Calculate the sine of x

toneVal = 500 + sinVal * 500; //Calculate sound frequency according to the sine of x

Any concerns? DX support@freenove.com
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tone (PIN BUZZER, toneVal); // Output sound frequency to buzzerPin
delay (1) ;

noTone (PIN BUZZER) ;

delay (1) ;

Serial. printf ("Running %d \n”, toneVal) ;

}
The parameter of sin() function is radian, so we need convert unit of 1T from angle to radian first .
Reference

Generates a square wave of the specified frequency (and 50% duty cycle) on a pin.

Verify and upload the code, passive buzzer starts making a warning sound.

You can try using PNP transistor to complete the project of this chapter again.

Any concerns? X support@freenove.com
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Chapter 8 Serial Communication

Serial Communication is a means of communication between different devices/devices. This section describes

ESP8266's Serial Communication.

Project 8.1 Serial Print

This project uses ESP8266's serial communicator to send data to the computer and print it on the serial

monitor.

Component List

ESP8266 x1

0000000000

5v 3v33v3 13 12 14 16 EN AO RST

USB cable

Any concerns? X support@freenove.com
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Related knowledge

Serial communication
Serial communication generally refers to the Universal Asynchronous Receiver/Transmitter (UART), which is
commonly used in electronic circuit communication. It has two communication lines, one is responsible for
sending data (TX line) and the other for receiving data (RX line). The serial communication connections of
two devices is as follows:

Device 1 Device 2

o >.< RS

TX TX
Before serial communication starts, the baud rate of both sides must be the same. Communication between
devices can work only if the same baud rate is used. The baud rates commonly used is 9600 and 115200.

Serial port on ESP8266
Freenove ESP8266 has integrated USB to serial transfer, so it could communicate with computer connecting
to USB cable.

ESP8266 USB to Serial Computer

Arduino Software also uploads code to Freenove ESP8266 through the serial connection.

Your computer identifies serial devices connecting to it as COMx. We can use the Serial Monitor window of
Arduino Software to communicate with Freenove ESP8266, connect Freenove ESP8266 to computer through
the USB cable, choose the correct device, and then click the Serial Monitor icon to open the Serial Monitor
window.

Interface of serial monitor window is as follows. If you can't open it, make sure Freenove ESP8266 has been
connected to the computer, and choose the right serial port in the menu bar "Tools".

@ Sketch 08.1 SerialPrinter | Arduino 1.8.19 — O *
File Edit Sketch Toals Help

Sketch_08.1_SerialPrinter

Any concerns? X support@freenove.com
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s

\,@ CoM4

|| semd |

Data-

Title bar ”|
Y

Data-
sending

area

Data-
receiving

area

sending
button

-

Autescroll Show timestamp

Terline v| 115200 baud v | | Clear nu‘tpg Configure bar

When the ESP8266 is powered on, the default baud rate is 74880. The default communication and serial port
in the ESP8266 firmware is 115200. So if you set the serial port to 74880, this time can be displayed normally
If the baud rate is not 74880, some garbled characters will appear. Please do not worry.

Here, we use The Arduino IDE serial port tool for output and display. The details are as follows:

80) 7
E&initialization completed!");

void setup() {

}

Serial.begin (748
Serial.println("

void loop() {
Serial.printf ("Running time :

delay(1000);

$.1f s\n", millis() / 1000.0f);

tail 4

csum 0xc9
v00041440
~1d

chksum 0xc9

Running time
Running time

0.1 s
1.1 s

@ coms = O
H Send ’

ets Jan 8 2013,rst cause:1l, boot mode: (3, 6) o

load 0x4010£f000, len 3460, room 16

tail 4

chksum 0Oxcc

load 0x3fff20b8, len 40, room 4

ESP8266 initialization completed!

Y v

[] sutoscroll [|Show timestamp

v’ i74880 baud vi ulefr r output

1 Hewline

Any concerns? DX support@freenove.com
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Garbled characters are displayed when you set the baud rate to another value as follows:

void setup() {
Serial.begin(115200);
Serial.println (] 8266 initialization completed!");

void loop () {
Serial.printf ("Running time : $%$.1f s\n", millis() / 1000.0f);
delay(1000);

@ coms = O

\ Send
Running time : 0.1 s

Running time : 1.1 s

Running time : 2.1 s

Running time : 3.1 s

Running time : 4.1 s

Running time : 5.1 s

Running time : 6.1 s

Running time : 7.1 s

Running time : 8.1 s

Running time : 9.1 s

Running time : 10.1 s

Running time : 11.1 s

Running time : 12.1 s 15
'2.-.-.--.--. [ - e e | “ - >
[] sutoscroll []Show timestamp |Hewline v | 115200 baud v Clesr output
Circuit

Connect Freenove ESP8266 to the computer with USB cable.

20
w

0
o

w
<
a

S0
o
o

~0

N
W

1Sy

E]
o=
> o

-
X
m
m
<
o
<
m

[— T
- XL

001

Z
o

m
) (%)
=
= ]
(=)
m
() G

O
c)m
c)m

Any concerns? X support@freenove.com


http://www.freenove.com/

Chapter 8 Serial Communication www.freenove.com [l

Sketch

Sketch_08.1_SerialPrinter

@ Sketch_08.1_SerialPrinter | Arduino 1.8.19 - O x
File Edit Sketch Tools Help

T

88void setup() {

9 Serial.begin (74880);

10 Serial.println("ESP8266 initialization completed!"™):

11}

12

138void loop () {

14 Serial.printf ("Running time : %.1f s\n", millis() / 1000.0f);
15 delay (1000) ;|

ofpatible), che 2ZKB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA~1019 Lower Memary, Disabled, None, Only Sketch, 115200 on COM4

Download the code to ESP8266, open the serial port monitor, set the baud rate to 74880, and press the reset
button. As shown in the following figure:

Any concerns? X support@freenove.com
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@ comsa - ] x

| =n

chksum 0xc9
csum 0xcY

v00041d40

~1d

ESP38266 initialization completed! -

Running time : 0.1 s Above the trip is the system

Running time : 1.1 s information, and below is

Running time : 2.1 s

Running time : 3.1 s the result of the code.

Running time : 4.1 s

Running time : 5.1 s

Running time : 6.1 s

Running time : 7.1 s

Running time : 8.1 s

Funning time : 9.1 s

Running time : 10.1 s

Running time : 11.1 s

Running time : 12.1 s : .
Running time : 13.1 s Set the relevant information
Running time : 14.1 s

€ >

[ autoscrall []Shos timestanp |Bavline v [74880 baud v | | Clear output |

As shown in the image above, "ESP8266 initialization completed! " The previous is the printing message when
the system is started, it uses the baud rate of 120,000, which is incorrect, so the garbled code is displayed.
The user program is then printed at a baud rate of 74880.

For more information, click here.
The following is the program code:

void setup() {
Serial. begin (74880) ;
Serial. println("ESP8266 initialization completed! ”);

void loop() {
Serial. printf ("Running time : %. 1f s\n”, millis() / 1000. 0f) ;
delay (1000) :

Reference

Initializes the serial port. Parameter baud is baud rate, other parameters generally use the default value.

Print to the serial port and wrap. The parameter arg can be a number, a character, a string, an array of
characters, etc.

Print formatted content to the serial port in the same way as print in standard C.

Returns the number of milliseconds since the current system was booted.

Any concerns? X support@freenove.com
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Project 8.2 Serial Read and Write

From last section, we use serial port on Freenove ESP8266 to send data to a computer, now we will use that
to receive data from computer.

Component and circuit are the same as in the previous project.

Sketch

Sketch_08.2_SerialRW

@ Sketch 08.2 SerialRW | Arduine 1.8.19 — O b4
File Edit Sketch Tools Help

Sketch_08.2_SerialRW
& pbool stringComplete = sSer 2 3Lring 13 complete ~

0o

)

108void setup() {
11 Serial.begin(74880);
12 Serial.println(String("\nESP8266 initialization completed!\n")

13 + S5tring("Please input some characters,’\n")

14 + String("select \"Newline\" below and click send button.

15 1}

16

178void loop() {

188 if (Serial.available()) { // judge whether data has been receive

19 char inChar = Serial.read(): // read one character

20 inputString += inChar;

21\ if (inChar == "\n') {

22 stringComplete = true;

23 }

24 }

258 if (stringComplete) {

26 Serial.printf ("inputString: %s \n", inputString):

27 inputString = ""; e
< >

Use pgm_read macros for |RA GMEM, 4MB ( 3 A wer Memary, Disabled, No

Download the code to ESP8266, open the serial monitor, and set the bottom to Newline, 74880. As shown
in the following figure:

Any concerns? X support@freenove.com
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@ com4 — [m] *
| || semd |
ets Jan 8 2013,rst cause:1l, boot mode: (3,6) "
load 0x4010£000, len 3460, room 16

tail 4

chksum Oxcc

load 0x3f£f£f20b8, len 40, room 4

tail 4

chksum 0xc9

csum 0xc9

v000421d0

~1d

ESP8266 initialization completed!

Please input some characters,

select "Newline" below and click send button. - e 74880 baud

] Autoseroll []Shov timestemp Trrilfes | 74880 baud  ~| | Clessr output

Then type characters like '"ABCDEG' into the data sent at the top and click the Send button to print out the
data ESP8266 receives.

© com4 ‘ ~‘D %
| ABCDEG Send
load 0x4010£000, len 3460, room 16 "
tail 4

chksum Oxcc

load 0x3fff20k8, len 40, room 4

tail 4

chksum 0Oxc9

csum 0xc9
v000421d0
~1d

ESP8266 initialization completed!

Please input some characters,
select "Newline" below and click send button.

inputString: ABCDEG ’

] Autoseroll []Shov timestemp Trrilfes | 74880 baud  ~| | Clessr output

w

Any concerns? X support@freenove.com
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The following is the program code:

”n

String inputString = //a String to hold incoming data

bool stringComplete = false; // whether the string is complete

void setup() {
Serial. begin (74880) ;
Serial. println(String ("\nESP8266 initialization completed! \n”)
+ String ("Please input some characters, \n”)

+ String (“select \”"Newline\” below and click send button. \n”));

void loop() {
if (Serial.available()) { // judge whether data has been received
char inChar = Serial.read(); // read one character
inputString += inChar;
if (inChar == "\n’) {

stringComplete = true;

1
if (stringComplete) {
Serial.printf (“inputString: %s \n”, inputString);

inputString =

stringComplete = false;

In loop(), determine whether the serial port has data, if so, read and save the data, and if the newline
character is read, print out all the data that has been read.

Reference

Constructs an instance of the String class.

For more information, please visit
https:.//www.arduino.cc/reference/en/language/variables/data-types/stringobject/

Get the number of bytes (characters) available for reading from the serial port. This is data that's already
arrived and stored in the serial receive buffer.

Reads incoming serial data.

Any concerns? DX support@freenove.com
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Chapter 9 ADC Converter

We have learned how to control the brightness of LED through PWM and understood that PWM is not the
real analog before. In this chapter, we will learn how to read analog, convert it into digital. That is, ADC.

Project 9.1 Read the Voltage of Potentiometer

In this project, ADC is used to convert analog signals into digital signals. Control chip on the control board
has integrated this function. Now let us try to use this function to convert analog signals into digital signals.

Component List

ESP8266 x1 USB cable

0O00000O0O0O0OO0O00O0

5V 3v33Vv3 13 12 14 16 EN AO RST

d
_
g |

u

T

L
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]
n M n
9978dS3

e X1
On

:

O~
Oe

Breadboard x1

--------------------------------------------------
--------------------------------------------------

--------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------
---------------------------------------------------------------
--------------------------------------------------------------

---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------

--------------------------------------------------
--------------------------------------------------

Rotary potentiometer x1 Jumper wire M/M x3
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Related knowledge

ADC

An ADC is an electronic integrated circuit used to convert analog signals such as voltages to digital or binary
form consisting of 1s and 0s. The range of our ADC on ESP8266 is 10 bits, that means the resolution is
2710=1024, and it represents a range (at 3.3V) will be divided equally to 1024 parts. The rage of analog values
corresponds to ADC values. So the more bits the ADC has, the denser the partition of analog will be and the
greater the precision of the resulting conversion.

DIGITAL
N

1023
1022
1021
1020
1019

Yy N
oV 7 3.3V 7 ANALOG

O—_MNWA:

Subsection 1: the analog in rang of 0V---3.3/1023 V corresponds to digital O;
Subsection 2: the analog in rang of 3.3/1023 V---2%3.3 /1023V corresponds to digital 1;

The following analog will be divided accordingly.
The conversion formula is as follows:

ADC on ESP8266

ESP8266 has one digital analog converters with successive approximations of 10-bit accuracy, and a total of
1 pins can be used to measure analog signals. GPIO analog pin definition are shown in the following table.
Note that the input voltage on the ADC pins of the ESP8266 module must be between 0V and 1.0V.For the
ESP8266 ESP8266 development board designed by us, its input voltage range has been sampled by
resistors.The ADC input voltage of the development board is OV to 3.3V.

Do not exceed this voltage range when you use the ADC function. Exceeding this voltage range can cause
permanent damage to your hardware!

A0
The analog pin number is also defined in ESP8266's code base. For example, you can use AQ in your code.

Any concerns? DX support@freenove.com
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Component knowledge

Potentiometer

A potentiometer is a three-terminal resistor. Unlike the resistors that we have used thus far in our project
which have a fixed resistance value, the resistance value of a potentiometer can be adjusted. A potentiometer
is often made up by a resistive substance (a wire or carbon element) and movable contact brush. When the
brush moves along the resistor element, there will be a change in the resistance of the potentiometer’s output
side (3) (or change in the voltage of the circuit that is a part). The illustration below represents a linear sliding
potentiometer and its electronic symbol on the right.

e — -
1 32

What between potentiometer pin 1 and pin 2 is the resistor body, and pins 3 is connected to brush. When
brush moves from pin 1 to pin 2, the resistance between pin 1 and pin 3 will increase up to body resistance
linearly, and the resistance between pin 2 and pin 3 will decrease down to 0 linearly.

In the circuit. The both sides of resistance body are often connected to the positive and negative electrode of
the power. When you slide the brush pin 3, you can get a certain voltage in the range of the power supply.

. R1
Pin 3 10kQ)

Rotary potentiometer
Rotary potentiometer and linear potentiometer have similar function; their only difference is: the resistance
is adjusted by rotating the potentiometer.

Any concerns? X support@freenove.com
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Circuit

Use pin AQ on the control board to detect the voltage of rotary potentiometer.

Schematic diagram

3.3V

RST

3.3V

AO
EN
16
14
12
13

3V3

3V3

RX

ESP8266 °

GPIO Extension

15
GND
GND
GND

Hardware connection. If you need any support
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Sketch

Sketch_09.1_ADC

@ sketch_09.1_ADC | Arduino 1.8.19 — m] %
File Edit Sketch Tools Help
) ~
6
7 int adcValue; // Define a wvariable to save ADC value
8 float voltage:; // Define a variable to save the calculated voltage value
S98void setup() {
10 Serial.begin(115200); // Initialize the serial port and set the baud rate to 1:
11 Serial.println ("ESP8266 is ready!"); // Print the string "ESP8266 is ready!"
12}
138void loop () {
14 adcValue = analogRead (AOQ); // Convert analog of A0 port to digital
15 voltage = adcValue * (3.3 / 1023.0);// Calculate voltage according to digital
16 // Send the result to computer through serial
17 Serial.print ("convertValue:");
18 Serial.println (adcValue);
19 Serial.print ("Voltage:");
20 Serial.println(voltage);
21 delay (500) ;|
22}
23 v
< 3>

Inew abol ), Disabled, hers (me ach IRAM (balal MIFROGMEN, 40 B OTA~1019 wer

Download the code to ESP8266, open the serial monitor, and set the baud rate
following figure:

@ coms3 - [m] *

mary, Disabled, None, Only 11 13

to 115200. As shown in the

Send
éoltaqe:j.Zb ~
convertValue:868
Voltage:2.80
convertValue: 692
Voltage:2.23
convertValue:522
Voltage:1.68
convertValue:1024
Voltage:3.30
convertValue: 656
Voltage:2.12
convertValue:666
Voltage:2.15
convertValue:837
Voltage:2.70
convertValue:832
Voltage:2.68
convertValue:594
Voltage:1.92
convertValue:593
Voltage:1.91

[ futescroll []Shor timestamp Fevline ~ | 115200 baud ~ Clear output

Any concerns? X support@freenove.com
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From the code, we get the ADC value of pin AO, then convert it into voltage and sent to the serial port.
Verify and upload the code, open the Serial Monitor, and then you will see the original ADC value and
converted voltage sent from control board.

Turn the rotary potentiometer shaft, and you can see the voltage change.

The following is the code:

int adcValue; // Define a variable to save ADC value
float voltage; // Define a variable to save the calculated voltage value
void setup() {
Serial. begin (115200) ; // Initialize the serial port and set the baud rate to 115200
Serial. println("ESP8266 is ready!”): // Print the string "ESP8266 is ready!”
}
void loop() {
adcValue = analogRead (A0) ; // Convert analog of A0 port to digital
voltage = adcValue * (3.3 / 1023.0);// Calculate voltage according to digital
// Send the result to computer through serial
Serial. print (“convertValue:”);
Serial. println(adcValue) ;
Serial.print ("Voltage:”);
Serial.println(voltage) ;
delay (500) ;

Any concerns? DX support@freenove.com
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Chapter 10 Potentiometer & LED

In the previous section, we have finished reading ADC value and converting it into voltage. Now, we will try
to use potentiometer to control the brightness of LED.

Project 10.1 Soft Light

In this project, we will make a soft light. We will use an ADC Module to read ADC values of a potentiometer
and map it to duty cycle of the PWM used to control the brightness of a LED. Then you can change the

brightness of a LED by adjusting the potentiometer.

Component List

ESP8266 x1

0000000000

5V 3v33Vv3 13 12 14 16 EN AO RST

L ® il

— Eic-
m

USB cable

Resistor 220Q x1

Jumper wire M/M x8

Any concerns? X support@freenove.com
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Circuit

Use pin A0 on control board to detect the voltage of rotary potentiometer, and use pin 4 to control one LED.

Schematic diagram

3.3V

| RST
‘43—A0
EN

ESP8266

— 16 '
2 — 144 GPIO Extension

R1
2200

il T

12
13 15

—— 33 GND
- I 33 GND

5V GND

{/SZ LED1

Any concerns? X support@freenove.com
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Sketch

Sketch_10.1_Softlight

@ Sketch_10.1_Softlight | Arduino 1.8.19
File Edit Sketch Tools Help

Sketch_10.1_SoftLight

18 "

— [m] x

)

7 int adcValue; // Define a wvariable to save the ADC wvalue
8 int ledPin
9

4; // Use D9 on Freenove UNO to control the LED

108void setup() {

11 pinMode (ledPin, OUTPUT) ; // Initialize the LED pin as an output
12}

138void loop () {

14 adcValue = analogRead (AO0); // Convert the analog of A0 port to digital
15 // Map analog to the 0-255 range, and works as PWM duty cycle of ledPin port

16 analogWrite (ledPin, map (adcValue, 0, 1024, 0, 255));

17}

18

@ abol Disabled, + 32KB IRAM GMEN, M| SIZMB OTA~1019KE] \ Disabled, None, O M3

Download the code to ESP8266, by turning the adjustable resistor to change the input voltage of GPIO4,

ESP8266 changes the output voltage of GPIO4 according to this voltage value, thus changing the brightness
of the LED.

The following is the code:

1 int adcValue; // Define a variable to save the ADC value

2 int ledPin = 4;

3 void setup() {

4 pinMode (1edPin, OUTPUT) ; // Initialize the LED pin as an output

5 }

6 void loop() {

7 adcValue = analogRead (AO) ; // Convert the analog of A0 port to digital
8 // Map analog to the 0-255 range, and works as PWM duty cycle of ledPin port

9 analogWrite (ledPin, map(adcValue, 0, 1024, 0, 255));

10 |}

In the code, we get the ADC value of pin A0 and map it to PWM duty cycle of LED pin port. According to

Any concerns? X support@freenove.com
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different LED brightness, we can see the changes of voltage easily.

Project 10.2 Color Light

In this project, a potentiometer is used to control the RGB LED. The RGB LED is bright red when the
potentiometer is near the midpoint, green when the potentiometer rotates to the "left” and blue when the

potentiometer rotates to the "right”.

Component List

ESP8266 x1

0O00000O0O0O0OO0O00O0

5V 3v33Vv3 13 12 14 16 EN AO RST

USB cable

Rotary potentiometer x1 Resistor 220Q x3

RGBLED x1

Jumper wire M/M x9

Any concerns? X support@freenove.com
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Circuit

Schematic diagram

3.3V

3.3V
1
| RST Ky
- AO R —
3 | EN S
N ESP8266 °
2 14 GPIO Extension oL
—— 12 2 —
- 13 15—
—3V3 GND |——
V3 GND |—
5 av ) GND —j

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

L]
L]
L I ]
L
-

* & & & & & 0

Q0000 e & & & & & & 2
14 16 EN AO RST e e ¢ 8 8 ® ® &
e @ & O ° @ ®

e @ o @ @ @0 @

* @ & 0 @ ¢ @

* & & ¢ ¢ & 0

* & & & & & 0

* & & & & & &

e & & O 0 o ®

L J L N q

L B * 9
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Sketch

Sketch_10.2_ColorLight

@ Sketch_10.2_ColorLight | Arduino 1.8.19 = O X
File Edit Sketch Tools Help

Sketch_10.2_ColorLight

ite (ledPins[1], g):

168 void setup() {

17 pinMode (ledPin, OUTPUT); // Initialize the LED pin as an output

198 void loop () {

20 adcvValue = analogRead (A0); // Convert the analog of A0 port to digital
21 // Map analog to the 0-255 range, and works as PWM duty cycle of ledPin port
228 if (adcvalue>=0&sadcValue<=345) {

23 setColor(255, 0, 255);

258 else if(adcvValue>345&sadcvValue<680) {
26 setColor (0, 255, 255);

e if (adcvalue>=680&&adcvValue<=1024) {
29 setColor (255, 255, 0);

sBcompatible), 32KB cache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA:~1019KB), 2, v2 Lower Memaory, Disabled, None, Only Sketch, 115200 on COM4

Download the code to ESP8266, rotate the potentiometers, then the color of RGB LED will change.
If you have any concerns, please contact us via: support@freenove.com

Any concerns? X support@freenove.com
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The following is the program code:

int adcValue; // Define a variable to save the ADC value
int ledPin = 4;
const byte ledPins[] = {13, 14, 12}; //define red, green, blue led pins
int red, green, blue;
void setColor(byte r, byte g, byte b) {
analogWrite (ledPins[0], r); //Common anode LED, low level to turn on the led
analogWrite (ledPins[1], g);
analogWrite (ledPins[2], b);
}
void setup() {
pinMode (1edPin, OUTPUT) ; // Initialize the LED pin as an output
}
void loop() {
adcValue = analogRead (AO) ; // Convert the analog of A0 port to digital
// Map analog to the 0-255 range, and works as PWM duty cycle of ledPin port
if (adcValue>=0&&adcValue<=345) {
setColor (255, 0, 255);

else if(adcValue>345&&adcValue<680) {
setColor (0, 255, 255);

else if(adcValue>=680&&adcValue<=1024) {
setColor (255, 255, 0);

In the code, you can read the potentiometer ADC value, judge the range of ADC value, to control the RGB
LED color.

Any concerns? X support@freenove.com


http://www.freenove.com/

NP Chapter 10 Potentiometer & LED www.freenove.com [l

Project 10.3 Soft Rainbow Light

In this project, we use potentiometer to control Freenove 8 RGB LED Module.

Component List

ESP8266 x1 USB cable

0000000000

5V 3v33Vv3 13 12 14 16 EN AO RST

Rotary potentiometer x1 Jumper wire F/M x3
Jumper wire M/M x7

-

- -— -
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Circuit

Schematic diagram

3.3V
1

— L X

- A0 RX

3 EN 5

s ESP8266 |

2 14 GPIO Extension

L3V
—— 13 15
- I 33 GND

3 : :
| V3 GND [—
v GND
——»

ouT ——
oo 5V —
o o |N GP[O 7 —I—
° ° VCC

O
n — j—

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com
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e o e o9 0000600 0 0
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Sketch

Sketch_10.3_Soft_Rainbow_Light

@ Sketch_10.3 SoftRainbowlight | Arduino 1.8.19 - m] X
File Edit Sketch Tools Help

Sketch_10.3_SoftRainbowLigh
5 #define LEDS PIN 2 define the pin connected to the Freenove 8 led strip

6 #define BRIGHTNESS 50 // breghtness, the value range is 0-255.
7 Adafruit NeoPixel pixels (LEDS_COUNT, LEDS_ PIN, NEO GRBE + NEO KHZS00);

88void setup() {

9 pixels.begin(); // INITIALIZE NeoPixel strip obiject (REQUIRED)
10 pixels.setBrightness (BRIGHTNESS) ;// set the brightness.
11}
12
138void loop () {
14 int colorPos = map (analogRead(PIN_POT), 0, 1023, 0, 253):
158 for (int i = 0; i < LEDS COUNT; i++) {
16 pixels.setPixelColor (i, Wheel (colorPos + i * 255 / 8)); // Set color data.
17 }
18 pixels.show(); // Send color data to LED, and display.
19 delay (10);
20 |}
22Buint32 t Wheel (byte pos){
23 u32 WheelPos = pos % 0xff;
248 if (WheelPos < 85){
25 return ((255 - WheelPos * 3) << 16) | ((WheelPos * 3) << 8); -

oom), Disabled, A hers (most compatibl ache + 32KB IRAM (balal Use pgm_read macros for IRAM/PROGMEM, 4MEB (FS:2MB OTA:~101¢ Lower Memary, Disabled, None, Only

Download the code to ESP8266, rotate the handle of the potentiometer, and the color of the lamp ring will
change.

If you have any concerns, please contact us via: support@freenove.com

Any concerns? X support@freenove.com
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The following is the program code:
#include <Adafruit NeoPixel.h>

#define PIN POT A0 // Define analog input pins
#tdefine LEDS COUNT 8 // The number of led
ftidefine LEDS PIN 2 // define the pin connected to the Freenove 8 led strip
#define BRIGHINESS 50 // breghtness, the value range is 0-255.
Adafruit NeoPixel pixels(LEDS COUNT, LEDS PIN, NEO GRB + NEO KHZ800) ;
void setup() {
pixels.begin(); // INITIALIZE NeoPixel strip object (REQUIRED)
pixels. setBrightness (BRIGHINESS) ;// set the brightness.

void loop() {
int colorPos = map(analogRead (PIN POT), 0, 1023, 0, 255);
for (int i = 0; i < LEDS COUNT; i++) {
pixels. setPixelColor (i, Wheel (colorPos + i * 255 / 8)); // Set color data
}
pixels. show(); // Send color data to LED, and display.
delay (10) ;

uint32 t Wheel (byte pos) {
u32 WheelPos = pos % Oxff;
if (WheelPos < 85) {
return ((255 — WheelPos * 3) << 16) | ((WheelPos * 3) << 8);
}
if (WheelPos < 170) {
WheelPos —= 85;
return (((255 — WheelPos * 3) << 8) | (WheelPos * 3));
}
WheelPos —= 170;
return ((WheelPos * 3) << 16 | (255 — WheelPos * 3));

The overall logical structure of the code is the same as the previous project rainbow light, except that the
starting point of the color in this code is controlled by potentiometer.

Any concerns? X support@freenove.com
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Chapter 11 Photoresistor & LED

In this chapter, we will learn how to use a photoresistor.

Project 11.1 NightLamp

A photoresistor is very sensitive to the amount of light present. We can take advantage of the characteristic
to make a nightlight with the following function: when the ambient light is less (darker environment) the LED
will automatically become brighter to compensate and when the ambient light is greater (brighter
environment) the LED will automatically dim to compensate.

Component List

ESP8266 x1 USB cable
0O00000O0O0O0OO0O00O0

5V 3v33Vv3 13 12 14 16 EN AO RST

d
_
g |

HI\ONHHH

]
n M n
9978dS3
el X

001

em XL
On

:

O~
Oe

Breadboard x1

--------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooo

---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
...............................................................
---------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------
---------------------------------------------------------------
...............................................................
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Photoresistor x1 Resistor LED x1 Jumper wire M/M x7
220Q x1 10KQ x1
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Component knowledge

Photoresistor
A photoresistor is simply a light sensitive resistor. It is an active component that decreases resistance with

respect to receiving luminosity (light) on the component's light sensitive surface. A photoresistor’s resistance
value will change in proportion to the ambient light detected. With this characteristic, we can use a
photoresistor to detect light intensity. The photoresistor and its electronic symbol are as follows.

1 2

The circuit below is used to detect the change of a photoresistor’s resistance value:
5V 5V

R2
10kQ | | |R1

R1 R2

()

In the above circuit, when a photoresistor’s resistance vale changes due to a change in light intensity, the
voltage between the photoresistor and resistor R1 will also change. Therefore, the intensity of the light can
be obtained by measuring this voltage.

Any concerns? X support@freenove.com
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Circuit

The circuit of this project is similar to project Soft Light. The only difference is that the input signal is changed
from a potentiometer to a combination of a photoresistor and a resistor.

Schematic diagram

3.3V

R2

10k Q
RST ™ | .
A0 RX § k1

_‘ 2200
" ESP8266 | i
14 GPIO Extension
— 12 2
.3V LEDI
—- 13 15— f/sz
3v3 GND =
— 33 GND [—
— — WV GND |— p—

OSSO IEIN | M2 5 ; P
cevsevsc el sceereess
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Sketch

The circuit used is similar to the project Soft Light. The only difference is that the input signal of the A0 pin of
ADC changes from a potentiometer to a combination of a photoresistor and a resistor.
Sketch_11.1_Nightlamp

@ Sketch_11.1_NightLamp | Arduino 1.8.19 . [m] X
File Edit Sketch Tools Help
Sketch_11.1_NightLamp
18 A
- t Y 7
7 #define PIN_ANALOG_IN A0
#define PIN_ LED 5
% #define LIGHT MIN 301
10 #define LIGHT_MAX 924
1i8void setup() {
12 pinMode (PIN_LED, OUTPUT);
13 |}
14
158void loop() {
16 int adcVal = analogRead (PIN_ANALOG_IN); //read adc
17 int pwmVal = map(constrain(adcVal, LIGHT_MIN, LIGHT_MAX), LIGHT_MIN, LIGHT_MAX, 0,
18 analogWrite (PIN_LED, pwmVal); // set the pulse width.
19 delay(10);
20 |} v
< >

bleh, 32KB cache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA:~1019KB), 2, v2 Lower Memory, Disabled, None, Only Sketch, 115200 on COM4

Download the code to ESP8266, if you cover the photoresistor or increase the light shining on it, the brightness
of the LED changes accordingly.
If you have any concerns, please contact us via: support@freenove.com
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The following is the program code:

#define PIN_ANALOG_IN A0

#define PIN_LED 5
#define LIGHT MIN 301
#define LIGHT MAX 924

void setup() {
pinMode (PIN LED, OUTPUT) ;

void loop() {

int adcVal = analogRead (PIN ANALOG IN); //read adc
int pwmVal = map(constrain(adcVal, LIGHT MIN, LIGHT MAX), LIGHT MIN, LIGHT MAX, 0, 1023);

// adcVal re-map to pwmVal
analogWrite (PIN LED, pwmVal) ;
delay (10) ;

// set the pulse width.

Reference

#tdefine constrain(amt, low, high) ((amt)<(low)? (low): ((amt)>(high)? (high): (amt)))
Constrain the value amt between low and high.

Any concerns? DX support@freenove.com
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Chapter 12 Thermistor

In this chapter, we will learn about thermistors which are another kind of resistor

Project 12.1 Thermometer

A thermistor is a type of resistor whose resistance value is dependent on temperature and changes in
temperature. Therefore, we can take advantage of this characteristic to make a thermometer.

Component List

ESP8266 x1 USB cable
0O00000O0O0O0OO0O00O0

5V 3v33Vv3 13 12 14 16 EN AO RST

Thermistor x1 Resistor 10kQ x1 Jumper wire M/M x4
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Component knowledge

Thermistor
A thermistor is a temperature sensitive resistor. When it senses a change in temperature, the resistance of the

thermistor will change. We can take advantage of this characteristic by using a thermistor to detect
temperature intensity. A thermistor and its electronic symbol are shown below.

The relationship between resistance value and temperature of a thermistor is:

Where:

Rt is the thermistor resistance under T2 temperature;

R is the nominal resistance of thermistor under T1 temperature;

EXP[n] is nth power of E;

B is for thermal index;

T1, T2 is Kelvin temperature (absolute temperature). Kelvin temperature=273.15 + Celsius temperature.
For the parameters of the thermistor, we use: B=3950, R=10k, T1=25.

The circuit connection method of the thermistor is similar to photoresistor, as the following:
5V

We can use the value measured by the ADC converter to obtain the resistance value of thermistor, and then

we can use the formula to obtain the temperature value.
Therefore, the temperature formula can be derived as:
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Circuit

The circuit of this project is similar to the one in the last chapter. The only difference is that the photoresistor
is replaced by the thermistor.

Schematic diagram

3.3V
R3
10k Q RST Y
AQ RK /7
=1 EN S5 ———
I ESP8266 y
—1 14 GPIO Extension L ——
—t 12 2
3.3V
13 15 F—
3V3 GND y—
1 3V3 GND
= 5V GND

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

LJ * o @ 0 0
L

|
L B E

o ® o °
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e @ @ o o
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e @ @ o 0
e o o o o

e & @ o 9
¢ @ @& @& 9
e @ @ o 9
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Sketch

Sketch_12.1_Thermometer

@ Sketch_12.1_Thermameter | Arduino 1.8.19 - m] X

File Edit Sketch Tools Help

7 #define PIN ANALOG IN RO
8Bvoid setup() {
9 Serial.begin(115200);

10 |}

11

128void loop () {

13 int adcValue = analogRead (PIN ANALOG IN); //read ADC pin

14 double wvoltage = (float)adcValue / 1023.0 * 3.3; // calculate voltage
15 double Rt = 10 * wvoltage / (3.3 - voltage); //calculate resistance
16 double tempK = 1 / (1 / (273.15 + 25) + log(Rt / 10) / 3950.0); //calculate temperatu:
17 double tempC = tempK — 273.15; //calculate temperatul
18 Serial.printf ("ADC value : %d,\tVoltage : %.2fV, \tTemperature : %.2fC\n", adcValue, -
19 delay (1000) ;

20 |} .

oom), Disabled, A hers (most compatibl che + 32KB IRAM (bala Use pgm_read macros for IRAM/PROGMEM, 4MEB (FS:2MB OTA:~101¢ Lower Memary, Disabled, None, Only

Download the code to ESP8266, the terminal window will display the current ADC value, voltage value and
temperature value. Try to “pinch” the thermistor (without touching the leads) with your index finger and thumb
for a brief time, you should see that the temperature value increases.

If you have any concerns, please contact us via: support@freenove.com
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@ com3 - O x
Sand

ADC wvalue :@ 497, Voltage 1.e0V, Temperature : Z6.28C -
ADC value : 4599, Voltage 1.e61v, Temperature : 26.10C

ADC wvalue : 502, Voltage 1.62V, Temperature : 25.84C

ADC wvalue : 506, Voltage 1.63V, Temperature : 25.48C

ADC walue : 507, Voltage 1.64v, Temperature : 25.40C

ADC walue : 508, Voltage 1.64v, Temperature : 25.31C

ADC wvalue : 508, Voltage 1.64vV, Temperature : 25.31C

ADC value : 509, Voltage 1.64vV, Temperature : 25.22C

ADC wvalue : 509, Voltage 1.64vV, Temperature : 25.22C

ADC wvalue : 510, Voltage 1.65V, Temperature : 25.13C

ADC wvalue : 511, Voltage 1.65V, Temperature : 25.04C

ADC walue : 511, Voltage 1.65v, Temperature : 25.04C

ADC walue : 512, Voltage 1.65v, Temperature : 24.96C

ADC value : 513, Voltage 1.65v, Temperature : 24.87C

ADC value : 514, Voltage 1.66V, Temperature : 24.78C

ADC value : 514, Voltage 1.66V, Temperature : 24.78C

ADC wvalue : 514, Voltage 1.66V, Temperature : 24.78C

ADC wvalue : 516, Voltage 1.66V, Temperature : 24.60C

ADC walue : 516, Voltage 1.66V, Temperature : 24.60C

ADC wvalue : 517, Voltage 1.67v, Temperature : 24.32C

ADC value : 517, Voltage 1.67v, Temperature : 24.52C

[] Autoseroll []Show timestamp Tewline ~ | [115200 baud Clesr output
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The following is the code:
#define PIN_ANALOG_IN A0
void setup() {
Serial. begin (115200) ;

void loop() {

int adcValue = analogRead (PIN ANALOG IN) ; //read ADC pin
(float)adcValue / 1023.0 * 3.3; // calculate voltage
double Rt = 10 * voltage / (3.3 - voltage); //calculate resistance value of thermistor
double tempK =1 / (1/(273.15 + 25) + log(Rt / 10)/3950.0);//calculate temperature (Kelvin)
double tempC = tempK — 273.15; //calculate temperature (Celsius)
Serial. printf ("ADC value : %d, \tVoltage : % 2fV, \tTemperature : % 2fC\n”, adcValue

double voltage

voltage, tempC);
delay (1000) ;

In the code, the ADC value of ADC module AO port is read, and then calculates the voltage and the resistance
of thermistor according to Ohms Law. Finally, it calculates the temperature sensed by the thermistor,
according to the formula.

Any concerns? DX support@freenove.com
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Chapter 13 74HC595 & LED Bar Graph

We have used LED bar graph to make a flowing water light, in which 10 GPIO ports of ESP8266 is occupied.
More GPIO ports mean that more peripherals can be connected to ESP8266, so GPIO resource is very precious.
Can we make flowing water light with less GPIO? In this chapter, we will learn a component, 74HC595, which
can achieve the target.

Project 13.1 Flowing Water Light

Now let's learn how to use the 74HC595 IC chip to make a flowing water light using less GPIO.

Component List

ESP8266 x1

O 0O

1Sy

]
SEEA
9978453

3AON33H4
| B¢

:

On

e XL

000000

5v 3v33v3 13 12 14 16 EN AO RST

o~
Oe

USB cable

Breadboard x1

74HCS95 x1

LED Bar Graph x1

Resistor 220Q x8

Jumper wire M/M x17

Any concerns? X support@freenove.com



http://www.freenove.com/

128

Chapter 13 74HC595 & LED Bar Graph

www.freenove.com [l

Related knowledge

74HC595

A 74HC595 chip is used to convert serial data into parallel data. A 74HC595 chip can convert the serial data
of one byte into 8 bits, and send its corresponding level to each of the 8 ports correspondingly. With this
characteristic, the 74HC595 chip can be used to expand the 10 ports of a ESP8266. At least 3 ports are required
to control the 8 ports of the 74HC595 chip.

1 16 % Q1 VCC %
2 15 3 Q2 QO 12
3 14 a Q3 DS 13
4 13 <1 Q4 OF |5
5 12 = Q5 ST.CP |
6 11 = Q6 SH_CP 0
7 10 -1 Q7 MR |5
8 9 —] GND Q7 =
74HC595
The ports of the 74HC595 chip are described as follows:
Pin name GPIO Description
number
Q0-Q7 15, 1-7 Parallel data output
VCC 16 The positive electrode of power supply, the voltage is 2~6V
GND 8 The negative electrode of power supply
DS 14 Serial data Input
OE 13 Enable output,
When this pin is in high level, Q0-Q7 is in high resistance state
When this pin is in low level, Q0-Q7 is in output mode
ST_CP 12 Parallel Update Output: when its electrical level is rising, it will update the
parallel data output.
SH_CP 11 Serial shift clock: when its electrical level is rising, serial data input register will
do a shift.
MR 10 Remove shift register: When this pin is in low level, the content in shift register
will be cleared.
Qr 9 Serial data output: it can be connected to more 74HC595 in series.

For more detail, please refer to the datasheet on the 74HC595 chip.

Any concerns? X support@freenove.com
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Circuit

Schematic diagram

k1
220Q

k2 K1
2200 10
< 3.3V

2200 1 4 9 1 16
T +H > Q1 vee Lz BT vy —
220Q l;‘ 3 gg 82 14 A0 LT —
2 1417 4 13 [ ™ ESP8266 |
2200 ” - Q4 OE f:5 [ 1 0y
I < 3 Q5 ST_CP 17 I 14 GPIO Extension o1l
200 15,7 6 7198 sHeP hr— 2 P —
" _< Z 8 Q7 MR 9 T 13 15—
2200 74 GND Q7 |— | — 33 GND —
- <] s | W3 GND ——
2200 Vg, 4 74HC595 L 5 GND

1<

18,73 4

|
) _
—_ [AS]

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com
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Sketch

In this project, we will make a flowing water light with a 74HC595 chip to learn about its functions.
Sketch_13.1_FlowingLight02

© sketch

File Edit Sketch Tools Help

Sketch_13.1_FlowingLight02

15 pinMode (clockPin, OUTPUT);
16 pinMode (dataPin, OUTPUT);
17 1}

198 wvoid loop() {

20 // Define a one-byte variable to use the 8 bits to represent the state of 8 LEDs of LED be
21 // This variable is assigned to 0x01, that is binary 00000001, which indicates only one LI
22 byte x = 0x01; // 0b 0000 0001

238 for (int j = 0; j < 8; j++) { // Let led light up from right to left

24 writeTo595 (LSBFIRST, x); ‘
|

| 25 X <<= 1; // make the variable move one bit to left once, then the bright LED move one st
26 delay(50);

| }

| 28 delay(100) -

x = 0x80; //0b 1000 0000

308 for (int j = 0; j < 8; j++) { // Let led light up from left to right

31 writeTo595 (LSBFIRST, Xx);

32 x >>= 1;

33 delay(50);

3@ compatible), 32KB cache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA:~1019KB), 2, v2 Lower Memory, Disabled, None, Only Sketch, 115200 on COM4

Download the code to ESP8266. You will see that LED bar graph starts with the flowing water pattern flashing
from left to right and then back from right to left.
If you have any concerns, please contact us via: support@freenove.com

The following is the program code:

1 int latchPin = 12; // Pin connected to ST CP of 74HC595(Pinl2)
2 int clockPin = 13; // Pin connected to SH CP of 74HC595(Pinll)
3 int dataPin = 14; // Pin connected to DS of 74HC595(Pin14)
4

5 void setup() {

6 // set pins to output

7 pinMode (1atchPin, OUTPUT) ;

8 pinMode (clockPin, OUTPUT) ;

9 pinMode (dataPin, OUTPUT) ;

10 |}

11

Any concerns? X support@freenove.com
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void loop() {
// Define a one-byte variable to use the 8 bits to represent the state of 8 LEDs of LED bar
graph.
// This variable is assigned to 0x0l, that is binary 00000001, which indicates only one LED
light on.
byte x = 0x01; // 0b 0000 0001
for (int j = 0; j < 8; j++) { // Let led light up from right to left
writeTo595 (LSBFIRST, x);
x <<= 1; // make the variable move one bit to left once, then the bright LED move one step
to the left once
delay (50) ;
}
delay (100) ;
x = 0x80; //0b 1000 0000
for (int j =0; j < 8; j++) { // Let led light up from left to right
writeTo595 (LSBFIRST, x);
x >>=1;
delay (50) ;
}
delay (100) ;
}
void writeTo595(int order, byte data ) {
// Output low level to latchPin
digitalWrite (latchPin, LOW);
// Send serial data to 74HC595
shiftOut (dataPin, clockPin, order, data);
// Output high level to latchPin, and 74HC595 will update the data to the parallel output
port.
digitalWrite (latchPin, HIGH) ;

In the code, we configure three pins to control the 74HC595 chip and define a one-byte variable to control
the state of the 8 LEDs (in the LED bar graph Module) through the 8 bits of the variable. The LEDs light ON
when the corresponding bit is 1. If the variable is assigned to 0x01, that is 00000001 in binary, there will be
only one LED ON.

[27] byte x = 0x01;  // 0b 0000 0001

In the loop(), use “for” loop to send x to 74HC595 output pin to control the LED. In "for" loop, x will shift one
bit to the LEFT in one cycle, then when data of x is sent to 74HC595, the LED that is turned ON will move one
bit to the LEFT once.
for (int j = 0; j < 8; j++) { // Let led light up from right to left
writeTo595 (LSBFIRST, x);
x K= 1;
delay (50) ;

Any concerns? X support@freenove.com
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22 |
In second “for” loop, the situation is the same. The difference is that x is shift from 0x80 to the RIGHT in order.

The subfunction writeTo595() is used to write data to 74HC595 and immediately output on the port of
74HC595.

Reference

"<<"lis the left shift operator, which can make all bits of 1 byte shift by several bits to the left (high) direction
and add 0 on the right (low). For example, shift binary 00000001 by 1 bit to left:
bytex =1 << 1;

<« «— «— <« <« <« «—
—|lofJofofofofofo]1f]o]
The result of x is 2 (binary 00000010) .
(ofoJofofojof1]o]

There is another similar operator” >>". For example, shift binary 00000001 by 1 bit to right:
bytex=1>>1;
— — — — — — —
[ o|~[ofojofoJoJofo]1]~
The result of x is 0 (00000000) .
(ofofofoJofofofo]

X <<=1lisequivalenttox =x << landx >>= lisequivalenttox =x >> 1

This is used to shift an 8-bit data value in with the data appearing on the dataPin and the clock being
sent out on the clockPin. Order is as above. The data is sampled after the cPin goes high. (So clockPin
high, sample data, clockPin low, repeat for 8 bits) The 8-bit value is returned by the function.

Parameters

dataPin: the pin on which to output each bit. Allowed data types: int.

clockPin: the pin to toggle once the dataPin has been set to the correct value. Allowed data types: int.
bitOrder: which order to shift out the bits; either MSBFIRST or LSBFIRST. (Most Significant Bit First, or, Least
Significant Bit First).

value: the data to shift out. Allowed data types: byte.

For more details about shift function, please refer to:
https://www.arduino.cc/reference/en/language/functions/advanced-io/shiftout/

Any concerns? X support@freenove.com
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Chapter 14 74HC595 & 7-Segment Display.

In this chapter, we will introduce the 7-Segment Display.

Project 14.1 1-Digit 7-Segment Display.

We will use 74HC595 to control 7-segment display and make it display hexadecimal character "0-F".

Component List

ESP8266 x1 USB cable

7T4HC595 x1 7-segment display x1 | Resistor 220Q x8 | Jumper wire M/M

Any concerns? X support@freenove.com
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Component knowledge

7-segment display
A 7-segment display is a digital electronic display device. There is a figure "8" and a decimal point represented,
which consists of 8 LEDs. The LEDs have a common anode and individual cathodes. Its internal structure and

pin designation diagram is shown below:

10 6

X XXX
3,8
A 4 vyYYVYyYY¥V¥YY
UIIIU T E[ F| G| DP
D DP 00000 O © O O O

] 6 4 2 1 9 10 5

As we can see in the above circuit diagram, we can control the state of each LED separately. Also, by combining
LEDs with different states of ON and OFF, we can display different characters (Numbers and Letters). For
example, to display a “0”: we need to turn ON LED segments A, B, C, D, E and F, and turn OFF LED segments

5
n ]

In this project, we will use a 7-Segment Display with a common anode. Therefore, when there is an input low
level to a LED segment the LED will turn ON. Defining segment “A” as the lowest level and segment “DP” as
the highest level, from high to low would look like this: “DP”, “G”, “F", “E", “D”, “C", “B”, “A". Character "0"
corresponds to the code: 1100 0000b=0xcO0.

Any concerns? X support@freenove.com
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For detailed code values, please refer to the following table (common anode).

CHAR DP 6 F E D C B A Hex ASCl
OxcO 1100 0000
0xf9 | 1111 1001
Oxa4 1010 0100
Oxb0O | 1011 0000
0x99 1001 1001
0x92 1001 0010
0x82 1000 0010
Oxf8 | 1111 1000
0x80 1000 0000
0x90 | 1001 0000
0x88 1000 1000
0x83 ' 1000 0011
Oxc6 1100 0110
Oxal @ 1010 0001
0x86 1000 0110
Ox8e | 1000 1110

mm OO mW> O 0o~NOO U~ WNDNIERLRO
e L e e R e N e i
O 0O Ok, OO0 O0OO0OkFkr OO0 0O O - K,
OOk, O 0O 0O 00Ok OO0 O F, F—» F+», o
oo oo ookFrPrP ok, ok, kP ko e o
- 0O 0O 0O Ok OO0k OO0k oo kF o
O Fr OO0 0O 00O 0O O0OOoOOoOIFRrR oo
P P, Ok, kP OO 0O 0O kF kP O oo o o
OO P Ok, OO0 0O 0o ok oo e+ o
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Circuit

Schematic diagram

Q1 Vet — w5t
Q2 Qo0 — 0
Q3 os |14 | —
13 ESP8266
Q4 OF |5 I " oo et
Q5 ST CP [ — 14 xtension
11
6  SHCP 1
87 MR 190 ] 13
GND Q7 = N N —m
— - - W3
—  74HC595 [ iy

oo e 2

I”JIIIIHH

15 |
GND |
GND |
GND |

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com
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Sketch

In this section, the 74HC595 is used in the same way as in the previous section, but with different values
transferred. We can learn how to master the digital display by sending the coded value of "0" - "F".
Sketch_14.1_1_Dight_7-Segment_Display

® Sketch 14.1_1_Digit_7-Segment Display | Arduino 1.8.19 -

| File Edit Sketch Tools Help |

Sketch_14.1_1_Digit_7-Segment_Display
20 pinMode (clockPin, OUTPUT) ; A
ode (dataPin, OUTPUT) ;

24Bvoid loop ()

25 // display 0-F on digital tube
=) for (int i = 0; i < 16; i++) {

27 writeData(num[i]);// Send data to 74HCS595

28 delay (1000) ; // delay 1 second

29 writeData (0xff); // Clear the display content |
} ‘

31 |}

338 void writeData (int value) {

34 // Make latchPin output low level

// Send serial data to 74HCS5S
shiftout (dataPin, clockPin, L
// Make latchPin output high

SBFIRST, wvalue):;
7 X 1, then 74HC595 will update the data to parallel output

8 digitalWrite (latchPin, HIGH);

oW oW oW

i3l compatible), 32KB cache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA:~1019KB), 2, v2 Lower Memory, Disabled, None, Only Sketch, 115200 on COM4
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Verify and upload the code, and you'll see a 1-bit, 7-segment display displaying 0-f in a loop.

= >E »m »u » -

The following is the program code:

1

© 0 3 O O1 » W DD

— =
— O

W W W W DN DN DD DD DN DN DD DD DD DD e e e
W N = O © 0 3 O U1 b W N = O O 0 N o O B w N

int dataPin = 14; // Pin connected to DS of 74HC595 (Pinl4)
int latchPin = 12; // Pin connected to ST CP of 74HC595 (Pinl2)
int clockPin = 13; // Pin connected to SH CP of 74HC595 (Pinll)

// Define the encoding of characters 0-F for the common-anode 7-Segment Display

byte num[] = {
0xc0, 0xf9, Oxa4, 0xb0, 0x99, 0x92, 0x82, O0xf8,
0x80, 0x90, 0x88, 0x83, 0xc6, Oxal, 0x86, O0x8e

void setup() {
// set pins to output
pinMode (latchPin, OUTPUT) ;
pinMode (clockPin, OUTPUT) ;
pinMode (dataPin, OUTPUT) ;

void loop() {
// display 0-F on digital tube
for (int i = 0; i < 16; i++) {
writeData(num[i]);// Send data to 74HC595
delay (1000) ; // delay 1 second
writeData (0xff); // Clear the display content

void writeData(int value) {
// Make latchPin output low level
digitalWrite (latchPin, LOW);
// Send serial data to 74HC595
shiftOut (dataPin, clockPin, LSBFIRST, value):
// Make latchPin output high level
digitalWrite (latchPin, HIGH) ;

Any concerns? X support@freenove.com
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First, put encoding of “0"- “F” into the array.

// Define the encoding of characters 0-F for the common-anode 7-Segment Display
byte num[] = {

0xc0, 0xf9, Oxa4, 0xb0, 0x99, 0x92, 0x82, O0xf8,

0x80, 0x90, 0x88, 0x83, 0xc6, Oxal, 0x86, 0x8e
b

Then, in the loop, we transfer the member of the “num” to 74HC595 by calling the writeData function, so
that the digital tube displays what we want. After each display, “Oxff” is used to eliminate the previous effect
and prepare for the next display.

void loop() {

// display 0-F on digital tube

for (int i =0; i < 16; i++) {
writeData(num[i]);// Send data to 74HC595
delay (1000) ; // delay 1 second

writeData (0xff); // Clear the display content

}

—

In the shiftOut() function, whether to use LSBFIRST or MSBFIRST as the parameter depends on the physical
situation.

void writeData(int value) {
// Make latchPin output low level
digitalWrite (latchPin, LOW);
// Send serial data to 74HC595
shiftOut (dataPin, clockPin, LSBFIRST, value);
// Make latchPin output high level, then 74HC595 will update data to parallel output
digitalWrite (latchPin, HIGH) ;
}

If you want to display the decimal point, make the highest bit of each array become 0, which can be
implemented easily by num[i]&0x7f.

- shiftOut (dataPin, clockPin, LSBFIRST, value & Ox7f) :

Any concerns? X support@freenove.com
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Chapter 15.1 Motor & Driver

In this chapter, we will learn about DC motors and DC motor drivers and how to control the speed and

direction of a DC motor.

Project 15.1 Control Motor with Potentiometer

Control the direction and speed of the motor with a potentiometer.

Component List

ESP8266 x1

0000000000

5v 3v33v3 13 12 14 16 EN AO RST

USB cable

---------------------------
oooooooooooooooooooooooooooo

-----------------------------------
-----------------------------------
-----------------------------------
-----------------------------------
-----------------------------------

ooooooooooooooooooooooooooooooooooo
-----------------------------------
-----------------------------------
...................................
ooooooooooooooooooooooooooooooooooo

Breadboard Power module x1
n O

5V OFF 3.3V 5V OFF 3.3V
0000

3
n
> EEE EEE
™

3

Jumper wire M/M x12

9V battery (prepared by yourself) & battery line

Any concerns? X support@freenove.com
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Rotary potentiometer x1 | Motor x1 L293D

(ELET

Component knowledge

L293D

L293D is an IC chip (Integrated Circuit Chip) with a 4-channel motor drive. You can drive a unidirectional DC
motor with 4 ports or a bi-directional DC motor with 2 ports or a stepper motor (stepper motors are covered
later in this Tutorial).

1 - Enable 1 +v e
2 2111 In4 >
3 31 0out1 out4 P&
4 4l ov ov P2
5 21 ov ov P2
6 £ out2 out3 1L
7 Z1n2 In3 e
8 &1 +vmotor Enable 2 -
L293D
Port description of L293D module is as follows:
Pin name Pin number Description
In x 2,7,10,15 Channel x digital signal input pin
Out x 3,6,11,14 Channel x output pin, input high or low level according to In x pin, get
connected to +Vmotor or OV
Enablel 1 Channel 1 and channel 2 enable pin, high level enable
Enable2 9 Channel 3 and channel 4 enable pin, high level enable
ov 4,5,12,13 Power cathode (GND)
+V 16 Positive electrode (VCC) of power supply, supply voltage 3.0~36V
+Vmotor 8 Positive electrode of load power supply, provide power supply for the Out

pin x, the supply voltage is +V~36V
For more detail, please refer to the datasheet for this IC Chip.

Any concerns? X support@freenove.com
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When using L293D to drive DC motor, there are usually two connection options.
The following connection option uses one channel of the L239D, which can control motor speed through
the PWM, However the motor then can only rotate in one direction.

L293D Pin Out )—

Motor CM)

The following connection uses two channels of the L239D: one channel outputs the PWM wave, and the
other channel connects to GND, therefore you can control the speed of the motor. When these two channel
signals are exchanged, not only controls the speed of motor, but also can control the steering of the motor.

L293D Pin Out1 L293D Pin Out1

GND

GND  [L293D Pin Out 2

L293D Pin Out 2

In practical use the motor is usually connected to channel 1 and 2 by outputting different levels to in1 and
in2 to control the rotational direction of the motor, and output to the PWM wave to Enablel port to control
the motor’s rotational speed. If the motor is connected to channel 3 and 4 by outputting different levels to
in3 and in4 to control the motor's rotation direction, and output to the PWM wave to Enable2 pin to control

the motor’s rotational speed.

Circuit

Use caution when connecting this circuit because the DC Motor is a high-power component. Do not use the
power provided by the ESP8266 to power the motor directly, as this may cause permanent damage to
your RPi! The logic circuit can be powered by the ESP8266's power or an external power supply, which should
share a common ground with ESP8266.

Any concerns? X support@freenove.com
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Schematic diagram

2 2
3 = RST w
GP1073 1 Enable 1 +v |16 - A0 [ —
GPI012 21 In 1 In4 [12 —|® Espg266 S|
31 out 1 out4 P4 1 — 16 Sy S—
Al oy ov P13 GPIO14 14 GPIO Extension ol
31 ov ov H2 — [sPlon2 12 Py
! 61 out2 out3 [LL GPIOT3 3 e
In2 In3 {12 — ™ oND ——
o8 +Vmotor Enable 2 |2~ —3"3 GND |—
— 5 GND
] (293D
3.3V 5V ppe—
GND T T GND

BreadBoardPower —

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

~

Press power switch

when using.

Select 3.3V ]
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Sketch

Sketch_15.1_Control_Motor_by L293D

@ Sketch_17.1_Control_Metor_by_ L2930 | Arduine 1.8.19 - O x

File Edit Sketch Tools Help

Sketeh_17.1_Control_Motor_by_L283D

~

2l8void loop() {

22 int potenVal = analogRead(AQ);// Convert the voltage of rotary potentiometer into digital
23 rotationSpeed = potenVal - 512;

24 if (potenVal > 512)

25 rotationDir = true;

26 else

27 rotationDir = false;

28 // Calculate the motor speed

29 rotationSpeed = abs (potenVal - 512);

30 //Control the steering and speed of the motor

31 driveMotor (rotationDir, constrain(rotationSpeed,0, 512));
32 1

int spd) {

if (dir) {// Control motor rotation direction
digitalWrite (inlPin, HIGH);

37 digitalWrite (in2Pin, LOW):;

38 }

398 else {

40 digitalWrite (inlPin, LOW);

41 digitalWrite (in2Pin, HIGH);

42 1 v
< >

GMEM, 4MEB (FS:2MB OT. wory, Disabled, Mone,

Download code to ESP8266, rotate the potentiometer in one direction and the motor speeds up slowly in one
direction. And then rotate the potentiometer in the other direction and the motor will slow down to stop. And
then rotate it in an inverse direction to accelerate the motor.

Any concerns? X support@freenove.com
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greater than 512
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The following is the sketch:
int inlPin = 12; // Define L293D channel 1 pin
int in2Pin = 14; // Define L293D channel 2 pin
int enablelPin = 13; // Define L293D enable 1 pin

boolean rotationDir; // Define a variable to save the motor’ s rotation direction

int rotationSpeed; // Define a variable to save the motor rotation speed

void setup() {
// Initialize the pin into an output mode:
pinMode (in1Pin, OUTPUT) ;
pinMode (in2Pin, OUTPUT) ;
pinMode (enablelPin, OUTPUT) ;

void loop() {
int potenVal = analogRead(AO);// Convert the voltage of rotary potentiometer into digital
rotationSpeed = potenVal - 512;
if (potenVal > 512)
rotationDir = true;
else
rotationDir = false;
// Calculate the motor speed
rotationSpeed = abs(potenVal - 512);
//Control the steering and speed of the motor

driveMotor (rotationDir, constrain(rotationSpeed, 0, 512));

void driveMotor (boolean dir, int spd) {
if (dir) {// Control motor rotation direction
digitalWrite(inlPin, HIGH) ;
digitalWrite (in2Pin, LOW);
}
else {
digitalWrite (inlPin, LOW);
digitalWrite (in2Pin, HIGH);
1
analogWrite (enablelPin, spd); // Control motor rotation speed
1
The ADC of ESP8266 has a 10-bit accuracy, corresponding to a range from 0 to 1023. In this program, set the

number 512 as the midpoint. If the value of ADC is less than 512, make the motor rotate in one direction. If
the value of ADC is greater than 512, make the motor rotate in the other direction. Subtract 512 from the
ADC value and take the absolute value and use this result as the speed of the motor.

! int potenVal = analogRead(AO);// Convert the voltage of rotary potentiometer into digital

Any concerns? DX support@freenove.com
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rotationSpeed = potenVal — 512;
if (potenVal > 512)
rotationDir = true;
else
rotationDir = false;
// Calculate the motor speed
rotationSpeed = abs(potenVal - 512);
//Control the steering and speed of the motor

driveMotor (rotationDir, constrain(rotationSpeed,0,512)):

}
Function driveMotor is used to control the rotation direction and speed of the motor. The dir represents
direction while spd refers to speed.

void driveMotor (boolean dir, int spd) {

if (dir) {// Control motor rotation direction
digitalWrite(inlPin, HIGH);
digitalWrite(in2Pin, LOW);

}

else {
digitalWrite(inlPin, LOW);
digitalWrite(in2Pin, HIGH) ;

}

analogWrite (enablelPin, spd); // Control motor rotation speed

Any concerns? X support@freenove.com
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Chapter 16 Servo

Previously, we learned how to control the speed and rotational direction of a motor. In this chapter, we will
learn about servos which are a rotary actuator type motor that can be controlled to rotate to specific angles.

Project 16.1 Servo Sweep

First, we need to learn how to make a servo rotate.

Component List

ESP8266 x1 USB cable

0000000000

5v 3v33v3 13 12 14 16 EN AO RST

1Sy
L

3IAON33H4

[—
. X1

001

]
SEEA
9978453

On

Breadboard x1

--------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooo

---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
...............................................................
---------------------------------------------------------------

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------
---------------------------------------------------------------
...............................................................
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Servo x1 Jumper wire M/M x5

— - - - - - -

Any concerns? X support@freenove.com
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Component knowledge

Servo

Servo is a compact package which consists of a DC motor, a set of reduction gears to provide torque, a sensor
and control circuit board. Most servos only have a 180-degree range of motion via their “horn”. Servos can
output higher torque than a simple DC motor alone and they are widely used to control motion in model cars,
model airplanes, robots, etc. Servos have three wire leads which usually terminate to a male or female 3-pin
plug. Two leads are for electric power: positive (2-VCC, Red wire), negative (3-GND, Brown wire), and the
signal line (1-Signal, Orange wire), as represented in the Servo provided in your Kit.

o=

We will use a 50Hz PWM signal with a duty cycle in a certain range to drive the Servo. The lasting time of
0.5ms-2.5ms of PWM single cycle high level corresponds to the servo angle 0 degrees - 180 degree linearly.
Part of the corresponding values are as follows:

High level time Servo angle ‘

0.5ms 0 degree
Ims 45 degree
1.5ms 0 degree
2ms 45 degree
2.5ms 180 degree

When you change the servo signal value, the servo will rotate to the designated angle.

Any concerns? X support@freenove.com
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Circuit

Use caution when supplying power to the servo, it should be 5V. Make sure you do not make any errors when
connecting the servo to the power supply.

Schematic diagram

RST w
AO X —
- ESP8266 |
% Signal | 14 GPIO Extension o L
VCC = 12 P
oND [3— | E i
S = , 33 GND ——
ervo = 5V
l 3V3 GND |—
5V GND j

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

Any concerns? X support@freenove.com
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Sketch

How to install the library

If you haven't installed it yet, please do so before learning. The steps to add third-party Libraries are as follows:
open arduino->Sketch->Include library-> Manage libraries.  Enter "Servo" in the search bar and select
"Servo" for installation. Refer to the following operations:

@ Library Manager X
Type |All v | Topic |All v | |Servo
Servo A

by Arduino Version 1.1.8 INSTALLED

Allows Arduino/Genuino boards to control a variety of servo motors. This library can control 2 great number of servos.
It makes careful use of timers: the library can control 12 servos using only 1 timer.

On the Arduino Due you can control up to 60 servos.

More info

Select version v Install

Use the Servo library to control the servo motor and let the servo motor rotate back and forth.
Sketch_16.1_Servo_Sweep

@ Sketch_18.1_Servo_Sweep | Arduino 1.8.19 — [} X
File Edit Sketch Toals Help

Sketch_18.1_Servo_Sweep

12 int servoPin = 15; // Servo motor pin ~
13

148void setup() {

15 myservo.attach(servoPin, 500, 2500); // attaches the servo on servoPin to the servo object

le |}

178void loaop() {

18

5

for (posval = 0; posVal <= 180; posval += 1) { // goes from 0 degrees to 180 degrees

o,

// in steps of 1 degree

myservo.write (posval) // tell servo to go to position in variable 'pos'
delay(15); // waits 15ms for the servo to reach the position
}
B for (posval = 180; posVal >= 0; posVal -= 1) { // goes from 130 degrees to 0 degrees
myservo.write (posval); // tell servo to go to position in variable 'pos'
delay(15); // waits 15ms for the servo to reach the position

[ T S S S L S LS s I
CO =1 & U = W R

+ 32KB IRAM (balan g LA GMEM, 4ME (

Compile and upload the code to ESP8266, the servo will rotate from O degrees to 180 degrees and then
reverse the direction to make it rotate from 180 degrees to 0 degrees and repeat these actions in an endless
loop.

Any concerns? X support@freenove.com
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The following is the program code:

#include <Servo.h>

Servo myservo; // create servo object to control a servo
int posVal = 0; // variable to store the servo position
int servoPin = 15; // Servo motor pin
void setup() {
myservo. attach (servoPin, 500, 2500):// attaches the servo on servoPin to the servo object
}
void loop() {
for (posVal = 0; posVal <= 180; posVal += 1) { // goes from 0 degrees to 180 degrees
// in steps of 1 degree
myservo. write (posVal) ; // tell servo to go to position in variable ’pos
delay (15) ; // waits 156ms for the servo to reach the position
}
for (posVal = 180; posVal >= 0; posVal —= 1) { // goes from 180 degrees to 0 degrees
myservo. write (posVal) ; // tell servo to go to position in variable ' pos

delay (15) ; // waits 15ms for the servo to reach the position

}

Servo uses the Servo library, like the following reference to Servo library:

! #include <Servo.h>

Servo library provides the Servo class that controls it. Servo class must be instantiated before using:

- Servo myservo; // create servo object to control a servo

Set the control servo motor pin, the time range of high level.

- myservo. attach(servoPin, 500, 2500);// attaches the servo on servoPin to the servo object l

After initializing the servo, you can control the servo to rotate to a specific angle:

- myservo.write(posVal);

Reference

Servo class must be instantiated when used, that is, define an object of Servo type, for example:
Servo myservo;
The function commonly used in the servo class is as follows:
setPeriodHertz (data) : Set the frequency of the servo motor.
attach(pin,low,high): Initialize the servo,
pin: the port connected to servo signal line.

low: set the time of high level corresponding to 0 degree.

Any concerns? DX support@freenove.com
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high: set the time of high level corresponding to 180 degrees.
write(angle): Control servo to rotate to the specified angle.

Any concerns? X support@freenove.com
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Project 16.2 Servo Knop

Use a potentiometer to control the servo motor to rotate at any angle.

Component List

ESP8266 x1 USB cable

20
2o
2o

1y

]
n I n
9978453
NO gy ¥

001
JAQON33HA
| __PX]

;

Breadboard x1

---------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
---------------------------------------------------------------

---------------------------------------------------------------
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
-----------------------------------------------------------
---------------------------------------------------------------

--------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooo

Servo x1 Jumper wire M/M x10

Any concerns? X support@freenove.com
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Circuit

Use caution when supplying power to the servo, it should be 5V. Make sure you do not make any errors when
connecting the servo to the power supply.

Schematic diagram

5V
2
3 RST X j—
- AO RX |—
N ESP8266 |
1 14 GPIO Extension L~
12 2 1
— 13 15 5 Signal
= 33 GND 2| vee 0)
. T 313 GND GND
5V GND i T

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

Any concerns? X support@freenove.com
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Sketch

Sketch_16.2_Control_Servo_by_Potentiometer

@ Sketch_18.2_Control_Servo_by Potentiometer | Arduino 1.8.19 - m] X
File Edit Sketch Tools Help

Sketeh_18.2_Control_Servo_by_Potentiometer

~

178/

18 myservo.attach (servoPin, 500, 2500);

19 Serial.begin(115200);

20 |}

21

228void loop() {

23 // read the wvalue of the botentiometer (value between 0 and 1023)
24 potVal = analogRead(potPin);

25 Serial.printf("potval 1: %d\t",potval);:

.
o

// scale it to use it with the servo (value betwesen 0 and 180)
potVal = map(potval, 0, ADC Max, 0, 180);

// set the servo position according to the scaled wvalue
myservo.write (potvVal);

Serial.printf ("potvVal 2: %d\n",potVal);

delay(15):// wait for the servo to get there

b

no

O B -

[N UVI UV %)

[N,
<

| &2B(new aborts ablec phers (mo: npatih AM (balanced) eac cros for IRAM/PROGMEM, 4MB (FS:2ZMB OTA~1D maory, Disabled,

Compile and upload the code to ESP8266, twist the potentiometer back and forth, and the servo motor rotates
accordingly.

The following is the program code:

1 #include <Servo.h>

2 ftidefine ADC Max 1023 // This is the default ADC max value on the ESP8266 (12 bits ADC
3 width) :

4

5 Servo myservo; // create servo object to control a servo

6

7 int servoPin = 15; // GPIO pin used to connect the servo control (digital out)

8 int potPin = AO; // GPIO pin used to connect the potentiometer (analog in)

Any concerns? X support@freenove.com
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int potVal; //variable to read the value from the analog pin

void setup()
{
myservo. attach (servoPin, 500, 2500); // attaches the servo on servoPin to the servo object

Serial. begin(115200) ;

void loop() {

potVal = analogRead(potPin); // read the value of the potentiometer (value between 0 and
1023)

Serial.printf ("potVal 1: %d\t”, potVal) ;

potVal = map(potVal, 0, ADC Max, 0, 180):// scale it to use it with the servo (value
between 0 and 180)

myservo. write (potVal) ; // set the servo position according to the scaled
value

Serial.printf (“potVal 2: %d\n”, potVal) ;

delay (15) ; // wait for the servo to get there

}
In this experiment, we obtain the ADC value of the potentiometer and store it in potVal. Use map function
to convert it into corresponding angle value and we can control the motor to rotate to a specified angle,
and print the value via serial.

Any concerns? X support@freenove.com
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Chapter 17 LCD1602

In this chapter, we will learn about the LCD1602 Display Screen.

Project 17.1 LCD1602

In this section we learn how to use LCD1602 to display something.

Component List

ESP8266 x1 USB cable

<0
o
o

w
<
w
w
<

o
0
o
o
o
o

-
N
-
)
m
2
>
o
x
%)
4

ki Krfe)

1Sy

]
n M n
9978453
NO gy ¥

JAON33HA

001

[ =<1
on XL
0

;

Breadboard x1

-------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooo

---------------------------------------------------------------
---------------------------------------------------------------
...............................................................
---------------------------------------------------------------
---------------------------------------------------------------

---------------------------------------------------------------
---------------------------------------------------------------
---------------------------------------------------------------
...............................................................
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

--------------------------------------------------
--------------------------------------------------

LCD1602 Module x1 Jumper wire F/M x6

Any concerns? X support@freenove.com
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Component knowledge

[2C communication

I2C (Inter-Integrated Circuit) is a two-wire serial communication mode, which can be used for the connection
of micro controllers and their peripheral equipment. Devices using I12C communication must be connected to
the serial data (SDA) line, and serial clock (SCL) line (called 12C bus). Each device has a unique address and
can be used as a transmitter or receiver to communicate with devices connected to the bus.

LCD1602 communication'

The LCD1602 display screen can display 2 lines of characters in 16 columns. It is capable of displaying numbers,
letters, symbols, ASCIl code and so on. As shown below is a monochrome LCD1602 display screen along with
its circuit pin diagram.

— NS LNON OO

VSS
VDD
LCD1602

I2C LCD1602 display screen integrates a 12C interface, which connects the serial-input & parallel-output
module to the LCD1602 display screen. This allows us to only use 4 lines to the operate the LCD1602.

-4 GND

2lycc |mmmmm
_3_ SDA EEEER
4 scL ——

12C LCD1602 Module

The serial-to-parallel IC chip used in this module is PCF8574T (PCF8574AT), and its default 12C address is
0x27(0x3F).

Any concerns? X support@freenove.com
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Below is the PCF8574 pin schematic diagram and the block pin diagram:

PCF8574 chip pin diagram:

A0 [1]
A1 [2]
% 3]
PO [4]
P1[5]
P2 6]
P3 [7]
Vss [8]

U

PCF8574
PCF8574A

[16] Voo
15] spA
14] scL
[13] INT
[12] P7
[11] Ps
[10] Ps
[9] P4

PCF8574 module pin diagram

| 11|
DO <
5839
<
5
28 QOO 2|2
0>SEaazzzzdadaaao |9
| v eof | 0] of oo o S S| N 2] I 2] €]

PCF8574 module pin and LCD1602 pin are corresponding to each other and connected with each other:

vssH— GND

voDl2-2{vbD  GnND
volP—31 vo vCe
rRsl4-4] po SDA

rRw 22| p1 SCL
EIS 6]po

peol—] NC

pe1/8-8] NC

pe2}2 91 ne

pe3 {1919 N

D4 {111 py

pB5[1212] ps

pBe 313! pg

pB7[414] p7

LED+[215] p3

LeD-[618} onD

LCD1602 PCF8574

So we only need 4 pins to control the 16 pins of the LCD1602 display screen through the 12C interface.

In this project, we will use the 12C LCD1602 to display some static characters and dynamic variables.

Any concerns? X support@freenove.com
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Circuit

Schematic diagram

12C LCD1602 Module

I SCLIZ
SDA
EEEEN 3
mmnnm| VCCi3 l
GND ] —

RST X
A0 RX

" ESP8266 °

14 GPIO Extension

12
13 15
V3 GND
V3 GND
5V GND

AT

* e 0 00
8 8 0 0

L N IR N 1
LI 1

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

Any concerns? X support@freenove.com
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Sketch

How to install the library

We use the third party library LiquidCrystal 12C. If you haven't installed it yet, please do so before learning.
The steps to add third-party Libraries are as follows: open arduino->Sketch->Include library-> Manage
libraries. Enter " LiquidCrystal 12C" in the search bar and select " LiquidCrystal 12C " for installation.

&% Library Manager *
Type All “w | Topic ALl w | |LiquidCrystal I2C
Easy creation of a tree based menu with screensaver and multi layers. Examples for the basic function and different cutput A
types [serial moniter, liquiderystal, i2c, graphic displays (ugglib / u8gZlib... ]]
Mare info

LigquidCrystal I2C

by Frank de Brabander Version 1.1.2 INSTALLED
A library for I2C LCD displays. The library allows to contral 12C displays with functions extremely similar to LiguidCrystal library.
THIS LIBRARY MIGHT MOT BE COMPATIBLE WITH EXISTING SKETCHES.

Mare info

Select version Inztall

Use 12C LCD 1602 to display characters and variables.

Any concerns? X support@freenove.com
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Sketch_17.1_Display_the_string_on_LCD1602

File Edit Sketch Tools Help

Sketch_201_Display_the_string_on_LCD1602

1= ~
7 |#include <LiguidCrystal I2C.h>
& #include <Wire.h>
10 | #define SDR 13 S/Define SDR pins
11 #define 5CL 14 f/Define 5CL pins
13E
7 LiguidCrystal I2C led({0x27,1&,2);
128 void setup() {
148 Wire.begin(SDR, 35CL); f/ attach the IIC pin
2 led.init{}: Sf LCD driver initialization
21 led.backlighto{): S/ Open the backlight
22 led. setCursor(0,0) 7 S/ Move the curscr to row 0, column 0O
23 led.print ("hello, world!™): S/ The print content is displayed on the LCD
24 1
260 void loop() {
27 led.setCursor{0, 1) : ff Move the curscr to row 1, columm O
28 led.print ("Counter:™) ; S/ The count is displayed ewvery second
25 led.print {(millis{) / 1000});
30 delay {1000} ;
31 |1 W

Compile and upload the code to ESP8266 and the LCD1602 displays characters.

Any concerns? X support@freenove.com
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If you cannot see anything on the display or the display is not clear, try rotating the white knob on back of
LCD1602 slowly, which adjusts the contrast, until the screen can display clearly.

The following is the program code:

1 #include <LiquidCrystal I12C.h>

2 #include <Wire.h>

3

4 #define SDA 13 //Define SDA pins

5 #define SCL 14 //Define SCL pins

6

7 /%

8 * note: If 1c¢d1602 uses PCF8574T, 11C' s address is 0x27

9 * or 1cd1602 uses PCF8574AT, 11C' s address is 0x3F

10 | =/

11 LiquidCrystal I2C 1lcd(0x27, 16, 2) ;

12

13 | void setup() {

14 Wire. begin (SDA, SCL); // attach the IIC pin

15 led. init Q) ; // LCD driver initialization

16 lcd. backlight O ; // Turn on the backlight

17 lcd. setCursor (0, 0) ; // Move the cursor to row 0, column 0
18 led. print (“hello, world! 7); // The print content is displayed on the LCD
19 | !

20

21 void loop() {

22 lcd. setCursor (0, 1) ; // Move the cursor to row 1, column 0
23 led. print (“Counter:”) ; // The count is displayed every second
24 led. print (millis() / 1000) ;

25 delay (1000) ;

26 |}

Any concerns? X support@freenove.com
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Include header file of Liquid Crystal Display (LCD)1602 and 12C.

1 #include <LiquidCrystal I12C.h>
2 #include <Wire.h>

Instantiate the 12C LCD1602 screen. It should be noted here that if your LCD driver chip uses PCF8574T, set

the 12C address to 0x27, and if uses PCF8574AT, set the |12C address to Ox3F.

\ 11 | LiquidCrystal 12C lcd(0x27, 16, 2) :

Initialize 12C and set its pins as 13,14. And then initialize LCD1602 and turn on the backlight of LCD.

14 Wire. begin (SDA, SCL); // attach the IIC pin
15 led. init () ; // LCD driver initialization
16 led. backlight () ; // Turn on the backlight
Move the cursor to the first row, first column, and then display the character.
17 led. setCursor (0, 0) ; // Move the cursor to row 0, column 0
18 led. print (“hello, world! 7); // The print content is displayed on the LCD

Print the number on the second line of LCD1602.

21 | void loop() {

22 led. setCursor (0, 1) ; // Move the cursor to row 1, column 0
23 led. print (“Counter:”) ; // The count is displayed every second
24 led. print (millis() / 1000) ;
25 delay (1000) ;
26 |}

Reference

LiquidCrystal, for example:
LiquidCrystal I2C 1cd(0x27, 16, 2) ;

per column.
init();
Initializes the Lcd1602's device
backlight () ;
Turn on Lcd1602’s backlight.
setCursor (column, row) ;
Sets the screen’s column and row.
column: The range is 0 to 15
row: The range is 0 to 1.
print (String) ;
Print the character string on Lcd1602

The LiquidCrystal class can manipulate common LCD screens. The first step is defining an object of

Instantiate the Lcd1602 and set the 12C address to 0x27, with 16 columns per row and 2 rows

Any concerns? X support@freenove.com
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Chapter 18 Ultrasonic Ranging

In this chapter, we learn a module which use ultrasonic to measure distance, HC SRO4.

Project 18.1 Ultrasonic Ranging

In this project, we use ultrasonic ranging module to measure distance, and print out the data in the terminal.

Component List

ESP8266 x1

1sy

n I |n
EEZEN
3AON33HA

001

USB cable

Jumper wire F/M x4

—— s

HC SR04 x1

Component Knowledge

The ultrasonic ranging module uses the principle that ultrasonic waves will be sent back when encounter
obstacles. We can measure the distance by counting the time interval between sending and receiving of the

Any concerns? X support@freenove.com

www.freenove.com .
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ultrasonic waves, and the time difference is the total time of the ultrasonic wave's journey from being
transmitted to being received. Because the speed of sound in air is a constant, about v=340m/s, we can
calculate the distance between the ultrasonic ranging module and the obstacle: s=vt/2.

RIC (€ C((
1)) ) ) ) ))

| < S >| 25=V.t.

The HC-SR04 ultrasonic ranging module integrates both an ultrasonic transmitter and a receiver. The
transmitter is used to convert electrical signals (electrical energy) into high frequency (beyond human hearing)
sound waves (mechanical energy) and the function of the receiver is opposite of this. The picture and the
diagram of the HC SR04 ultrasonic ranging module are shown below:

HC-SR04

R E
1 vl <A ((((
HC-SR04
Pin description:
Pin Description ‘
VCC power supply pin
Trig trigger pin
Echo Echo pin
GND GND
Technical specs:
Working voltage: 5V Working current: 12mA
Minimum measured distance: 2cm Maximum measured distance: 200cm

Instructions for use: output a high-level pulse in Trig pin lasting for least 10us, the module begins to transmit
ultrasonic waves. At the same time, the Echo pin is pulled up. When the module receives the returned
ultrasonic waves from encountering an obstacle, the Echo pin will be pulled down. The duration of high level
in the Echo pin is the total time of the ultrasonic wave from transmitting to receiving, s=vt/2.

10us
Trigger signal
(Input)

Echo signal
(Output)

Echo time

Distance = Echo time x sound velocity / 2 .

Circuit

Note that the voltage of ultrasonic module is 5V in the circuit.

‘ Schematic diagram

Any concerns? X support@freenove.com
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RST I
- A0 RX

HC-SR04 — N
_|., ESP8266

Gnd 7 1% .
Echo 3 14 GPIO Extension
Trlg 5 12

Ve 7 13 15
3V3 GND

—' 3V3 GND

GND

- 5V

5
4
0
2

|

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

HC-SR04
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T e 0 00 * e 0 00 T e 0 00 L)
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Sketch

Sketch_18.1_Ultrasonic_Ranging

@5(---5 211 Lilkrazanic Bana ne rduina 1.8.13 Hourly Bui

File Edit Sketch Tools Help

Sketch_21.1_Ultrasonic_Ranging
=] ~

SR
]
|

#define trigPin 13 // define TrigPin
#define echoPin 14 // define EchoPin.
| © #define MRAX DISTANCE 700 // Maximum sensor distance is rated at 400-500cm.

| 11 float timeOut = MRYX DISTANCE * &0;
12 int soundVelocity = 340; // define sound speed=340m/s3

14E void setup() |

| 15 pinMode (trigPin, OUTFUT) ; /S set trigPin to output mode

la pinMode {(echoPin, INFUT) 7 // set echoPin to input mode

17 Serial.begin (115200} ; // Open serial monitor at 115200 baud to see ping results.

(R

1B woid loop() |

1 delay (100); // Wait 100ms between pings (about 20 pings/sec).

2 Serial.printf("Distance: ");

3 Serial.print{getSonar({)); // Send ping, get distance in cm and print result
4 Serial.println{™cm");

n
—_—

TH £float getSonar({) |
unsigned long pingTime:
float distance;

[ S5 ST T O T N S T S I I O

//f make trigPin output high lewvel lasting for 10ps to triger HC SR04

L

| 31 digitalWrite (trigPin, HIGH):;

| 32 delayMicroseconds (10} ;

| 33 digitalWrite (trigPin, LOW]}:

! 34 f/ Walt HC-5R04 returning to the high lewvel and measure ocut this waitting time

[ 35 pingTime = pulseIn({echoPin, HIGH, timelut);

// calculate the distance according to the time

37 distance = (flcat)pingTime * scundVelocity /7 2 / 10000;
return distance; // return the distance wvalue

[
o
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Download the code to ESP8266, open the serial port monitor, set the baud rate to 115200 and you can use
it to measure the distance between the ultrasonic module and the object. As shown in the following figure:

& come — O X

| =

Distance: 20.7&cm ~
Distance: 2%.32cm
Distance: 9.03cm
Distance: 14.77cm
Distance: 13.3%cm
Distance: 43.l0cm
Distance: 150.%3cm
Distance: 147.4Z2cm
Distance: 147.%2cm
Distance: 1459.1%cm
Distance: 147.%2cm
Distance: 147.35cm

Distance: 147.1%cm s
W

@Au‘tos:roll DS}mw timestamp Hewline V| |1152€IU baud V| | Clear output

The following is the program code:

#tdefine trigPin 13 // define trigPin

#tdefine echoPin 14 // define echoPin.

#define MAX DISTANCE 700 // Maximum sensor distance is rated at 400-500cm.
//timeOut= 2#MAX DISTANCE /100 /340 *1000000 = MAX DISTANCE*58. 8

float timeOut = MAX DISTANCE * 60;

int soundVelocity = 340; // define sound speed=340m/s

void setup() {
pinMode (trigPin, OUTPUT) ;// set trigPin to output mode
pinMode (echoPin, INPUT) ; // set echoPin to input mode
Serial. begin(115200) ; // Open serial monitor at 115200 baud to see ping results.

void loop() {
delay (100) ; // Wait 100ms between pings (about 20 pings/sec)
Serial. printf (“Distance: ”);
Serial. print (getSonar()); // Send ping, get distance in cm and print result

Serial.println(“cm”) ;

float getSonar() {
unsigned long pingTime;
float distance;
// make trigPin output high level lasting for 10us to trigger HC SR04
digitalWrite (trigPin, HIGH);
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delayMicroseconds (10) ;
digitalWrite (trigPin, LOW);
// Wait HC-SR04 returning to the high level and measure out this waiting time
pingTime = pulseln(echoPin, HIGH, timeOut);
// calculate the distance according to the time
distance = (float)pingTime * soundVelocity / 2 / 10000;
return distance; // return the distance value
}
First, define the pins and the maximum measurement distance.

#define trigPin 13 // define trigPin

#define echoPin 14 // define echoPin.

#define MAX _DISTANCE 700 // Maximum sensor distance is rated at 400-500cm.
If the module does not return high level, we cannot wait for this forever, so we need to calculate the time
period for the maximum distance, that is, time Out. timeOut= 2*MAX_DISTANCE/100/340+1000000. The
result of the constant part in this formula is approximately 58.8.
! float timeOut = MAX DISTANCE * 60;
Subfunction getSonar () function is used to start the ultrasonic module to begin measuring, and return the
measured distance in cm units. In this function, first let trigPin send 10us high level to start the ultrasonic
module. Then use pulseln () to read the ultrasonic module and return the duration time of high level. Finally,
the measured distance according to the time is calculated.

float getSonar() {
unsigned long pingTime;
float distance;
// make trigPin output high level lasting for 10us to triger HC SR04?
digitalWrite (trigPin, HIGH);
delayMicroseconds (10) ;
digitalWrite (trigPin, LOW);
// Wait HC-SR04 returning to the high level and measure out this waitting time
pingTime = pulseln(echoPin, HIGH, timeOut);
// calculate the distance according to the time
distance = (float)pingTime * soundVelocity / 2 / 10000;
return distance; // return the distance value

}

Lastly, in loop() function, get the measurement distance and display it continually.

void loop() {
delay (100); // Wait 100ms between pings (about 20 pings/sec).
Serial. printf (“Distance: ”);
Serial. print(getSonar()); // Send ping, get distance in cm and print result

Serial. println(“cm”) ;
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About function pulseIn():

pin: the number of the Arduino pin on which you want to read the pulse. Allowed data types: int.
value: type of pulse to read: either HIGH or LOW. Allowed data types: int.
timeout (optional): the number of microseconds to wait for the pulse to start; default is one second.
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Project 18.2 Ultrasonic Ranging

Component List and Circuit

Component List and Circuit are the same as the previous section.

Sketch

How to install the library

We use the third party library UltrasonicSensor. If you haven't installed it yet, please do so before learning.
The steps to add third-party Libraries are as follows: open arduino->Sketch->Include library-> Manage
libraries. Enter "UltrasonicSensor” in the search bar and select "UltrasonicSensor” for installation.

Refer to the following operations:

9 Sketch_21.2_Ultrasonic_Ranging | Arduino 1.8.13 Hourly Build 2020/02/19 03:33 — O X

File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U
Sketeh Upload Using Programmer Ctrl+Shift+U
18/ Export compiled Binary Ctrl+Alt+S
3 Show Sketch Folder Cirl+K m the distance between the module and the object
"_1 Include Library 3 £
: n Add File.. Manage Libraries... Ctrl+Shift+1
7 |#include <UltrasonicSensor.h> Add ZIP Library...
% UltrasonicSensor ultrasonic(l3, 14); Arduino libraries
1o Bridge
11E void setup() { Eeol
12 Serial.begin(9600): splora
13 Ethernet
14 int temperature = 227 Eirmata
15 ultrasonic.setTemperaturs (temperature) ; GSM
1lé |}
&% Library Manager ot
Tyvpe |ﬂl L | Topic |Lll R | |Ultrasonic5ensor
UltrasonicSensor ~
by Giuseppe Martini Version 1.1.0 INSTALLED
Allows ArduinofGenuino boards to simplify the use of the Ultrasonic Sensor. This library simplify the use of a Ultrasonic.
It contains many function to manage a Ultrasonic Sensor.
Mare info
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Sketch_18.2_Ultrasonic_Ranging

9 Sketch_21.2_Ultrasonic_Ranging | Arduing 1.8.13 Hourly Build 2020/02/19 03:33 - O *

File Edit Sketch Tools Help

Sketch_21.2_Ultrasonic_Ranging

=

128

#include

UltrasonicSensor ultrasonic(l3,

<Jltrasoniclensor.h>

11 void setup{) |

Serial.begin{115200);

int temperature
ultrasonic.setlemperature (temperature) ;

wvold loop()

Serial.printf ("Distance:
delay(300);

= 22r

14) ¢

Download the code to ESP8266, open the serial port monitor, set the baud rate to 115200. Use the
ultrasonic module to measure distance. As shown in the following figure:

& coM6

Send

<

Distance:
Distance:
Distance:
Distance:
Distance:
Distance:
Distance:
Distance:
Distance:
Distance:
Distance:
Distance:

20cm
120cm
Sécm
125cm
22cm
22cm
90cm
122cm
lécm
20cm
Scm
Scm

>

Autoseroll [ Show timestemp

Hewline w | 115200 baud Clear output
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The following is the program code:

1 #include <UltrasonicSensor.h>

2 //Attach the trigger and echo pins to pins 13 and 14 of esp8266
3 UltrasonicSensor ultrasonic (13, 14);

4

5 void setup() {

6 Serial.begin(115200);

7 //set the speed of sound propagation according to the temperature to reduce errors
8 int temperature = 22; //Setting ambient temperature

9 ultrasonic.setTemperature(temperature);

10 |}

11

12 void loop() {

13 int distance = ultrasonic. distancelnCentimeters();

14 Serial. printf (“Distance: %dcm\n”, distance) ;

15 delay (300) ;

16 |!

First, add UltrasonicSensor library.

‘ 1 ‘ #include <UltrasonicSensor.h> ‘

Define an ultrasonic object and associate the pins.

‘ 3 ‘ UltrasonicSensor ultrasonic (13, 14); ‘

Set the ambient temperature to make the module measure more accurately.

‘ 9 ‘ ultrasonic. setTemperature (temperature) ; ‘

Use the distancelnCentimeters function to get the distance measured by the ultrasound and print it out
through the serial port.

12 void loop() {
13 int distance = ultrasonic. distanceInCentimeters() ;
14 Serial. printf (“Distance: %dcm\n”, distance) ;
15 delay (300) ;
16 |}
Reference

class UltrasonicSensor must be instantiated when used, that is, define an object of Servo type, for example:
UltrasonicSensor ultrasonic(13, 14);
setTemperature(value): The speed of sound propagation is different at different temperatures. In
order to get more accurate data, this function needs to be called. value is the temperature value of the
current environment.
distanceInCentimeters () : The ultrasonic distance acquisition function returns the value in centimeters.
distancelnMillimeters(): The ultrasonic distance acquisition function returns the value in millimeter.
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Chapter 19 Infrared Remote

In this chapter, we'll learn how to use an infrared remote control, and control a LED.

Project 19.1 Infrared Remote Control

First, we need to understand how infrared remote control works, then get the command sent from infrared

remote control.

Component List

ESP8266 x1

<0
o
o
o
o
o
o
o
(o]

w
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w
w
<
-
N
-
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-
)
m
2
>
o
x
%)
4

1Sy
ki Krfe)

NO g ¥

JAON33HA

|m
)
g
=
I

[ =<1
e XL

001

USB cable

Breadboard x1

Jumper wire M/M x6
—ea.s 4444

Infrared Remote x1
(May need CR2025 battery x1, please check the holder)

Infrared Remote x1 | Resistor 10kQ x1

” %

 0©00006@ |
©O00®O
 ©000000
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Component knowledge

Infrared Remote

An infrared(IR) remote control is a device with a certain number of buttons. Pressing down different buttons
will make the infrared emission tube, which is located in the front of the remote control, send infrared ray with
different command. Infrared remote control technology is widely used in electronic products such as TV, air
conditioning, etc. Thus making it possible for you to switch TV programs and adjust the temperature of the
air conditioning when away from them. The remote control we use is shown below:

Infrared receiver
An infrared(IR) receiver is a component which can receive the infrared light, so we can use it to detect the
signal emitted by the infrared remote control. DATA pin here outputs the received infrared signal.

\/

& U paTA
-2]GND
I | | Slvee
IR Receiver
123
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When you use the infrared remote control, the infrared remote control sends a key value to the receiving
circuit according to the pressed keys. We can program the ESP8266 to do things like lighting, when a key

value is received.

The following is the key value that the receiving circuit will receive when each key of the infrared remote

control is pressed.

ICON KEY Value

FFA25D

FFE21D

FF22DD

FFO2FD

FFC23D

FFEO1F

FFA857

FFOO6F

FF6897

FF9867

00O VWOHOHO9

ICON KEY Value
FFBO4F

FF30CF

FF18E7

FF7A85

FF10EF

FF38C7

FF5AA5

FF42BD

FF4AB5

FF52AD

ONOROHOHONONONONON®
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Circuit

Schematic diagram

IR Receiver
_§“ VCC
5 GND
1 DATA
R1
RST X 10k Q

AO RX

PN ESP8266

-1 16

14 GPIO Extension ¢ |
. 12 2
3.3V

I 13 15 |
3v3 GND |

33 GND
5V GND

Hardware connection. If you need any support, please feel free to contact us via: support@freenove.com

| |

0'. L * o @ 9

o‘llo .. .
e @ e & & & 0 " 0
L B e & & & 0 0 0
L * & & & & 9 00
LI Il ¢ o o o 0 0 s 0 a
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Sketch

This sketch uses the infrared receiving tube to receive the value sent form the infrared remote control, and
print it out via the serial port.

How to install the library

We use the third party library IRremoteESP8266. If you haven't installed it yet, please do so first. The steps to
add third-party Libraries are as follows: open arduino->Sketch->Include library-> Manage libraries. Enter "
IRremoteESP8266" in the search bar and select " IRremoteESP8266" for installation.

Refer to the following operations:

€% Library Manager *
Type All “w | Topic All “ | | IRremote=ESP3266
IRremoteESPB266 L]

by David Conran, Sebastien Warin, Mark Szabo, Ken Shirriff Version 2.7.4 INSTALLED

Send and receive infrared signals with multiple protocols (ESP8266fESP322) This library enables you to send and receive
infra-red signals on an ESPE266 or an ESP3Z2,

Mare info

Select version Inztall

Close
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Sketch_19.1_Infrared_Remote_Control

@ Sketch_23.1_Infrared_Remate Control | Arduino 1.8.19 — [m] x
File Edit Sketch Tools Help

Sketch_23.1_Infrared_Remote_Control

7 #include <Arduino.h> "
8 #include <IRremoteESPB266.h>
9 #include <IRrecv.h>

10 #include <TRutils.h>

11

12 const uintlé_t recvPin = 5; // Infrared receiving pin

13 IRrecv irrecv(recvPin); // Create a class object used to receive class

14 decode results results; // Create a decoding results class object

15

l6E8void setup() {

17 i Serial.begin(115200); // Initialize the serial port and set the baud rate to 115200
18 irrecv.enableIRIn () ; // Start the receiver

19 Serial.print ("IRrecvDemo is now running and waiting for IR message on Pin ");

J
—~

Serial.println(recvPin); //print the infrared receiving pin

-

J N
-

[
o m

void loop() {]
if (irrecv.decode (&results)) { // Waiting for decoding
serialPrintUinté4 (results.value, HEX);// Print out the decoded results

Serial.println("");

-~ & U

irrecv.resume () ; // Release the IRremote. Receive the next wvalue

w

}
delay (1000) ;

B NN NN NN NN
LS I

[Xel

V%)
=)

A
<

i Tsabled (new aborts disabled, A om) RAM (bala Use pg IRAM/PROGMENM, 4MB (FS:2NB OTA~1018 owe /. Disabled, None, Only Sketch

Download the code to ESP8266, open the serial port monitor, set the baud rate to 115200, press the IR
remote control, the pressed keys value will be printed out through the serial port. As shown in the following
figure: (Note that when the remote control button is pressed for a long time, the infrared receiving circuit
receives a continuous high level, that is, it receives a hexadecimal "F")
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@ COMG

FFR25D

FFO2FD Normal ]
FFFFEFFFEFE
FFEOLF
FFREST
FF&8a97

FFEFFFFFFFFFEFFEE
FFaga7
FFEO4F
Abnormal
FFEO4F
FFaga7

FFegs7
FF30CF

W

[«] futoseroll [ |Sher timestamp Hewline

V‘ |115255 baud V| | Clear output

The following is the program code:

#include <Arduino.h>
#include <IRremoteESP8266.h>
#include <IRrecv.h>
#include <IRutils.h>

const uintl6 t recvPin = 5; // Infrared receiving pin

IRrecv irrecv(recvPin);

decode results results;

void setup() {
Serial. begin (115200) ;
irrecv. enableIRIn() ;
while (! Serial)
delay (50) ;
Serial. printIn() ;

// Start the receiver

// Create a class object used to receive class

// Create a decoding results class object

// Initialize the serial port and set the baud rate to 115200

// Wait for the serial connection to be established

Serial. print ("IRrecvDemo is now running and waiting for IR message on Pin ”);

Serial. println(recvPin) ;

void loop() {

if (irrecv. decode (&results)) {

//print the infrared receiving pin

// Waiting for decoding

serialPrintUint64 (results. value, HEX);// Print out the decoded results

Serial.printIn("”);
irrecv. resume () ;

1

delay (1000) ;

// Release the IRremote. Receive the next value
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First, include header file. Each time you use the infrared library, you need to include the header file at the
beginning of the program.

1 #include <Arduino.h>

2 #include <IRremoteESP8266.h>

3 #include <IRrecv.h>

4 #include <IRutils.h>
Second, define an infrared receive pin and associates it with the receive class. Apply a decode_results to
decode the received infrared value.

6 const uintl6_t RecvPin = 5; // Infrared receiving pin
7 IRrecv irrecv(RecvPin); // Create a class object used to receive class
8 decode results results; // Create a decoding results class object

Third, enable infrared reception function, if you do not use this function, you won't receive the value from the
infrared remote control.

‘ 12 ‘ irrecv.enablelRIn(); // Start the receiver

Finally, put the received data into the results class and print out the data through the serial port. Note that
you must use resume() to release the infrared receive function every time when you receive data, otherwise
you can only use the infrared receive function once and cannot receive the data next time.

20 | voidloop(){

21 if (irrecv.decode(&results)) { // Waiting for decoding

22 serialPrintUint64(results.value, HEX); // Print out the decoded results

23 Serial.printin("");

24 irrecv.resume(); // Release the IRremote. Receive the next value
25 }

26 delay(1000);

27 |}

Reference

_ You need to add the library each time you use the Infrared Reception.

IRrecv irrecv(Pin): Create a class object used to receive class, and associated with Pin.

enablelRIn(): Before using the infrared decoding function, enable the infrared receiving function. Otherwise the
correct data will not be received.

decode(&results): Determine whether the infrared has received data, and if so, return true and store the data
in the decode_results class. If no data is received, false is returned.

resume(): Release the IRremote. Or, the infrared reception and decoding function cannot be used again.

For more information about Infrared Remote Control, please visit:
https://github.com/crankyoldgit/IRremoteESP8266/tree/master/src
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Project 19.2 Control LED through Infrared Remote

In this project, we will control the brightness of LED lights through an infrared remote control.

Component List

ESP8266 x1 USB cable

20
2o
2o

o
Ne]
o
(o}
o
o

a
N
-
o
m
-4
>
o
x
1
4

NO gy ¥
Ol mem
o)

1y

o
X
m
m
=z
o
<
m

|m
7]
=
=
Jon

[ =<1
e XL

001

Breadboard x1

---------------------------------------------------------------
...............................................................
---------------------------------------------------------------
...............................................................
...............................................................

Jumper wire M/M x12 Infrared Remote x1

— (May need CR2025 battery x1, please check the
holder)

LED x1 Resistor 220Q x1 4 N\

®
ol I©
I < JCI>
Infrared receiver x1 Resistor 10kQ x1 @ Q @
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NPN transistorxl
(S8050)

Active buzzer x1

Resistor 1kQ x1

Circuit

Schematic diagram
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Sketch

The sketch controls the brightness of the LED by determining the key value of the infrared received.
Sketch_19.2_Control_LED_through_Infrared_Remote

@ Sketch_23.2_Control LED through Infrared Remate | Arduino 1.8.19 — [m] x
File Edit Sketch Tools Help

Sketch_23.2_Control_LED_through_Infrared_Remote

void loop() {

if (irrecv.dscode (sresults)) { // Waiting for decoding
handleControl (results.value); // Handle the commands from remote control
irrecv.resumes () ; // Receive the next wvalue

}

vold handleControl (unsigned long wvalue) {
// Make a sound when it rereives commands
digitalWrite (buzzerPin, HIGH);

ielay (100) ;

rite (buzzerPin, LOW);

40 // Handle the commands
418 switch (value) {
42 case OxXFF6597: // Receive the number '0'
43 analogWrite (ledPin, 0); // Turn off LED
44 break;
5 case OxFF30CF: // Receive the number '1'
46 analogWrite (ledPin, 7); // Dimmest brightness
47 break;
48 case OXFF1BET: // Receive the number '2'
g analogWrite (ledPin, 6€3); // Medium brightness
break;
51 case 0OXFFTR85: // Receive the number '3’
analogWrite (ledPin, 255); // Strongest brightnss
53 break;
54 }
55 |} v

isabled, Nore, Only
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Compile and upload the code to the ESP8266. When pressing "0", "1", "2", "3" of the infrared remote
control, the buzzer will sound once, and the brightness of the LED light will change correspondingly.

rendering

The following is the program code:

\/ v

#include <Arduino.h>
#include <IRremoteESP8266.h>
#include <IRrecv.h>
#include <IRutils.h>

const uintl6 t recvPin = 5; // Infrared receiving pin

IRrecv irrecv(recvPin); // Create a class object used to receive class
decode results results; // Create a decoding results class object

int ledPin = 14; // the number of the LED pin

int buzzerPin = 13; // the number of the buzzer pin

void setup()
{
//Initialize the ledc configuration
pinMode (1edPin, OUTPUT) ;
pinMode (buzzerPin, OUTPUT) ;
irrecv. enableIRIn() ;
map (0, 0, 255, 0, 1023);

void loop() {
if (irrecv.decode (&results)) {
handleControl (results. value) ;

irrecv. resume () ;

// set led pin into output mode
// set buzzer pin into output mode

// Start the receiver

// Waiting for decoding
// Handle the commands from remote control

// Receive the next value

Any concerns? X support@freenove.com


http://www.freenove.com/

jKtl Chapter 19 Infrared Remote www.freenove.com [l

void handleControl (unsigned long value) {
// Make a sound when it receives commands
digitalWrite (buzzerPin, HIGH);
delay (100) ;
digitalWrite (buzzerPin, LOW);
// respond to the commands

switch (value) {

case 0xFF6897: // Receive the number 0’
analogWrite (ledPin, 0); // Turn off LED
break;

case 0xFF30CF: // Receive the number "1’
analogWrite (ledPin, 7); // Dimmest brightness
break;

case OxFF18ET: // Receive the number 2’
analogWrite (ledPin, 63); // Medium brightness
break;

case OxFF7A85: // Receive the number 3’
analogWrite (ledPin, 255); // Strongest brightness
break;

}

The handleControl() function is used to execute events corresponding to infrared code values. Every time
when the function is called, the buzzer sounds once and determine the brightness of the LED based on the
infrared key value. If the key value is not "0", "1", "2", "3", the buzzer sounds once, but the brightness of LED
will not change.

void handleControl (unsigned long value) {
// Make a sound when it receives commands
digitalWrite (buzzerPin, HIGH);
delay (100) ;
digitalWrite (buzzerPin, LOW);
// respond to the commands

switch (value) {

case 0xFF6897: // Receive the number 0’
analogWrite (ledPin, 0); // Turn off LED
break;

case 0xFF30CF: // Receive the number 1’
analogWrite (ledPin, 7); // Dimmest brightness
break;

case OxFF18ET: // Receive the number 2’

analogWrite (ledPin, 63); // Medium brightness
break;

case OxFF7A85: // Receive the number 3’
analogWrite (ledPin, 255); // Strongest brightness
break;
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}
}

Each time when the command is received, the function above will be called in the loop() function.

void loop() {

if (irrecv. decode (&results)) { // Waiting for decoding
handleControl (results. value) ; // Handle the commands from remote control
irrecv. resume () ; // Receive the next value

}
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Chapter 20 WiFi Working Modes

In this chapter, we'll focus on the WiFi infrastructure for ESP8266.
ESP8266 has 3 different WiFi operating modes: station mode, AP mode and AP+station mode. All WiFi
programming projects must be configured with WiFi operating mode before using WiFi, otherwise WiFi

cannot be used.

Project 20.1 Station mode

Component List

ESP8266 x1 Micro USB Wire x1

Component knowledge

Station mode

When ESP8266 selects Station mode, it acts as a WiFi client. It can connect to the router network and
communicate with other devices on the router via WiFi connection. As shown below, the PC is connected to
the router, and if ESP8266 wants to communicate with the PC, it needs to be connected to the router.

Any concerns? X support@freenove.com
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STATION @

Internet

Access Point

Station(pc)

Circuit

Connect Freenove ESP8266 to the computer using the USB cable.
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Sketch

File Edit Sketch Tools Help

Enter the correct Router
name and password.

Sketch_28.1_WiFi_Station §

4 Auther . Tww . freenove

9 const char |*ssid_Router = "kxkkkkkkik", [/Enter the router name

10 const char |*password Router = "****&**4n; //Enter the router password
12Bvoid setup() {

13 Serial.begin(74880);

14 delay(2000) ;

15 Serial.println("Setup start"):;

16 WiFi.begin(ssid_Router, password_Router);

17 Serial.println(String("Connecting to ")+ssid Router);

while (WiFi.status() != WL_CONNECTED) {

19 delay (500);

20 Serial.print(".");

21 }

22 Serial.println("\nConnected, IP address: "); v

(BlSache + 32KB IRAM (balanced), Use pgm_read macros for IRA| ROGMEM, 4MB (FS:3MB O Lower Memory, Disabled, None, Only Sketch, 115200 on COM4

Because the names and passwords of routers in various places are different, before the Sketch runs, users
need to enter the correct router’'s name and password in the box as shown in the illustration above.

After making sure the router name and password are entered correctly, compile and upload codes to ESP8266,
open serial monitor and set baud rate to 74880. And then it will display as follows:

Any concerns? X support@freenove.com
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® com4 - O yS

l ’ Send
load 0x4010f000, len 3460, room 16 A
tail 4

chksum 0Oxcc

load 0x3fff20b8, len 40, room 4
tail 4

chksum 0xc9

csum 0xc9

v000428e0

~1d

Setup start

Connecting to FYI_2.4G
Connected, IP address:
192.168.1.29

Setup End ‘
v

[] sutoscroll [ Show timestamp Newline Vl [74880 baud VI l Clear output

When ESP8266 successfully connects to “ssid_Router”, serial monitor will print out the IP address assigned to
ESP8266 by the router.
The following is the program code:

#include <ESP8266WiFi.h>

const char *ssid Router = “sekkiokkk”; //Enter the router name

const char #*password Router = “ssiskksksok”: //Enter the router password

void setup() {
Serial. begin (74880) ;
delay (2000) :
Serial. println(“Setup start”);
WiFi. begin(ssid Router, password Router) ;
Serial. println(String(“Connecting to ”)+ssid Router) ;
while (WiFi.status() != WL_CONNECTED) {
delay (500) ;
Serial.print(”.”);
1
Serial. println(”\nConnected, IP address: ”);
Serial. println(WiFi. localIP()) ;
Serial. println(“Setup End”);

void loop() {

Any concerns? X support@freenove.com
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[22 | |
Include the WiFi Library header file of ESP8266.

BE sinclude <ESPB266WIFi.h> |
Enter correct router name and password.

3 const char #*ssid Router = “skklkkk” . //Enter the router name

4 const char #*password Router = "siokkiik”; //Enter the router password

Set ESP8266 in Station mode and connect it to your router.

‘ 10 ‘ WiFi.begin(ssid Router, password Router) :

Check whether ESP8266 has connected to router successfully every 0.5s.

12 while (WiFi.status() !'= WL CONNECTED) {

13 delay (500) ;

14 Serial. print(”.”);

15 }
Serial monitor prints out the IP address assigned to ESP8266
‘ 17 ‘ Serial. println (WiFi. localIP()) ;
Reference

Every time when using WiFi, you need to include header file "ESP8266WiFi.h".
begin(ssid, password,channel, bssid, connect): ESP8266 is used as Station to connect hotspot.
ssid: WiFi hotspot name
password: WiFi hotspot password
channel: WiFi hotspot channel number; communicating through specified channel; optional parameter
bssid: mac address of WiFi hotspot, optional parameter
connect: blloean optional parameter, defaulting to true. If set as false, then ESP8266 won't connect WiFi.
config(local_ip, gateway, subnet, dnsl, dns2): set static local IP address.
local_ip: station fixed IP address.
subnet: subnet mask
dnsl,dns2: optional parameter. define IP address of domain name server
status: obtain the connection status of WiF|
local IP(): obtian IP address in Station mode
disconnect(): disconnect wifi
setAutoConnect(boolen): set automatic connection Every time ESP8266 is power on, it will connect WiFi
aitomatically.
setAutoReconnect(boolen): set automatic reconnection Every time ESP8266 disconnects WiFi, it will
reconnect to WiFi automatically.

Any concerns? X support@freenove.com
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Project 20.2 AP mode

Component List & Circuit

Component List & Circuit are the same as in Section 28.1.

Component knowledge

AP mode

When ESP8266 selects AP mode, it creates a hotspot network that is separate from the Internet and waits for
other WiFi devices to connect. As shown in the figure below, ESP8266 is used as a hotspot. If a mobile phone
or PC wants to communicate with ESP8266, it must be connected to the hotspot of ESP8266. Only after a
connection is established with ESP8266 can they communicate.

AP

Station Station
(mobile phone) (pc)

Circuit

Connect Freenove ESP8266 to the computer using the USB cable.
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Sketch

Sketch_20.2_AP_mode
‘ ® Sketch 28.2 WiFi AP | Arduino 1.8.19 - O

| File Edit Sketch Tools Help

Set a name and a password
for ESP8266 AP.

#include

const charf*ssid_ AP

10 const charl|*password AP

"WiFi_Name"; //Enter the router name
"12345678"; //Enter the router password

IPAddress local IP(192,168,1,100);//Set the IP address of ESP8266 itself
IPAddress gateway(192,168,1,10); //Set the gateway of ESPB266 itself
IPAddress subnet (255,255,255,0); //Set the subnet mask for ESP32 itself

+
ol W -

168 void setup () {
17 Serial.begin(74880);
18 delay(2000);

(BI€ache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:3MB OTA:~512KB), 2, v2 Lower Memory, Disabled, None, Only Sketch, 115200 on COM4

Before the Sketch runs, you can make any changes to the AP name and password for ESP8266 in the box as
shown in the illustration above. Of course, you can leave it alone by default.

Any concerns? X support@freenove.com
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Compile and upload codes to ESP8266, open the serial monitor and set the baud rate to 74880. And then it
will display as follows.

© com4 - [
L | swa |

tail 4 A
chksum 0Oxcc

load 0x3fff20b8, len 40, room 4
tail 4

chksum 0xc9

csum 0xc9

v00043040

~1d

Setting soft-AP configuration
Failed!

Setting soft-AP

Ready

Soft—-AP IP address = 192.168.1.100
MAC address = 4E:75:25:0A:43:85

Setup End ‘
v

[] sutoscroll [ Show timestamp fllerli:}e V.’ 534880 bagd v; E Cleﬁar output

When observing the print information of the serial monitor, turn on the WiFi scanning function of your phone,
and you can see the ssid_AP on ESP8266, which is called "WiFi_Name" in this Sketch. You can enter the
password "12345678" to connect it or change its AP name and password by modifying Sketch.

< Wi-Fi

Wi-Fi 1.

e WiFi_Name /,;3: ]
Connected
FYI_2.4G =
Saved va

Any concerns? X support@freenove.com
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The following is the program code:
finclude <ESP8266WiFi.h>

"WiFi Name”; //Enter the router name

712345678”; //Enter the router password

const char *ssid AP

const char *password AP

IPAddress local IP(192,168,1,100);//Set the IP address of ESP8266 itself
IPAddress gateway (192,168, 1,10);: //Set the gateway of ESP8266 itself
IPAddress subnet (255, 255, 255,0); //Set the subnet mask for ESP8266 itself

void setup() {
Serial. begin (74880) ;
delay (2000) ;
Serial.println(“Setting soft-AP configuration ... ”);
WiFi. disconnect () ;
WiFi. mode (WIFI_AP) ;
Serial. println(WiFi. softAPConfig(local IP, gateway, subnet) ? “Ready” : “Failed!”):
Serial.println(“Setting soft-AP ... 7);
boolean result = WiFi. softAP(ssid AP, password AP);
if (result) {
Serial. println(”“Ready”) ;
Serial. println(String (“Soft-AP IP address = ”) + WiFi.softAPIP(). toString());
Serial.println(String ("MAC address = ”) + WiFi. softAPmacAddress().c str());
Jelse{
Serial.println(“Failed!”);

}
Serial. println(“Setup End”);

void loop() {

}
Include WiFi Library header file of ESP8266.

! #include <ESP8266WiFi.h>

Enter correct AP name and password.

const char #*ssid AP = "WiFi Name”; //Enter the router name
. const char #*password AP = 712345678”; //Enter the router password
Set ESP8266 in AP mode.
[15 ] WiFi. node (WIFT_AP) |
Configure IP address, gateway and subnet mask for ESP8266.
- WiFi. softAPConfig(local IP, gateway, subnet) ‘

Turn on an AP in ESP8266, whose name is set by ssid_AP and password is set by password_AP.
- WiFi. softAP (ssid AP, password AP); ‘

Any concerns? DX support@freenove.com
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Check whether the AP is turned on successfully. If yes, print out IP and MAC address of AP established by
ESP8266. If no, print out the failure prompt.

19 if (result) {
20 Serial. println(”"Ready”) ;
21 Serial. println(String ("Soft-AP IP address = ”) + WiFi. softAPIP(). toString());
22 Serial.println(String ("MAC address = ”) + WiFi. softAPmacAddress().c str());
23 Jelse
24 Serial.println(“Failed!”);
25 }
26 Serial. println(”Setup End”);
Reference

Every time when using WiFi, you need to include header file "ESP8266WiFi.h".
softAP(ssid, password, channel, ssid_hidden, max_connection):
ssid: WiFi hotspot name
password: WiFi hotspot password
channel: Number of WiFi connection channels, range 1-13. The default is 1.
ssid_hidden: Whether to hide WiFi name from scanning by other devices. The default is not hide.
max_connection: Maximum number of WiFi connected devices. The range is 1-4. The default is 4.
softAPConfig(local_ip, gateway, subnet): set static local IP address.
local_ip: station fixed IP address.
Gateway: gateway IP address
subnet: subnet mask
softAP(): obtian IP address in AP mode
softAPdisconnect (): disconnect AP mode.

Any concerns? X support@freenove.com
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Project 20.3 AP+Station mode

Component List

ESP8266 x1 Micro USB Wire x1
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Component knowledge

AP+Station mode

In addition to AP mode and station mode, ESP8266 can also use AP mode and station mode at the same time.
This mode contains the functions of the previous two modes. Turn on ESP8266's station mode, connect it to
the router network, and it can communicate with the Internet via the router. At the same time, turn on its AP
mode to create a hotspot network. Other WiFi devices can choose to connect to the router network or the
hotspot network to communicate with ESP8266.

Any concerns? X support@freenove.com
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Circuit

Connect Freenove ESP8266 to the computer using the USB cable.
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Sketch

Sketch_20.3_AP_Station_mode
(@ Sketch 28.3 AP _Station | Arduinc

|File Edit Sketch Tools Help Please enter the correct
names and passwords of
Router and AP.

O

Sketch_28.3_AP_Station §

*ssid_ Router = Wkkkkkkaan:  //Enter the router name

*password Router = "k*k¥kk4an"; //Enter the router password

*ssid_AP = "WiFi_Name"; //Enter the router name

*password AP = "12345678"; //Enter the router password i

148 void setup () {

15 Serial.begin(74880);

16 Serial.println("Setting soft-AP configuration ... ");
17 WiFi.disconnect ()

18 WiFi.mode (WIFI_AP);

19 Serial.println("Setting soft-AP ... ");

20 boolean result = WiFi.softAP(ssid AP, password AP);
218 if(result) {

22 Serial.println ("Ready"):;

23 Serial.println(String("Soft-AP IP address = ")
24 Serial.println(String("MAC address = ") + WiFi.

.toString()):;
).c_str()):

v

[BlBache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:3MB OT! 2, v2 Lower Memory, Disabled, None, Only Sketch, 115200 on COM4

It is analogous to Project 20.1 and Project 20.2. Before running the Sketch, you need to modify ssid_Router,
password_Router, ssid_AP and password_AP shown in the box of the illustration above.

Any concerns? X support@freenove.com
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After making sure that Sketch is modified correctly, compile and upload codes to ESP8266, open serial monitor
and set baud rate to 74880. And then it will display as follows

@ coma = O X

| | Semd |

~1d

Setting soft-AP configuration ...
Setting soft-AP ...

Ready

Soft-AP IP address = 192.168.4.1
MAC address = 4E:75:25:0A:43:85

Setting Station configuration ...
Connecting to FYI_2.4G

Connected, IP address:
192.168.1.29

Setup End \
v

[] sutoscroll [ Show timestamp Newline vy [74880 baud VI | Clear output

When observing the print information of the serial monitor, turn on the WiFi scanning function of your phone,
and you can see the ssid_AP on ESP8266.

< Wi-Fi
Wi-Fi ®
L_Chonsa vtk
o WiFi_Name 4;3:
Connected
FYI_2.4G =
Saved va
The following is the program code:
#include <ESP8266WiFi.h>
const char *ssid Router = “spklkkk”: //Enter the router name

“xdckekksdokk”: //Enter the router password
“"WiFi Name”; //Enter the AP name
7123456787 : //Enter the AP password

const char *password Router

const char *ssid_AP

const char s*password AP

Any concerns? DX support@freenove.com
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void setup() {
Serial. begin (74880) ;
Serial.println(“Setting soft-AP configuration ... ”);
WiFi. disconnect () ;
WiFi. mode (WIFI_AP) ;
Serial. println(“Setting soft-AP ... 7);
boolean result = WiFi. softAP(ssid AP, password AP);
if (result) {
Serial. println(”Ready”) ;
Serial. println(String ("Soft-AP IP address = ”) + WiFi.softAPIP(). toString());
Serial.println(String ("MAC address = ”) + WiFi. softAPmacAddress().c str());
Jelse
Serial. println(“Failed!”);

Serial. println(”\nSetting Station configuration ... ”);
WiFi. begin(ssid Router, password Router) ;
Serial. println(String ("Connecting to ”)+ ssid Router) ;
while (WiFi.status() != WL CONNECTED) {
delay (500) :
Serial. print(”.”);
}
Serial. println(”\nConnected, IP address: ”);
Serial. println(WiFi. localIP()) ;
Serial. println("Setup End”);

void loop() {
}

Any concerns? DX support@freenove.com
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Chapter 21 TCP/IP

In this chapter, we will introduce how ESP8266 implements network communications based on TCP/IP
protocol. There are two roles in TCP/IP communication, namely Server and Client, which will be implemented

respectively with two projects in this chapter.

Project 21.1 As Client

In this section, ESP8266 is used as Client to connect Server on the same LAN and communicate with it.

Component List

ESP8266 x1 Micro USB Wire x1
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00I

Component knowledge

TCP connection

Before transmitting data, TCP needs to establish a logical connection between the sending end and the
receiving end. It provides reliable and error-free data transmission between the two computers. In the TCP
connection, the client and the server must be clarified. The client sends a connection request to the server,
and each time such a request is proposed, a "three-times handshake" is required.

Three-times handshake: In the TCP protocol, during the preparation phase of sending data, the client and the
server interact three times to ensure the reliability of the connection, which is called "three-times handshake".
The first handshake, the client sends a connection request to the server and waits for the server to confirm.
The second handshake, the server sends a response back to the client informing that it has received the
connection request.

The third handshake, the client sends a confirmation message to the server again to confirm the connection.

Any concerns? X support@freenove.com
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Client Server

syn_sent
the first handshake i

= syn ™

syn_rcvd
the second handshake
ack+syn L

the third handshake established

ack

[\

established

TCP is a connection-oriented, low-level transmission control protocol. After TCP establishes a connection, the
client and server can send and receive messages to each other, and the connection will always exist as long
as the client or server does not initiate disconnection. Each time one party sends a message, the other party
will reply with an ack signal.

Client Server

established I I established

The client sends a data )
write

message, and the server 2
data
read
] V B

The server sends a data
- daa message, and the client

- ack =

read
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Install Processing
In this tutorial, we use Processing to build a simple TCP/IP communication platform.
If you've not installed Processing, you can download it by clicking https://processing.org/download/. You can

choose an appropriate version to download according to your PC system.

Processing p5js Processingpy Processing for Android Processing for Pi Processing Foundation
Cover Download Processing. Processing is available for Linux, Mac OS X, and
R Windows. Select your choice to download the software below.

Donate

Exhibition 3.54

Reference Windows 64-bi Linux 64-bi MacOS X
Ut Windows:

Tools

Environment

Tutorials

Examples » Github Read about the changes in 3.0. The list of revisions covers the differences
Books » Report Bugs between releases in detail.

» Wiki

» Supported

Platforms

Unzip the downloaded file to your computer. Click "processing.exe” as the figure below to run this software.

core 712116
java 2020/1/17 127
lib 2020/1/17 12:16
modes 712116
tools A7 12:16
@ processing.exe 2020/1/17 12:16
(55 processing-java.exe 2020/1/17 12116
[ revisions.txt 712:16

Any concerns? X support@freenove.com
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Use Server mode for communication
Open the “Freenove_Super_Starter_Kit_for_ESP8266\C\Sketches\Sketch_21.1_WiFiClient\

sketchWiFi\sketchWiFi.pde", and click "Run".

€@ sketchWiFi | Processing 3.3.6

File Edit Sketch Debug Tools Help

145 vonget(Textfield. class, "Local IP7). setText(Server.ipl());

The new pop-up interface is as follows. If ESP8266 is used as client, select TCP SERVER mode for sketchWiFi.

o sketchWiFi — x
TCP SERVER
' Server mode

Receiving

Local IP address
box

Local port

LOCAL PORT

lear receiv

Send box

Clear send

Send button

When sketchWiFi selects TCP SERVER mode, ESP8266 Sketch needs to be changed according to
sketchWiFi's displaying of LOCAL IP or LOCAL PORT.

Any concerns? X support@freenove.com
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If ESP8266 serves as server, select TCP CLIENT mode for sketchWiFi.

o sketchWiFi — >

TCP SERVER TCP CLIEHT
Client mode

REMOTE IP SEHOIERE

Remote port

REMOTE PORT

When sketchWiFi selects TCP CLIENT mode, the LOCAL IP and LOCAL PORT of sketchWiFi need to be
changed according to the IP address and port number printed by the serial monitor.

Mode selection: select Server mode/Client mode.
IP address: In server mode, this option does not need to be filled in, and the computer will automatically
obtain the IP address.
In client mode, fill in the remote IP address to be connected.
Port number: In server mode, fill in a port number for client devices to make an access connection.
In client mode, fill in port number given by the Server devices to make an access connection.
Start button: In server mode, push the button, then the computer will serve as server and open a port number
for client to make access connection. During this period, the computer will keep monitoring.
In client mode, before pushing the button, please make sure the server is on, remote IP address
and remote port number is correct; push the button, and the computer will make access
connection to the remote port number of the remote IP as a client.
clear receive: clear out the content in the receiving text box
clear send: clear out the content in the sending text box
Sending button: push the sending button, the computer will send the content in the text box to others.

Circuit

Connect Freenove ESP8266 to the computer using USB cable.

Any concerns? X support@freenove.com
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If you have not installed “ControlP5”, please follow the following steps to continue the installation, if you have
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Sketch

installed, please skip this section.
Open Processing.

@ sketch 210205a | Processing 3.5.4
File Edit Sketch Debug Tools Help

EM console A\ Erors Updates @

Click Add Tool under Tools.

) sketch 210205a | Processing 3.5.4

File Edit Sketch 4 3 Tools Help

Create Font...
Color Selector...

Archive Sketch
sketch_210205

Movie Maker
Git Manager

Add Toal...

Any concerns? X support@freenove.com
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Select Libraries in the pop-up window.

@ Contribution Manager

Libraries Modes Tools Examples

All

Author

MName ~

$1 Unistroke Recognizer | Implementation of the [$1 Gesture Re... Darius Morawiec

Click it Al for 2D Games | An Al framework suitable for 2D games and si...  Peter Lager

Andrew's Utilities (AULib) | Motion blur, fields, easing, waves, u... Andrew Glassner

Jianbin Qi

AndroidCapture for Processing | This lib tries to transfer data(A...

Ani | A lightweight library for creating animations and transitio...  Benedikt Gross

AP-Sync | AP-Sync it the easy way to sync data to processing fro... Nigel Tiany

Arduino (Firmatal | Controls Arduinn hoards running the Firmat... David 4. Mellis I

ControlP52.2.6 L Install
Andreas Schlegel

A GUI library to build custom user interfaces for desktop and android mode. , Update

* Remove

Input “ControlP5” in the searching box, and then select the option as below. Click “Install” and wait for the
installation to finish.
You can also click Add Library under 'Import Library' under 'Sketch'.

@ Oscilloscope | Processing 3.5.4 — O X
File Edit Sketch Debug Tools Help

Run Ctrl+R
. REVER 4
Present Ctrl+Shift+R
Tweak Ctrl+Shift+T
Stop
) A
|mp°rtLibrary... Add Library_" R T R R R R R R .S
Show Sketch Folder Ctrl+K Stramat
; DXF Export c.com)
Add File...
Network  E R P R R R R R R R R R R R R .
v Oscilloscope (Java) PDF Export
* TITTS SKEYCT 15 USEd YO Makd Serial ugh communicate to an
* ESP8266 board or other m
* It will automatically SVG Export vice (serial port) which
* use the same trans format. )
ControlP5
@ Freenove (http://Wwwitreermovecomy

Any concerns? X support@freenove.com


http://www.freenove.com/

B www .freenove.com Chapter 21 TCP/IP

Libraries Modes Tools ETES Updates

ControlP5 : All

Name ~ Author

ControlP5 | A GUI library to build custom user interfaces for des... Andreas Schlegel

ControlP52.2.6 nstall
Andreas Schlegel

2.2.6 installed

A GUI library to build custom user interfaces for desktop and android mode. Update

Remove

Sketch 21.1 As Client
Before running the Sketch, please open “sketchWiFi.pde.” first, and click “Run”.

€@ sketchWiFi | Processing 3.3.6 — O >

File Edit Sketch Debug Tools Help
Java ¥

The newly pop up window will use the computer’s IP address by default and open a data monitor port.

TCF CLIEHT

sketchWiFi

° sketchWiFi

LOCAL PORT

Next, open Sketch_21.1_WiFiClient.ino. Before running it, please change the following information based on
"LOCAL IP" and "LOCAL PORT" in the figure above.

Any concerns? X support@freenove.com
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@ Sketch_29.1_WiFiClient | Arduino 1.8.19 — m] X
File Edit Sketch Tools Help

Sketch_29.1_WiFiClient

7 #include <ESP8266WiFi.h> -

const char *ssid_Router = "kkEExxxxxv: //Enter the router name
1@ const char *password Router = "***&xx*x+"; //Enter the router password
11y #define REMOTE_IF "kkkkxkx*A" S /input the remote server which is you want to connect
13 #define REMOTE PORT 8888 //input the remote port which is the remote provide
IR WiFiClient client;

14

158void setup() {

16 Serial.begin(115200);
17 delay (10);

REMOTE_IP needs to be filled in according to the interface of sketchWiFi.pde. Taking this tutorial as an
example, its REMOTE_IP is “192.168.1.133". Generally, by default, the ports do not need to change its value.

Click LISTENING, turn on TCP SERVER's data listening function and wait for ESP8266 to connect.
o sketchWiFi — ot

TCP SERVER TCP GLIEHT

Click it

LOCAL PORT

CLEARSEHD “
Compile and upload code to ESP8266, open the serial monitor and set the baud rate to 115200. ESP8266
connects router, obtains IP address and sends access request to server IP address on the same LAN till the

connection is successful. When connect successfully, ESP8266 can send messages to server.

Any concerns? X support@freenove.com


http://www.freenove.com/

B www freenove.com Chapter 21 TCP/IP

€ coms - O e
| || Send |

Waiting for WiFi... .

WiFi connected

IF address:

182.188.1.100

Connecting to 1%2.1638.1.133
Connected

W v

[«] futoseroll [ |Sher timestamp Hewline V‘ |1152:m baud V| | Clear output
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ESP8266 connects with TCP SERVER, and TCP SERVER receives messages from ESP8266, as shown in the figure

TCP CLIEHT

100: Hello
LOCAL IP 1 100: This is my IP.

LOCAL PORT

CLEARSEHD

Any concerns? X support@freenove.com
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The following is the program code:
#include <ESP8266WiFi.h>

const char *ssid Router Txwdollkx”: //Enter the router name

const char *password Router = sekiekisick”; //Enter the router password
ftdefine REMOTE 1P “xdolkkkk” //input the remote server which is you want to connect
ftdefine REMOTE PORT 8888 //input the remote port which is the remote provide

WiFiClient client;

void setup() {
Serial. begin(115200) ;
delay (10) ;

WiFi. begin(ssid Router, password Router) ;
Serial. print ("\nWaiting for WiFi... ”);
while (WiFi.status() != WL_CONNECTED) {
Serial. print(”.”);
delay (500) ;
}
Serial. println(””);
Serial. println("WiFi connected”) ;
Serial.println("IP address: ”);
Serial. println(WiFi. localIP()) ;
delay (500) ;

Serial. print (“Connecting to ”);
Serial. println (REMOTE IP) ;

while (!client.connect (REMOTE IP, REMOTE PORT)) {
Serial. println(”Connection failed.”);
Serial.println("Waiting a moment before retrying...”);

1

Serial. println(”Connected”) ;

client. print ("Hello\n”);

client. print ("This is my IP.\n”);

void loop() {
if (client.available() > 0) {
delay (20) ;
//read back one line from the server
String line = client.readString();
Serial. println(REMOTE IP + String(”:”) + line);

Any concerns? DX support@freenove.com
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if (Serial.available() > 0) {
delay (20) ;
String line = Serial.readString() ;
client. print (line) ;

}

if (client.connected () == 0) {
client. stop() ;

WiFi. disconnect () ;

}
Add WiFi function header file.

- Hinclude <ESP8266WiFi.h>

Enter the actual router name, password, remote server IP address, and port number.

const char *ssid Router = “xppblkxk”; //Enter the router name

const char *password Router = “sekkkxkik”; //Enter the router password

#tdefine REMOTE 1P Tserderiokk”  //input the remote server which is you want to connect
ttdefine REMOTE PORT 8888 //input the remote port which is the remote provide

Apply for the method class of WiFiClient.

! WiFiClient client:

Connect specified WiFi until it is successful. If the name and password of WiFi are correct but it still fails to
connect, please push the reset key.

WiFi. begin(ssid Router, password Router) ;
Serial. print ("\nWaiting for WiFi... ”):
while (WiFi.status() ! = WL CONNECTED) {
Serial.print(”.”);
delay (500) ;
}

Send connection request to remote server until connect successfully. When connect successfully, print out the

connecting prompt on the serial monitor and send messages to remote server.
while (!client.connect (REMOTE TP, REMOTE PORT)) {//Connect to Server

Serial. println(”Connection failed.”);
Serial.println("Waiting a moment before retrying...”);
1
Serial. println(”Connected”) ;

client. print ("Hello\n”) ;

When ESP8266 receive messages from servers, it will print them out via serial port; Users can also send
messages to servers from serial port.
if (client.available() > 0) {
delay (20) ;

//read back one line from the server

String line = client.readString();

Serial. println (REMOTE IP + String(”:”) + line);
1
if (Serial.available() > 0) {

Any concerns? DX support@freenove.com
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44 delay (20) ;
45 String line = Serial.readString();
46 client. print (line) ;
47 }
If the server is disconnected, turn off WiFi of ESP8266.
48 if (client.connected () == false) {
49 client. stop() ;
50 WiFi. disconnect () ;
51 }
Reference

Every time when using Client, you need to include header file "ESP8266WiFi.h"
connect(ip, port, timeout)/connect(*host, port, timeout): establish a TCP connection.
ip, *host: ip address of target server
port: port number of target server
timeout: connection timeout
connected(): judge whether client is connecting. If return value is 1, then connect successfully; If return
value is 0, then fail to connect.
stop(): stop tcp connection
print(): send data to server connecting to client
available(): return to the number of bytes readable in receive buffer, if no, return to 0 or -1.
read(): read one byte of data in receive buffer
readString(): read string in receive buffer

Any concerns? X support@freenove.com
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Project 21.2 As Server

In this section, ESP8266 is used as a server to wait for the connection and communication of client on the
same LAN.

Component List

ESP8266 x1 Micro USB Wire x1

1Sy

n _H_ |n
9978453
JAON33HA

001

Circuit

Connect Freenove ESP8266 to the computer using a USB cable.

.n
o mem 3

|m
- %]
- |o
m
B
Jon

-
X
m
m
2
o
<
m

4

&=
15
®)

001
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Sketch

Before running Sketch, please modify the contents of the box below first.
Sketch_21.2_As_Server

@ Sketch_29.2 WiFiServer | Arduino 1.8.12
File Edit Sketch Tools Help

Sketch_29.2_WiFiServer §

11 const char *ssid Router = "rxxxxxxxlU,;  JS/input your wifi name
1Z|const char *password Router = "*****xxxU; //input your wifi passwords

13 WiFiServer server (port):

14

15 wvoid setup()

leB{

17 Serial.begin(115200);

Compile and upload code to ESP8266 board, open the serial monitor and set the baud rate to 115200. Turn
on server mode for ESP8266, waiting for the connection of other devices on the same LAN. Once a device
connects to server successfully, they can send messages to each other.

If the ESP8266 fails to connect to router, press the reset button as shown below and wait for ESP8266 to run
again.

€9 comé - 0o X

|| Send |

09:09:32.062 -»> & JuiDiO29LO%0%eCT S HAY 1 0Y0BYCYEQ_ROMOUST S TIBYIISTMT_OYMH_t40) ~
09:09:32.062 -» ciEYisVLOZRSWE'Oet, KIESwYYL0, tEE 000, B 000158 %, Yix'hBY } trv  SROO} frt " tR0VIOi DOttt
059:09:32.083 -> 0% ©9005%0at

09:058:33.766 -> Connecting to FYI_2.4G

09:08:34.950 =% Wuuuunnnsssnnssssasanssssassasassaassassasssssssssasanssssasanssssansssassansssssns

< >

Hewline V| |1152:m baud V| | Clear output
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Serial Monitor

€9 COMB

hells

S
C ti to FYI 2.4G
orRscting to - IP address and
iFi _connected serial port
IP address: 15%2.165.1.123
IF port: S0
lent connected.
nice to meset you
W
[]autoseroll [ |Sher timestamp Hewline V| 115200 baud V| | Clear output
Processing:

Open the “Freenove_Super_Starter_Kit_for_ESP8266\C\Sketches\Sketch_21.2_ WiFiServer\

sketchWiFi\sketchWiFi.pde".

Based on the messages printed by the serial monitor, enter correct IP address and serial port in Processing to

establish connection and make communication.

° sketchWiFi

Enter IP address and
serial port of the serial
monitor.

REMOTE PORT

nice to meet yoL

CLERRSEHD

X

Any concerns? DX support@freenove.com
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The following is the program code:

#include <ESP8266WiFi.h>

fidefine port 80

const char #*ssid Router = "sppollokx” ;. //input your wifi name

const char *password Router

WiFiServer server (port);

void setup()

{

Serial. begin(115200) ;
Serial. printf (“\nConnecting to ”);
Serial. println(ssid Router) ;
WiFi. disconnect () ;
WiFi.begin(ssid Router, password Router) ;
delay (1000) ;
while (WiFi.status() != WL_CONNECTED) {
delay (500) ;
Serial.print (”.”);
}
Serial.println(””);
Serial. println("WiFi connected.”);
Serial. print ("IP address: ”);
Serial. println(WiFi. localIP());
Serial. printf (“IP port: %d\n”, port) ;
server. begin (port) ;
WiFi. setAutoConnect (true) ;

WiFi. setAutoReconnect (true) ;

void loop() {

WiFiClient client = server.available();
if (client) {

Serial. println(”“Client connected.”);
while (client.connected()) {
if (client.available()) {

client

Serial.println(client. readStringUntil( \n’)); // print it out the serial monitor

while(client. read () >0) ;
J
if (Serial. available()) {

serial monitor

client. print (Serial. readStringUntil C\n’)); // print it out the client

while (Serial. read () >0) ;

“kkkkkxxx”;  //input your wifi passwords

// listen for incoming clients

// if you get a client

// loop while the client’s connected

// if there’s bytes to read from the

// clear the wifi receive area cache

// if there’s bytes to read from the

// clear the wifi receive area cache

Any concerns? DX support@freenove.com
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}
client. stop() ; // stop the client connecting

Serial.println(“Client Disconnected.”);

}
Apply for method class of WiFiServer.
- WiliServer server (port) ; //Apply for a Server object whose port number is 80
Connect specified WiFi until it is successful. If the name and password of WiFi are correct but it still fails to

connect, please push the reset key.

WiFi. disconnect () ;
WiFi. begin(ssid Router, password Router) ;
delay (1000) ;
while (WiFi.status() != WL _CONNECTED) {
delay (500) ;
Serial.print(”.”);
}
Serial. println(””);
Serial. println("WiFi connected.”);
Print out the IP address and port number of ESP8266.
Serial. print ("IP address: 7);
Serial. println(WiFi. localIP()); //print out IP address of ESP8266
Serial. printf (“IP port: %d\n”, port) ; //Print out ESP8266’ s port number

Turn on server mode of ESP8266, start automatic connection and turn on automatic reconnection.
server. begin() ; //Turn ON ESP8266 as Server mode
WiFi. setAutoConnect (true) ;

WiFi. setAutoReconnect (true) ;

When ESP8266 receive messages from servers, it will print them out via serial port; Users can also send
messages to servers from serial port.

if (client.available()) { // if there’s bytes to read from the
client
Serial.println(client. readStringUntil( \n’)); // print it out the serial monitor
while (client. read () >0) ; // clear the wifi receive area cache
1
if(Serial. available()) { // if there’s bytes to read from the
serial monitor
client. print (Serial. readStringUntil C\n’)); // print it out the client

while(Serial. read () >0) ; // clear the wifi receive area cache

Any concerns? DX support@freenove.com
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Reference
Class Server |
Every time use Server functionality, we need to include header file"ESP8266WiFi.h".
WiFiServer(uintl6_t port=80, uint8_t max_clients=4): create a TCP Server.
port: ports of Server; range from 0 to 65535 with the default number as 80.
max_clients: maximum number of clients with default number as 4.
begin(port): start the TCP Server.
port: ports of Server; range from 0 to 65535 with the default number as 0.
setNoDelay(bool nodelay): whether to turn off the delay sending functionality.
nodelay: true stands for forbidden Nagle algorithm.
close(): close tcp connection.
stop(): stop tcp connection.

Any concerns? X support@freenove.com
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Chapter 22 Smart home

In this chapter, we will use ESP8266 to make a simple smart home.We will learn how to control LED lights

through web pages.

Project 22.1 Control_LED_through_Web

In this project, we need to build a Web Service and then use ESP8266 to control the LED through the Web
browser of the phone or PC.Through this example, you can remotely control the appliances in your home to
achieve smart home.

Component List

ESP8266 x1 Micro USB Wire x1

—.
—=

1Sy

O g
2lm
I

o i

00I
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Component knowledge

HTML

HyperText Markup Language (HTML) is a standard Markup Language for creating web pages.|t includes
a set of tags that unify documents on the network and connect disparate Internet resources into a logical
whole.HTML text is descriptive text composed of HTML commands that describe text, graphics, animations,
sounds, tables, links, etc.The extension of the HTML file is HTM or HTML.Hyper Text is a way to organize
information.It uses hyperlinks to associate words and charts in Text with other information media.These related
information media may be in the same Text, other files, or files located on a remote computer.This way of
organizing information connects the information resources distributed in different places, which is convenient
for people to search and retrieve information.

The nature of the Web is hypertext Markup Language (HTML), which can be combined with other Web
technologies (e.g., scripting languages, common gateway interfaces, components, etc.) to create powerful
Web pages. Thus, HYPERtext Markup Language (HTML) is the foundation of World Wide Web (Web)
programming, that is, the World Wide Web is based on hypertext.  Hypertext Markup Language is called
hypertext Markup language because the text contains so-called "hyperlink” points.

You can build your own WEB site using HTML, which runs on the browser and is parsed by the browser.

Example analysis is shown in the figure below:

Declare it as an HTML5 document ——3p < ! DOCTYPE html>
————— <htnl>

<head>

Theheadelemem{meta charset="utf-8">
<title> </title>
</head>
<body>

Complete HTML page —<

<h1l> </h1l>

Visible page content
<p> </p>
</body>

———— </html>

<IDOCTYPE html>:Declare it as an HTML5 document

<html>:ls the root element of an HTML page

<head>:Contains meta data for the document, such as &Ilt; meta charset="utf-8"&gt; Define the
web page encoding format to UTF-8.

<title>:Notesthe title of the document

<body>:Contains visible page content

<hl1>:Define a big heading

<p>:Define a paragraph

For more information, please visit: https://developer.mozilla.org/en-US/docs/Web/HTML

Any concerns? X support@freenove.com
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Circuit

Connect Freenove ESP8266 to the computer using a USB cable.
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Sketch

Sketch_22.1_Control_LED_through_Web

@ Sketch_30.1_Control LED through Web | Arduino 1.8.12
File Edit Sketch Tools Help

Enter the correct Router
name and password.

Sketch_30.1_Control_LED_through_Weh

10 ‘

11 #include <ESP8266WiFi.h>

S i ; P— = e

const char* ssid = BEXERRAEXEN,

14 |c«

TS 77 Bet Weph Server port numper o Bo

st char* password =: "¥Xxkkrkikn-

1& WiFiServer server (80);

17 // Variable to store the HTTP request

18 String header;

19 // RAuxiliar variables to store the current output state
20 sString PIN_LEDState = "off";

21 // Bssign output variables to GPIO pins

22 const int PIN LED = 2;

23 // Current time

long currentTime = millis();

24 unsigned

5 // Previous time

26 unsigned long previousTime = 0;

27 // Define timeout time in milliseconds (example: 2000ms = 2s)
28 const long timeoutTime = 2000;

308Bvoid setup() {
31 Serial.begin(115200);

32 // Initialize the output variables as outputs
33 pinMode (PIN_LED, OUTPUT);
34 // Set outputs to LOW

N C 2 AP S, b TP TPl S 2k 5 A o hm FTTATTY o

Ieifi All SSL ciphers (most compatible), 32KB cache + 32KB IRAM (balanced), Use pgm_read macros for IRAM/PROGMEM, 4MB (FS:2MB OTA:~1019KB; 2 Lower Memory, Disabled, None, Only Sketch, 115200 on COM4
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Download the code to ESP8266, open the serial port monitor, set the baud rate to 115200 and you can use
it to measure the distance between the ultrasonic module and the object. As shown in the following figure:

@ come - =] X
| [Csead ]

51199 SaS<O000SNSSO#<SSOSOSr$#50cin ' $1gotti0cO8d1s1; SplotOOOMSOSH
WiFi connected.
IP address:
192.168.1.49

< >

Dlautorcroll Clshor tinestmp erline | (15200 beud v [

When ESP8266 successfully connects to “ssid_Router”, serial monitor will print out the IP address assigned to
ESP8266 by the router. Access http://192.168.1.49 in a computer browser on the LAN. As shown in the
following figure:

@ ESPB266 Web Server x  + v = o X
< C @ htip://192.168.1.49 o 2
ESP8266 Web Server

GPIO state: OFF

OFF

You can click the corresponding button to control the LED on and off.
The following is the program code:
#include <ESP8266WiFi.h>

// Replace with your network credentials
const char* ssid = “seleiokkkk”; //Enter the router name

const chark password = “sksckitokk”:  //Enter the router password

// Set web server port number to 80

Any concerns? X support@freenove.com
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WiFiServer server (80) ;

// Variable to store the HITP request

String header;

// Auxiliar variables to store the current output state
String PIN LEDState = "OFF”;

// Assign output variables to GPIO pins

const int PIN LED = 2;

// Current time

unsigned long currentTime = millis();

// Previous time

unsigned long previousTime = 0;

// Define timeout time in milliseconds (example: 2000ms = 2s)

const long timeoutTime = 2000;

void setup() {
Serial. begin(115200) ;
// Initialize the output variables as outputs
pinMode (PIN_LED, OUTPUT) ;
// Set outputs to LOW
digitalWrite (PIN LED, HIGH) ;
// Connect to Wi-Fi network with SSID and password
Serial. print (“Connecting to ”);
Serial. println(ssid) ;
WiFi. begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay (500) ;
Serial. print (”.”);
}
// Print local TP address and start web server
Serial. println(””);
Serial. println("WiFi connected.”);
Serial.println("IP address: ”);
Serial. println(WiFi. localIP()) ;

server. begin() ;

1
void loop() {
WiFiClient client = server.available(); // Listen for incoming clients
if (client) { // If a new client connects,
Serial. printIn("New Client.”); // print a message out in the serial port

nnr,

String currentLine = // make a String to hold incoming data from the client
currentTime = millis();
previousTime = currentTime;

while (client. connected() && currentTime — previousTime <= timeoutTime) { // loop while

the client’ s connected

Any concerns? X support@freenove.com


http://www.freenove.com/

B www.freenove.com Chapter 22 Smart home [EZA]

currentTime = millis();

if (client.available()) { // if there’s bytes to read from the client,
char ¢ = client. read(); // read a byte, then
Serial.write(c) ; // print it out the serial monitor

header += c;
if (c =="\n") { // if the byte is a newline character
// if the current line is blank, you got two newline characters in a row.
// that’s the end of the client HTTP request, so send a response:
if (currentLine. length() == 0) {
// HTTP headers always start with a response code (e.g. HTTP/1.1 200 OK)
// and a content—type so the client knows what’s coming, then a blank line:
client. println ("HTTP/1.1 200 OK”);
client. println(“Content—type:text/html”) ;
client. println(”“Connection: close”);
client. println();
// turns the GPIOs on and off
if (header. indexOf ("GET /5/0N") >= 0) {
Serial. printIn(”GPIO 5 ON”);
PIN LEDState = “ON”;
digitalWrite (PIN LED, LOW);
} else if (header. indexOf ("GET /5/0FF”) >= 0) {
Serial. println(”GPIO 5 OFF”);
PIN LEDState = “OFF”;
digitalWrite (PIN LED, HIGH);
}
// Display the HTML web page
client. println (“<!DOCTYPE html><html>”) ;
client. println(”“<head> <title>ESP8266 Web Server</title> <meta name=\"viewport\”
content=\"width=device-width, initial-scale=1\">");
client. println(“<link rel=\"icon\” href=\"data:, \">”);
// CSS to style the on/off buttons
// Feel free to change the background-color and font-size attributes to fit your preferences
client. println("<style>html {font—family: Helvetica; display:inline-block; margin:
Opx auto; text—align: center;}”):
client. println(” hl{color: #0F3376; padding: 2vh;} p{font—size: 1.5rem;}”);
client. println(”. button{background—color: #4286f4; display: inline-block; border:
none; border-radius: 4px; color: white; padding: 16px 40px;text—decoration: none; font—size:
30px; margin: 2px; cursor: pointer;}”);
client. println(”. button2 {background—color: #4286f4;display: inline-block; border:
none; border-radius: 4px; color: white; padding: 16px 40px;text—decoration: none; font—size:
30px; margin: 2px; cursor: pointer;}</style><{/head>”);
// Web Page Heading
client. println(”“<body><h1>ESP8266 Web Server</h1>”):
client. println("<p>GPIO state: ” + PIN LEDState + "</p>”);
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client. println(”"<p><a href=\"/5/0N\"><button class=\"button
button2\”>ON</button></a><{/p>”) ;

client. println(”"<p><a href=\"/5/0FF\”"><button class=\"button
button2\”>0FF</button></a></p>”) ;

client. println("</body></html>”) ;

// The HITP response ends with another blank line

client. println();

// Break out of the while loop

break;

} else { // if you got a newline, then clear currentLine

currentLine = ”7;
}
} else if (c '=’\r’) { // if you got anything else but a carriage return character,
currentlLine += c; // add it to the end of the currentLine

}

// Clear the header variable
header = ””;

// Close the connection

client. stop() ;

Serial.println(“Client disconnected.”);

Serial. println(””);

}

Include the WiFi Library header file of ESP8266.

! “include <ESP8266WiFi.h>

Enter correct router name and password.

const char* ssid = "xppblkxx”; //Enter the router name
const char* password = “stkkiolk”;  //Enter the router password

Set ESP8266 in Station mode and connect it to your router.

- WiFi. begin(ssid, password);

Check whether ESP8266 has connected to router successfully every 0.5s.

while (WiFi.status() !'= WL CONNECTED) {
delay (500) ;
Serial. print(”.”);
}
Serial monitor prints out the IP address assigned to ESP8266.
[38 | scrial.println(iiFi. localIP();
Click the button on the web page to control the LED light on and off.
if (header. indexOf ("GET /5/0N") >= 0) {
Serial. printIn(”GPIO 5 ON”);
PIN LEDState = “ON”;
digitalWrite (PIN_LED, LOW);

Any concerns? DX support@freenove.com
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} else if (header. indexOf ("GET /5/0FF”) >= 0) {
Serial. println("GPIO 5 OFF”);
PIN LEDState = "OFF”;
digitalWrite (PIN LED, HIGH) ;

Any concerns? X support@freenove.com
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Chapter 23 Play music

In this chapter, we use ESP8266 to output audio signals and play music through ESP8266. Direct audio output

through the speaker, this will have significant distortion.

Project 23.1 Play_music

In this project, we use ESP8266 to play local music. When we press the button, the music plays again after a

certain amount of time.

Component List

ESP8266 x1

1Sy

O g
e
I

o i

00I

Micro USB Wire x1

Jumper wire M/M x13

Speaker*1

NPN transistorxl
(S8050)

Push button x1

Diode x1

Resistor 1kQ x1 | Resistor 10kQx2

!
|

Capacitor
10ufx1

Any concerns? X support@freenove.com
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Circuit

In this section, you need to perform operations in the following sequence: Upload audio data in the first step,

upload code in the second step, disconnect the power supply in the third step, connect hardware in the fourth

step as follows, and connect power supply in the fifth step.

permanent damage to your hardware.

Make sure you do this in order to avoid

Schematic diagram

RST
AO
EN
16
14
12
13
3v3
3v3
5V

=

ESP8266
GPIO Extension

GND |
GND |

GND

Yo o o

R1
1kQ

[
o1
+ Cl

Hardware connection. If you

need any support, please feel free to contact us via: support@freenove.com

Any concerns? X support@freenove.com
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Sketch

How to install the library

This code is used to play music.We use the third-party library ESP8266Audio.|f you haven't already installed
it, install it now.The steps to add third-party libraries are as follows:The first way,Open Arduino
->Sketch->Include library -> Manage library.Type ESP8266Audio in the search bar and select ESP8266Audio
to install.

Refer to the following operations:

@ Library Manager X
Type All v | Topic |All ~ | |[ESP8266Audio
ESP8266Audio A

by Earle F. Philhower, III Version 1.9.5 INSTALLED

Audio file and 125 sound playing routines for ESP8266, ESP32, and Raspberry Pi Pico RP2040 Decode compressed MP3, AAC,
FLAC, Screamtracker MOD, MIDI, RTTL, TI Talkie, and WAV and play on an I2S DAC or a software-driven delta-sigma DAC and
1-transistor amplifier.

More info

Select version v Install

Close

The second way, open Arduino IDE, click Sketch=>Include Library=>Add .ZIP Library, Inthe pop-up window,
find the file named *“./Libraries/ESP8266Audio.Zip” which locates in this directory, and click OPEN.

Install the Arduino IDE plug-in Arduino-ESP8266Fs-Plugin
In this tutorial, find a folder named "./Sketches/ Sketch_23.1_play_music/tools" under that directory and copy
that folder into the Arduino IDE environment directory.

The details are as follows:
First, open the software platform arduino, and then click File in Menus and select Preferences.

Any concerns? X support@freenove.com
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@ PlayMP3FromSPIFFS-1IS | Arduino 1.8.19
File Edit Sketch Tools Help

Ctrl+N

Ctrl+O
Open Recent >
Sketchbook >lww . freenove. com
Examples >b0N22/05/11
Close (g R A S N S S SN S S ST N
Save Ctrl+S b h>
Save As... Ctrl+Shift+S | . .

PWiFi.h>
Page Setup Ctrl+Shift+P §leSourceSPIFFS.h"
Print Ctr|+P S rceID3 4 h"
Preferences Ctrl+Comma ~H&TatorMe3.h"
: ntputI2SNoDAC.h"
Quit Ctrl+Q
e roarocltputI2S.h"

2 a

Find the Arduino IDE environment directory location.

Preferences 27

Settings Network

Sketchbook location: '
C:\Users\Freenove\Documents\Ar duing] || Browse

Editor language: ‘English (English) v (requires restart of Arduino)
Editor font size: 17 |

Interface scale: M automatic [100 S & (requires restert of Arduino)

Theme: Default theme v | (requires restart of Arduino)

Show verbose output during: compilation []upload

= < - = 1

Copy “tools” folder to this directory.

C:\Users\Freenove\Documents\Arduino

+ Sketehes > Sketch 31.1_Play_music

~

yMP3FromSPIFFS-IIS

tools

Finally, restart the Arduino IED

Any concerns? X support@freenove.com
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Upload music

Before uploading the music file, in the path ". /Sketches/Sketch_23.1_Play_music/PlayMP3/data" folder, save

the music file that needs to be uploaded and make sure the file content is not empty.

If you do not have a" data" folder, you need to create a" data" folder and put MP3 or WAV files in the "data"

folder. In addition, the audio file size cannot exceed the selected FlashSize.

Sketches » Sketch 31.1_Play music > PlayMP3FromSPIFFS-IIS » data

£FR

;"! 1.mp3

~

@ PlayMP3 | Arduino 1.8.19 - m] X
File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
PlaymP3 Fix Encoding & Reload
28 out-|  Manage Libraries.. Ctrl+Shift+1 A
29 mp3 Serial Monitor Ctrl+Shift+M
30 mp3- Serial Plotter Ctrl+Shift+L
31 pinM|
32 |3 WiFi101 / WiFiININA Firmware Updater
33 ESP8266 Sketch Data Upload
o X (“ “| Board: "Generic ESP8266 Module® >
_ % Builtin Led: "2" >
- f__ f(T Upload Speed: "921600" >|
CPU Frequency: "160 MHz" >|
Crystal Frequency: "26 MHz" >|
Flash Size: "4MB (FS:3MB OTA:~512KB)" 1MB (FS:64KB OTA:~470KB)
| Flash Mode: "DOUT (compatible)* 1MB (FS:128KB OTA:~438KB)
S | Flash Frequency: "40MHz" 1MB (FS:144KB OTA:~430KB)
:“ ; i Reset Method: "dtr (aka nodemcu)” 1MB (FS:160KB OTA:~422KB)
il Debug port: "Disabled" 1MB (FS:192KB OTA:~406KB)
i Debug Level: "None® 1MB (FS:256KB OTA:~374KB)
5 IwlP Variant: *v2 Lower Memory” 1MB (FS:512KB OTA:~246KB)
o VTables: *Flash® 1MB (FS:none OTA:~502K8)
2 | C++ Exceptions: "Disabled (new aborts on oom)” 2MB (FS:64KB OTA:~992KB)
P > | Stack Protection: "Disabled" 2MB (FS:128KB OTA:~960KB)
o7 Erase Flash: "Only Sketch* 2MB (FS:256KB OTA:~BI6KB)
o ! Espressif FW: "nonos-sdk 2.2.1+100 (190703)" 2MB (FS:512KB OTA:~768K
N @ : SSL Support: "All SSL ciphers (most compatible)® 2MB (FS:1MB OTA:~512KB)
e MMU: "32KB cache + 32KB IRAM (balanced)" 2MB (FS:none OTA:~1019KB) X
Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM® 4MB (FS:2MB OTA:~1019KB)
Port: "COM4" . 4MB (FS:3MB OTA:~512KB) ~
Get Board Info 4MB (FS:1MB OTA:~1019KB)
brogrammer 4MB (FS:none OTA:~1019KB)
8MB (FS:6MB OTA:~1019KB)
Burn Bootloader
8MB (FS:7MB OTA:~512KB) v
16MB (FS:14MB OTA:~1019KB) 2
[EBH dtr (aka nodemcu), 26 MHz, 40MHz, DOUT (compatible), 4MB (FS:3 2, nonos-sdk 2.2.1+100 (190703), v2 Ld 1AMR (EQ-1SMR NTA-~519KR)
ESP8266's CPU frequency is set to 160MHZ.
@ PlayMP3 | Arduino 1.8.19 - [m] X
File Edit Sketch Tools Help .
Auto Format Ctrl+T
Archive Sketch
PlaymP3 Fix Encoding & Reload
228 { Manage Libraries... Ctrl+Shift+1 o
23 Seri Serial Monitor Ctrl+Shift+M
24 dela| Serial Plotter Ctrl+Shift+L
25 SPIF|
o6 File WiFi101 / WiFiNINA Firmware Updater
27 out ESP8266 Sketch Data Upload
out-
Board: "Generic ESPB266 Module" >
mp3 25
Builtin Led: 2" >
mp3-
i Upload Speed: "921600" >
- | CPU Frequency: "160 MHz" 3 80 MHz
[ Crystal Frequency: "26 MHz" ﬁ‘. 160 MHz
. Flash Size: "4MB (FS:3MB OTA:~512K8)" >
“*% ' Hash Mode: "DOUT (compatible)” >
if Flash Frequency: "40MHz" >

Reset Method: "dtr (aka nodemcu)”

Any concerns? X support@freenove.com
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Because the file size is large, set the upload speed to 921600.

@ PlayMP3 | Arduino 1.8.19
File Edit Sketch Tools Help

PlaymP3

Open the Arduino software platform, click Tools in Menu, and choose ESP8266 Sketch Data Upload. If this

28 out-
29 mp3
30 mp3-
31 pinM
32 |}

33

34 wvoid 1
358 {

36B if (j
378 if
38

39

40

41

2 }
3 } el
448 F
45

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter
WiFi101 / WiFININA Firmware Updater
ESP8266 Sketch Data Upload

Board: "Generic ESP8266 Module”
Builtin Led: "2"

Upload Speed: "921600"

CPU Frequency: "160 MHz"

Crystal Frequency: "26 MHz"

Flash Size: "4MB (FS:3MB OTA:~512KB)"
Flash Mode: "DOUT (compatible)”
Flash Frequency: "40MHz"

Reset Method: "dtr (aka nodemcu)”
Debug port: "Disabled”

Debug Level: "None"

IwlP Variant: "v2 Lower Memonv"

Ctrl+T

Ctrl+Shift+1
Ctrl+Shift+M
Ctrl+Shift+L

e

115200
57600
256000
512000
921600
3000000

tool does not appear, you can restart the Arduino IDE and try again.

@ PlayMP3 | Arduino 1.8.19
File Edit Sketch Tools Help

PlayMP3

25 SPIF
26 file
27 out

28 out-
29 mp3

30 mp3-
31 pinM
32 |}

33

34 \void 1
358 {

3681 if (
378 if
38

39

40

41

42 }

43 } el
448 if
45

46

47

45

49 }

Any concerns? X support@freenove.com

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter
WiFi101 / WiFININA Firmware Updater
ESP8266 Sketch Data Upload

Board: "Generic ESP8266 Module”

Builtin Led: "2"

Upload Speed: "921600"

CPU Frequency: "160 MHz"

Crystal Frequency: "26 MHz"

Flash Size: "4MB (FS:3MB OTA:~512KB)"

Flash Mode: "DOUT (compatible)”

Flash Frequency: "40MHz"

Reset Method: "dtr (aka nodemcu)”

Debug port: "Disabled"

Debug Level: "“None"

IwlP Variant: "v2 Lower Memory"

VTables: "Flash”

C++ Exceptions: "Disabled (new aborts on oom)”
Stack Protection: "Disabled”

Erase Flash: "Only Sketch®

Espressif FW: "nonos-sdk 2.2.1+100 (190703)"

SSL Support: "All SSL ciphers (most compatible)”
MMI I+ "22KR rarhe + 22KR IRAM (halancad)"

Ctrl+T

Ctrl+Shift+1
Ctrl+Shift+M
Ctrl+Shift+L
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@

i (PIN_BUTTON) ==
AudioFileSourceSPIFFS ("/1.mp3");
Serial .printf ("MP3 done\n");

i y (1000) ;

n(file, out);

PlayMP3

< out->SetGain(2);//Volume Se
mp3 = new AudioGeneratorM

gin(file, out):;

(PIN_BUTTON, INPUT

mp3->%

31 oink

368 if (mp3->isRunning()) { ‘
= if (!mp3->loop

}
4 |
4 |
47 |
4¢ gin(file, out);
4 }
c } |

E8 dtr (aka nodemcu), 26 MHz, 40MHz, DOUT (compatible), 4MB (FS:3MB OTA:~512KB), 2, nonos-sdk 2.2.1+100 (190703), v2 Lower Memory, Disabled, None, Only Sketch, 921600 on COM4

Any concerns? X support@freenove.com
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Upload following sketch:
Freenove_Super_Starter_Kit_for ESP8266\C\Sketch_23.1 Play_music\PlayMP3
Sketch_23.1_Play_music

& playMP3 | Arduina 1.8.19 — O *
File Edit Sketch Tools Help

FlayMP3

- ~
e

17 AudioGeneratorMP3 *mp3;
18 AudioFileSourceSPIFFS *file;
AudioOutputI2SNoDAC *out;

vold setup()

o

Serial.begin (115200} ;

delay (1000} ;

SPIFFS.begin();

file = new AudioFileSourceSPIFFS("/1l.mp3™);
out = new AudiocOutputI2SNcDAC () ;
out->8etGain(0.3);//Volume Setup

mp3 = new AudioGeneratorMP3();

=] & N s W b

mp3->begin(file, out):;
pinMode{PIN_BUTTON, INPUT) ;

ot

[TV T % T % T S T Y T T - T % T % N o N % T S N N o N e B

[T N R O B

void loop ()

- 3BKB IRAM (balanced), Use pgm_read macros for IRAMPROGMEN, 4MEB (FS:3 y Lower Memory, Disabled, None, Cnly S

After uploading the code, wait a moment and you will hear the music playing.Press the button and play the
music again.

If no music is played, check whether the hardware circuit is properly connected.If the circuit is properly
connected, check that the audio file has been uploaded and that the audio name matches the name in the
code.

The following is the program code:
1 #include <Arduino.h>

#include “AudioFileSourceSPIFFS. h”

#tinclude “AudioGeneratorMP3.h”
#include “AudioOutputI2SNoDAC. h”
#include <ESP8266WiFi.h>
#tinclude “AudioFileSourcelD3.h”

#include “AudioOutputI2S.h”

~N O O1 B~ W DD

Any concerns? X support@freenove.com
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#define PIN_BUTTON 5

AudioGeneratorMP3 *mp3;
AudioFileSourceSPIFFS *file;
AudioOutputI2SNoDAC *out;

void setup()

{
Serial. begin(115200) ;
delay (1000) ;
SPIFFS. begin() ;
file = new AudioFileSourceSPIFFS(”/1.mp3”) ;
out = new AudioOutputI2SNoDAC() ;
out—>SetGain(2);  //Volume Setup:0-4.0
mp3 = new AudioGeneratorMP3 () ;
mp3—>begin(file, out);
pinMode (PIN_BUTTON, INPUT);

void loop()
{
if (mp3—>isRunning()) {
if (!mp3—>1loop()) {
mp3—>stop () ;
delete file;

delete mp3;
mp3 = new AudioGeneratorMP3() ;
}
} else {

if (digitalRead (PIN BUTTON) == LOW) {
file = new AudioFileSourceSPIFFS(”/1.mp3”) ;
Serial. printf ("MP3 done\n”) ;
delay (1000) ;
mp3—>begin(file, out);

}
Check whether the file has finished playing in the main loop function.
if (mp3—>isRunning()) {
if (Imp3->1loop()) {
mp3—>stop () ;
delete file;

delete mp3;

Any concerns? X support@freenove.com
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mp3 = new AudioGeneratorMP3() ;

}
Play the music again after the button is pressed.
if (digitalRead (PIN BUTTON) == LOW) {
file = new AudioFileSourceSPIFFS(”/1.mp3”) ;
Serial. printf ("MP3 done\n”) ;
delay (1000) ;
mp3—>begin(file, out);
}
It is important to note that the name of the uploaded audio file should correspond to the name on the
code, changing the name to "1.mp3" in this tutorial. If you upload an audio file with a different name, please
change the name in the code.Otherwise, ESP8266 will not play the music.

audiolLogger = &Serial;
file = new AudioFileSourceSPIFFS(”/1.mp3”) ;
id3 = new AudioFileSourceID3(file);

Any concerns? X support@freenove.com
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What's next?

Thanks for your reading. This tutorial is all over here. If you find any mistakes, omissions or you have other
ideas and questions about contents of this tutorial or the kit and etc., please feel free to contact us:

support@freenove.com

We will check and correct it as soon as possible.

If you want learn more about ESP8266, you view our ultimate tutorial:
https://github.com/Freenove/Freenove_Super Starter_Kit_for ESP8266/archive/master.zip

If you want to learn more about Arduino, Raspberry Pi, smart cars, robots and other interesting products in
science and technology, please continue to focus on our website. We will continue to launch cost-effective,
innovative and exciting products.

http://www.freenove.com/

End of the Tutorial

Thank you again for choosing Freenove products.

Any concerns? X support@freenove.com
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