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CHAPTER
ONE

DESCRIPTION

As the rapid development of the Internet grows, various intelligent devices are gradually integrated into our daily life.
For example, we can use RFID to open the door. In addition, the kitchen is equipped with a gas detection alarm, which
alerts people to the danger when dangerous gas and large smoke are detected. When it detects rain, it can automatically
collect clothes and close windows. All kinds of electrical equipment can be controlled by mobile phone, control lights,
fans, air conditioning and so on.

In this connection, we seek to launch this smart home product with ESP32 control, which has a host of sensors and
modules as well as networking function, making the relevant knowledge of the Internet more accessible to you.
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Elegant appearance

A host of sensor modules

Mobile phone APP network control
Morse password door

It can automatically close windows
RFID function

C language and MicroPython

FEATURES
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KIT LIST

#  Picture Name

1 Wooden
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Table 1 — continued from previous page
#  Picture Name

2 Acrylic

3 ESP321

8 Chapter 3. Kit list
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Table 1 — continued from previous page

#  Picture Name

4 6812 R(
5 Analog

6 Button |
7 RFID M
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Table 1 — continued from previous page

#  Picture Name
3 Passive
9 130 Mo
10 Steam S
L] =
" EEESm
"TEmREam
TEEEER
ll:l”lTull,
temperature
11 XHT11
10

Chapter 3. Kit list



keyestudio WiKi

Table 1 — continued from previous page

#  Picture Name

12 PIR Mo

13 Yellow |

11
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Table 1 — continued from previous page
#  Picture Name

14 Servo

15 12C160:
F_ ;-

16 3P F-F |

12 Chapter 3. Kit list
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Table 1 — continued from previous page

#  Picture Name

3PF-F:
F-F 200

4P F-F

M1.4%6

M3 Nicl

M4*8M

M3*6M

M3*10N

13
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Table 1 — continued from previous page
#  Picture Name

25 M2#121
26 M4 Nicl
27 M3 Nicl
28 M2 Nic]

14 Chapter 3. Kit list
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Table 1 — continued from previous page

#  Picture Name

/

A
29 W \O M3*8M
N
30 Cross W
31 3.0%40N

32 —— 2.0*40N

e

by L o e
e b o oo,

e

33 B M3*10N
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Table 1 — continued from previous page
#  Picture Name

!—-__—-—_H

34 / - USB Ca

35 6-Slot A

16 Chapter 3. Kit list
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Table 1 — continued from previous page

#  Picture Name

36 M3*12}
37 White C
38 ABS R

17
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HOW TO INSTALL THE SMART HOME

Step 1

Components Required

Installation Diagram

Prototype
Step 2

Components Required

19
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Installation Diagram

Prototype
Step 3

SIS
Components Required

Installation

Prototype
Step 4

20 Chapter 4. How to install the smart home
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m [W##8WM Round-head Screws]

5

)
&

Components Required

Installation Diagram

leyes! .
o9
M2 Nuts|
)
=

Components Required

Prototype
Step 5

;-

Step 1

21
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Prototype
Step 6

[

b 33

MO*I2W0( Round-head| - [y3 SeTf-Tocking Nuts
crows

Components Required

Installation(Don’t tighten the self-locking nuts)

Prototype
Step 7

«
(ML 446W Sc1f—tapping| [i2#4 Self-tapping Screws|
‘Screws Chelong o servo)

Components Required
Adjust the angle of the servo adjust servo of the window to 0 degree before installation

22 Chapter 4. How to install the smart home
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Installation (As shown in the picture)

1000 HH

[M3*10WM Dual Pass Copper Pillar| W3#6Mi Round-head Screws|

=

Prototype
Step 8

e

Components Required

Installation Diagram

>

Prototype
Step 9

23
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Components Required

Installation Diagram

Prototype
Step 10

i e

crews| [T, 6N S pping| -
[Sm” | [Control Torn Chelong to servo

Components Required

Installation Diagram

24 Chapter 4. How to install the smart home
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Prototype
Step 11

Components Required

Installation Diagram
II1

Components Required

Prototype
Step 12

25
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Installation Diagram

o

Prototype
Step 13

Components Required

Installation Diagram

Prototype
Step 14

26
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Components Required

Prototype
Step 15

Components Required

Installation Diagram
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Prototype
Step 16

Components Required

Installation Diagram

Prototype
Step 17

g

Components Required

28
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Installation Diagram

Prototype
Step 18

PAYY

Components Required

Installation Diagram

Prototype
Step 19

29
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Components Required

Installation Diagram

Prototype
Wiring Part

30 Chapter 4. How to install the smart home
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Moo 20453

temperature and humidity toiol7
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yellow led module to io12

32 Chapter 4. How to install the smart home
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steam sensor to the i034

33
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------

fan (IN-toi018IN+toio19) }
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PIR motion sensor to the io14

35
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left button module to the io16

36 Chapter 4. How to install the smart home
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g

right button module to the 027 L

‘ |

37



keyestudio WiKi

RFID module to the I1C M

38 Chapter 4. How to install the smart home
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LCD1602 display to the IIC

39
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6812RGB LED to the 1026

40 Chapter 4. How to install the smart home
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gas sensor to the i023

41
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buzzer sensor to the i025 !

42 Chapter 4. How to install the smart home
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servo controlling windows to io5

43
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servo controlling doors to the io13

44 Chapter 4. How to install the smart home
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power wiring
Step 20

Components Required

Installation Diagram

45
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Prototype

46 Chapter 4. How to install the smart home



CHAPTER
FIVE

ARDUINO TUTORIAL

5.1 Getting started with Arduino

5.1.1 1. ESP32 PLUS Development board

ESP32PLUS is a universal WIFI plus Bluetooth development board based on ESP32, integrated with ESP32-
WOROOM-32 module and compatible with Arduino.

It has a hall sensor, high-speed SDIO/SPI, UART, 12S as well as I2C. Furthermore, equipped with freeRTOS operating
system, which is quite suitable for the Internet of things and smart home.

47



keyestudio WiKi

12C communication interface

14 digital ports

Peset button 14 digital ports

Seriai
USB(5V) i comr?ur?ication
M ESP32 Plus ; Interrace
éb keyestudio =% (3V)
_ssssssysssssss
ESP 32

rsT|/im = & «t a)

Fix screw Power input  Analog port
Extt_arparlf Output port (3.3V)
power interface VIN(7-12V
DC(7-12V) Analog port ( :

(3.3V)

5.1.2 2. Windows System

48 Chapter 5. Arduino tutorial
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2.1 Installing Arduino IDE

When you get control board, you need to download Arduino IDE and driver firstly.

You could download Arduino IDE from the official website:https://www.arduino.cc/, click the SOFTWARE on the
browse bar to enter download page, as shown below:

HARDWARE SOFTWARE wLOUD DOCUMENTATION = COMMUNITY = BLDGE ABOUT

LATEST

WHAT IS ARDUINO? Cw

Create, program, GO!
Lift, place & rotate:

¢ thve with planyful,
SRR RS ' le technology projects EI'UE _Fn“r students a
helping hand arm (s

that transform learning.

ARDUIND IN THE CLOUD

There are various versions of IDE for Arduino. Just download a version compatible with your system. Here we will
show you how to download and install the windows version of Arduino IDE.

DOWNLOAD OPTIONS

Arduino IDE 2.0.3 Windows Win 10 and newes, 64 bits

Windows M5! installer

Windows 7IF lil
The new major release of the Arduing IDE is faster and even :
more powerful! In addition to a maore madern editor and a Linux Appimage 64 bi
more responsive interface it features autocompletion, code Linux zIF file 64 bit

navigation, and even a live debugger. macOos intel,

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

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

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

You can choose between the Installer (.exe) and the Zip packages. We suggest you use the first one that installs directly
everything you need to use the Arduino Software (IDE), including the drivers. With the Zip package you need to install

5.1. Getting started with Arduino 49
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the drivers manually. The Zip file is also useful if you want to create a portable installation.

Support the Arduino IDE

Since the release 1.x release in March 2015, the Arduino IDE has
been downloaded 66,699,882 times — impressive! Help its
development with a donation.

$3 $5 $10 $25 $50 Other

<J UST DOWN LDAD) CONTRIBUTE & DOWNLOAD

—
‘ 0.0,

Learn more about donating to Arduino.

You just need to click JUST DOWNLOAD.

2.2 Install a driver

If you have installed the CH340 driver, just skip it.

Connect the main control board to your computer with a USB cable, and the driver will be installed automatically on
MacOS and Windows10 system. If the driver installation process fails, you need to install the driver manually.

(1) Check whether the computer automatically installs the driver:

Right click Computer— Click Properties——Click Device Manager, the following picture shows the successful instal-
lation:

50 Chapter 5. Arduino tutorial
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File  Action View Help

&= @ HE B

~ % DESKTOP-CMPIKIB

> O Computer

b e LDlisk drives

» & Display adapters

» @y Human Interface Devices

» Keyboards

5 8 Mice and other pointing devices

» [ Menitors

s I? Metwork adapters

v i Ports (COM & LPT)
USE-SERIAL CH340 (COM38) I
EfSimL] (Com1)

S R L e

[ Processors

B Software devices

ij| Sound, video and game controllers

& Storage controllers
§3 System devices
i Universal Serial Bus controllers

WoOW W W YW

(2) Manual installation:

Right-click “USB2.0-Serial” and click “Update drive...”

5.1. Getting started with Arduino
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;.j.-_ Device Manager — O pd
File Action View Help
= @D HR B EX®

v % DESKTOP-eng -
i Audio inputs and outputs

@ Batteries

EH Computer

Disk drives

Display adapters

DVD/CD-ROM drives

Hurnan Interface Devices

IDE ATASATAPI controllers

Keyboards

"
lodl !

Il & 3

8 Mice and other pointing devices
3 Monitors
P Metwork adapters
I? Intel(R) PRO/000 MT Desktop Adapter
[ Intel(R) PRO/1000 MT Desktop Adapter #2
v R? Other devices
B4 USB2.0-Seria!

= Print queues Update driver |

£ 0% W W W W N W N W W
i

>
» I Processors Disable device
» B Software device Uninstall device
> S Storage controll
» Em System devices Scan for hardware changes
Uni | Serial v
» i niversal Seria Properties

Launches the Update Driver

Click “Browse my computer for driver software”

52 Chapter 5. Arduino tutorial
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B Update Drivers - USB2.0-Serial

How do you want to search for drivers?

— Search automatically for drivers

Windows will search your computer for the best available driver and install it on
your device,

—> Browse my computer for drivers

Locate and install a driver manually. h-——

Cancel
Click*“Browse...” and select the*usb_ch341_3.1.2009.06 folder”.
<« KS55009-Keyestudio-Smart-Home-Kit-for-ESP32-Arduino * Driver > CH340 Driver File-Windows »
~ Name Date modified Type Size

usb_ch341_3.1.2009.06 12/23/2022 11:18 AM File folder

Check the serial port connection status again, as shown in the following figure, the driver is successfully installed.

5.1. Getting started with Arduino 53
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File  Action View Help
e @ H=ElE
w :.'.; DESKTOP-CMPIEIE

[ Computer
= Disk drives

& Display adapters

= Keyboards

@ Mice and other pointing devices

[ Monitors

I Metwork adapters

W ﬁ Ports (COM 8 LPT)

= USB-SERIAL CH340 (COMSE) I
W BEfSmL (Com1)

T

[ Processors

B Software devices

ij| Sound, video and game controllers

ﬁn Storage controllers
§3 System devices
i Universal Serial Bus controllers

2.3 Add the ESP32 Environment

10pen the arduino IDEclick File > Preferencesas shown below:

& skerch_cec?3a | Arduing IDE 203

I, Col 1l UTF-B % Mo boaard salected 01

2Copy the linkhttps://dl.espressif.com/dl/package_esp32_index.json

30pen the button marked below:

54 Chapter 5. Arduino tutorial
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& sketch_deczia | Arduing IDE 203
Edit Sketch Tools Help

Preferences

[ Sellings ] Matwork

Sketchbook locatan

o Wsars\Adminmsirator DocurmentsWrduing

) Show files inside Sketches

Editor font size: 14

Interface scale B Automatic 100 LY

Theme: Light {Arduina) w

Language Engilsh v (Reload requeed)
Show verbose oulput during O comgibe O upload

Compiler warnings Mane v

1 Verify code after upload

B Auto save
O Edilor Quick Sugoeshons

Additional boards manager LIRLs:

(4) Paste it inside and click OK, as shown below

BROWSE

& sxetch dec23a | Arduino IDE 203
File Edit Skeich Tools Help

Additional Boards Manager URLs

Enter addifional LIELS, one for each row

htips-i/dl espressd comidlpackege_esp32_index json

~

Click for a list of unofficial beard support URLs

(5) Click Tools > Board > Boards Manager

5.1. Getting started with Arduino
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& sketcn_dec23a | Arduino IDE 203
Help
Auto Format
Archive Sestch
Manage Lioranes
Serial Manitar

Sefial Plater

Arduine  WIFITOT S WIFININA Firmware Upaater

Upload 5L Root Cenifcates

Boards Manager_ [ Cirl+5hilt=6

GerBoard Info

Burn Boctioader

Digcim
Aurcuin

Lnil Col 1 UTF-B ¥ Mo board sselected D)

& skerch_dec?da | Arduing IDE 203

File Edit Sketch Tools Help

Salacl Board

skatoh_odec23a ing

/

(7) Click Tools > Board >esp32 to choose the ESP32 Dev Module.

56 Chapter 5. Arduino tutorial
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& sketch_dec2ba | Arduino IDE 203

armat trl

skelch_dk

IMIMA Firmware Updater

g
. Updaad 550 Roat Corfificates
!:i rouing Lino™ k Eoards Manag a
= -
Arduing AW Boards »
] Get Board Infiz

irogrammer ]

Hurn Boctioader

2.4 Arduino IDE Setting

iconopen Arduino IDE.

roneer Module

ESP32 Fico Kit
TanyMCO
SO0 Urra vl

kdagicBit

Turts 16T Hade

TTGO Lo

3 TFV1.E Mineds

THGO

1.4 Mini2

HinaBox CWI2

SparkFun ESP32 Thing

sparkFun ESP32 Thing Fius
u-bilow NIMA- W10 semes (ESP12)
‘Widara AR

Bectronic SweetPess - ESP320

Hano32

LOLIM D32
OLIM D22 PRO
WEMDS LOLUNZ2

WEMOS LOLIMN32 Lite

D 1 Tech Packet 3

Walios WIFIREBe100th Battery
ESPeads

Hoduira Quantum

Hode2s

Hombil E5P3

Hombil E5P32

Freteetie-ESF32

5.1. Getting started with Arduino
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File Edit Sketch Tools Help

Select Board

sketch_dec19a.ino

s

void setup() {

1
J

void loop() {

2
3
vl
5
6
F
8
9

[
&=

Ln1,Col 1 UTF-8 X No board selected [2 1

To avoid the errors when uploading the program to the board, you need to select the correct Arduino board that matches
the board connected to your computer.

Then come back to the Arduino software, you should click Tools—Board, select the board. (as shown below)

58 Chapter 5. Arduino tutorial
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File Egit  Sketch

Arduing
Arduing

File Egit Sketch

Arduine
Arduinc
Y —
Boards i
packag
Arduing
Arduing
Pr
Ly Wik
Arduing
ma
irol
104
2560, Ar
Arduing
S8, L
Adatrudt
Arduing

Arduino
Arduing
Mini, Arc
3 W

& sketch dec26a | Arduing IDF 203

Manage Libraries.

Serial Monitor

Serial Piatter f
3 Brards Manager..
3
Ardans AVR Boands
Get Board Infa
CPU Freguensy v [
Come Debug Lewel [
Flash Frequency 3
Flash Mode ¥
Flash Size L
Fartition Scheme ]
FSRAM 3
Upload Speed L3

Auto Format
Archive Sketch
Manage Libraries,
Sefial Monitar

Serial Plotter

WIFITOT § WIFININA Firmware Uipdater

Upload 551 Root Certificates

Soard: "ESP32 Dew Module”

Get Board Info

CPU Freqguency
Core Debug Level
Flash Frequency
Flash Maode

Flash Size
Partrtion Schems
PERAM

Upload Spead

Burn Boatloager

ni, Arduino Nano, Arduing
) ADK

Ausin Ferrnad CorlsT
Archive Sketch

ESF32 Wrower Module

ESF32 Moo Bit

5 Uisra vt

Turta koT Nade

TTGO LaRal2-0LED W1
TGOT

TTGO TT W13 Miniz2
TGO TT V1A Miniz2
XinaBew CW02
SparkFun ESP32 Thing

SparkFun E5P32 Thing Plus

u-Blax MINA-W1D senes (ESF32)

Widora AIR
Electronc SweetPeas - ESP32]
Mana32

LOUN D32

LOUN D32 PRO
WEMOS LOLIN32

WEMIDS LOLING2 Lite

Dongsen Tech Pocke

Wiefdos WiFigEluewooth Battery
EsPeail

Moduing Quantum

Before uploading the program to the board, let’s demonstrate the function of each symbol in the Arduino IDE toolbar.

5.1. Getting started with Arduino
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& sketch_dec26b | Arduing IDE 20.3
File FEdit 5Sketch Tools Help

EZP3Z Dev Module

WEtch_dec?fb ino

fioid setup() {

Ln1,Col1 UTF-8 ESP32 Dev Module [not connected] [

1- Used to verify whether there is any compiling mistakes or not.
2- Used to upload the sketch to your ESP32 board.
3- Used to send the serial data received from board to the serial plottle.

4- Used to send the serial data received from board to the serial monitor.

60 Chapter 5. Arduino tutorial
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5.1.3 3.Mac System

3.1 Download Arduino IDE

Arduine IDE 2.0.3

The new major release of the Arduino 1DE is faster and even
more powerful! In addition to @ more modern editor and a
maore responsive interface It features autocompletion, code
navigation, and even a live debugger,

For more details, please refer to the Arduino IDE 2.0

documentation.

Mightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hasted aon GitHub,

DOWNLOAD OPTIONS

Windows Win 10 and newer, 64 hits
Windows Ml installer
Windows 7IPfile

Linux Applmage &4 bits (X806-64)
Limux 2F file 64 bits (X86-64)

macs Intel, 10,14 “Mojave” or newer, 64 bils

macOS Apple Silicon, 19: “Big Sur” or newer, 62 bits

5.1. Getting started with Arduino
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3.2 Download the CH340 driver

CH340 chip driver for MAC

3.3 How to install the CH340 driver

After the download, seen as below:

Double-click installation package and tap Continue

Click Install

®® |nstall CH34x_Install
Welcome to the CH34x_Install Installer

Welcome to CH341 and CH340 usb to seri
Introduction installation program.
This program instal the driver to the defaul
do not change it.
Also this installation only support CH341 a
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®® |nstall CH34x_Install

Standard Install on “Macintosh HD"

Introduction This will take 82 KB of space on your computer.

Destination Select Click Install to perform a standard installation of this software
on the disk “Macintosh HD".

Installation Type

Go Back Install

Input your user password and click Install Software
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® |nstall CH34x_Install

Installer is trying to install new software.
Introdu

Destinat Enter your password to allow this. yftware

Installa Username: Gl

Password: |

Cancel Install Software

Go Back Install

Tap Continue Installation
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® |nstall CH34x Install

When this software finishes installing, you
must restart your computer. Are you sure

you want to install the software now?

Introductit
Destinatio software

Cancel Continue Installation
Installatic

Go Back Install

Wait to install
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® |nstall CH34x_Install

Installing CH34x_lInstall

Introduction
Destination Select
Installation Type

Installation

Registering updated components...

Install time remaining: Less than a minute

Click Restart after the installation is finished
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®® |nstall CH34x_Install

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

3.4 Arduino IDE Setting:

Except for COM ports, the setting method is the same as in chapter 1.4:

Edit Sketch  Tools Help

Serial Mo
Serial Plotter

€
By WIiFi101 / WIFININA Firmware Updater
ArduBlock

Board: "Arduino Nano™
Bk Processor: "ATmega328P"
Port: "/dev/cu.wchusbserial1410"
Get Board Iinfo /devjcu. AODUNAG-B-JL_HSP

= = /devjcu.Bluetooth-Incoming-Port
A SE Jdevicu.usbserial-1410

Burn Bootloader + Jdevicuwchusbserial1410

-

5.2 How to Add Libraries?

5.2.1 What are Libraries ?

Libraries are a collection of code that makes it easy for you to drive a sensor,display, module, etc.

For example, the built-in LiquidCrystal library helps talk to LCD displays. There are hundreds of additional libraries
available on the Internet for download.

The built-in libraries and some of these additional libraries are listed in the reference.
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https://www.arduino.cc/en/Reference/Libraries

5.2.2 Add ZIP Libraries

When you want to add a zip library, you need to download it as a ZIP file, put in the proper directory. The Libraries
needed to run the mini tank can be found onhttps:/fs.keyestudio.com/KS5009

KS5009 Keyestudio Smart Home Kit for ESP32 » 3. Arduino Tutorials

arm kéyeslisdio Rk yasiud

Save to Dropbox % Download

Hame Muodified

l
<

arduing Code

Arduing Tutorials.docx 6782022 352 pm

Librarias /

Save to Dropbox 4+ Download

Mame Madified
H ESP32_AnalogWrite.zip 5/18,/2022 4:08 pm
H ESP32_music_lib_home.zip 8/24,/2022 11:15 am
H ESP32Servo-0.8.0.zip 5/19,/2022 4:08 pm
H ESP32Tone.zip 5A9/2022 4:.08 pm
H LiquidCrystal_12C.zip 5/19,/2022 4:09 pm
i OneButton-masterzip 5A9/2022 4:.09 pm
i Wirezip 5/19/2022 4:09 pm
i xhtitzip 5/19/2022 4:09 pm

Click Sketch—->Include Library—>Add.ZIP Librarythen Then navigate to the library file you downloaded and click
‘40pen "’
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BB sketch_dec20a | Arduing IDE 203
File Edit Sketch Toals Help

Q o P verify/Compile

Upload

Eo figaire: ai pload
Uplsad Using Programmer Ol
Export Comgilad Binary

Optimize for Debugging

Shaw Sketch %\-:V Al Cr

Incluge Library Manage Libranes...

Aidd File...

#Add ZIP Librany.

10 | — ;

ACeCOrTn
AceSagment

AcaSh

AcaTM|

AceWire

AHT2

DHTLib

HT1B8K3Z
MecanumiCar_v2
Seqis

simple ht16k33 library
SparkFun Cwiic Alphanumeric Display Arduing Library
WilcanCamemian

Ln 10, Col 1 UTF-8 X No board selected 21

<« KS5009 Keyestudio Smart Home Kit for ESP32 * 3. Arduino Tutorials * Libraries ~ &) Search Libraries
folder s .
" Name Date modified Type Size
E ESP32_AnalogWrite 5/19/2022 4.08 PM Zip Archive 6 KB
E{ ESP32_music_lib_home 5/24/2022 11:15 AM zip Archive 6 KB
H £sp32Senvo-0.8.0 5/19/2022 4.08 PM zip Archive 24 KB
5 £sp22Tone 5/19/2022 4:08 PM zip Archive 3KB
g LiquidCrystal_I2C 5/19/2022 4:09 PM zip Archive 323 KB
E{ OneButton-master 5/19/2022 4:09 PM zip Archive 23 KB
H wire 5/19/2022 4:09 PM zip Archive 9 KB
B ynt11 5/19/2022 4:09 PM zip Archive 3KB

Import the library. You can find it in the include library list.
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& sketeh_nev29a | Arduing IDE 203 AceSegment

ACESF

File Edit Sketch Tools Help

Vesify Campile

Upload e
AHTZ

Upload Usng Programmer BH17

- Dhi

ary

Optenize for Debugaing

Show Skelch Falder
Include Lirrary

Add File...

Liguid Crystal_ 20

Kecan

eric Display Arduing Library

VitconComman

Wire

5.3 Arduino Projects

Alright, let’s get straight to our projects. We will make you know the smart home deeply from the simple sensor.

Note: In this course, the interface of each sensor / module marked with (G,-, GND) indicates the negative pole,
G is connected to G, - or GND of sensor shield or control board; *“V”’ is positive pole and connected with V, VCC
or 5V.

5.3.1 Project 1.1 LED Blink

1. Description

We’ve installed the driver of ESP32 PLUS development board.
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In the first lesson, we will conduct an experiment to make LED blink.

Let’s connect GND and VCC to power. The LED will be on when signal end S is high level, on the contrary, LED will
turn off when signal end S is low level.

In addition, the different blinking frequency can be presented by adjusting the delayed time.

2. Working Principle

LED is also the light-emitting diode, which can be made into an electronic module. It will shine if we control pins to
output high level, otherwise it will be off.

3. Parameters

Working voltage DC 3~5V

Working current ~ <20mA
Power 0.1W

4. Control Pin

Yellow LED 12

5. Test Code

#define led_y 12 //Define the yellow led pin to 12

void setup() { //The code inside the setup function runs only once
pinMode(led_y, OUTPUT); //Set pin to output mode

}

void loop() { //The code inside the loop function will always run in a loop
digitalWrite(led_y, HIGH); //Light up the LED
delay(200); //Delay statement, in ms
digitalWrite(led_y, LOW); //Close the LED
delay(200);

}
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6.Test Result

After uploading the code , you can see white and yellow LEDs flashing together.

5.3.2 Project 1.2 Breathing LED

1. Description

A“breathing LED”’is a phenomenon where an LED’s brightness smoothly changes from dark to bright and back to dark,
continuing to do so and giving the illusion of an LED*breathing. However, how to control LED’s brightness?

It makes sense to take advantage of PWM. Output the number of high level and low level in unit time, the more time
the high level occupies, the larger the PWM value, the brighter the LED.

Pulse Width Modulation

0% Duty Cycle - analogWrite(0)

ol I I N I I L

25% Duty Cycle - analogWrite(64)
I I T
UL S gy R g SRS o SRR gy EEL

50% Duty Cycle - analogWrite(127)

o I e e B e MR ER S
(V2 N N iy Ny Ay Ny

75% Duty Cycle - analogWrite(191)

Sl e Y ey I s W e W e HPE VR O
Y% E I O A O

100% Duty Cycle - analogWrite(255)

o B B B b

We provide the PWM output library file < analogwrite.h > for ESP32, therefore solely a simple statement analogWrite();
can control the PWM output.

2. Test Code

#include <analoglirite.h> //Import PWM output library files
#define led_y 12 //Define LED pins

void setup(){
pinMode(led_y, OUTPUT); //Set pin to output mode

¥

void loop(){
for(int i=0; i<255; i++) //The for loop statement increments the value of variable i,
—until it exits the loop at 255
{
analogWrite(led_y, i); //PWM output, control LED brightness
delay(3);
}
for(int i=255; i>0; i--) //The for loop statement continues to decrease the value of.
—variable i until it exits the loop at 0
analogWrite(led_y, i);
delay(3);
}
}
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3. Test Result

The LED gradually gets dimmer then brighter, cyclically, like human breathe.

5.3.3 Project 2.1 Read the Button

1. Description

The common table lamp uses LED lights and buttons, which can control the light on and off pressing the button.
We will work to read the status value of the button and display it on the serial monitor, so as to see it intuitively.
2. Button Principle

The button module is a digital sensor, which can only read 0 or 1. When the module is not pressed, it is in a high level
state, that is, 1, when pressed, it is a low level 0.

BUTTON

3. Pins of the Button

Button1 16
Button2 27

4. Test Code

#define btnl 16
#define btn2 27

void setup() {
Serial.begin(9600);
pinMode (btnl, INPUT);
pinMode (btn2, INPUT);

}

void loop() {
boolean btnl_val = digitalRead(btnl);
boolean btn2_val digitalRead(btn2);

(continues on next page)
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(continued from previous page)

Serial.print("buttonl = ");
Serial.print(btnl_val);
Serial.print (" ")
Serial.print("button2 = ");
Serial.println(btn2_val);
delay(100);

5. Test Result

Open the serial monitor of the arduino IDE

& pj2_1_button | Arduine 1.8.15 — O x
File Edit Sketch Tocols Help

piZ2_1_hutton

$¢define btnl 16 "~
¢define btn2 27

vold setup() {
Serial.begin{9600) ;
pinMods (btnl, INEUT):
pinMods (btn2, INFUT):
}

Press the button again to see the change of the button state value, as shown below:

& comsa — O X
| Send
buttonl = 0 button2 = 1 )
buttonl = 0 button2 = 1
kuttonl = 0 button2 = 1
buttonl = 0 button2 = 1
buttonl = 0 buttond = 1
buttonl = 0 button2 = 1
buttonl = 0 button2 = 1
buttonl = 1 button2 = 1
kuttonl = 1 button2 = 1
buttonl = 1 button2 = 1
buttonl = 1 buttong = 1
buttonl = 1 button2 = 1
buttonl = 1 button2 = 1
kuttonl = 1 button2 = 1
buttonl = 1 button2 = 1
W
Autc-scroll DS}LDF timestamp Hewline “ | |9800 baud ~ Clear output
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5.3.4 Project 2.2. Table Lamp

1. Description

For common simple table lamp, click the button it will be opened, click it again, the lamp will be closed.

2. Test Code

Calculate the clicked button times and take the remainder of 2, you can get O or 1 two state values.

#define btnl 16
#define led_y 12
int btn_count = 0; //Used to count the clicked button times

void setup() {
Serial.begin(9600);
pinMode(btnl, INPUT);
pinMode(led_y, OUTPUT);

}

void loop() {
boolean btnl_val = digitalRead(btnl);
if(btnl_val == 0) //If the button is pressed

{
delay(10); //Delay 10ms to eliminate button jitter
if(btnl_val == 0) //Make sure the button is pressed again
{
boolean btn_state = 1;
while(btn_state == 1) //Loop indefinitely until the button is released
{
boolean btn_val = digitalRead(btnl);
if(btn_val == 1) //If the button is released
{
btn_count++; //Automatically increments by 1, account the clicked button,
—times
Serial.println(btn_count);
btn_state = 0; //The button is released and exits the loop
}
}
}
boolean value = btn_count % 2; //Take the remainder of the value, you will get 0 or 1
if(value == 1)
{
digitalWrite(led_y, HIGH);
}
else{
digitalWrite(led_y, LOW);
}
}
}
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3. Test Result

Open the serial monitor and print out the clicked button times, then click the button once, the LED will be on, click it
again, it will be off.

@ comss — | *
| Send
1

2

3

4

5

&

7

=4

9

[+] tuteserall [ Show timestamp Hewline w | | 9600 baud v Clear output

5.3.5 Project 3.1 Read the PIR Motion Sensor

PIR motion

1. Description

The PIR motion sensor has many application scenarios in daily life, such as automatic induction lamp of stairs, auto-
matic induction faucet of washbasin, etc.

It is also a digital sensor like buttons, which has two state

values 0 or 1. And it will be sensed when people are moving.

We will print out the value of the PIR motion sensor through the serial monitor.
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2. Control Pin

3. Test Code

PIR motion sensor 14

#define pyroelectric 14

void setup() {

Serial.begin(9600) ;
pinMode (pyroelectric, INPUT);

¥

void loop()

{

boolean pyroelectric_val = digitalRead(pyroelectric);

Serial.print("pyroelectric value = ");
Serial.println(pyroelectric_val);

delay(200);
3

4. Test Result

When you stand still in front of the sensor, the reading value is 0, move a little, it will change to 1.

@ comsa — m| X
Send
pyroelectric value u] &
pyroelectric valuse u]
pyroelectric value u]
pyroelectric value 0]
pyroelectric value 0
pyroelectric value 0
pyroelectric value 0]
pyroelectric value u]
pyroelectric value 1
pyroelectric value 1
pyroelectric valuse 1
pyroelectric value 1
pyroelectric value 1
pyroelectric value 1
pyroelectric value 1
W
[+] futoseroll []Shos timestamp Hewline w | | 9800 baud v Clear output
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5.3.6 Project 3.2 PIR Motion Sensor

If someone moves in front of the sensor, the LED will light up.

1. Test Code

#define pyroelectric 14

#define led_y 12 //Define the yellow led pin to 12
void setup() {

Serial.begin(9600);

pinMode (pyroelectric, INPUT);

pinMode(led_y, OUTPUT); //Set pin to output mode

}

void loop() {
boolean pyroelectric_val = digitalRead(pyroelectric);
Serial.print("pyroelectric value = ");
Serial.println(pyroelectric_val);
delay(200);
if(pyroelectric_val == 1)
{
digitalWrite(led_y, HIGH);
}else{
digitalWrite(led_y, LOW);
}
}

2. Test Result

Move your hand in front of the sensor, the LED will turn on. After 5s of immobility, the LED lights will turn off.

5.3.7 Project 4.1 Play Happy Birthday
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1. Description

There is a audio power amplifier element in the car expansion board, which is as an external amplification equipment
to play music.

In this project, we will work to play a piece of music by using it.
2. Component Knowledge
Passive Buzzer: The audio power amplifier (like the passive buzzer) does not have internal oscillation. When con-

trolling, we need to input square waves of different frequencies to the positive pole of the component and ground the
negative pole to control the power amplifier to chime sounds of different frequencies.

3. Control Pin

Passive Buzzer 25

4. Test Code

#include <ESP32Tone.h>
#define buzzer_pin 25

void setup() {

pinMode (buzzer_pin, OUTPUT);
birthday(Q);

3

void loop() {

¥

void birthday()
{
tone(buzzer_pin,294,250,0); //The four parameters are pin, frequency, delay and channel
tone(buzzer_pin,440,250,0);
tone(buzzer_pin, 392,250,0);
tone(buzzer_pin, 532,250,0);
tone(buzzer_pin,494,250,0);
tone(buzzer_pin, 392,250,0);
tone(buzzer_pin, 440,250,0);
tone(buzzer_pin, 392,250,0);
tone(buzzer_pin, 587,250,0);
tone(buzzer_pin, 532,250,0);
tone(buzzer_pin, 392,250,0);
tone(buzzer_pin, 784,250,0);
tone(buzzer_pin, 659,250,0);
tone(buzzer_pin, 532,250,0);

(continues on next page)
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tone(buzzer_pin,494,250,0);
tone(buzzer_pin,440,250,0);
tone (buzzer_pin, 698,250,0);
tone(buzzer_pin, 659,250,0);
tone(buzzer_pin, 532,250,0);
tone(buzzer_pin, 587,250,0);
tone(buzzer_pin, 532,500,0);
noTone (buzzer_pin,0); //Close

}

(continued from previous page)

5. Test Result

The passive buzzer will play happy Birthday.

5.3.8 Project 4.2 Music Box

we will make a music box and switch tunes by pressing buttons.

1. Test Code

#include <ESP32Tone.h>

#include <musicESP32_home.h>

music Music(25);

#define btnl 16

int btn_count = 0; //Used to count the clicked button times
boolean music_flag = 0;

void setup() {
Serial.begin(9600);
pinMode (btnl, INPUT);
pinMode (25, OUTPUT);

// Music.tetris();

// Music.birthday();

// Music.Ode_to_Joy();
// Music.christmas();

// Music.super_mario();
// Music.star_war_tone();

}

void loop() {
boolean btnl_val = digitalRead(btnl);
if(btnl_val == 0) //If the button is pressed

{

delay(10); //Delay 10ms to eliminate button jitter

if(btnl_val == 0) //Make sure the button is pressed again

{

boolean btn_state = 1;

while(btn_state == 1) //Loop indefinitely until the button is released

{

(continues on next page)
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(continued from previous page)

boolean btn_val = digitalRead(btnl);

if(btn_val == 1) //If the button is released

{

music_flag = 1;

btn_count++; //Automatically increments by 1 to count the number of times the.
—button is clicked

Serial.println(btn_count);

if(btn_count == 4)

{
btn_count = 1;
}
switch(btn_count)
{
case 1: if(music_flag == 1){Music.0Ode_to_Joy();music_flag=0;} break;
case 2: if(music_flag == 1){Music.christmas();music_flag=0;} break;
case 3: if(music_flag == 1){Music.tetris();music_flag=0;} break;
}
btn_state = 0; //The button is released and exits the loop
}
}
}
}
}

2. Test Result

Click button 1 once, it will play a Tetris, then click it again, it will play Ode to Joy, after playing, click the button 1 for
the third time, it will play Christmas.

5.3.9 Project 5.1 Control the Door

1. Description

Automatic doors and windows need power device, which will become more automatic with a 180 degree servo and
some sensors. Adding a raindrop sensor, you can achieve the effect of closing windows automatically when raining. If
adding a RFID, we can realize the effect of swiping to open the door and so on.

2. Component Knowledge

Servo: Servo is a position servo driver device consists of a housing, a circuit board, a coreless motor, a gear and a
position detector.

Its working principle is that the servo receives the signal sent by MCU or receiver and produces a reference signal with
a period of 20ms and width of 1.5ms, then compares the acquired DC bias voltage to the voltage of the potentiometer
and obtain the voltage difference output.

The IC on the circuit board judges the direction of rotation, and then drives the coreless motor to start rotation. The
power is transmitted to the swing arm through the reduction gear, and the signal is sent back by the position detector to
judge whether the positioning has been reached, which is suitable for those control systems that require constant angle
change and can be maintained.
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When the motor speed is constant, the potentiometer is driven to rotate through the cascade reduction gear, which leads
that the voltage difference is 0, and the motor stops rotating. Generally, the angle range of servo rotation is 0° —180 °.

The pulse period of the control servo is 20ms, the pulse width is 0.5ms ~ 2.5ms, and the corresponding position is
-90°~ +90°. Here is an example of a 180° servo:

Input signal pulse width ~ Angle of steering gear

(period: 20ms) output shaft
‘= .
_l 0.5ms .~
55
MY _o

] 1.5ms A
{? L]
2ms ] ¥
s, o
] 25m A P

In general, servo has three lines in brown, red and orange. The brown wire is grounded, the red one is a positive pole
line and the orange one is a signal line.

(OV) GND
(+3V)
(PWM) signal
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3. Pin

The servo of the window 5

The servo of the door 13

4. Test Code

#include <ESP32_Servo.h>
Servo myservo; // create servo object to control a servo
// 16 servo objects can be created on the ESP32

int pos = 0; // variable to store the servo position
// Recommended PWM GPIO pins on the ESP32 include 2,4,12-19,21-23,25-27,32-33
int servoPin = 13;

void setup() {
myservo.attach(servoPin) ; // attaches the servo on pin 18 to the servo object

}

void loop() {
for (pos = 0; pos <= 180; pos += 1) { // goes from 0 degrees to 180 degrees
// in steps of 1 degree

myservo.write(pos); // tell servo to go to position in variable 'pos’
delay(15); // waits 15ms for the servo to reach the position
}
for (pos = 180; pos >= 0; pos -= 1) { // goes from 180 degrees to 0 degrees
myservo.write(pos); // tell servo to go to position in variable 'pos’
delay(15); // waits 15ms for the servo to reach the position
}
}
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5. Test Result

The servo of the door turns with the door, back and forth

5.3.10 Project 5.2 Close the Window
1. Description

We will work to use a servo and a raindrop sensor to make an device closing windows automatically when raining.

2. Component Knowledge

Raindrop Sensor: This is an analog input module, the greater the area covered by water on the detection surface, the
greater the value returned (range 0~4096).

3. Test Code

#include <ESP32_Servo.h>
Servo myservo;

#define servoPin 5
#define waterPin 34

void setup() {
Serial.begin(9600);
pinMode (waterPin, INPUT);
myservo.attach(servoPin) ;
myservo.write(176);
delay(200);

}

void loop() {

int water_val = analogRead(waterPin);

Serial.println(water_val);

if(water_val > 1500) {
myservo.write(0);

delay(200);

}

else {
myservo.write(176);
delay(200);

}

3
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4. Test Result

At first, the window opens automatically, and when you touch the raindrop sensor with your hand (which has water on
the skin), the window will close.

5.3.11 Project 6.1 Control SK6812

1. Description

The atmosphere lamp of smart home is 4 SK6812RGB LEDs. RGB LED belongs to a simple luminous module,
which can adjust the color to bring out the lamp effect of different colors. Furthermore, it can be widely used in
buildings, bridges, roads, gardens, courtyards, floors and other fields of decorative lighting and venue layout, Christmas,
Halloween, Valentine’s Day, Easter, National Day as well as other festivals during the atmosphere and other scenes.

In this experiment, we will make various lighting effects.

2. Component Knowledge

From the schematic diagram, we can see that these four RGB LEDs are all connected in series. In fact, no matter how
many they are, we can use a pin to control a RGB LED and let it display any color. Each RGBLED is an independent
pixel, composed of R, G and B colors, which can achieve 256 levels of brightness display and complete the full true
color display of 16777216 colors.

What’s more, the pixel point contains a data latch signal shaping amplifier drive circuit and a signal shaping circuit,
which effectively ensures the color of the pixel point light is highly consistent.

K] (] [EL] [E1}

] o

. . RG2
..\|;-|| VES DOUT = GHID II L vss pol - G ||— VaS DOUT |== GND |II L vas pour = :|—| |+ G
Ik
pgR oy el 2 i . i 2 1 ) ]
—_— = D& VDD T_-'. AW WD T_—\ OIM WOk T-'. N VDD T_-'.
1% WHINIIB-AF L WEIH IZH-4P L2 WEIEIIH-4P LUied WEIS1IB-aP LUisd
:|:|.|\ 1 i :|:|.
GND ND GRD

T 2,

1

]

= = &
6812 RGB LED
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3. Pin

SK6812 26

4. Test Code

Please open the provided test code pj6_1_SK6812, as shown in the image below:

<« 3, Arduino Tutorials » arduino C w D P
- Mame " Date modified Type
pi1_2_breath_led 5/16/2022 9:21 AM File folder
pj2_1_button 5/16/2022 %43 AM File folder
pi2_2_button_led 5M16/2022 10:20 AM File folder
pi3_1_pyroelectric 5/16/2022 10635 AM File folder
pj3_2_pyroelectric_led 5/16/2022 1:3% PM File folder
pid 1_buzzer 5/24/2022 10:56 AM File folder
pid_2_music 5/24/202211:10 AM File folder
pj3_1_servo 5/17/2022 10:38 AM File folder
A2 Auto windo 5/18/2022 11:23 AM File folder
pie_1_sk6212 3/18/2022 10:19 AM File folder
pj6_2_btn_g812 5/18/2022 10:33 AM File folder
pi7_1_fan 5/18/2022 318 PM File folder
pj7_2_btn_fan 5/18/2022 3.45 PM File folder

5. Test Result

The atmosphere lamps of the smart home will display a variety of colors and light effects.

5.3.12 Project 6.2 Button

1. Description

There are two buttons to switch the color of the atmosphere lamp.
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2. Test Code

Please open the provided test code pj6_2_btn_6812, as shown below:

¢ 3, Arduino Tutonals » arduino C

Mame Date modified
pi1_2_breath_led 5/16/2022 %:21 AM
pj2_1_button 53/16/2022 %:43 AM
pj2_2_button_led 5M16/2022 10:20 AM

Lr

S16/2022 10:35 AM

/16/2022 1:39 PM

pi3_1_pyroelectric

Lr

pi3_2_pyroelectric_led

pid_1_buzzer 5/24,/2022 10:56 AM
pjd_2_music 5/24/2022 11:10 AM
pj3_1_servo 5/17/2022 10:38 AM
pj5_2_Auto_window 5/18/2022 11:23 AM
i6 1 <k6812 5/18/2022 10:19 AM
pj6_2_btn_6812 5/18/2022 10:33 AM
B17_1_fan 5/18/2022 3:18 PM

3. Test Result

We can switch the color of the atmosphere lamp by clicking buttons 1 and 2.

5.3.13 Project 7.1 Control the Fan

1. Description

In this project, we will learn how to make a small fan.
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2. Component Knowledge

The small fan uses a 130 DC motor and safe fan blades. You can use PWM output to control the fan speed.

J

3. Control Method

Two pins are required to control the motor of the fan, one for INA and two for INB. The PWM value range is 0~255.
When the PWM output of the two pins is different, the fan can rotate.

4. Control Pins

5. Test Code

INA - INB <= -45

Rotate clockwise

INA - INB >=45
INA==0,INB==0

Rotate anticlockwise
Stop

INA
INB

19
18

#include <analoglirite.h>
#define fanPinl 19
#define fanPin2 18

void setup() {

pinMode (fanPinl, OUTPUT);
pinMode (fanPin2, OUTPUT);
}

(continues on next page)

88

Chapter 5. Arduino tutorial




keyestudio WiKi

(continued from previous page)

void loop() {

digitalWrite(fanPinl, LOW); //pwm = 0
analogWrite(fanPin2, 180);

delay(3000);

digitalWrite(fanPinl, LOW);
digitalWrite(fanPin2, LOW);

delay(1000);

digitalWrite(fanPinl, HIGH); //pwm = 255
analogWrite(fanPin2, 210);

delay(3000);

digitalWrite(fanPinl, LOW);
digitalWrite(fanPin2, LOW);

delay(1000);

}

6. Test Result

The fan will rotate clockwise and anticlockwise at different speeds.

5.3.14 Project 7.2 Switch On or Off the Fan

One button switches the fan on and the other button controls the speed of the fan.

1. Test Code

#include <analogWirite.h>

#define fanPinl 19

#define fanPin2 18

#define btnl 16

int btn_count = 0; //Used to count the clicked button times
#define btn2 27

int btn_count2 = 0;

int speed_val = 130; //Define the speed variables

void setup() {
Serial.begin(9600);
pinMode(btnl, INPUT);
pinMode (btn2, INPUT);
pinMode(fanPinl, OUTPUT);
pinMode (fanPin2, OUTPUT);
}

void loop() {

boolean btnl_val = digitalRead(btnl);

if(btnl_val == 0) //If the button is pressed

{
delay(10); //Delay 10ms to eliminate button jitter
if(btnl_val == 0) //Make sure the button is pressed again
{

(continues on next page)
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boolean btn_state = 1;
while(btn_state == 1) //Loop indefinitely until the button is released
{
boolean btn_val = digitalRead(btnl);
if(btn_val == 1) //If the button is released
btn_count++; //Automatically increments by 1 to count the clicked button.,
—times
Serial.println(btn_count);
btn_state = 0; //The button is released and exits the loop
}
}
}
boolean value = btn_count % 2; //Take the remainder of the value, you will get 0 or 1
while(value == 1)
{
//Serial.println("on");
digitalWrite(fanPinl, LOW); //pwm = 0
analogWrite(fanPin2, speed_val);

boolean btn2_val = digitalRead(btn2);
if(btn2_val == 0)

{
delay(10);
if(btn2_val == 0)
{
boolean btn_state2 = 1;
while(btn_state2 == 1)
{
boolean btn2_val = digitalRead(btn2);
if(btn2_val == 1)
{
btn_count2++;
if(btn_count2 > 3)
{
btn_count2 = 1;
}
switch(btn_count2)
{
case 1: speed_val = 130; Serial.println(speed_val);break; //Adjust the.
- speed
case 2: speed_val = 180; Serial.println(speed_val) ;break;
case 3: speed_val = 230; Serial.println(speed_val) ;break;
}
btn_state2 = 0;
}
}
}
}

boolean btnl_val = digitalRead(btnl);
if(btnl_val == 0) //If the button is pressed
{

digitalWrite(fanPinl, LOW); //pwm = 0

(continues on next page)
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analogWrite(fanPin2, 0);
value = 0; //Exit the loop

2. Test Result

Click button 1, the fan starts to rotate, click button 2, the speed can be adjusted(there are three different speeds), press
the button 1 again, the fan stops.

5.3.15 Project 8.1 Display Characters

1. Description

As we all know, screen is one of the best ways for people to interact with electronic devices.

2. Component Knowledge

1602 is a line that can display 16 characters. There are two lines, which use IIC communication protocol.

W16

VESYDDVO RS RW E DOD1 D2 D3 D4 DEDED? A K
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3. Control Pins

SDA SDA
SCL SCL

4. Test Code

#include <Wire.h>
#include <LiquidCrystal_I2C.h>

LiquidCrystal_I2C mylcd(0x27,16,2);

void setup(){
mylcd.initQ;
mylcd.backlight(Q;
}

void loop(){
mylcd.setCursor(®, 0);
mylcd.print("hello™);
mylcd.setCursor(®, 1);
mylcd.print("keyestudio™);
//mylcd.clear();

}

5. Test Result

The first line of the LCD1602 shows hello and the second line shows keyestudio.

5.3.16 Project 8.2 Dangerous Gas Alarm
1. Description

When a gas sensor detects a high concentration of dangerous gas, the buzzer will sound an alarm and the display will
show dangerous.

2. Component Knowledge

MQ2 Smoke Sensor: It is a gas leak monitoring device for homes and factories, which is suitable for liquefied gas,
benzene, alkyl, alcohol, hydrogen as well as smoke detection. Our sensor leads to digital pin D and analog output pin
A, which is connected to D as a digital sensor in this project.

92 Chapter 5. Arduino tutorial




keyestudio WiKi

3. Test Code

#include <Wire.h>
#include <LiquidCrystal_I2C.h>

LiquidCrystal_I2C mylcd(0x27,16,2);

#define gasPin 23
#define buzPin 25
boolean i = 1;
boolean j = 1;

void setup(){
Serial.begin(9600);
mylcd.init(Q;
mylcd.backlight();
pinMode (buzPin, OUTPUT);
pinMode(gasPin, INPUT);
mylcd.setCursor(0, 0);
mylcd.print("safety");

}

void loop(){

boolean gasVal = digitalRead(gasPin);

Serial.println(gasVal);

//Reads the value detected by the gas sensor

if(gasVal == 0) //If the hazardous gas is detectedLCD displays dangerousthe buzzer.

—makes an alarm

{
while(i == 1)
{
mylcd.clear(Q);
mylcd.setCursor(0, 0);
mylcd.print("dangerous");
i=0;
=1
}
digitalWrite(buzPin,HIGH) ;
delay(1);
digitalWrite(buzPin,LOW);
delay(1);

}

(continues on next page)
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else{
digitalWrite(buzPin,LOW);
while(j == 1)
{

mylcd.clear();
mylcd.setCursor(0, 0);
mylcd.print("safety");

i1 = i3
j=0;
}

}

}

4. Test Result

The screen displays “safety” in normal state. However, when the gas sensor detects some dangerous gases, such as
carbon monoxide, at a certain concentration, the buzzer will sound an alarm and the screen displays “dangerous”.

5.3.17 Project 9 Temperature and Humidity Tester

1. Component Knowledge

Its communication mode is serial data and single bus. The temperature measurement range is -20 ~ +60°C, accuracy
is £2°C. However, the humidity range is 5 ~ 95%RH, the accuracy is £5%RH.

Aumiaity
temperature

2. Control Pin

Temperature and Humidity Sensor 17
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3. Test Code

#include <Wire.h>

#include <LiquidCrystal_I2C.h>
LiquidCrystal_I2C mylcd(0x27,16,2);
#include "xhtl11.h"

xhtll xht(17);

unsigned char dht[4] = {0, 0, O, 0};//Only the first 32 bits of data are received, not.
—»the parity bits

void setup() {

Serial.begin(9600);//Start the serial port monitor and set baud rate to 9600
mylcd.initQ;

mylcd.backlight();

}

void loop() {
if (xht.receive(dht)) { //Returns true when checked correctly
Serial.print("RH:");
Serial.print(dht[0]); //The integral part of humidity, DHT [1] is the fractional part
Serial.print("% ");
Serial.print("Temp:");
Serial.print(dht[2]); //The integral part of temperature, DHT [3] is the fractional.
- part
Serial.println("C");

mylcd.setCursor(0, 0);
mylcd.print("T = ");
mylcd.print(dht[2]);
mylcd.setCursor(0, 1);
mylcd.print("H = ");
mylcd.print(dht[0]);
//mylcd.clear();

delay(200);
}

else { //Read error

Serial.println("sensor error");

}
delay(1000); //It takes 1000ms to wait for the device to read
}
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4. Test Result

The LCD1602 displays the temperature (T = ** © C) and humidity (H = ** %RH). When you breathe into the T/H
sensor, you can see that the humidity rises.

5.3.18 Project 10 Open the Door

1. Component Knowledge

Radio frequency identification, the card reader is composed of a radio frequency module and a high-level magnetic
field. The Tag transponder is a sensing device, which doesn’t contain a battery. It only contains tiny integrated circuit
chips and media for storing data and antennas for receiving and transmitting signals.

To read the data in the tag, first put it into the reading range of the card reader. The reader will generate a magnetic
field, which can produce electricity according to Lenz’s law, then the RFID tag will supply power, thereby activating
the device.

RFID
RC522 12C

2. Control Pins

Use IIC communication

SDA SDA
SCL SCL

3. Test Code

/*Filename : RFID
Description : RFID reader UID
Auther : http//www.keyestudio.com */

#include <Wire.h>
#include <LiquidCrystal_I2C.h>
LiquidCrystal_I2C mylcd(0x27,16,2);
#include <ESP32_Servo.h>
Servo myservo;
(continues on next page)
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#include <Wire.h>
#include "MFRC522_I2C.h"
// IIC pins default to GPIO21 and GPI022 of ESP32
// 0x28 is the i2c address of SDA, if doesn't matchplease check your address with i2c.
MFRC522 mfrc522(0x28); // create MFRC522.
#define servoPin 13
#define btnPin 16
boolean btnFlag = 0;

String password = -

void setup() {

Serial.begin(115200); // initialize and PC's serial communication
mylcd.initQ;

mylcd.backlight();

Wire.beginQ); // initialize I2C
mfrc522.PCD_Init(); // initialize MFRC522
ShowReaderDetails(); // display PCD - MFRC522 read carder

Serial.println(F("Scan PICC to see UID, type, and data blocks..."));
myservo.attach(servoPin);

pinMode (btnPin, INPUT);

mylcd.setCursor(®, 0);

mylcd.print("Card");

}
void loop() {
//
if ( ! mfrc522.PICC_IsNewCardPresent() || ! mfrc522.PICC_ReadCardSerial() ) {
delay(50);
password = "";
if(btnFlag == 1)
{

boolean btnVal = digitalRead(btnPin);
if(btnVal == 0) //Swipe the card to open the door and click button 1 to close the.
—door

{
Serial.println("close™);
mylcd.setCursor(0, 0);
mylcd.print('close");
myservo.write(0);
btnFlag = 0;

}

}

return;

}
// select one of door cards. UID and SAK are mfrc522.uid.

// save UID

Serial.print(F("Card UID:"));

for (byte i = 0; i < mfrc522.uid.size; i++) {
Serial.print(mfrc522.uid.uidByte[i] < 0x10 ? " 0" : " ");

(continues on next page)
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//Serial.print(mfrc522.uid.uidByte[i], HEX);
Serial.print(mfrc522.uid.uidByte[i]);
password = password + String(mfrc522.uid.uidByte[i]);

}
if(password == "17121741227") //The card number is correct, open the door
{
Serial.println("open™);
mylcd.setCursor(0®, 0);
mylcd.clear(Q);
mylcd.print("open");
myservo.write(180);
password = "";
btnFlag = 1;
}
else //The card number is wrongLCD displays error
{
password = "";
mylcd.setCursor(0, 0);
mylcd.print("error");
}
//Serial.println(password) ;
}

void ShowReaderDetails() {

// attain the MFRC522 software

byte v = mfrc522.PCD_ReadRegister(mfrc522.VersionReg);
Serial.print (F("MFRC522 Software Version: 0x"));
Serial.print(v, HEX);

if (v == 0x91)

Serial.print(F(" = v1.0"));
else if (v == 0x92)
Serial.print(F(" = v2.0"));

else
Serial.print(F(" (unknown)"));
Serial.println("");
// when returning to 0x00 or OxFF, may fail to transmit communication signals
if ((v == 0x00) || (v == OxFF)) {
Serial.println(F("WARNING: Communication failure, is the MFRC522 properly connected?
="));
3
}
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4., Test Result

Close the provided card to the RFID induction area, the door will turn and open, and LCD1602 shows “The door
is open”. Click button 1 and the door turns and closes. However, when swiping another blue induction block, the
LCD1602 shows “Error”.

5.3.19 Project 11 Morse Code Open the Door

Morse code, also known as Morse password, is an on-again, off-again signal code that expresses different letters,
numbers, and punctuation marks in different sequences. Now we use it as our password gate.

The Morse code corresponds to the following characters:

Morse Code

A e M o Y omeos e 6 emssss

B emesse N = I emamee 7 =mamsee

C emasmms 0 oo A ecommeam f ohosesss

D emee P sommeame O - — - 9 - e e -
E = o T 11 U ee e e T 1T 11

F eosmme R eeme Ch s e e § - - -
G e 5 wes [ - - - 7 e o

H essss T == iR I T T ° Ty T T

| we U seem 2 s o e e el

J o on e V sssmm 3 ess o e T TrT T

o TT W oo e 4 esssam i - — -
L eoomes b TTT 5 esssse = —-—e s

1. Description

L TT , ) ) o
We use as the correct password. What’s more, there is a button library file OneButton, which is very

simple to click, double click, long press and other functions. For Morse password, click is*.”, long press and release is

[T3RL]

2. Test Code

#include <Wire.h>
#include <LiquidCrystal_I2C.h>
LiquidCrystal_I2C mylcd(0x27,16,2);
#include "OneButton.h"
// Setup a new OneButton on pin 16.
OneButton buttonl(16, true);
// Setup a new OneButton on pin 27.
OneButton button2 (27, true);
(continues on next page)
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#include <ESP32_Servo.h>
Servo myservo;
int servoPin = 13;

String password = C

String correct_p = "-.-"; //The correct password for the password door

// setup code here, to run once:

void setup() {

Serial.begin(115200);

mylcd.initQ;

mylcd.backlight();

// link the button 1 functions.
buttonl.attachClick(clickl);
buttonl.attachLongPressStop(longPressStopl);
// link the button 2 functions.
button2.attachClick(click2);
button2.attachLongPressStop(longPressStop2);

myservo.attach(servoPin) ;
mylcd.setCursor(®, 0);
mylcd.print("Enter password");

}

void loop() {

// keep watching the push buttons:
buttonl.tick(Q;

button2.tick();

delay(10);

3

/) —-——- button 1 callback functions

// This function will be called when the buttonl was pressed 1 time (and no 2. button.,
—press followed).

void clickl1(Q) {

Serial.print(".");

password = password + '.';

mylcd.setCursor(®, 1);

mylcd.print (password);

} // clickl

// This function will be called once, when the buttonl is released after being pressed.
—for a long time.

void longPressStopl() {

Serial.print("-");

password = password + '-';

mylcd.setCursor(®, 1);

mylcd.print (password) ;

} // longPressStopl

// ... and the same for button 2:
void click2() {
Serial.println(password);

(continues on next page)
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if(password == correct_p)
{
myservo.write(180); //Open the door if the password is correct
mylcd.clear();
mylcd.setCursor(0®, 0);
mylcd.print("open");

}

else

{
mylcd.clear(Q);
mylcd.setCursor(0, 0);
mylcd.print("error");
delay(2000);
mylcd.clear(Q);
mylcd.setCursor (0, 0);
mylcd.print("input again");

}

password = "'";

} // click2

void longPressStop2() {
//Serial.println("Button 2 longPress stop");
myservo.write(0); //Close the door
mylcd.clear();

mylcd.setCursor(®, 0);
mylcd.print('close");

} // longPressStop2

3. Test Result
At first, the LCD1602 displays “Enter password”, then click or long press button 1 to tap the password. If we input the
correct password “-.-”, then click button 2, the door will open, and the LCD1602 will display “open”.

If other incorrect passwords are entered, the door will not move, the LCD1602 will display “error” and then “enter
again” 2s later. Furthermore, long press button 2 can close the door.
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5.3.20 Project 12.1 Smart Home

The easiest way to access the Internet is to use a WiFi to connect. The ESP32 main control board comes with a WiFi
module, making our smart home accessible to the Internet easily.

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
= -

Statit:n
(ESP32)
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1. Description

We connect the smart home to a LAN, which is the WiFi in your home or the hot spot of your phone. After the connection
is successful, an address will be assigned, which can be used for communication. We will print the assigned address
in the serial monitor.

2. Test Code

Note: ssiD and password in the code should be filled with your own WiFi name and password.

$#include <Arduino.h>
$#include <WiFi.h>
$#include <ESFmDNS.h>
#include <WiFiClient.h>

String item = "0";
const char* s3id = "Chinalet-2.4G-0DF0™;
con3t char* password = "Chinalet@233";

WiFiServer server({s0):

void setup() |

Serial.begin{l115200);

WiFi.begin(ssid, password);

while (WiFi.statusz() != WL_CONNECIED) {
delay (500) ;
Serial.print{™."):

}

Serial.println{™"):

Serial.print {("Connected to ™) :»

Serial.println{ssid):

#include <Arduino.h>
#include <WiFi.h>
#include <ESPmDNS.h>
#include <WiFiClient.h>

String item = "0";
const char* ssid = "ChinaNet-2.4G-ODF0";
const char* password = "ChinaNet@233";

WiFiServer server(80);

void setup() {
Serial.begin(115200);
WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.println("");
Serial.print("Connected to ");
Serial.println(ssid);
(continues on next page)

5.3. Arduino Projects 103




keyestudio WiKi

(continued from previous page)

Serial.print("IP address: ");
Serial.println(WiFi.localIP());
server.begin();

Serial.println("TCP server started");
MDNS.addService("http", "tcp", 80);

}

void loop() {

Serial.print("Connected to ");

Serial.println(ssid);

Serial.print("IP address: ");

Serial.println(WiFi.localIP()); //The assigned IP address is printed on the serial.,
—.monitor

delay(200);

WiFiClient client = server.available(Q);

if (!client) {

return;

}

while(client.connected() && !client.available()){
delay(1);

}

String req = client.readStringUntil('\r"');

int addr_start = req.indexOf(' ');

int addr_end = req.indexOf(' ', addr_start + 1);

if (addr_start == -1 || addr_end == -1) {
Serial.print("Invalid request: ");
Serial.println(req);

return;
}
req = req.substring(addr_start + 1, addr_end);
item=req;
Serial.println(item);
String s;
if (req == "/") //Browser accesses address can read the information sent by the client.
—println(s);
{

IPAddress ip = WiFi.localIP();

String ipStr String(ip[0®]) + '.' + String(ip[1]) + '.' + String(ip[2]) + '.' +.
~String(ip[3]1);

s = "HTTP/1.1 200 OK\r\nContent-Type: text/html\r\n\r\n<!DOCTYPE HTML>\r\n<html>
—Hello from ESP32 at ";

s += ipStr;

s += "</html>\r\n\r\n";

Serial.println("Sending 200");

client.println(s); //Send the string S, you can read the information when visiting.,
—the address of E smart home using a browser.
//client.print(s);
client.stop();
}
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3. Test Result

If the WiFi is connected successfully, the serial monitor will print out the assigned IP address.

& comss

Send

IP address: 1%2.165.0.12%
Connected to ChinalNet-2.4G-0DF0
IP address: 1%2.168.0.12%
Connected to Chinalet-2.4G-0DF0
IP address: 1%2.165.0.129
Connected to Chinalet-2.4G-0DF0
IP address: 1%2.1658.0.12%
Connected to ChinalWNet-2.4G-0DF0
IP address: 1%2.168.0.12%
Connected to Chinalet-2.4G-0DF0
IP address: 1%2.165.0.12%
Connected to Chinalet-2.4G-0DF0
IP address: 1%2.165.0.124%

Open a browser to access the IP address, then we will read the contents of the string S sent out by the client.println(s);

in the code.
& 192.168.0.129 4 +
< C A F== 1921680129

Hello from ESP32 at 192.168.0.129

5.3.21 Project 12.2 Control Smart Home

1. Description

In this project, we will learn how to realize different functions of the smart home through accessing different strings
under the address. There is a LCD screen that can print out the IP address, which is much more convenient.

2. Test Code

#include
#include
#include
#include

<Arduino.h>
<WiFi.h>
<ESPmDNS . h>
<WiFiClient.h>

String item = "0";

const char* ssid = "ChinaNet-2.4G-ODFQ";

const char* password = "ChinaNet@233";
WiFiServer server(80);

(continues on next page)
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#include <Wire.h>

#include <LiquidCrystal_I2C.h>

LiquidCrystal_I2C mylcd(0x27,16,2);

#include <analogWrite.h>

#define fanPinl 19

#define fanPin2 18

#define led_y 12 //Define the yellow led pin to 12

void setup() {
Serial.begin(115200);
mylcd.initQ;
mylcd.backlight();
pinMode(led_y, OUTPUT);
pinMode (fanPinl, OUTPUT);
pinMode (fanPin2, OUTPUT);

WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.println("");
Serial.print("Connected to ");
Serial.println(ssid);
Serial.print("IP address: ");
Serial.println(WiFi.localIP());
server.begin();
Serial.println("TCP server started");
MDNS.addService("http", "tcp", 80);
mylcd.setCursor(®, 0);
mylcd.print("ip:");
mylcd.setCursor(®, 1);
mylcd.print(WiFi.localIP()); //LCD displays the ip adress
}

void loop() {
WiFiClient client = server.available();
if (Iclient) {

return;

}

while(client.connected() && !client.available()){
delay(1);

}

String req = client.readStringUntil('\r"');

int addr_start = req.indexOf(' ');

int addr_end = req.indexOf(' ', addr_start + 1);

if (addr_start == -1 || addr_end == -1) {
Serial.print("Invalid request: ");
Serial.println(req);
return;

}

req = req.substring(addr_start + 1, addr_end);

(continues on next page)
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(continued from previous page)
item=req;
Serial.println(item);
String s;
if (req == "/") //Browser accesses address can read the information sent by the client.
wprintln(s);
{

IPAddress ip = WiFi.localIP();

String ipStr String(ip[0]) + '." + String(ip[1]) + '.' + String(ip[2]) + '.' +.
~String(ip[31);

s = "HTTP/1.1 200 OK\r\nContent-Type: text/html\r\n\r\n<!DOCTYPE HTML>\r\n<html>
—Hello from ESP32 at ";

s += ipStr;

s += "</html>\r\n\r\n";

Serial.println("Sending 200");

client.println(s); //Send the string S, you can read the information when visiting.
—the address of E smart home using a browser.
//client.print(s);

}
if(req == "/led/on") //Browser accesses the ip address/led/on
{
client.println("turn on the LED");
digitalWrite(led_y, HIGH);
}
if(req == "/led/off") //Browser accesses the ip address/led/off
{
client.println("turn off the LED");
digitalWrite(led_y, LOW);
}
if(req == "/fan/on") //Browser accesses the ip address/fan/on
{
client.println("turn on the fan");
digitalWrite(fanPinl, LOW); //pwm = 0
analogWrite(fanPin2, 180);
}
if(req == "/fan/off") //Browser accesses the ip address/fan/off
{
client.println("turn off the fan");
digitalWrite(fanPinl, LOW); //pwm = 0
analogWrite(fanPin2, 0);
3

//client.print(s);
client.stop();
}
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3. Test Result

If the smart home is successfully connected to WiFi, the LCD screen will display the assigned address.

Accessing address must add / led/on when using the browser, such as my address is 192.168.0.129/ led/on. Then the
smart home LED lights will be turned on, if accessing 192.168.0.129/ led /off, then the LED lights will be off.

& 192.168.0.129/led/off b4 +
< C A F==| 192.168.0.129/led/off

turn off the LED

‘When the browser accesses 192.168.0.129/fan/ on, the fan of the smart home will be turned on and at 192.168.0.129/fan/
off will be turned off.

6 192.168.0.1 29/ fan/off b4 -+
<« C A F==2 | 192.168.0.129/fan/off

turn off the fan

5.3.22 Project 13.1: Mobile Phone APP test

Download APP

Android APP

The Android apk installation package is available in our resource pack, as shown below:

ks3009 Keyestudio Smart Home Kit for ESP32 w | 0
Mame Date modified
1. Get started with Arduino 5/24/2022 1:39 PM
2. Install the Smart Home 572472022 1:40 PM
3. Arduino Tutorials 530/2022 10:45 AM
4, Python Tutorials 32702022 321 PM
I_ 5 Android 4PP 3/30/2022 11:56 AM

Download from Google play:
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Please search for keyes IoI home on Google play to download it.

Icon:

APP Interface
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WiFi model

192.168.0.164

Jo

fp CONNECT

My Smart Home

! r

[ o
Smart Lift

Oﬂaindmp

“ Harmful gas
gg * Is there anybody?

i
!n Temperature

& Humidity
o0 ~

oo -
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Download iOS APP

Please search for keyes IoT home on APP Store to download it.

1. Description

We will use APP to control the smart home LED lights and fan switches.

2. Test Code

#include <Arduino.h>
#include <WiFi.h>
#include <ESPmDNS.h>
#include <WiFiClient.h>

String item = "0";

const char* ssid = "ChinaNet-2.4G-0ODFQ";
const char* password = "ChinaNet@233";
WiFiServer server(80);

#include <Wire.h>

#include <LiquidCrystal_I2C.h>

LiquidCrystal_I2C mylcd(0x27,16,2);

#include <analoglirite.h>

#define fanPinl 19

#define fanPin2 18

#define led_y 12 //Define the yellow led pin to 12

void setup() {
Serial.begin(115200);
mylcd.initQ;
mylcd.backlight();
pinMode(led_y, OUTPUT);
pinMode(fanPinl, OUTPUT);
pinMode (fanPin2, OUTPUT);

WiFi.begin(ssid, password);
while (WiFi.status() != WL_CONNECTED) {
delay(500);
Serial.print(".");
}
Serial.println("");
Serial.print("Connected to ");
Serial.println(ssid);
Serial.print("IP address: ");
Serial.println(WiFi.localIP());
server.begin();
Serial.println("TCP server started");
MDNS.addService("http", "tcp", 80);
mylcd.setCursor(®, 0);
mylcd.print("ip:");

(continues on next page)
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(continued from previous page)
mylcd.setCursor(®, 1);
mylcd.print(WiFi.localIP()); //LCD displays ip adress
3

void loop() {
WiFiClient client = server.available();
if (!client) {

return;

}

while(client.connected() && !client.available()){
delay(1);

}

String req = client.readStringUntil('\r');
int addr_start = req.indexOf(' ');
int addr_end = req.indexOf(' ', addr_start + 1);
if (addr_start == -1 || addr_end == -1) {
Serial.print("Invalid request: ");
Serial.println(req);
return;
}
req = req.substring(addr_start + 1, addr_end);
item=req;
Serial.println(item);
String s;
if (req == "/") //Browser accesses address can read the information sent by the client.
wprintln(s);
{
IPAddress ip = WiFi.localIP(Q);
String ipStr = String(ip[0]) + .
~String(ip[31);
s = "HTTP/1.1 200 OK\r\nContent-Type: text/html\r\n\r\n<!DOCTYPE HTML>\r\n<html>
—ESP32 ip:";
s += ipStr;
s += "</html>\r\n\r\n";
Serial.println("Sending 200");
client.println(s); //Send the string S, then you can read the information when.,
—visiting the address of E smart home using a browser.

+ String(ip[2]) + '." +.

+ String(ip[1]) +

3
if(req == "/led/on") //Browser accesses address ip address/led/on
{

client.println("turn on the LED");

digitalWrite(led_y, HIGH);
}
if(req == "/led/off") //Browser accesses address ip address/led/off
{

client.println("turn off the LED");

digitalWrite(led_y, LOW);
3
if(req == "/fan/on") //Browser accesses address ip address/fan/on
{

client.println("turn on the fan");
digitalWrite(fanPinl, LOW); //pwm = 0

(continues on next page)
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(continued from previous page)

analogWrite(fanPin2, 180);

}
if(req == "/fan/off") //Browser accesses address ip address/fan/off
{
client.println("turn off the fan");
digitalWrite(fanPinl, LOW); //pwm = 0
analogWrite(fanPin2, 0);
}

//client.print(s);
client.stop();
3

3. Test Result

1. Open the APP and select WIFI
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BLUETOOTH

Choose a WIFI

2. APP controls LED and the fan

The mobile phone and the smart home must share the same WiFi, or the smart home connects to the hotspot of the
mobile phone.
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APP input IP address (LCD1602 displays the assigned IP address), then click connect, the connection is successful if
ESP32 IP: 192.168... is displayed.

Next, you can click the LED, then the smart home LED will be turned on. Click the fan button and the fan will be
turned on, as shown below:

Enter the @ WiFi model
IPaddressof _ .. 20, 5 P comeer  pumkelle
the smart home
My Smart Home
click, o B =
turnon > Wt Musio .
the lod click,
ele /.
&5 L HO E rn on
Whistle Door Fan th e fan
Smart Lift
.e. @Haindrnp ,'_
The IP addresss 3 Harmful gas B

of esp32 —— EsP32
iS dlSpla}"Ed ip:192.168.0.15
successfully

& Is there anybody? N

Eﬂ Temperature )

& Humidity )

® 0 ey 5
. . SFXx2 B

[
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5.3.23 Project 13.2 loT Smart Home
1. Description

The IOT smart home connects to the family WiFi through
WiFi, and the mobile phone used for operation should also be connected to the same WiFi.

What’s more, the smart home also can connect to the hotspot of the mobile phone. If the connection is successful, the
LCD1602 will display the IP address. Using the phone APP to input the corresponding IP for communication is enable
to realize the APP control of various functions of the smart home.

2. Test Code

Please refer to the sample code, as shown below:

« 3, Arduino Tutorials »  arduing C o
2 Mame Date modified
pi12_2_wifi_led 5/26/2022 10:37 AM
pil13_1_app_test 5/26/2022 4:19 PM
¥ pi13_2_leT_smart_home 5272022 521 PM

3. Test Result
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Enter the WiFi model

IP-address of =192168.0.151 m@ click

the smart home

My Smart Home
Click to control the
:Q: m ﬁ )
Leo Window usi corresponding
& i % function of smart
Whistle Door Fan h 0 m e
Display area, display Smart Lift

Q) Raindrop ) Enable sensor

9 Harmful gas ) detection and the
Is th body? J 1

i e | <Pdetected data will

;ﬂ Temperature

the successful

ESP32
ip:192.168.0.15

connection
information and :

receive smart home be displayed in the

Humidity

sensor data display area

. . . . SFX1 ]
. . SFX2 ]

Controlled atmosphere lamp

information

5.4 Resources

Download code, libraries and more details, please refer to the following link: https://fs.keyestudio.com/KS5009
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6.1 get starter with thonny

6.1.1 Open the Thonny Package
Please refer to the folder shown below:

< ks5009 Keyestudio Srmart Home Kit for ESP... » 4, Python Tutorials

ot

Mame Date modified
microPython Code 52372022 211 PM
5/23/2022 1:48 PM

LH Thonny
| Python Tutonals.docx

L
M
La
P
=
(]
P
(o]
"y
P
=
-
L

6.1.2 Thonny Interface

Open the Thonny

PYTHON TUTORIAL

119



keyestudio WiKi

T Thonny - <untitled> @ 1:1 - O iy
File Edit View Run
<untitled> £ Assistant 3
s
1|
Shell 32
Python 3.9.5 (C:\Python39\python.exe)
x>
b g
C:\Python3%python.exe
Main interface functions:
T& Thonny - <untitled> @ 1:1 - O b4
File Edit View Run Help
DEH O w
<untitled> =
putery  Runfile 1
dows 10N 909 (C) Restart/Stop running
Sofgware (D) .
Save file
Open file
Create file
Shell =
>>> ~
Python 3.7.9 (bundled
x> W
Python 3.7.9
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T& Thonny - <untitled> @ 1:1 — O >
File Edit View Run Tools Helpk"MEﬂU Bar
DEZE O o
Files ~ <untitled> -
This computer = al
=1 Windows10 1909 (C:)
= Software (D)
Code Editor
File Management
Shell -
Python 3.7.9 (bundled
>33
Shell
Python 3.7.9
6.1.3 Select ESP32 Development Environment
Click Python.exethen select Configure interpreter
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T& Thonny - <untitled> @ 1:1
File Edit View Run Tools Help

*uy OH o

1

Shell 3£

Python 3.9.5 (C:\Python39\python.exe
>

Assistant 24

The same interpreter which runs Thonny (default)
Alternative Python 3 interpreter or virtual environmer

Configure interpreter... I

Select MicroPython(ESP32) from the Interpreter interface

122
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T& Thonny options x

Generall Interpreter | Editor | Theme & Font | Run & Debug | Terminal | Shell | Assistant | L~

Which : 1 : : o2

Alternative Python 3 interpreter or virtual environment |v

The same interpreter which runs Thonny (default)

Alternative Python 3 interpreter or virtual environment
Remote Python 3 (55H)
MicroPython (55H)
MicroPython (BBC micro:bit)
i i Pico)

[ MicroPython (ESP32)
icraFython
MicroPython (generic)
CircuitPython (generic)
A special virtual environment (deprecated)

Mew virtual environment

| QK | | Cancel

6.1.4 Installing Firmware

Download linkhttps://micropython.org/download/esp32/

Choose to download version V1.17
Firmware

Releases
v1.18 (2022-01-17) .bin [.elf] [.map] [Release notes] (latest)

| v1.17 (2021-09-02) .bin [.elf] [Lmap] [Release notes
v1.16 (2021-06-23) .bin [.elf] [map] [Release notes
v1.15 (2021-04-18) .bin [.elf] [map] [Release notes] _

v1.14 (2021-02-02) .bin [.elf] [map] [Release notes]
v1.13 (2020-09-02) .bin [elf] [map] [Release notes]
v1.12 (2019-12-20) .bin [.elf] [map] [Release notes]

Of course, we also provide the downloaded firmware, as shown below.
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<« 4, Python Tutorials » Thonny » firmware

Mame Date modified

D esp32-20210902-v1.17.bin B6/6/2022 9:13 AM

Burn microPython firmware
Connect the smart home to your computer with a USB.

Click Install or update firmware

T Thonny options x
General | Interpreter | Editor | Therne & Font | Run & Debug | Terminal | Shell | Assistant |
Which interpreter or device should Thonny use for running your code?
 MicroPython (ESP32) v
Details
Connecting via USE cable:
Connect your device to the computer and select corresponding port below
(look for your device name, "USE Serial" or "UART").
If you can't find it, you may need to install proper USE driver first.
Connecting via WebREPL (EXPERIMEMTAL):
If your device supports WebREPL, first connect via serial, make sure WebREPL is enabled
(import webrepl_setup), connect your computer and device to same network and select
< WebREPL > below
Port or WebREPL
Hlnstall or update firmware I
| oK | | Cancel
Select Port
124 Chapter 6. Python tutorial



keyestudio WiKi

T ESP32 firmware installer x>

This dialeg allows installing or updating firmware on ESP32 using the most common settings.
If you need to set other options, then please use 'esptocl’ on the command line.

Mote that there are many variants of MicroPython for ESP devices. If the firrnware provided
at micropython.org/download doesn't work for your device, then there may exist better
alternatives -- look around in your device's documentation or at MicroPython forum.

Port Reload

. (&S 380 (COMI)
FTIETE [[)SB-SERIAL CH340 (COM5S) TOWSEe
Flash mode \

& From image file (keep) 7 Quad 1/0 (qio)
< Dal /O (dio) " Dual Qutput (dout)

[®' Erase flash before installing

| Install || Cancel |

Click Browser to find the the downloaded version V1.17 firmware
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T ESP32 firmware installer

This dialeg allows installing or updating firmware on ESP32 using the most common settings.
If you need to set other options, then please use 'esptocl’ on the cormmand line.

Mote that there are many variants of MicroPython for ESP devices. If the firmware provided
at micropython.org/download doesn't work for your device, then there may exist better
alternatives -- look around in your device's documentation or at MicroPython forum.

» ThisPC »* Downloads

o

Port LUSB-SERIAL CH340 (COMSE) "’| Reload |
Firmware I Browse... |
Flash mode
& From image file (keep) © Quad I/O (qio)
" Dual 11O (dia) " Dual Output (dout)
[® Erase flash before installing

| Install || Cancel |

2 Search Downloads

v folder ==~ 1 @

*  Mame Date modified Type

~ Today (1)
D esp32-20210902-v1.17.bin 5/23/2022 2:38 PM BIM File

v o€
File name; w bin-files (*.bin) w
Click install
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T ESP32 firmware installer x>

This dialeg allows installing or updating firmware on ESP32 using the most cormmon settings.
If you need to set other options, then please use 'esptocl’ on the cornmand line,

Mote that there are many variants of MicroPython for ESP devices. If the firmware provided
at micropython.org/download doesn't work for your device, then there may exist better
alternatives -- look around in your device's documentation or at MicroPython forum.

Port USE-SERIAL CH340 (COMS5E) || Reload

Flash mode

+ From image file (keep) © Cuad /0 (gio)
Dal /O (dio) Dual Output (dout)

% Erase flash before installing

Install Cancel

Choose Port or WebREPL as the driver of ESP32 mainboard CH340(COM)
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T Thonny options x

General | Interpreter | Editor | Therne & Font | Run & Debug | Terminal | Shell | Assistant |

Which interpreter or device should Thenny use for running your code?
| MicroPython (ESP32) ||

Details

Connecting via USE cable:

Connect your device to the computer and select corresponding port below
(look for your device name, "USE Serial” or "UART").

If you can't find it, you may need to install proper USE driver first.

Connecting via WebREPL (EXPERIMEMTAL):

If your device supports WebREPL, first connect via serial, make sure WebREPL is enabled
(import webrepl_setup], connect your computer and device to same network and select
< WebREPL > below

Port or WebREPL
USB-SERIAL CH340

Install or update firmware

0] Cancel
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T Thonny - <untitleds @ 1:1 - O *
File Edit View Run Tools Help

FuH O o

<untitled> Assistant 2

. .

1

-
Shell 3

Y
MicroPython v1.17 on 20821-89-82; ESP32 module with ESP32
Type "help()" for more information.
»r> :

MicroPython (ESP32)

The ESP32 environment has been installed.

Thonny interface
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T& Thonny - <untitled> @ 1:1 — O *
File Edit VYiew Run Tools Help

Open file

Create file

v
Shell & |
MicroPython v1.17 on 2021-089-02; ESP32 module with ESP32 =
Type "help()" for more information.

23>

.
MicroPython (ESP32) » COM3E =

6.2 Python Projects

Please refer to the file below

<« ks53009 Keyestudio Smart Home Kit for ESP... » 4. Python Tutorials

Marne Date modified
microPython Code 5/23/2022 2211 PM
THTOTTY /2372022 1:48 PM

@ Python Tutorials.docx 5/23/2022 2:54 PM
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6.2.1 Project 1: Control LED

we will first learn how to control LED.

ol . o

ii

Working Principle

LED is also the light-emitting diode, which can be made into an electronic module. It will shine if we control pins to
output high level, otherwise it will be off.

Parameters

Working voltage DC 3~5V

Working current <20mA
Power 0.1W

Control Pin

Yellow LED 12

6.2.2 Project 1.1 LED Flashing

Description

We can make the LED pin output high level and low level to make the LED flash.
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Test Code

from machine import Pin
import time

led = Pin(12, Pin.OUT)# Build an LED object, connect the external LED light to pin 0,.

—and set pin 0 to output mode
while True:
led.value(1)# turn on led
time.sleep(1)# delay Is
led.value(®)# turn off led
time.sleep(1)# delay Is

Open the sample code

< 4, Python Tutorials » microPython Code

Fat

Mame
pi10_rc322_RFID

h pj1_1_led.py

h pj1_2_breath_led.py

Th pj2_1_button.py

Th pj3_1_PIR.py
Th i3 2 PIR led.ov

Date modified

5/27/2022 217 PM
5/27/2022 1:26 PM
5/30/2022 4:29 PM
5/27/2022 1:36 PM
5/27/2022 1:42 PM
5/27/2022 1:44 PM

Type

File folder
Python file
Python file
Python file
Python file
Pwthon file
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File Edit Wiew FRun Tools

*u0 0O

Help

1 from machine import Pin 1

2 import time

3

4 led = Pin{12, Pin.OUT)# Build an LED object, connect the e

5 while True:

6 led.value(1)# turn on led

7 time.sleep(1)# delay 1=

3 led.value(®)# turn off led

9 time.sleep(1)# delay 1=
4 -
Shell 3¢
MicroPython v1.17 on 2021-89-02; ESP32 module with ESP32 m
Type "help()" for more information. I
>>> v

Operation and test result
Click the button

File Edit View FRun Tools

Help

MicroPython (ESP32) « COMS5E =

O-

2
3
4 Jled = Pin(12, Pin.OUT)# Build an LED object, connect the &
5 while True:
6 led.value(1)# t urn on led
7 time.sleep(1)# delay 1=
8 led.value(®)# turn off led
9 time.sleep(1)# delay 1=
" . ______________________________________________________________| } hd
We can see that the yellow LED is flashing .
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6.2.3 Project 1.2 Breathing LED

Description

A“breathing LED”is a phenomenon where an LED’s brightness smoothly changes from dark to bright and back to dark,
continuing to do so and giving the illusion of an LED*“breathing. However, how to control LED’s brightness?

It makes sense to take advantage of PWM. Output the number of high level and low level in unit time, the more time
the high level occupies, the larger the PWM value, the brighter the LED.

Pulse Width Modulation
0% Duty Cycle - analogWrite(0)

25% Duty Cycle - analogWrite(64)
I I T
ov Pl b b

50% Duty Cycle - analogWrite(127)

W B M B e MR =
(V2 N N iy Ny Ay Ny

75% Duty Cycle - analogWrite(191)

YT T e v

I i o i i

100% Duty Cycle - analogWrite(255)

e

3v

‘ov 0

ov

3v
ov

Test Code

import time
from machine import Pin,PWM

#The way that the ESP32 PWM pins output is different from traditionally controllers. It.
—»can change frequency and duty cycle by configuring PWM’s parameters at the.
—»initialization stage. Define GPIO 0’s output frequency as 10000Hz and its duty cycle.
—~as 0, and assign them to PWM.

pwm =PWM(Pin(12,Pin.OQUT), 10000, 0)

try:
while True:
#The range of duty cycle is 0-1023, so we use the first for loop to control PWM to.
—»change the duty cycle value,making PWM output 0% -100%; Use the second for loop to.
—make PWM output 100%-0%.
for i in range(0,1023):
pwm.duty (i)
time.sleep_ms(1)

for i in range(0,1023):

pwm.duty(1023-1)

time.sleep_ms(1)
except:
#Each time PWM is used, the hardware Timer will be turned ON to cooperate it. Therefore,.,
—after each use of PWM, deinit() needs to be called to turned OFF the timer. Otherwise,.,
—the PWM may fail to work next time.

pwm.deinit()
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Test Result

Click the button.

pj1_2_breath_led.py 3¢ | \
r
1 import time
2  from machine import P1n PNH
3
4 #The way that the ESP32 PWM pins output is different from i
5 #It can change frequency and duty cycle by configuring PWM
6 #Define GPIO @’s output frequency as 10008Hz and its duty
7 pwm =PWM(Pin(12,Pin.0UT),10000,0)
8
9 try:
10 while TrUE'
11 #The range of duty cycle is 8-10823, so we use the first for
12 #cvcle value_makine PUM outnut 8% -100%: llse the second for
4 k
Shell 3¢
>»» %Run -c $EDITOR_CONTENT -
MicroPython (ESP32) « COMSE =

The LED gradually gets dimmer then brighter, cyclically, like human breathe.

6.2.4 Project 2: Table Lamp

Description

The common table lamp uses LED lights and buttons, which can control the light on and off pressing the button.

Button Principle

The button module is a digital sensor, which can only read 0 or 1. When the module is not pressed, it is in a high level

state, that is, 1, when pressed, it is a low level 0.
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Pins of the Button

Button1 16
Button2 27

6.2.5 Project 2.1 Read the Button

1. Description

We will work to read the status value of the button and display it on the serial monitor, so as to see it intuitively.

2. Test Code

buttonl = Pin(16, Pin.IN, Pin.PULL_UP)
button2 Pin(27, Pin.IN, Pin.PULL_UP)

while True:
btnVall = buttonl.value() # Reads the value of button 1
btnVal2 = button2.value()
print("buttonl =",btnVall) #Print it out in the shell
print("button2 =",btnVal2)
time.sleep(0.1) #delay 0.1s

3. Test Result

Click the run button, then you can see the status values of buttonl and button 2 printed in shell. Click the button of the
smart home, and you can see the change of the status values.
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File Edit View FRun Tools Help

L SRR o=

pj2_1_button.py ¥ | M_\_
4 buttonl = Pin(16, Pin.IN, Pin.PULL_UP)
5 button2 = Pin(27, Pin.IN, Pin.PULL_UP)
7/ while True:
8 btnVall = buttonl.value()
9 btnVal2 = button2.value()
10 print("buttonl =",btnVall)
11 print("button2 =",btnVal2)
12 time.sleep(0.1)
13
14 nl
[[sheit |
buttonl = 1 Es
button2 = 1
buttonl = 1 \
button2 = 1 )
) |

MicroPython (ESP32) - COMSE =

6.2.6 Project 2.2. Table Lamp
Description

For common simple table lamp, click the button it will be opened, click it again, the lamp will be closed.

Test Code

Calculate the clicked button times and take the remainder of 2, you can get O or 1 two state values.

from machine import Pin
import time

buttonl = Pin(16, Pin.IN, Pin.PULL_UP)
led = Pin(12, Pin.O0UT)
count = 0

while True:
btnVall = buttonl.value() # Reads the value of button 1
#print ("buttonl =",btnVall) #Print it out in the shell
if(btnVall == 0):
time.sleep(0.01)

(continues on next page)
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(continued from previous page)
while(btnVall == 0):
btnVall = buttonl.value()
if(btnvall == 1):
count = count + 1
print(count)
val = count % 2
if(val == 1):
led.value(1)
else:
led.value(0)
time.sleep(0.1) #delay 0.1s

Test Result

The shell will print out the clicked button times, then click the button once, the LED will be on, click it again, it will
be off.

File Edit View Run Tools Help
=0 o=

pi2_2_button_led.py ¥ |

1 from machine import Pin
2 import time
3
4 buttonl = Pin(16, Pin.IN, Pin.PULL_UP)
5 led = Pin{12, Pin.OUT)
6 count = 0@
7
8 while True:
9 btnVall = buttonl.value()
10
11 if(btnVall == 8):
12 time.sleep(0.01)
13 while(btnVall == @): =
Shell X |

>

0 =)o@ N b
——

-

MicroPython (ESP32) « COM38 =
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6.2.7 Project 3: PIR Motion Sensor

Description

The PIR motion sensor has many application scenarios in daily life, such as automatic induction lamp of stairs, auto-
matic induction faucet of washbasin, etc.

It is also a digital sensor like buttons, which has two state values 0 or 1. And it will be sensed when people are moving.

PIR motion

Control Pin

PIR motion sensor 14

6.2.8 Project 3.1 Read the PIR Motion Sensor

We will print out the value of the PIR motion sensor through the serial monitor.

Test Code

from machine import Pin
import time

PIR = Pin(14, Pin.IN)

while True:
value = PIR.value()
print(value, end = " ")
if value ==
print("Some body is in this area!")
else:

print("No one!")
time.sleep(0.1)
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Test Result

When you stand still in front of the sensor, the reading value is 0, move a little, it will change to 1.

File Edit View Run

Tools

s AR

L8 T o T (i T Y - Ty N}

v o

12

pi3_1_PIR.py &

Help

O-

from machine import Pin

import time

PIR = Pin(14, Pin.IN)

while True:

value = PIR.value()

print{value, end = " ")

if value = 1:

else:

print("No one!™)
time.sleep(@.lﬂ

print("Some body is in this areal™)

0

P RERERRPEOoOO

Shell 3

No one!

No one!

No one!

No one!

Some
Some
Some
Some
Some

body
body
body
body
body

is
is
is
is
is

in
in
in
in
in

this
this
this
this
this

areal
areal
aresal
areal
areal

[ ]
-

6.2.9 Project 3.2 PIR Motion Sensor

If someone moves in front of the sensor, the LED will light up.

Test Code

MicroPython (ESP32) « COM38 =

from machine import Pin

import time

PIR = Pin(14, Pin.IN)
led = Pin(12, Pin.OUT)
while True:
value = PIR.value()
(continues on next page)
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(continued from previous page)
print(value)
if value ==
led.value(1)# turn on led
else:
led.value(®)
time.sleep(0.1)

Test Result

Move your hand in front of the sensor, the LED will turn on. After a few seconds of immobility, the LED will turn off.

6.2.10 Project 4: Play Music
1. Description

There is a audio power amplifier element in the car expansion board, which is as an external amplification equipment
to play music.

In this project, we will work to play a piece of music by using it.

2. Component Knowledge

Passive Buzzer:

The audio power amplifier (like the passive buzzer) does not have internal oscillation. When controlling, we need
to input square waves of different frequencies to the positive pole of the component and ground the negative pole to
control the power amplifier to chime sounds of different frequencies.

Control Pin

Passive Buzzer 25
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6.2.11 Project 4.1 Play Happy Birthday

1. Test Code

from machine import Pin, PWM
from time import sleep
buzzer = PWM(Pin(25))

buzzer.duty(1000)

# Happy birthday
buzzer. freq(294)
sleep(0.25)
buzzer. freq(440)
sleep(0.25)
buzzer. freq(392)
sleep(0.25)
buzzer. freq(532)
sleep(0.25)
buzzer. freq(494)
sleep(0.25)
buzzer. freq(392)
sleep(0.25)
buzzer. freq(440)
sleep(0.25)
buzzer. freq(392)
sleep(0.25)
buzzer. freq(587)
sleep(0.25)
buzzer. freq(532)
sleep(0.25)
buzzer. freq(392)
sleep(0.25)
buzzer. freq(784)
sleep(0.25)
buzzer. freq(659)
sleep(0.25)
buzzer. freq(532)
sleep(0.25)
buzzer. freq(494)
sleep(0.25)
buzzer. freq(440)
sleep(0.25)
buzzer. freq(698)
sleep(0.25)
buzzer. freq(659)
sleep(0.25)
buzzer. freq(532)
sleep(0.25)
buzzer. freq(587)
sleep(0.25)
buzzer. freq(532)
sleep(0.5)

(continues on next page)
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(continued from previous page)

{buzzer.duty(@)

2. Test Result

The passive buzzer will play happy Birthday.

6.2.12 Project 5: Automatic Doors and Windows

Description

Automatic doors and windows need power device, which will become more automatic with a 180 degree servo and
some sensors. Adding a raindrop sensor, you can achieve the effect of closing windows automatically when raining. If
adding a RFID, we can realize the effect of swiping to open the door and so on.

Component Knowledge
Servo:

Servo is a position servo driver device consists of a housing, a circuit board, a coreless motor, a gear and a position
detector.

Its working principle is that the servo receives the signal sent by MCU or receiver and produces a reference signal with
a period of 20ms and width of 1.5ms, then compares the acquired DC bias voltage to the voltage of the potentiometer
and obtain the voltage difference output.

The IC on the circuit board judges the direction of rotation, and then drives the coreless motor to start rotation. The
power is transmitted to the swing arm through the reduction gear, and the signal is sent back by the position detector to
judge whether the positioning has been reached, which is suitable for those control systems that require constant angle
change and can be maintained.

‘When the motor speed is constant, the potentiometer is driven to rotate through the cascade reduction gear, which leads
that the voltage difference is 0, and the motor stops rotating. Generally, the angle range of servo rotation is 0° —180 °.

The pulse period of the control servo is 20ms, the pulse width is 0.5ms ~ 2.5ms, and the corresponding position is
-90°~ +90°. Here is an example of a 180° servo:

6.2. Python Projects 143



keyestudio WiKi

Input signal pulse width ~ Angle of steering gear

(period: 20ms) output shaft
‘= .
_l 0.5ms .~
55
MY _o

] 1.5ms A
{? L]
2ms ] ¥
s, o
25m A P

In general, servo has three lines in brown, red and orange. The brown wire is grounded, the red one is a positive pole
line and the orange one is a signal line.

(OV) GND
(+3V)
(PWM) signal

Pin
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The servo of the window

5

The servo of the door

13

6.2.13 Project 5.1 Control the Door

1. Test Code

from machine import Pin, PWM
import time

pwm = PWM(Pin(13))

pwm. freq(50)

"

Duty cycle corresponding to the Angle
0°----2.5%----25

45°----5%----51.2

90°----7.5%----77
135°----10%----102.4
180°----12.5%----128

angle_0® = 25

angle_90 = 77

angle_180 = 128

while True:
pwm.duty(angle_0)
time.sleep(1)
pwm.duty(angle_960)
time.sleep(1)
pwm.duty(angle_180)
time.sleep(1l)

2. Test Result

The servo of the door turns with the door, back and forth

6.2.14 Project 5.2 Close the Window

Description

We will work to use a servo and a raindrop sensor to make an device closing windows automatically when raining.
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Component Knowledge

Raindrop Sensor: This is an analog input module, the greater the area covered by water on the detection surface, the
greater the value returned (range 0~4096).

Test Code

# Import Pin, ADC and DAC modules.
from machine import ADC,Pin,DAC,PWM
import time

pwm = PWM(Pin(5))

pwm. freq(50)

# Turn on and configure the ADC with the range of 0-3.3V
adc=ADC(Pin(34))

adc.atten(ADC.ATTN_11DB)

adc.width(ADC.WIDTH_12BIT)

# Read ADC value once every 0.l1seconds, convert ADC value to DAC value and output it,.
—and print these data to “Shell”.
try:
while True:
adcVal=adc.read()
dacVal=adcVal//16
voltage = adcVal / 4095.0 * 3.3
print("ADC Val:",adcVal,"DACVal:",dacVal, "Voltage:",voltage, " V")
if(voltage > 0.6):
pwm.duty (46)
else:
pwm.duty (100)
time.sleep(0.1)
except:
pass

Test Result

At first, the window opens automatically, and when you touch the raindrop sensor with your hand (which has water on
the skin), the window will close.

6.2.15 Project 6: Atmosphere Lamp
Description

The atmosphere lamp of smart home is 4 SK6812RGB LEDs. RGB LED belongs to a simple luminous module,
which can adjust the color to bring out the lamp effect of different colors. Furthermore, it can be widely used in
buildings, bridges, roads, gardens, courtyards, floors and other fields of decorative lighting and venue layout, Christmas,
Halloween, Valentine’s Day, Easter, National Day as well as other festivals during the atmosphere and other scenes.

In this experiment, we will make various lighting effects.
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Component Knowledge

From the schematic diagram, we can see that these four RGB LEDs are all connected in series. In fact, no matter how
many they are, we can use a pin to control a RGB LED and let it display any color. Each RGBLED is an independent
pixel, composed of R, G and B colors, which can achieve 256 levels of brightness display and complete the full true
color display of 16777216 colors.

What’s more, the pixel point contains a data latch signal shaping amplifier drive circuit and a signal shaping circuit,
which effectively ensures the color of the pixel point light is highly consistent.

4 4 X
1

D
1 4 1 4 1 G2
u.\u)w\\l— VSS DOUT (i.\llJ‘|||— VSS DOUT (iNl)'lll— VSS DOUT (iNl)‘Ill— VSS DOUT —l:]—“\wmu
K
rGB our_Rol 2 3 hN 2 3 3 AN 2 3
== e 1= DIN VDD 5V =1 DIN VDD |sv DIN VDD —:[Lw = DIN VDD Tsv
Tk WS2812B-4p CGl WS2812B-4P CG2 WS2812B-4P CG3 WS2812B-4p CG4

100N I 00N 100N Iltm.\l

GND GND GND GND

3 D4 Ds D6
1
2

Pin

SK6812 26

6.2.16 Project 6.1 Control SK6812

We will control SK6812 to display various lighting effects.

1. Test Code

#Import Pin, neopiexl and time modules.
from machine import Pin

import neopixel

import time

#Define the number of pin and LEDs connected to neopixel.
pin = Pin(26, Pin.OUT)

(continues on next page)
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(continued from previous page)

np = neopixel.NeoPixel(pin, 4)

#brightness :0-255
brightness=100

colors=[[brightness,0,0], #red
[0,brightness,0], #green
[0,0,brightness], #blue
[brightness,brightness,brightness], #white
[0,0,0]] #close

#Nest two for loops to make the module repeatedly display five states of red, green,.,
—blue, white and OFF.
while True:
for i in range(©®,5):
for j in range(0,4):
np[jl=colors[i]
np.write()
time.sleep_ms(50)
time.sleep_ms(500)
time.sleep_ms(500)

2. Test Result

The atmosphere lamps of the smart home will display red,greenish blue as well as white.

6.2.17 Project 6.2 Button

Description

There are two switch buttons to change the color of the atmosphere lamp.

Test Code

#Import Pin, neopiexl and time modules.
from machine import Pin

import neopixel

import time

buttonl Pin(16, Pin.IN, Pin.PULL_UP)
button2 = Pin(27, Pin.IN, Pin.PULL_UP)
count = 0

#Define the number of pin and LEDs connected to neopixel.
pin = Pin(26, Pin.OUT)
np = neopixel.NeoPixel(pin, 4)

#brightness :0-255
brightness=100
colors=[[0,0,0],

(continues on next page)
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(continued from previous page)

[brightness,0,0], #red
[0,brightness, 0], #green
[0,0,brightness], #blue
[brightness,brightness,brightness] #white
] #close

def func_color(val):
for j in range(0,4):
np[jl=colors[val]
np.write()
time.sleep_ms(50)

#Nest two for loops to make the module repeatedly display five states of red, green,.
—blue, white and OFF.
while True:
btnVall = buttonl.value() # Reads the value of button 1
#print ("buttonl =",btnVall) #Print it out in the shell
if(btnVall == 0):
time.sleep(0.01)
while(btnVall == 0):
btnVall = buttonl.value()
if(btnvall == 1):
count = count - 1

print (count)
if(count <= 0):
count = 0

btnVal2 = button2.value()
if(btnVal2 == 0):
time.sleep(0.01)
while(btnVal2 == 0):
btnVal2 = button2.value()
if(btnval2 == 1):
count = count + 1

print (count)
if(count >= 4):
count = 4

if(count == 0):
func_color(0)
elif(count == 1):
func_color(1l)
elif(count == 2):
func_color(2)
elif(count == 3):
func_color(3)
elif(count == 4):
func_color(4)
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Test Result

We can switch the color of the atmosphere lamp by clicking buttons 1 and 2.

6.2.18 Project 7: Fan

Description
In this project, we will learn how to make a small fan.

Component Knowledge

The small fan uses a 130 DC motor and safe fan blades. You can use PWM output to control the fan speed.

4

.

Control Method

Two pins are required to control the motor of the fan, one for INA and two for INB. The PWM value range is 0~255.

When the PWM output of the two pins is different, the fan can rotate.

INA - INB <= -45 Rotate clockwise

INA - INB >=45 Rotate anticlockwise
INA ==0,INB==0 Stop

Control Pins

INA 19
INB 18
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6.2.19 Project 7.1 Control the Fan

We can control the anticlockwise and clockwise rotation speed of the fan.

1. Test Code

from machine import Pin,PWM

import time

#Two pins of the motor

INA =PWM(Pin(19,Pin.0UT), 10000,0)#INA corresponds to IN+
INB =PWM(Pin(18,Pin.0OUT),10000,2)#INB corresponds to IN-

try:

while True:
#Counterclockwise 2s
INA.duty(0) #The range of duty cycle is 0-1023
INB.duty(700)
time.sleep(2)
#stop 1s
INA.duty(0)
INB.duty(0)
time.sleep(1)
#Turn clockwise for 2s
INA.duty(600)
INB.duty(0)
time.sleep(2)
#stop 1s
INA.duty(0)
INB.duty(0)
time.sleep(1)

except:

INA.duty(0)

INB.duty(0)

INA.deinit()

INB.deinit ()

2. Test Result

The fan will rotate clockwise and anticlockwise at different speeds.

6.2.20 Project 7.2 Switch On or Off the Fan

One button switches the fan on and the other button controls the speed of the fan.
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1. Test Code

from machine import Pin,PWM

import time

#Two pins of the motor

INA =PWM(Pin(19,Pin.0OUT), 10000,0)#INA corresponds to IN+
INB =PWM(Pin(18,Pin.0OUT), 10000,2)#INB corresponds to IN-
buttonl = Pin(16, Pin.IN, Pin.PULL_UP)

count = 0

try:
while True:
btnVall = buttonl.value() # Reads the value of button 1
if(btnvVall == 0):
time.sleep(0.01)
while(btnVall == 0):
btnVall = buttonl.value()
if(btnvall == 1):
count = count + 1
print (count)
val = count % 2
if(val == 1):
INA.duty(®) #The range of duty cycle is 0-1023
INB.duty(700)
else:
INA.duty(0)
INB.duty(0)
except:
INA.duty(0)
INB.duty(0)
INA.deinit()
INB.deinit ()

2. Test Result

Click button 1, the fan starts to rotate, click button 2, the

speed can be adjusted(there are three different speeds), press the button 1 again, the fan stops.

6.2.21 Project 8: LCD1602 Display

Description
As we all know, screen is one of the best ways for people to interact with electronic devices.
Component Knowledge

1602 is a line that can display 16 characters. There are two lines, which use IIC communication protocol.
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1

Control Pins

6.2.22 Project 8.1 Display Characters

Description

We will use library file i2¢c_lcd.py and lcd_api.py, which should be saved in the ESP32 memory.

Operations

Open the i2c_lcd.py and lcd_api.py

< 4, Python Tutorials » microPython Code »

Mame

Th i2e_led.py
Th led_api.py
Th test_lcd.py

Select File > save as > MicroPython device

W16

VESYDDVO RS RW E DOD1 D2 D3 D4 DEDEDT A K

SDA SDA
SCL SCL

pj8_1_lcd1602

Date modified

5/31/2022 3:13 PM
1

/31,2022 3:1:

L
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File Edit View PRun Tools Help

Mew Ctrl+M

Open... Ctrl+0 O L

Recent files 2

Cloze Ctrl+W

Close all Ctrl+Shift+W

Save Ctrl+S 11780 character LCD connected via PCF85;
Save All files Ctrl+ Alt+5 with: https://www.wemos.cc/product/dl-n

Ctrl+Shifts5 LcdApi
Save copy...
Move / rename...

Print... Ctrl+P 0x20 - @x2,
Excit Alt+F4 line attache
9 MASK_RS = 8x@1
18 MASK _RW = 8x82
Te Where to save to? >
This computer :

MicroPython device

The saved name id i2¢_lcd.py and lcd_api.py
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T& Saveto MicroPython device
MicroPython device =
Marme Size (bytes)
i boot.p 139
;,l i2c_lcd.py ]
) lcd_api.py 7305
File name: i2c_led.py | | OK | | Cancel
Test Code

from time import sleep_ms, ticks_ms
from machine import I2C, Pin
from i2c_lcd import I2cLcd

DEFAULT_I2C_ADDR = 0x27

i2c
lcd

I2C(scl=Pin(22), sda=Pin(21), freq=400000)
I2cLcd(i2c, DEFAULT_I2C_ADDR, 2, 16)

lcd.move_to(l, 0)
lcd.putstr('Hello")
lcd.move_to(l, 1)
lcd.putstr('keyestudio")

# The following line of code should be tested
# using the REPL:

# 1. To print a string to the LCD:
# lcd.putstr(Hello world')

# 2. To clear the display:
#lcd.clear()

# 3. To control the cursor position:
# lcd.move_to(2, 1)

# 4. To show the cursor:

# lcd.show_cursor()

# 5. To hide the cursor:
#1lcd.hide_cursor()

# 6. To set the cursor to blink:
#lcd.blink_cursor_on()

(continues on next page)
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# 7.

#lcd.

# 8.

#lcd.

#9.

#lcd.
# 10.
#lcd.
# 11.
#lcd.
# 12.
#lcd.
# 13.

To stop the cursor on blinking:
blink_cursor_off()

To hide the currently displayed character:
display_off()

To show the currently hidden character:
display_on()

To turn off the backlight:
backlight_off()

To turn ON the backlight:
backlight_on()

To print a single character:
putchar('x")

To print a custom character:

(continued from previous page)

#happy_face = bytearray([0x00, 0x0A, 0x00, 0x04, 0x00, 0x11, O0xOE, 0x00])

#lcd.
#lcd.

custom_char (0, happy_face)
putchar(chr(0))

Test Result

The first line of the LCD1602 shows hello and the second line shows keyestudio.

6.2.23 Project 8.2 Dangerous Gas Alarm

1. Description

When a gas sensor detects a high concentration of dangerous gas, the buzzer will sound an alarm and the display will
show dangerous.

2. Component Knowledge

MQ2 Smoke Sensor:

It is a gas leak monitoring device for homes and factories, which is suitable for liquefied gas, benzene, alkyl, alcohol,
hydrogen as well as smoke detection. Our sensor leads to digital pin D and analog output pin A, which is connected to
D as a digital sensor in this project .
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3. Control Pin

Gas Sensor 23

4. Test Code

from time import sleep_ms, ticks_ms
from machine import I2C, Pin
from i2c_lcd import I2cLcd

DEFAULT_I2C_ADDR = 0x27

i2c = I2C(scl=Pin(22), sda=Pin(21), freq=400000)
lcd = I2cLcd(i2c, DEFAULT_I2C_ADDR, 2, 16)

from machine import Pin
import time
gas = Pin(23, Pin.IN, Pin.PULL_UP)

while True:
gasVal = gas.value() # Reads the value of button I
print("gas =",gasVal) #Print it out in the shell
lcd.move_to(l, 1)
lcd.putstr('val: {}'.format(gasVal))
if(gasval == 1):
#lcd.clear()
lcd.move_to(l, 0)
lcd.putstr('Safety D)
else:
lcd.move_to(l, 0)
lcd.putstr('dangerous')
time.sleep(0.1) #delay 0.1s
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Test Result

The screen displays “safety” in normal state. However, when the gas sensor detects some dangerous gases, such as
carbon monoxide, at a certain concentration, the buzzer will sound an alarm and the screen displays “dangerous”.

6.2.24 Project 9: Temperature and Humidity Sensor

Component Knowledge

Its communication mode is serial data and single bus. The temperature measurement range is -20 ~ +60°C, accuracy
is £2°C. However, the humidity range is 5 ~ 95%RH, the accuracy is £5%RH.

rlullill&lLJl'
temperature

Control Pin

Temperature and Humidity Sensor

17

6.2.25 Project 9.1 Temperature and Humidity Tester

1. Test Code

# Import machine, time and dht modules.
import machine

import time

import dht

from time import sleep_ms, ticks_ms
from machine import I2C, Pin

from i2c_lcd import I2cLcd

#Associate DHT11 with Pin(17).
DHT = dht.DHT11(machine.Pin(17))

DEFAULT_I2C_ADDR = 0x27

i2c = I2C(scl=Pin(22), sda=Pin(21), freq=400000)
lcd = T2cLcd(i2c, DEFAULT_I2C_ADDR, 2, 16)

(continues on next page)
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(continued from previous page)
while True:
DHT .measure() # Start DHT11 to measure data once.
# Call the built-in function of DHT to obtain temperature and humidity data and print.
—them in “Shell”.
print('temperature:',DHT.temperature(),'C', 'humidity:',DHT.humidity(),'%")
lcd.move_to(1l, O)

lcd.putstr('T: ' . format (DHT. temperature()))
lcd.move_to(l, 1)
lcd.putstr('H: ' . format (DHT . humidity()))

time.sleep_ms(1000)

2. Test Result

The LCD1602 displays the temperature (T = ** © C) and humidity (H = ** %RH). When you breathe into the T/H
sensor, you can see that the humidity rises.

6.2.26 Project 10: RFID RC522 Module

Component Knowledge

Radio frequency identification, the card reader is composed of a radio frequency module and a high-level magnetic
field. The Tag transponder is a sensing device, which doesn’t contain a battery. It only contains tiny integrated circuit
chips and media for storing data and antennas for receiving and transmitting signals.

To read the data in the tag, first put it into the reading range of the card reader. The reader will generate a magnetic
field, which can produce electricity according to Lenz’s law, then the RFID tag will supply power, thereby activating
the device.

RFID
RC522 12C

a F

Control Pins

Use IIC communication

SDA SDA
SCL SCL
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6.2.27 Project 10.1 Open the Door

1. Test Code

T& Save to MicroPython device >

MicroPython device =

Mame Size (bytes)
%J boot.py 139
& i2c_lcd.py 3347

lcd_api.py 7395
mfrc522_config.py 10323
& mfres22_i2c.py 32603

File name: soft_iic.py | | 0K | |Car1ce|

from machine import Pin, PWM,I2C, Pin
import time

from mfrc522_i2c import mfrc522

pwm = PWM(Pin(13))

pwm. freq(50)

buttonl = Pin(16, Pin.IN, Pin.PULL_UP)
#12c config

addr = 0x28
scl = 22
sda = 21

rc522 = mfrc522(scl, sda, addr)
rc522.PCD_Init()
rc522.ShowReaderDetails() # Show details of PCD - MFRC522 Card Reader details

data = 0

while True:
if rc522.PICC_IsNewCardPresent():

#print("Is new card present!")

if rc522.PICC_ReadCardSerial() == True:
print("Card UID:")
#print (rc522.uid.uidByte[0 : rc522.uid.size])
for i in rc522.uid.uidByte[® : rc522.uid.size]:

data = data + i

print(data)

if(data == 656):
pwm.duty(128)

(continues on next page)
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(continued from previous page)
print("open™)
else:
print("error")
data = 0
btnVall = buttonl.value()
if(btnvall == 0):
pwm.duty(25)
print(“"close™)
time.sleep(1)

2. Test Result

Close the provided card to the RFID induction area, the door will turn and open, and the shell shows “open”. Click
button 1 and the door turns and closes. However, when swiping another blue induction block, the shell shows “Error”.
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e O o=

pj10_rc522_RFID.py 3£ | [ mfrc322_config.py 1 2 | [ mfrc322_i2c.py] 2 | [ soft_iic.py ] 3

17

18 data = ©

19

20 while True:

21 if rc522.PICC_IsNewCardPresent():

22 #print("Is new card present!”)

23 if rc522.PICC_ReadCardSerial() == True:
24 print(“Card UID:")

25 #print(rc522.uid.uidByte[® : rc522.uid.s ]
26 for i in rc522.uid.uidByte[® : rc522.uid.size]:
27 data = data + i

28 print(data)

29 if(data == 656):

30 pwm.duty(128)

31 print(“open™)

32 else:

33 print(“"error")

34 data = @

35 btnVall = buttonl.value()

36 if(btnvall == @):

37 pwm.duty(25)

38 print("close™)

Shell 2

»»3» %Run -c $ED

S| =

MFRC522 Software Version:146 = w2.0
Card UID:

€54

open

Card UID:

656

open
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6.2.28 Project 11: Morse Code

Morse code, also known as Morse password, is an on-again, off-again signal code that expresses different letters,
numbers, and punctuation marks in different sequences. Now we use it as our password gate.

The Morse code corresponds to the following characters:

Morse Code

- s .-

I a™mmOnMnNno®>P

Ll Ll

r &R =

- -

T CcC - IDODOZTE

N =

- -

LR E 3

[ O =i

Ch o o o e
— e ———
- - e e o=
.o o e =
00 o o

LV S T N = |

6.2.29 Project 11.1 Morse Code Open the Door

1. Description

o TT

O B <

- -

- - -

L L Ll 1]

We use as the correct password. What’s more, there is a button library file OneButton, which is
very simple to click, double click, long press and other functions. For Morse password, click is “.”, long press and
release is “-”.

2. Test Code

# Import machine,

time and dht modules.

from machine import Pin, PWM

from time import sleep_ms, ticks_ms

from machine import I2C, Pin
from i2c_lcd import I2cLcd

DEFAULT_I2C_ADDR = 0x27

i2c
lcd

buttonl = Pin(16, Pin.IN, Pin.PULL_UP)

I2C(scl=Pin(22), sda=Pin(21), freq=400000)
I2cLcd(i2c, DEFAULT_I2C_ADDR, 2,

16)

(continues on next page)
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(continued from previous page)

button2 = Pin(27, Pin.IN, Pin.PULL_UP)
count = 0

time_count = 0

password = ""  #Enter password
correct_password = "-.-" #Correct password
lcd.putstr("Enter password")

pwm = PWM(Pin(13))

pwm. freq(50)

while True:
btnVall = buttonl.value() # Read the value of button 1
if(btnVall == 0):
sleep_ms(10)
while(btnVall == 0):
time_count = time_count + 1 #Start counting the pressed time of the button
sleep_ms(200) #The time is 200ms cumulative
btnVall = buttonl.value()
if(btnvall == 1):
count = count + 1
print (count)
print (time_count)
if(time_count > 3): #If the pressed time of the button is more than.,
—200%*3msadd"-" to password
lcd.clear()
#lcd.move_to(1, 1)
password = password +
else:
lcd.clear()
password = password + "." #Otherwise add "."
lcd.putstr('{}'.format(password))
time_count = 0

btnVal2 = button2.value()
if(btnVal2 == 0):
if(password == correct_password): #If the password is correct
lcd.clearQ
lcd.putstr("open")
pwm.duty(128) #Open the door
password = "" #Remove the password
sleep_ms(1000)
else: #If the password is wrong
lcd.clearQ
lcd.putstr(“error™)
pwm.duty(25) #Close the door
sleep_ms(2000)
lcd.clear()
lcd.putstr('enter again')
password = "" #Remove the password
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Test Result

At first, the LCD1602 displays “Enter password”, then click or long press button 1 to tap the password. If we input the
correct password “-.-”, then click button 2, the door will open, and the LCD1602 will display “open”.

If other incorrect passwords are entered, the door will be closed and the LCD1602 will display error, which shows
“enter again” 2s later.

6.2.30 Project 12: WiFi

The easiest way to access the Internet is to use a WiFi to connect. The ESP32 main control board comes with a WiFi
module, making our smart home accessible to the Internet easily.

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
= -

Statidn
(ESP32)
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6.2.31 Project 12.1 Smart Home

1. Description

We connect the smart home to a LAN, which is the WiFi in your home or the hot spot of your phone. After the
connection is successful, an address will be assigned. We will print the assigned address in the shell.

2. Test Code

Note: ssiD and password in the code should be filled with your own WiFi name and password.

import time
import network

ssidRouter "Chinalet-2.4G-0DFR"
passwordRouter = 'ChinaNet@233’

def STA_Setup(ssidRouter,passwordRouter):
print("Setup start™)
sta_if = network.WLAN(network.STA IF)
if not sta if.isconnected():
print(’'connecting to',ssidRouter)

import time
import network #Import network module

#Enter correct router name and password
ssidRouter = 'ChinaNet-2.4G-0ODFQ' #Enter the router name
passwordRouter = 'ChinaNet@233' #Enter the router password

def STA_Setup(ssidRouter,passwordRouter):
print("Setup start")
sta_if = network.WLAN(network.STA_IF) #Set ESP32 in Station mode
if not sta_if.isconnected():
print('connecting to',ssidRouter)
#Activate ESP32’s Station mode, initiate a connection request to the router and enter.
—»the password to connect.
sta_if.active(True)
sta_if.connect(ssidRouter,passwordRouter)
#Wait for ESP32 to connect to router until they connect to each other successfully.
while not sta_if.isconnected():

pass
#Print the IP address assigned to ESP32 in “Shell”.
print('Connected, IP address:', sta_if.ifconfig())

print("Setup End")

try:
STA_Setup(ssidRouter,passwordRouter)
(continues on next page)
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(continued from previous page)

except:
sta_if.disconnect()

3. Test Result

If the WiFi is connected successfully, the serial monitor will print out the connected WiFi name and assigned IP address.

Shell 2
>z

Setup start

connecting to ChinaMet-2.4G-0DF0

Connected, IP address: ("192.168.0.141", "255.2535.235.0", "1%2.1€8.0.1", '1%2.168.0.1")
Setup End

3>

6.3 Resources

Download code, libraries and more details, please refer to the following link:

https://fs.keyestudio.com/KS5009
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