A / Keyestudio ESP32 Smart Farm Kit

KidsBlock Tutorials

1. Code and Library Download

Download links for the tutorial’'s code files:

& Click to download

Mame

hello Keyestudio
SEMD

® 1.1Blink.sb2

& 1.2PWMsb3

& 1.3Button.sb3

® 1.45elf-Locking-Button.sb3

& 1.5Lighting-System.sh3
' 2.1Photocell-zensor.sb3

& 2.Zlight-Control-System.sh3

& 2.1PIR-Motion-Sensor.sh3

' 3.2Passive-Buzzer.sh3
' 3.3Buzzer-Tone.sh3

' 3 ABuzzer-Music.sb3
& 2.541arm-System.sh3

B A 1CkAnn Crmene - 3

2. Software Installation

2.1 KidsBlock Installation

Date modified

4/18/2024 1:14 PM
4/18/2024 1:15 PM
1/31/2024 1:57 PM
4/23/2025 8:20 AM
1/31/2024 1:57 PM
1/31/2024 1:57 PM
1/31/2024 1:57 PM
1/31/2024 1:57 PM
1/31/2024 1:57 PM
4/23/2025 8:33 AM
4/23/2025 8:35 AM
1/31/2024 1:57 PM
1/31/2024 1:57 PM
4/23/2025 8:44 AM

1021734 1,87 Nk A

2.1.1 Install Kidsblock on Windows System

1. You could download KidsBlock from:
« Link: http:/xiazai.keyesrobot.cn/KidsBlock.exe

Scratch » l.nstallaion guidance » Software

e Provided file: i ‘

2. After downloading, click “KidsBlock.exe” i
[

KidsBlock.exe

KidsBlock as a self-contained ...
Kidsblock.cc Team

1.24 KB

KidsBlock Tutorials

~

KidsBlock Desktop
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https://docs.keyestudio.com/projects/KS0567/en/latest/index.html
https://docs.keyestudio.com/projects/KS0567/en/latest/wiki/index.html
https://docs.keyestudio.com/projects/KS0567/en/latest/_downloads/ed562bf2f823dd83737059ce9000c0e3/Codes.zip
https://docs.keyestudio.com/projects/KS0567/en/latest/_downloads/ed562bf2f823dd83737059ce9000c0e3/Codes.zip
https://docs.keyestudio.com/projects/KS0567/en/latest/_downloads/ed562bf2f823dd83737059ce9000c0e3/Codes.zip
https://docs.keyestudio.com/projects/KS0567/en/latest/_downloads/ed562bf2f823dd83737059ce9000c0e3/Codes.zip
https://docs.keyestudio.com/projects/KS0567/en/latest/_downloads/ed562bf2f823dd83737059ce9000c0e3/Codes.zip
http://xiazai.keyesrobot.cn/KidsBlock.exe

3. Tick “Anyone who uses this computer(all users)” and then click “Next”.

Kid=Block Setyg —
Mo STLLL

Choose Installation Options -
Who should this application be installed for? .

Please select whether you wish to make this software available to all users ar just yourself

(®) Anyone who uses this computer (all users) 'o'

(") Only for me (Administrator)

There is already a per-machine installation. (C: Kidsblodk)
Will reinstall fupgrade.

e

QNext = Cancel

P . WU P
FISOROCE LU L

4. Click “Browse...” to choose a path to install (Here we choose Disk C; you may select any

where you like), and click “Install”. Now it is installing!
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*

. KidsBlock Setup _

Choose Install Location e
Choose the folder in which to install KidsBlodk, ‘

Setup will install KidsBlock in the following folder. To install in a different folder, did: Browse
and select another folder. Clicdk Install to start the installation.

Destination Folder o

| C:'\Kidsblod: | Browse. ..

KidsBlock 1.0.0 9

< Back Install Cancel
. . 1 E' Tk ELLIT =
Installing S
Please wait while KidsBlodk is being installed. .
kidsBio: (BN E]
< Back Mext > Cancel

5. After installation completing, click “Finish” to open it.
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& KidsBlock Setup —

Completing KidsBlock Setup

KidsBlack has been installed on your computer,

Click Finish to dose Setup.

Run KidsBlock

< Back Cancel

6. If a warning shows up, please just click “Allow access” to enter the software main page.
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2.1.2 Install Kidsblock on MacOS

1. Please download Kidsblock package first: http://xiazai.keyesrobot.cn/KidsBlock.dmg


http://xiazai.keyesrobot.cn/KidsBlock.dmg

 —
H

KidsBlack 2.0.0.dmg

2. Click KidsBlock and drag the “KidsBlock Desktop” into “Applications”, as shown below.

KidsBlack

& widsBlock 20.0 > § KidsBlock

& KidsBlock 2.0.0

KidsBlock 2.0.0 +

Applications

3. After installation, the KidsBlock icon will show in operating pad:

WP Bifice

*amark Profiler

&

GUOSEN
EEESE LS

s Al S

\WeChat

WIERET

]

Fritzing

Baid hietdisk

Inkscape DinaTalks

5 BRI



4. Click the KidsBlock icon to enter the software. If it fails, please modify some computer
settings to re-enter it. This is because Mac Systems, by default, only authorize the
installation in App Store, so others is not allowed to be installed.

5. Open the settings, and click Privacy and Security. Switch the security option to “App
Store and Approved Developers”, and click “Still Open”.

Privacy & Security

e [} Passkeys Access for Web Browsers
- A & Auomation
& wri

D shstoot
[ Metwmrk Bevaloper Tools
0]

3 Hsifications
m Sound &) fpele sdvertising

3 Focus
\ Securicy

Allow applications download ed from
App Store
Apn Store and identified developers.

g Managarmeni

[0 Analytics & bnprovements

“KidsBlock” wes blceked Trom wse becaiss I is notTrom sn
dsnitilied devsiopsr.

. o Dpen Anyway

Allow accessories to connect Ask for Mew Accessories 3

Ea M#'\n’;ﬁpé Filevaul Tuen 9.

£ Fllawa it secures Lha dala oo st byanciyplog ts
E2) Befeer Saver Gortteni auigmaticaily.

n Bamery WERNIME: You will ris=d your legin peesinrd oras r=codery ko geo=ss your dets.
. A recoviry key |8 autormaticelly aenorited 25 et of Mia setea, v fordet bt
BB Lok Sereen

vour password and reacvery key, the dosa il be ozt
A Touch D & Passmord A ecovary kew Nas Deen se /

FlIAIE Ts 02 o far T o bk btk MO

AEO® =)= T o@D 4 e 00 '~ Emy

6. Click “Open” to re-enter the blocked software.



Privacy & Sscurity

=
() Passkaye Accass for Wab Browears
[ Autometion
3 Aep Manegernent
3 oo
-t Dievelcper Tools
[ Analytics & mprovements
B Metiications
B apple ddvertising
ooy
Sercan Tine Security

{E) genera) ke applications downloaded from
- &pp Store
© App Store and idenbfied developers

Allow accessaries ta connact Azk for Mew Accessories &

B ﬁ Flgvaulc Turn Off...
P_MW&Wﬁ’ fiault psuras the dath en war dink By sretyEting e
- : corlent autamatcally.

B nesheop & ek
\4BARING: ¥ou will nocd your Ioqin passward or 3 recouery kay o accoes your dats,
g isplays A rasany key | AR RMETIE Y aneead 47 parT of ths sanp, |y Trges hoe
o password and recowny ko, tho csia wil ba lus
L & FIKVALIE | Tarmail oA for tne Dl tMaentosh HDW
i Py iy s Bion sot.

Lockdown Moda
Lockidir Mada |5 an earsme, spllans) protesiian Hal
-aNouM Oy be s I a0 befeus you may bie persona by
targotad by @ hiahiv soahistientas cyborattack, Most peoole
‘are newer torgeted by atlachks of tnin natiee.

WNEn MEE 80 Lockdawn Mods, (L wil not Tunetion as 1

Kideblock 2.0.0

Kidsblock is loading.

8. The startup interface is as below. Now enjoy your journey of programming!




Kidsblock 2.0.0

kidsbhlock @+ et B todeicesseied S Umoonecisd | KB [ e

= Goda o Comumes | oy Sounde |

Totlon Malian

. move o etans

Looks

Show | @ | B

L
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2.2 Software Guidance

(Following demonstrations are based on Windows System, and is only a reference for
MacOS.)

2.2.1 Main Page Function Distribution 1

.a.l.lh:dpnll-l U la- E

= e Camhitnis PrET ) h o il 1Bl r
@elect language Select deveice Save/Import file Setting
Bn
M:m Connection port Download ﬁrmﬁe Mode switch
Looks
Sx'uj m B thymoay
Evanls
. Npreaed e

Cantral
. g o random position = i = y W
| Sensng
e X o
D aloe
.

(Wanabies
_._ e o o e' ¥ a :
Iy Q.
Blacks P
l it s clrm o @ "

2.2.2 Select Language



@ - =
Click @- to select “English” or “i‘E’ﬁ{ZISEPSZ”-

English
[C)% 2

2.2.3 Install Driver

NOTE: If your computer has already installed a driver, please just skip this section. If not,

please follow these steps.

« Click to select “Install driver”.

« Click “Next” when you see the device driver installation wizard:

'& Installation Wizard!

N

computers devices need in arder to wark.

To continue, click Mext.

Welcome to the Device Driver

< Back Mext =

« Click “Finish”.

This wizard helps you install the software drivers that some

Cancel



Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

Driver Name Status

% Silicon Laboratories Ine. ... Device Updated

Bac Finish Cancel

« Click “Next”.

Welcome to the Device Driver
'& Installation Wizard!

~§

This wizard helps you install the software drivers that some
computers devices need in arder to wark.

To continue, click Meaxt.

Rac Mext = Cancel

« Click “Finish”.

)



Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

You can now connect your device to this computer. f your device
came with instructions, please read them first.

Diriver Name Status ~

w* Adafruit Industries LLC {... Ready to use
w* Arduino S fwww arduin...  Ready to use
W' Arduino LLC {www.ardui... Ready to use W

ach Finish Cancel

« If a warning pops up, just click “Allow”. Then click “Install”.

This application will install the mbed Serial Port driver.
This may take a few minutes to complete.

Install Cancel

« Tap “Finish”.

The driver was installed successfully.
=]

« Click “Extract”.

)



FTDI CDM Drivers

driver package and launch the installer,

www ftdichip.com

Click "Extract’ to unpadk version 2. 12.28.2 of FTDI's Windows

o Click “Next”.

Q\ Installation Wizard!

3

computers devices need in order to wark.

To continue, click Mext.

Welcome to the Device Driver

ach Mext =

« Tick “l accept this agreement” and click “Next”".

This wizard helps you install the software drivers that some

Cancel
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- To continue, accept the following license agreement. To read the entire
% agreement, use the scroll bar or press the Page Down key.

IMPORTANT NOTICE: PLEASE READ CAREFULLY BEFORE Y
INSTALLING THE RELEVANT SOFTWARE:

This licence agreement (Licence)is a legal agreement between you
(Licensee or you) and Future Technology Devices Intemational Limited

of 2 Seaward Place, Centurion Business Park, Glasgow G41 1HH,
Scotland (UK Company Number SC136640) (Licensaor or we) for use of
driver software provided by the Licensor(Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE

Save As Print

[2)

< Back Mext = Cancel

0 (®) | accept this agreement
i) | don't accept this agreement

« Click “Finish”.

Completing the Device Driver
'& Installation Wizard

~§

The drivers were successfully installed on this computer.

fou can now connect your device to this computer. F your device
came with instructions, please read them first.

Driver Mame Status

% FTDI COM Driver Packa... Ready to use
% FTDI COM Driver Packa... Ready to use

Back Finish Cancel

o Choose “INSTALL".
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ﬂ% DriverSetup (64 — -

Device Driver Install / UnlInstall

Select IHF CH3M1SER.INF v
WCH.CH
INSTALL
| __ USB-SERIAL CH34@
| ®/38/2819, 3.5.2819
UHIHSTALL
HELP

« A couple of seconds later, the driver will be successfully installed. Then click “OK”.

ﬂ% CriverSetup(X64 — ot

Device Driver Install / UnlInstall

Select IHF CHIW1SER.INF w

o The drive is successfully Pre-installed in advance!

Ok

2.2.4 Select Devices

Choose a device and a serial port

« Click to choose a device.

« Here we enter Kit to find Smart farm for ESP32 and add it. Note that all sensors are
included in this kit, so you do not need to import them additionally.

iiI)
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@ KidsBlock Desktop 2.0.0

Choose an Device

- OOEDOO

Frogram mode

Frogram langusgs
Program mede

Program mode F'm-;::nn: !;—.ng;‘ua.'j.a &
Program language 1 »G T t 1c3
5 #C
Halp

Halp Help

Smart farm for ESP32
Smart Farm Kit for ESP32

Raquires Marufactor

\P Keyestudio

Program modea Program language

&y ARG

Help

\

« After import this kit, you will see the following interface of port selecting. Click Connect
at the correct port.

Smart farm for ESP32

Show all conneciable devicas

Device name
' USB-SERIAL CH340 (COM283)

Select your device in the list above.

- Tap Go to Editor.



Connected

« Main Page:

@ KidsBlock Desktop 2.0.0

kidsblock @®- e

H smart tarm for ESP32 ) UsBSERIALCH3M0 (COMZE3) | Ki..

&= Code & Gostumes j o1 Swunds

@®
Events EYeMs

Operato
[Variable:
My
Blocks
>
Serial
Sensor

Data

Variable
Type

®
TEXT

Disconnect the device

« If you want to disconnect the kit and port, please click

// generated by KidsBlock
void setup() {

void loop() {
b

]

‘ USB-SERIAL CH340 (COMZ283) §

« Then tap Disconnect to unbind the current connection.




Connected

2.2.5 Main Page Function Distribution 2

B KidsBlock Desktop 1.14

kidsblock v Edir 3 inveenton Wit foy ESP32 Iy usasERIAL CPP1A2 (COMS)

- o X
N T a G uageTareats zeTo witeh
= Coda o Coshimes i Sounds | e I L ”""“_- o m !

Upload teh code well edited in your computer—§E= e // generatad by Kidfulack
P void setup() {
Save code to the computre —fi e L 5

- woid loop(} §
® 1 Upload code to
— Blocks the control board

C language area

— Command block area

Code editing area =

0

zoom in
200m out—{ |

Sensors/modules extension library €& ~

2.2.6 Expand a Sensor/Module

NOTE: This part can be SKIPPED, as all required sensors are integrated in the kit with no
need to expand. If you want to adopt an excluded module, please refer to the following
procedures.

i
« Click = to enter the sensors/modules extension library.



« Choose an extension.

@ KidsBlock Desktop 2.0.0 =) =] *®

Choose an Extension

T4HCE95 Passive buzzer

T4HCH95 is an 8 bit displacemsant 8833 Motor Driver Passive buzzer

cache with serial inpul and parallel Driving DC motor e

output Vi it |-n : L;;t»
1.0.0 keyestudio

1.0.0 keyes

| DC Motor _ o

i "\

Passive buzzer
Passive buzzer

Version Author

1.0.0 keyes

« When “Not loaded” becomes “Loaded”, this module is successfully imported.

iiI)
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Passive buzzer
Passive buzzer

Version Author
1.0.0 kKeyes

Help

H

« Click to back to the editor. Now you will find that a Passive buzzer block
appears in Code.

. Passive buzzer

\Vanable
Type Jjd TomePIN# 2+ frequency NOTE C3 -
Jﬂ Tone PIN#® 2 » frequency NOTE C3 » duration 1/4 =

TEXT

Er
Passive

j TonePIN# 2+ play music Bithday +
buzzer

« If you want to remove the “Passive buzzer”, just click = to enter library and tap.



Passive buzzer
Passive buzzer

version Authol

1.0.0 Keyes

« When “Loaded” shifts to “Not loaded”, this module is successfully deleted.

Passive buzzer
Passive buzzer

Varsion vuthior

1.0.0 keyes

2.2.7 Import File

« Method 1

iiI)
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o If the software is not in operation, then directly click SB3 file to open it. For example,
click @ hello keyestudio.sb3  to open it. Remember to select a device.

@ KidsBlock Desktop 2.0.0 - o

X
kidsblock @&~ em HE Smart farm Tor ESP32 i USB.SERIALCHIM0 (COMZ83) | Ki.. [g File {1} Download frmweare upbad

&= Code & Cosumes. o0 Sounds om)a

@' Events // generated by KidsBlock
Events

#include <Arduino.hy

veid zatup() |
Serial.begin(115200);

Operatol gontrol

@ .
[Variable:

@

My

Blocks S 10 }

€]

Pins )

® p.

Serial RS

® ]|
Sensor 4

@

Data
@
Varnalie
Type

vodd loop() {
Serial.println("Hello KidsBlock™);

1
2
3
:
5
s 3
7
8
a
@
1

}

« Method 2

o Open Kidsblock. Click “file” to choose “Load from your computer”.

[@re 1 @& {

Load from your computer 2

Save to your computer

o Select an SB3 file (like @& hello keyestudio.sb3 ).

| & Oper o |
- = 4| | # Helio keyestudio v | O O Search Project 1: Hello World
| N
| Organize v Newfolder B @ @
1 F
B Desktop % Name Date modified Type Size
¥ Downloads # ® hello keyestudio| @ 8/2072021 10:12 AM 583 File 45 K8
[Z Documents #
= Pictures *
o OneDnve
3 This PC
LA 4

o Import successfully!



@ KidsBlock Desktop 2.0.0

kidsblock @-

B smart farm for ESP32

i usB.SERIAL CH340 (COM2E3)

File

&= Code & Costumes
@ Events

Events

Conirol |

Operatol gongral

@
[Variable:
@

My
Blocks EE=E 10 ]
@

Pins =

Serial

Data
L
Varable
Type

TEXT

forever
X
i

i Sounds

0 v begin baudrate 115200 =

TRl Hello KidsBlock BT VRS

2.2.8 Upload Code & Set Baud Rate

Upload code

« Upload file

« Connect the development board to your computer (If the you cannot see a port, please

File

Load from your computer <

{0

2

Save to your computer

to Kidsblock.

£/ generated by KidsBlock
#include <Arduing.hy

void setup() |
Serial.begin(115266);

void loop{) {

Serial printin(‘Hello KidsBlock");

}

install a driver first), and select the correct port and click .

11




@ KidsBlock Desktop 2.0.0 =) =] *®

kidsblock ®- e H smart tarm for ESP32 ) UsBSERIALCH3M0 (COMZE3) | Ki..

]

Pins

Serial

Type

TEXT

&= Code & Gostumes i o Sounds
Events
Control &

Operatol control

®
@
M

BM&& mﬁmqg

Sensor

Vanable

// generated by KidsBlock
R #include <Arduino.h>
void setup() |
Serial.begin(115268);

void loop() {
Serial.println{"Hello KidsBlock");

1
2
3
4
5
s}
7
8
a
@
1

}

]

=
forever

= )
it Than

« Wait for uploading.

error=unused-but—-zet—variable -¥no-error=urnmzed—variable —Wno-
error=deprecated-declarationz —Wno—umized-parameter —Wno—unized-but-zet-
parameter —Wno-missing—field-initializers —Wno—=ign—compare —fno-rtti —-c —w -

x ot -E —CC -DF_CPU=240000000L -DARDUING=10607 -DARDUING ESP32_DEV -
DARDTING ARCH ESP3Z2 “-DARDUINO_BOARD=%"ESP3Z_LDEV:"" “-

DARDTING VARIANT=""esp32%"" -DESF32 -DCORE_DEBUG_LEVEL=0 “-—

IH: ““\E1d=Block_test%‘\kidsblock'‘\Eid=Block

DezktopihrezourceshWtoolshMArduino' \packagez\esp32hshardwaret espddhhl. 0. 65 Ncore
“—IH: %4KidsBlock test'skidsblock“sKidsBlock

Desktopihresourcez’ \toolz\Arduino' \packagesh hespd2 i vhardwaret espa2hh 1, 0. 6% orar:
“CowATzershh\Adninistratori S AppDatah \Eoaming Y\ Kid=Blaock
DesktopiiDatahhlinkyharduinodsprojecty ibuildysketchi\project. ino. cpp” —o
“CssUzershsbdministrators\applatah s Roaming\Eid=Block
DesktnpH\Da‘ta\‘xlinl-:‘\‘-..arduinu‘-..\prnject\\build\.\prepru:uc‘x\c‘tags_target_fur_gcc_minu:.

-

+ | 4

Uploading

Set Baud rate



o If there is not a print box, please click one of [[! ™ | ' to adjust the box size.
o Small print box [T
o Large print box [

o No print box

« Click p to set the corresponding baud rate.

115200 v '

End of line |LF & CR v

Buadrate

—

Hex form [

Auto scroll [«

€ ~

“Hello KidsBlock” starts to be printed in the box after setting.

FTENY RIS DIULR

Hello KidsBlock 11l
Hello KidsElock
Hello KidsBlock ]ﬁ[

Hello KidsBlock
Hello KidsElock
Hello KidsElock
Hello KidsElock
Hello KidsBlock
Hello KidsElock
Hello KidsElock
Hello KidsElock
Hello KidsBlock
Hello KidsElock
Hello KidsElock
Hello KidsElock
Hello KidsBlock
Hello KidsElock
He -

| sena I

3. Assembling
During assembling, some codes are required to be burned, so please install software first.

The whole assembling generally can be divided into two parts: assembling parts and wirings.




Step 1 Install the ESP32 Board and the Relay Module

1.1 Required components

:

[ = |
|
- iy
AL ARe (R e
[M310MM Duakpes Coppor Plar] - M3#6MM Round Head Screw|  [Ma*8MM RowndHed Screw| | M4 Nut |
x4 X8l 2] X2

1.2




1.3

1.4

T ? M3+6MM Round Head Screw

iiI)
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Step 2Install the Fixing Frame for Battery Case and install the
Feeding Cabin,connect the ESP32 board and the Relay Module

2.1 Required components

— | —  m— )Y
= "“'J Em -
0 {0 3
I
[x2] [X1]
D = D E;_' (L
U :
20cm
= D
— — — [x2] xz] [X1]

2.2

Assemble the wooden board X and O on bottom plate

iiI)
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2.7



2.8 Connect the ESP32 board and the Relay Module

Module Wire Pin

Relay Module 3PIN 20cm 1025

Module Pin Wire Color ESP32 Board Pin

\Y RED \%
G BLACK G
S YELLOW i025

iiI)
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2.9




Step 3 Install the Substructure of the house

3.1 Required components

iiI)
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3.3






3.7

Q
[

]
-

riE b



3.8




3.9



3.10

Note the installation direction of the board, with M facing us.

3.11

Step 4 Install the Door of the Feeding Cabin

4.1 Required components -



pa— —— s unmnuw
- B 1
i 7 i [ ewew ==
n::ld" QT L%mﬂk,;ﬁ;‘“m] WSH M3 Lock-Nut Nut
x4 X1 X4 X2l X3 X2

The acrylic sheet is packed separately, and it is recommended that you tear off its protective
film to reduce the friction when it moves as a door.

4.2 Set Servo to 180°

Please note that this step is very important. Before installation, be sure to set the servo to
180 °.

Before mount the servo, firstly please set the angle to 180° by programming

KidsBlock(Graphical programming).



Please refer to the software installation steps for details.

Connect Servo to ESP32 development board at pin 1026.

keyestudio

DA
5

-io 13

SCL

5
v
GHND
=lo 18
=lo 19
=io 23

=05
—im 17

C -lo 16 ]

0.0

N

o
-

-
ﬁ

ESP32 Plus

HEEE

El N
H

GND 5V 5DA SCL

BUS i12C

o
=

[mem]
@@@@'
a8

ANALOG

I rrrrrrrrrt
POWER ANALOG 12C .

= 1.

r @ @
1 ™M
L, .E .E

DC7-12V

[l
. W]



« Open KidsBlock. Select ESP32 board and the correct serial port, and burn the following

code to the board.

Mame

hello Keyestudio

I SEeno

& 1.1Blink.sb3

& 1.2PWM.sb3

& 1.3Button.sh3
& 1.45elf-Locking-Button.sh3

& 1.5Lighting-System.sh3

. 21Photocell-sensor.sb3

& 2.2Light-Control-System.sh3

Date modified

4/25/2025 1:07 PM
4/25/2025 1:07 PM
1/31/2024 1:57 PM
4/23/2025 8:20 AM
1/31/2024 1:57 PM
1/31/2024 1:57 PM
1/31/2024 1:57 PM
1/31/2024 1:57 PM
1/31/2024 1:57 PM

¢

1026 + channel 0+ degree@dehy@

After setting the servo to a specific angle, disconnect the it from the development board for

installation.

4 3 Install Servo



44

Note: The screws need to be tightened to keep the servo stable, otherwise the door may
get stuck

45
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M1. 2*4mm
Self-Tapping Screw

Install M1.4*6MM self-tapping screws as shown below

Please
prioritize using
Ml Z2x4 self-
tapping screws
as shown 1o the
diagram If they
fail to tighten
securely, switch
to M1. 4X6E6 self-
tapping screws.
Enzsure the screw
heads do not
protrude from
the acrylic
panel. Refer to
the i1llustration
below.
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4.8

Do not turn the gear after it is installed on the servo. If you have already turned the gear you

will need to readjust the servo angle to 180°.
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NOTE: When installing the lid of the feeding box, its opening should be fully closed.

410
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4.13 Test the door

1. Connect Servo to pin 1026 of the ESP32 board. Connect yellow to S, red to V, black to G.
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2. Connect 6 AA batteries to the DC 7-12V port of ESP32 board. (Batteries not included in

the kit)
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3. Upload the Test code

A. Connect the ESP32 board to the computer with the usb cable. Open the INO file inside
the 6.1Servo.sb3 folder with KidsBlock .

£ R ER IS

& 3.4Buzzer-Music.sb3 20241731 13:57
3 3.5Alarm-System.sb3 2025/4/23 8:44
‘ 4,15team-Sensor.sb3 2024/1,/31 13:57
[ 5a|3gimﬁ;g;-ngiection-sl.fstem.sba 2024/1/31 13:57
& 6.15%ervo.sb3 2024/1/31 13:57
& 6.2Ultrasonic-Sensors.sb3 202471731 13:57
#® 6.3Intelligent-Feeding-System.sb3 2024/1/31 13:57
& 7.10HT11.s5b3 2024/1/31 13:57
8 7.2L.CD1602.5b3 2024/1/31 13:57
& 7.3Motor.sb3 2024/1/31 13:57
& 7.4Temperature-Control-System.sh3 2024/1/31 13:57
B o0 e A P e e - - AATA M P 40T

B.Upload code



NOTE: After uploading the code, ifthe door cannot be opened and closed and the servo is
hot, please turn offthe powerimmediately.

check:

1. Whether the plastic door has good contact and force points with the gear structure of the
servo.

2. Whether the tip of the fixing screw on the gear structure of the servo is stuck with the
plastic shell of the servo. If so, please loosen the fixing screw a little to prevent its tip
from contacting the servo.

Step 5 Install the LCD display and the DHT11 Sensor

5.1 Required components
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5.2
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5.5 Prototype



5.6 Wiring

Connect modules via Dupont wires.

Module Wire
Temperature and Humidity Sensor 3PIN 20cm

LCD 1602 4PIN (Black-Red-Blue-Green)

Pay attention to the color of the Dupont wire:

For temperature and humidity sensor, connect yellow to S, red to V, black to G.



5.7

Module Wire

LCD 1602 4PIN (Black-Red-Blue-Green)

For the LCD display, connect green to SCL, blue to SDA, red to VCC, black to GND.
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Step 6 Install the Ultrasonic Module

6.1 Required components
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6.2
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6.4 Wiring

Module Wire

Ultrasonic module 4PIN (Black-Green-Blue-Red)

Pay attention to the color of the Dupont wire: For the ultrasonic module, connect blue to

TRIG,green to ECHO, red to VCC, black to GND.
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Step 7 Install the PIR Motion Sensor and Button Module

7.1 Required components
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4*8MM Round
|_Head Screw
M4 Nut

k’IR Motion Sensor button Nodule

7.2






7.4 Wiring

Connect modules via Dupont wires.

Module Wire

PIR Motion Sensor 3PIN 15cm

Button Module 3PIN 15cm

Pay attention to the color of the Dupont wire: Connect yellow to S, red to V, black to G.



o
2
a

Step 8 Install the Walls of the House

8.1 Required components



8.2




8.3



8.4
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8.8 Prototype



ks
8.9 Wiring
Module Wire
Fan 4PIN (Black-Red-Blue-Green)

Steam Sensor 3PIN 15cm

Photoresistor 3PIN 15cm

Pay attention to the color of the Dupont wire: Connect yellow to S, red to V, black to G, blue
to IN+, green to IN-.
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Step 9 Install the Roof of the house

9.1 Required components




9.2

9.3



9.4 Keep the wires organized



Step 10 Install the House and Ground

10.1 Required components




10.2




10.3

10.4 Bottom View






10.6 Arrange the wires

10.7



Step 11 Wiring the House

11.1

Pay attention to the color of the Dupont wire: Connect yellow to S, red to V, black to G.

NO.

1

Components

Fan

PIR Motion Sensor

Button

Ultrasonic Module

LCD 1602

Temperature and Humidity Sensor

Steam Sensor

Wires
4pin, Divided Bla ck-Red-Blue-Green
3pin 15cm

3pin 15cm

4 pin,Divided Bla ck-Green-Blue-Red
4pin, Connected
3pin 20cm

3pin 15cm

ESP32 Bo
i018(IN-)
i023

io5
D12(TRIC

12C




NO. Components

8 Photoresistor
9 Servo
10 Buzzer
11 LED
12 Water Level Sensor
13 Soil Humidity Sensor
14 Water Pump
11.2 Fan

Wires

3pin 15cm
3pin 20cm
3pin 20cm
3pin 25cm
3pin 20cm

3pin 20cm

ESP32 Bo

io34

i026

iolé

i027

i033

i032

io25

Pass the Dupont wire connected to the fan through the hole marked 30 on the wooden

board.

Components

Fan

Module Pin

IN-

Wire

4PIN Divided * (Black-Red-Blue-Green)*

Wire Color

GREEN

ESP32 Board Pins

i018(IN-), io19(IN+)

| |FF_

\

G

RED

BLACK

iiI)
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11.3 PIR Motion Sensor

Pass the Dupont wire connected to the PIR motion sensor through the hole marked 24 on
the wooden board.

Component Wire ESP32 Board Pin

PIR Motion Sensor 3PIN 15cm i023

Connect red to V, black to G, yellow to S.

Module Pin Wire Color ESP32 Board Pin

Vv RED \%
G BLACK G
S YELLOW i023

iiI)
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11.4 Button Module

Pass the Dupont wire connected to the button module through the hole marked 25 on the

wooden board.

Component Wire ESP32 Board Pin

Button 3PIN 15cm io5

Connect red to V, black to G, yellow to S.

Module Pin Wire Color ESP32 Board Pin
\% RED \%

G BLACK G



Module Pin Wire Color ESP32 Board Pin

S YELLOW io5
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ESP3Z Plus .

ne
sEEEREEREEERAE |

HEE ==

M=
e - )
FREEENE BN

POWEE

11.5 Ultrasonic Module

Component Wire

Ultrasonic Module 4PIN Divided ( Black-Green-Blue-Red)

Connect red to V, black to G, blue to io12, green to io13.

Module Pin Wire Color ESP32 Board Pin
\% RED V (io12)
G BLACK G (i012)

ECHO GREEN i013

ESP32 Board Pins

i013(ECHO), io12(TRIG)



Module Pin Wire Color ESP32 Board Pin

TRIG BLUE i012

POWER AMALDG e .

| " m =™ n 1 > £ 5 1 A

11.6 L.CD 1602
Component Wire
LCD1602 4PIN Connected (Black-Red-Blue-Green)

Connect red to V, black to G, blue to SDA, green to SCL.

Module Pin Wire Color ESP32 Board Pin
\Y RED \Y
G BLACK G

SCL GREEN SCL

ESP32 Board Pins

12C



Module Pin Wire Color ESP32 Board Pin

SDA BLUE SDA

11.7 Temperature and Humidity Sensor

Pass the Dupont wire connected to the button module through the hole marked 20 on the

wooden board.

Component Wire

Temperature and Humidity Sensor 3PIN 20cm

Connect red to V, black to G, yellow to io17.

Module Pin Wire Color ESP32 Board Pin

\ RED \
G BLACK G
S YELLOW iol7

ESP32 Board Pins

iol7
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11.8 Steam Sensor

Component Wire ESP32 Board Pin

Steam Sensor 3PIN 15cm io35

Connect red to V, black to G, yellow to io35.

Module Pin Wire Color ESP32 Board Pin

Vv RED Vv
G BLACK G
S YELLOW io35

iiI)
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11.9 Photoresistor

Component Wire ESP32 Board Pin

Photoresistor 3PIN 15cm io34

Connect red to V, black to G, yellow to io34.

Module Pin Wire Color ESP32 Board Pin
\Y RED V
G BLACK G

S YELLOW io34

)
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11.10 Servo

Pass the wire of Servo through the Hole 15, and then connect it to ESP32 board.

Component Wire ESP32 Board Pin

Servo 3PIN i026

Connect red to V, black to G, yellow to i026.

Board Pin Wire Color

\Y, RED
G BLACK
1026 YELLOW



11.11 Buzzer

keyestudio

ESP32 Plus
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Pass the wire of Buzzer through the Hole 17, and then connect it to ESP32 board.

Component

Buzzer

Wire

ESP32 Board Pin

3PIN 20cm i0l6

Connect red to V, black to G, yellow to io16.

Module Pin
\%

G

Wire Color ESP32 Board Pin

RED

BLACK

YELLOW

Vv

G

iolé
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11.12 LED

Pass the wire of LED through the Hole 7, and then connect it to ESP32 board.

Component Wire ESP32 Board Pin

LED 3PIN 20cm i027



Connect red to V, black to G, yellow to io27.

Module Pin Wire Color ESP32 Board Pin

Vv RED Vv
G BLACK G
S YELLOW i027

POWER AMALDG [2e ..

11.13 Water Lever Sensor

Pass the wire of water level sensor through the Hole 13, and then connect it to ESP32
board.

Component Wire ESP32 Board Pin

Water Lever Sensor 3PIN 25cm io33

Connect red to V, black to G, yellow to io33.



Module Pin Wire Color ESP32 Board Pin

\Y RED \Y
G BLACK G
S YELLOW i033

11.14 Soil Humidity Sensor

Pass the wire of soil humidity sensor through the Hole 11, and then connect it to ESP32
board.

Component Wire ESP32 Board Pin

Soil Humidity Sensor 3PIN 20cm io32
Connect red to V, black to G, yellow to io32.

Module Pin Wire Color ESP32 Board Pin

Vv RED Vv

S YELLOW i032
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11.15 Relay Module

Component Wire ESP32 Board Pin

Relay Module 3PIN i025

Module Pin Wire Color ESP32 Board Pin

Vv RED \%
G BLACK G
S YELLOW i025

Pass the wire of Water Pump through the Hole 11 in the way as shown below:
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The red wire of the water pump is connected to the middle terminal of the relay module, and
the black wire is connected to the GND of the ESP32 board.

In addition, you need to use a Dupont wire to connect the left terminal of the relay module
to the 3.3V of the ESP32.
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Water-Pump

11.16

DC7-12V

é‘s ESP32 Plu: "
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Insert the male terminal of the Dupont wire into the female terminal of the relay module and

tighten it with a screwdriver.

i

After the above steps, note that all the wiring has been finished. And wires of the LED, water
level sensor, soil humidity sensor, buzzer and relay water pump have respectively passed
through the holes of 7, 11, 13, 17 and 40 carved on the basswood board, preparing for the
subsequent installation.

Step 12 Install the house and foundation



12.1 Required components

12.2




12.3
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12.4




12.5

Step 13 Install the Plastic Sinks

13.1 Required components



13.2




13.3

Step 14 Install the soil module and water level module

14.1 Required components



14.2

iiI)
Cid



e —
...m”_-._

14.3

14.4



14.5




14.6




14.7

Step 15 Install fence

15.1 Required components



15
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15

15.4



Step 16 Install the Buzzer and the Led Module

16.1 Required components




16.2



16.3






Step 17 Decorate the House

17.1 Required components



17.2
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17.3




Step 18 Install Solar Panel

18.1

StickerL Solar paneltLED

18.2



18.3




18.4




18.5

Install the LED light of the solar panel into this hole.






18.6

Use a sticker to secure its wires to the wall

18.7









18.10

Step 19 Install Battery Case

19.1



19.2

Install 6 AA batteries (Not included in the kit)



19.3



4. Projects

4.1 Project : Lighting System

Let’s start our first project, lighting system.

Lighting up an LED is one of the most fundamental Arduino practice.

This start-up lesson is designed for beginners to understand hardware and software
programming on ESP32 development board and to master basic circuit and programming
knowledge.



Therefore, our tutorial guidance is simple. And this intriguing project can be applied in actual
scenarios at home or in office.

In this project, you will have learned the basic connections and settings of the ESP32
development board in the Arduino programming. What'’s more, some functions will also be

presented for you, such as lighting on/off an LED via the output level of a digital pin or by a
button.

All in all, this is an entry-level tutorial to lay the foundation for subsequent Arduino practices.




4.1.1 Flow Diagram
( Lighting System )

—[ ESP32 controls |0 pins to turn on/off LED ]

2.Read the ESP32 reads the value of 10 pin level
button value to determine the button value

3'Lighting If ESP32 detects that the button is pressed
system LED will light up.

41.2 Light up an LED

Description:

LED, short for Light Emitting Diode, is a solid-state semiconductor that converts electrical
energy into visible light, so it is also called solid-state lighting.

When current passes through an LED, it light up.

Various LED:



i ﬂﬂﬂ il T

LED module is a device to output, whose brightness and blinks can be controlled. For how to
use, you only need to directly plug it into digital output pins on the development board.

Working principle:

When S is at a high level, Q1 triode is into conduction, and VCC voltage passesthrouoh L ED
to light up it.



VCC

0603 1K
w o
\WWHITE LED
i |
S R1 1 o
| |
0603 1K L N, 8050
0603 10K °

i

Parameters:
» Voltage: 3~5V
o Current: <1.5mA
» Power: 0.07W
Wiring Diagram:
Connect the LED module to io27.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!
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Test Code:

» Open Kidsblock and choose the correct device and port.
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» With this block, when booting the development board, code will run.

o In , drag “forever” and paste it below the previous block. Block “forever” indicates

Control
a loop.

» Drag an “LED pin output” block from I_g:] and paste it in “forever”. Set the pin to 1027

and output level to HIGH, so that the LED pin will continue to output high level.

LI LEDpin 1027 + output HIGH »

YL LEDpin 1027 v oulput HIGH »

HIGH

LOW

» Add a 1s delay. Duplicate the “LED pin output” block but set the output t

add a delay. Then LED will light up and go off in circulation.



LEL LEDpin 1027 » output HIGH =

LEf LEDpin 1027 » output LOW =

Test Result:

LED blinks per second, because i027 on ESP32 board outputs high and low level alternatively
every second. Besides, various interactive applications can also be realized via an LED, like
breathing LED, water flow lights and flashing police light.

Power Level Result
HIGH LED on
LOW LED off

Expansion: Breathing LED

Description:

|O interfaces of MCU (arduino UNO, ESP32 and Raspberry Pi Pico) output only digital signals
(high or low level). For instance, in previous experiment (light up an LED), the digital outputs
are only HIGH(3.3V) and LOW(0V).

If MCU outputs a high level of 3.3V or a low level of OV, the input voltage should be at

0~3.3V. Thus, PWM (Pulse Width Modulation) is needed to output different voltage value,
which is called “analog output”.



Knowledge:

What is PWM?
PWM contains three elements: Frequency(Hz), Period, Duty Cycle(%).

+ PWM Frequency (f): the times of signal changing from high to low and return to high
within one second. Generally speaking, Frequency is the number of PWM Period in a
second.

+ PWM Period (T): Period = 1 / Frequency (T=1/f, and 1 means 1 second). For instance: f =
50Hz, so T = 20ms, which implies there are 50 times of Period per second.

+ PWM Duty Cycle: the time ratio of HIGH to the whole Period. If Period = 10ms and 8ms
is pulse width time, Low level occupies 2ms, so the Duty Cycle = 8/(8+2) = 80%.

Period

Duty Cycle Duty Cycle

Conclusion: At an appropriate signal frequency, PWM changes effective output voltage by
changing the duty cycle in one period. In plain English, within a specified time, the more high
level the 10 port outputs, the greater PWM value is, and the lighter LED will be.



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

3v U’U !
Ov LLL[_L

25% Duty Cycle - analogWrite(64)

100% Duty Cycle - analogWrite(255)

Test Code:



+ Define a variable item and assign it to O.

-

Declare Global + variable Type

+ Drag a “forever” block and paste a “repeat” block in it. Set repeat times to 255.



» Drag a “variable mode” block in “repeat” and set the mode to “++”, which means item will
increase 1 after each execution.

Change @ variable modk ++ = I

J

» Find the block to set PWM which is contained in Lg[) as shown below, so you only

need to set corresponding pin and analog value to output PWM.



Change m variable mode

L LED 1027 v channel CH3(LT1) v analogWite | variable ((Ea))

o Set LED pin:



Declare Global v variable Type int v Name (&) Assignedto )
- '|
2l 255 )

Change@liahlenmde ++ v

LY LED 1027 v channel CH3(LT) v analogWitte | variable ({E)

o Set channel: (16 channels in total: including 0~15)

iiI)
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o begin

_.

CHO (LT0)

=, CH1 (LTO)
= CH2 (LT1)

CH3 (LT1)

CH4 (LT2)

CHS5 (LT2)

CH6 (LT3)

CH7 (LT3)

CH8 (HT0)

FHO IHTM
—_—

o Set PWM output value to item, which will automatically add 1 from O to 255. PWM
output is 0~255, so we set the repeat times to 255.
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+ Duplicate the “repeat” block as follows, but set mode to “ - - ”, which decreases variable
item each time. And LED will dim gradually.



Declare Global » variable Type int + Name () Assignedto ()

ﬂﬂ'lge@maﬂenmde +H -

-]’_11’- LED 1027 = channel CH3(LT1) = analogWrite wvarable Wiy

LF LED 102+ channel CH3(LT1)~ analogWiite | variable ()

M@v&ﬁaﬂem - -

Test Result

LED lights up and dims gradually; it breathes evenly.

41.4 A Button

Description



Button Module is a device to input. MCU reads its power level to detect whether the button
is pressed.

Schematic Diagram:

g 0603 4.7K
1 3

0603 100NF 1©3

2 | N, | 4
l '
GND

R1
= L s I 1+—{vce
C1




» Voltage: 3~5V
e Current: <1.1mA
» Power: <5.5mW

The principle of the button module is a circuit controlled by this button.
« When the button is pressed, the circuit is in closed state so that current passes through
the button to GND, which causes the digital input pin to detect a low level.
» When the button is released, the circuit is cut and pin level increases due to a pull-up
resistor, which makes the digital pin to detect a high level.
Wiring Diagram:
Connect the button module to io5

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!
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Test Code

+ Initialize the serial port first of all, and set baud rate to 115200.



when Arduino begin

serial 0 + begin baudrate 115200

+ Set pin to |05 and mode to input. What follows it is a “forever” block.

when Arduino begin
serial 0 + begin baudrate 115200 «

setpin |05 *+ mode input v

forever

» Read the power level of digital pin 5. If it is 1, print 1. Or else, print O.



read digital pin 105 «

SCUEI 8l The current status of the button is : 1

else

CCUE IV 8l The current status of the buttonis - 0 BEEUET IR <

warp v

Complete code:

when Arduino begin

seﬁél 0 + beginbaudrate 115200 =
seipin |05 *+ mode input v
forever

if read digital pin 105 then

U E IS @l The current status of the buttonis : 1 JEEVET IR

else

CEUE I B8l The current status of the buttonis : 0 JERUET VIR S

Test Result

Open serial monitor and set the corresponding baud rate.

When the button is released, the value is 1; if you press the button, it becomes O.



& KidsBlock Desktop 1.1.4 - (] x

kidsblack @h~ FEm ¢ smart farm for ESP32 P USB-SERIAL CHI4O (COMZI0) | Kid.. Fie  [5]

= Code o Costumas | oy Sounds m mm

O Pifik 1/ penerated by KidsBlock

: ! 2 #include sArduine.h>

Events @ 3

. selpn 102 » mode inpul = a

Control 5
. setdigitlalpin 102 » out high =

Operatol

void setup() {
Serdal.begin{115288);
pinMode (5, INPUT);

(o s, 7z 3
saidal 0w begin baudrate 115200 » -

2 vyoid loop() £

L s vmein 102 % usechamel C setpn 105~ mode imput = J 20 if (digitalRead(5)) {

Variable:

it Serial.printin{"The currant status of the button i
12 }
gy sel dac pin 1025 = out o . 13 eleaq
Blocks read digital pin 105 - then 14 Serial.println("The current status of the button i
15 3
2] read digital i 102 - 15 )
Pins 17
. mead analog pin 102 -
ot 0+ e +

ead louch pin - 102 =

LR T =T e e =TT e
@ current siatus of the bution is
he cumrant status of the bution Is ;
The currant statuz of the butten is
The currsnt status of the button Is ;
he current status of the bulten is . 1
he curment siatus of the bution is ;1

Sensor
. sl earvomn W07+ use channel

Data

. % current status of the butien is; 1

AN affoch interupt pin 102 = mode i he cumrant status of the butten is : 1

The cutrsnt status of tha butten |=: 1

Type e cutrent status of tha butten is: 1

The currant statue of the butten is ;1

. @ The current status of the butten is : 1

TEXT e cumrant status of the butten is : 1

The cumant status of tha butten (s 1

detach inlenupt pin 102 » C e currant siatus of the butten s ;1

B 2 The cutrant statue of the butien s - 1

LED The currant status of the button is ;1
he cumment status of fhe by

Serial =
H s

In KidsBlock, we can read the state of the digital input pin by programming to detect whether
the button is pressed. Thus, loads of interactive applications can be realized via a button
module, such as LED on/off and display brightness adjustment.

Expansion: Auto-locking Button
An auto-locking button won’t pop up when you press it without holding, and it never pops up

unless you press it again. It works like a switch. For regular buttons, such function can be
realized via MCU and software.

Test Code

» Define two variables: item as the read button value and button as the value shifted by
button.



serial 0 + begin baudrate 115200

setpin O5 + mode input »

Dedare Global v variable Type int v Name (&) Assignedto ()

Declare Global * variable Type int *+ Name QU:GLl Assigned to o

+ Assign the read button value to item.

read digital pin 105 =

Set (&) variabie by ()P

else

set (@) variabie by @J)

» Determine whether the button is pressed. If it is, shift the value of button and print it.



Set @ variable by o

repeatuntil . read digital pin 105

serial 0 v print variable warp v

o Delay 0.01s to eliminate the button jitter.

» If a close state is detected at the button, a delay will be executed to eliminate
Front Porch Jitter. Generally, the delay is within 5ms ~ 10ms (Mechanical
properties decide). After the jitter disappears, check the button state again. If the
closed state level is still maintained, it is confirmed that there is a button pressed.

= When a released button is detected, a delay of 5ms ~ 10ms also should happen to

remove the Back Porch Jitter, so that the program for the button c
« When the button is pressed, button equals 1. Press it again, button shifts

alternatively.



Complete code:



sefial 0 + begin baudrate 115200 »

seipin 105 *+ mode input v

Declare Global + variable Type int + Name @ Assigned to o

Declare Global » variable Type int + Name w Assigned to o

read digital pin 105 » then

@ variable by o
@ variable by o

variabie () = @) _ then
it variable - @) e
variable () = @) _ then
Set @ variable by o

else

Set @ variable by o

repeat until . read digital pin 105 «

serial 0 » print variable warp ¥



Test Result

Upload code and open the serial monitor.

When you press the button once, 1 will be displayed. If you press button for the second time,
the value becomes 0. Now, a common button boasts the function of an auto-locking one.
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4.1.3 Lighting Control

Description

In above basic experiments, we remould an auto-locking button to control the LED. An auto-
locking button is suitable for any situations where a certain state needs to be maintained, for
example, when LED needs to light up for a long time, the ESP32 development board is

required for some operations.

In this experiment, we will adopt Arduino ESP32 board to guide you to implement a lighting
system and simulate real-life scenes to control light via the button.

Wiring Diagram:

Connect the button to io5 and LED to io27

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. O i
them!
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Start

N
Button==0? |

Complete code:

Based on the code for Auto-locking Button, we add “LED pin output” blocks.



Giobal v+ variable Type int » Nm@mgnedmo

Global *+ vanable Type il » Nm@kssagneﬂtno

read digital pin 105

@ e @

LEDpin 1027 » oulpul

et QY sy @

Y[ LEDpin 1027 v output HIGH »




Test Result:
When you press the button once, LED lights up; if you press again, LED turns off. This

operation is a loop, which is consistent with the lighting principle in reality.

In this chapter, we have demonstrated how to program and control via KidsBlock, and we
have learned the basics as well as some software and hardware concepts in experiments such
as auto-locking button and lighting control system.

These are essential for a good KidsBlock developer. Next, we will guide you to keep exploring

more applications and skills, whether you are a beginner or a veteran. Hope you enjoy the fun
and challenges during learning KidsBlock. Let’s move on!

4.1.5 FAQ

Q: LED doesn't light up after uploading code.

A: Please check whether the pin defined in code is consistent with that in your wirings. If
they are incompatible, please adjust it referring to the code.

Q: The button sometimes works while sometimes doesn't.

A: Please modify the delay of jitter elimination to a proper value.

//Eliminate the button jitter
delay(10); //Modify the delay val in this Lline

4.2 Project : Light Control System

In this project, we will construct a light control system by a photoresistor and
intelligent system to adjust light, which saves energy and enhance efficiency aS Well.




This system is compatible with multiple conditions. Thanks to its photoresistor, it is able to

detect the light intensity in day or at night, realizing a more intelligent and energy-saving
system.

When the photoresistor detects that ambient brightness is lower than the set value, LED
lights up. On the contrary, if the ambient light intensity is higher than the set value,
photorisistor will send a different signal to turn off the LED.

4.2.1 Flow Diagram



C Light Control System )

1?;3:;'& ESP32 reads the value of photoresistor
PhOtOI'ESlstor and prints it on the serial monitor.

ESP32 determines whether it is day or night
by the detected value to turn off or on the light.

4.2.2 Photoresistor

Description:

A photoresistor, also called photosensor, converts light signal into electric signal (voltage,
current, and resistor).

Working principle:

We place a photoresistor in a circuit in series connection and add suitable voltage to both
poles. When there is no light, the resistance is infinite and the circuit almost opens. However,
when there is light, the resistance decreases while the current increases, and it is equivalent

to a short circuit when the light intensity is sufficient.

Now we will read the value of photoresistor by programming on ESP32 development board.



Photoresistance

Schematic Diagram:

When light hits the photoresistor, the stronger the light is, the smaller the resistance will be,
so the greater the VCC voltage will pass through the resistor.

N
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9
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0603 100NF

10K
— GND
GND

» Voltage: 3~5V
o Current: 0.2mA



 Power: 1ImW

Spectrum Peak Value: 540nm
Bright Resistance (10lux): 5~10KR
Dark Resistance: 0.5MR

Wiring Diagram:

Connect the photoresistor to i034.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!

w ;

Photocell

io 14
-i0o 27
-io 16
-0 17
io25
- io 26

™

RX

o -]
> >

» ER-ic13 Q|

;|
|
n
b ]
=
|
q]

DIGITAL

n
n
"
™
|
b

HEEEEE

EEEEEEES
o

L]
vV B I

pEEEEEENEREEEE L

ESP32 Plus

FET
SEEEEENEEN

ANALOG

SSSESSEEEEEEREA
POWER ANALOG 12C .

wy w &
| = ™
2

DC7-12V




Test Code:

+ Initialize the serial port.

serial 0 + begin baudrate 115200

+ Define a global variable “item” as the photoresistor value.

Declare Global » variable Type int * Name @ Assigned to o

+ Set “item” to the read value and print it on serial monitor.

set ( Q) variable by (| “O- readthe value offight 1034 ~

S I Sl Hello KidsBlock JERVET O 4
wait o seconds

Complete code:



serial 0 v begn baudrate 115200 ~

Declare Global * varable Type int *+ Name @ Assigned to o

set () variable by ( O° read the value offight 1034 ~

serial 0 -« print variahle@ warp

Test Result:

Open the serial monitor.

The brighter the light detected by the photoresistor is, the greater the value will be.
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4.2.3 Light Control System

Wiring Diagram:

ouscrat[ 115200 +]

End of line | LF & CR v

Hex form | |

Auto scroll [«

 send I

Connect the photoresistor to i034 and LED to io27.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse

them!
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( Start )
&

Read lightvalue

v

Lightvalue>=800 —N

o Determine:

o The value of the photoresistor >= 800, LED turns off.
o The value of the photoresistor =< 800, LED turns on.

LY LEDpin 1027 v output LOW v

J

iiI)
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Complete code:



begin baudrate 115200 =

Set @vaﬁalﬂe by ':C:}E- read the value of light 1034 =

serial 0 + pant variable @ warp *

varabie () < @) then

LED pin 1027 + output HIGH +

LEDpin 1027 v output LOW w

=

Test Result:

When the value of the photoresistor is greater than 800 (in daytime), LED goes off. However,
if the value is less than 800, LED will automatically light on.
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**Various conditions can adopt this type of system. Thanks to its photoresistor, it is able to

detect the light intensity in day or at night, which saves energy and intellectualize the whole

system. **

4.2.2 FAQ

Q: The value of the photoresistor cannot be 0.

A: In actual life, little light exists although you turn off all lights in your room, so the value of

photoresistor only approaches to O rather than equals to O.

Q: After uploading code, LED doesn't light up even though the room is dark without lights.

A: Increase the determined value of photoresistor. In our example, we set to 800. So you may

adjust it to 1000 or a greater value.



4.3 Project : Alarm System

In this project, we use a PIR motion sensor and a buzzer to consist an alarm system, which
can be controlled by ESP32 development board.

How does it work? The electric signals are detected and read by the PIR motion sensor
through programming on Arduino IDE, and then it determines whether there is a person. If
there is, the buzzer alarms. In this way, this alarm system costs much lower for families and
offices.

4.3.1 Flow Diagram
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1.Read the
ESP32 reads the value of PIR motion sensor
value of PIR

to determine whether there is a human motion.

motion sensor

If ESP32 detects a motion,
the buzzer will emit sound and LED will light up.
When the alarm stops, LED goes off.

4.3.2 PIR Motion Sensor

Description:

A PIR motion sensor detects the presence of a person by sensing the heat given off by the
human body.

Moreover, this sensor is small and easy to use.



PIR motion

Schematic Diagram:

i
=
~D1 Ve
Q| LED-RED
3V3
R1 R2 R3
0603 510R 0603 10K 0603 10K
1 T¥T 5
5 Q1 MOS
100NF
GND

Parameters:



Voltage: 3~5V

Current: 3.6mA

Power: 18mW

Angle of View: Y = 90°, X = 110° (theoretical value)
Detection Distance: <5m

Wiring Diagram:

Connect the PIR motion sensor to io23.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!
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Test Code:

Read the value at pin 1023 to determine whether there is a human motion.



when Arduino begin

serial 0 + begin baudrate 115200 «
forever

ﬁ' Read interface 1023 * PIR motion sensor  then

else

sefial 0 = pnnt

sefial 0 + prnt warp

Test Result:

Open the serial monotor.

When someone is in the area, Someone is displayed on the monitor, and the red LED on the
sensor goes off. However, if there is no one, No one will be printed and the LED will always

be on.

ATTENTION: PIR motion sensor is not able to penetrate things, so please do not cover the
sensor while detecting motions.
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4.3.3 Buzzer

Description:

A buzzer is an electronic sounder, which emits sounds with different frequencies and
durations and is powered by DC voltage. Thus, it can be used as a reminder or an alarm in
considerable electronic devices, such as computers, printers, copiers, alarms, electronic toys,
automotive electronics, telephones and timers.



A buzzer consists of vibration device and resonance device. And there are two categories:
Passive buzzers and active buzzers.

» A Passive Buzzer cannot to emit sound itself, unless putting a signal with a certain
frequency. Moreover, the emitting sound varies due to the different frequency of square
wave, so a passive buzzer can simulate tunes. vibrate square wave

o An analog squire wave can be generated by changing the power level at pins. For
example, after the high level lasting for 500ms, it shifts to a low level for another
500ms then to a high level again...

o **We drive the buzzer via a squire wave within 200~5000Hz, and we can compute the
frequency(f): f=1/T; T is the period (the total time of high and low level). **



3~5V

3KHz

» An Active Buzzer is able to emit sound automatically without an external motivator,
because it includes a driving circuit which only needs . However, its sound is flat with

relatively fixed frequency. pc power supply

In this experiment, a passive buzzer is applied to” play music”.

Schematic Diagram:

x1 YOO 12R BUZZ

1 R2 1
a4 [
C3

iiI)
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Parameters:



» Voltage: 3~5V
» Current: <5mA
+ Power: <25mW
Wiring Diagram:

Connect the buzzer to io16.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!
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Test Code:
Method 1: Analog Squire Wave
A passive buzzer is driven by squire waves, so we stimulate the wave.

An analog squire wave can be generated by changing the power level of pin:
500us and low level for 500us. So, the buzzer will emit sound. Also, the dura _ ,

the sound volume.



Please try 1000us, 1500us, 3000us...What's the difference?

500us 500us 500us

‘ |500us| ‘500u3| ‘

Code:

when Arduino begin

setpin 1016 * mode output »
forever
set digital pin 1016 + out high «
wait QALY seconds

setdigitalpin 1016 « out low

wai@semnds




+ In delay function, the time unit us micro-seconds. So the following block represents a
500ms delay.

[ 0.005 J°%

_

According to formula:

f=1T

Thus, 500us is the duration, and we can calculate the frequency = 2kHz, i.e., the high and low
level alter 2000 times per second.

Method 2: Speaker Blocks
We adopt Speaker . code blocks to drive the buzzer to vibrate.
Speaker

Speaker Blocks generates PWM signal with a certain frequency to drive the buzzer to
vibrate, and the duration and tone is controlled by related parameters.

There are two ways to define the duration. One is to adjust the parameters of the tone()
function to set a duration, and the other is to adopt a noTone() function to directly stop the
sound. If you do not define a duration in tone(), the sound signal will always be generated
unless a noTone() stops it.

For ESP32 board, one sound can only be produced at a time. If one pin of ESP32 is
generating a sound signal via tone(), it is not acceptable to emit sound by this function on

another pin.

Tone Table



1 2 3 4 5 fi 7
A 22 45 78 204 330 i 416
B 248 T8 294 330 il 416 467
C 131 147 165 175 196 221 248
D 147 165 175 19 271 248 278
E 165 175 196 221 M8 278 312
F 175 196 21 234 262 204 330
G 196 2 154 262 294 330 37

1 2 3 4 5 6 7
& 441 495 56 589 G611 742 833
B 495 550 fi24 fifil 742 833 935
C 262 204 330 350 393 441 405
D 204 330 350 303 441 408 S50
E 330 350 393 441 495 556 a4
F 350 393 441 495 556 624 a6l
G 393 441 495 556 624 Gl 742

1 2 3 4 5 6 T
A a8 a0 1112 1178 1322 1434 1665
B Q90 1112 1178 1322 1454 1665 1869
e 525 S50 afl 700 786 382 990
D 80 661 700 786 882 000 1112
E fifil Fan T80 B62 890 1112 1243
F 00 TaA aa2 035 1049 1178 1322
G L] 882 qon 1049 1173 1322 1434

Code:

« Drag a “Tone” block from
& Speaker

as shown below, and set pin to 1016.
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ﬁ Tone PIN# 1016 » frequency NOTE C3 = duration @

» You may select a frequency at will.



73 TonePIN# 1016 »

NOTE C3
NOTE D3
NOTE E3
NOTE F3
NOTE G3
NOTE A3
NOTE B3
NOTE C4

NOTE D4

MNTE A

» No Tone: It is used to turn off all tones.

Complete code:

ﬂ NoTone 1016 =

frequency NOTE_C3 v duration (§ER))



/3 TonePIN# 1016 v frequency NOTE C3 v duration (&3]

Test Result:

Method 1: Buzzer keeps emitting sound.

Method 2: Buzzer alarms via tone() function.

Expansion: Play Music

Play music through tone().

Complete Code:



/3 TonePIN# 1016 v playmusic Starwartone v

4.3.4 Alarm System

In this experiment, we will construct an alarm system by a PIR motion sensor, a buzzer and an
LED. When the sensor detects a motion, buzzer emits sound and LED blinks to remind of an

invasion.

Wiring Diagram:
Connect the PIR motionsensor to i023, buzzer to io16, and LED to io27.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!
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Test Code:

Code flow:
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omplete code:

\/

Read PIR
value N
Anyone? —|
Y




sefial 0 =+ Dbegn baudrate 115200 =

forever

if ﬁ Read interface 1023 + PIR mobon sensor  then

sefial 0 + pnont warp -

HIGH =

LED pin 1027

Tone PINE 1016 -

Tone PIN# 1016 =

Tone PINE 1016 «

Tone PIN# 1016 =

Tone PINE# 1016 =

LED pin 1027 =

NolTone 1016 =

output

output

frequency

frequency

frequency

frequency

frequency

senal 0+ pnont warp -

Test Result:

NOTE C3 »

NOTE A4 +

NOTE B4 ~

NOTE D5 w

NOTE F5 »

LOW =

duration @
duration @
duration @
duration @
duration m

Upload the code and the alarm system starts to work. When it detects a motion, buzzer

alarms and LED blinks.

4.3.5FAQ

Q: Tones of buzzer is not accurate with actual ones.



A: This regular buzzer just stimulates tones, so it is not able to meet professional
requirements. If you want standard tones, a more specialized speaker is required.

Q: The PIR motion sensor misinforms results.
A: This PIR motion sensor is also not a professional one.
Please guarantee the following situations to avoid a misinformation:

+ Avoid objects blown by wind to flutter within the detection area, such as curtains,
clothing and flowers.

» Avoid strong light in the detection area, such as sunlight, car lights, spotlights and other
light sources.

« And so on...

4.4 Project : Rain Detection System

NOTE: Sprinkling water on sensors(except steam sensor) may cause a short circuit or
modules to be out of work. If batteries get wet, even explosion may occur. Do be extra
careful! For younger users, please operate with your parents. To guarantee security, please
obey guidances and safety regulations.

In this project, we will create a rain detection system by a steam sensor. When rain is
detected, ESP32 triggers various actions like sending message, activating sprinklers and
turning on lights. Through this system, rainfall amount can be monitored, and water leakage
can also be detected on roofs or in buildings.

Besides, it is easy to connect the steam sensor to ESP32 board, which forms a simple but
effective rain detection system.



4.4.1 Flow Diagram
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4.4.2 Steam Sensor
Description:

Steam sensor detects the presence of water, so it is usually used in rain detection. If the rain
hits the conductive pad on the sensor, it will send a signal to the Arduino board.

Steam sensor

Schematic Diagram:



VCC c1
Il

0603 100NF
R1
0603 1
0603 470R
GND S

Parameters:

» Voltage: 3~5V
o Current: 1.5mA
« Power: 7.5mW

Wiring Diagram:

Connect the steam sensor to i035.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse

them!
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Test Code:

« Initialize the serial port.



when Arduino begin

serial 0 * begin baudrate 115200 »

» Read the sensor value at pin io35 and print it per second.

read the value of drop 1035 + wamp ¥

Complete code:

when Arduino begin

serial 0 v+ begin baudrate 115200

read the value ofdrop 1035 warp =




Test Result:

Touch the detection area with a wet finger. The larger the area you touched is, the larger the
value will be.

You may open the serial monitor to observe the currently detected value (range: 0~4095).
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4.4.3 Rain Detection System

Description:

When the steam sensor detects rain, it sends a signal to the board to trigger various actions,
for instance, the buzzer alarms to remind that it is raining. This is especially useful for outdoor

gardening and farming, enabling users to take necessary precautions to avoid over-watering.
Additionally, this system can be used to detect water leakage to prevent damage from water
intrusion. Overall, the steam sensor is versatile and effective in various applications.

Wiring Diagram:

Connect the steam sensor to i035 and buzzer to io16.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND.

them!



P-BUZZER

Steamsensor

Po

ESP32 Plus
HENEENNEENNNES

DOTVNY

Qo
i
w
=
@

|
" |

e

v L

= EIETE

DC7-12V

Test Code

Code flow:




Read Rainwater value

t Ml
(A

2000>Value 4000>=Value
Lk —N> &k —N> 4000>Value
Value»=800 Value>=2000

Alarm sound Alarm sound

Alarm sound

1

2 3

Code:

+ Initialize the serial port, and define a variable item as the received sensor value.

serial 0 v begin baudrate 115200 =

» Receive the sensor value and print it on the serial monitor.

Set @ variable by .‘. read the value of drop 1035 =

serial 0 » print variable@ warp v

» The received value detected by the sensor is within 800 ~ 1999:



variable @ > and variable @ < @ then

5 TonePIN# 1016~ frequency NOTE C3 v duration ()

7 TonePIN# 1016 » frequency NOTE D3 v duration @

5 TonePIN# 1016 v frequency NOTE E3 v duration ()

» The received value detected by the sensor is within 2000 ~ 2999:

variable @ = 2000 and variable @ =l 29499 then

7 TonePIN# 1016 v frequency NOTE C4 v  duration @
7 TonePIN# 1016 v frequency NOTE A4 v duration (E)

5 TonePIN# 1016 v frequency NOTE G4 v duration (E)

» The received value detected by the sensor is greater than 3000:

variable @ > then

Tone PIN# 1016 v frequency NOTE_G5 v duration (§E))

Tone PIN# 1016 v frequency NOTE A5 v duration ({E))

Tone PIN# 1016 » frequency NOTE D5 v duration (R))

« At the end of code blocks, add a “No Tone” to turn off the buzzer.



i

Complete code:

NoTone 1016 «




gseral 0 =

begin baudrate 115200 =

Declare Global » variable Type int * Name @ Assigned to o

Sel @ variable by “‘ read the value of drop 1035 =

serial 0 v pint variable @) wam

if

variable = 500 and variable Sl 1999
item JEl 800 item )

Tone PINE 1016 v frequency NOTE C3 v duration ()
Tone PIN# 1016 » frequency NOTE D3 » duration @

Tone PIN# 1016 v frequency NOTE E3 » duration @

variable @ =8 2000 and

Tone PIN# 1016 v frequency NOTE C4 » duration (EEF)
Tone PIN# 1016 » frequency NOTE A4 =

Tone PINE 1016 + frequency NOTE G4 =

vartable @ > @)  then

Tone PIN# 1016 » freguency NOTE G5 «
Tone PIN# 1016 + frequency NOTE A5 w=

Tone PIN# 1016 =+ frequency NOTE D5

;;, NoTone 1016

Test Result:

then



The greater the detected value is, the loader the sound emitted by the buzzer will be.
4.4.4FAQ

Q: Is the steam sensor waterproof?

A: The detection area can be exposed to water, but the wire junctions are not waterproof.

During the experiment, please pay attention to the amount of water not to be too much to
prevent short circuit.

Q: Although a long time has elapsed since the sensor detected water, the buzzer keeps
buzzing.

A: It keeps buzzing because there are still blots of water in the detection area. Please just
clean it up.

4.5 Project: Solar Power System

4.5.1 Description

you may establish a sophisticated and efficient solar power system according T0 you
needs.



4.5.2 Working Principle

How does solar panel convert solar power into electricity?

The solar panel absorbs light and directly or indirectly converts solar radiation into electricity.
Compared with ordinary coal power generation, solar, wind and water power are more

energy-saving and environment-friendly.

How does light convert to electricity?
Next, let’s talk about the conversion process from inside to outside in a solar panel .

The Sun emits energy in waves with a wide range of wavelengths, from ultraviolet to visible
to infrared light.

+ Wavelength of Ultraviolet: 150~400nm;
+ Wavelength of Visible Light: 400~760nm;
» Wavelength of Infrared Light: 760~4000nm;

The panel absorbs one of these ranges of wavelength and converts them into electricity.
But how? Let’s move on.

The active part of most solar panel cell is made of a semiconductor — silicon(Si).



14

Si

Silicon
28.0855

The conductivity of a semiconductor is between a conductor and an insulator in atmospheric
temperature. Generally, it cannot conduct well, yet its conductivity improves in certain
conditions.



The diagram above shows the internal structure of the semiconductor in solar cell, which is
divided into three layers:

. The top layer (red part) consists of Silicon(Si) and a little Phosphorus(P). The later carries
more electrons than the former, providing sufficient electrons for the top layer. Due to
these freely-moving electrons, this layer is conductive, so it is called Negative or N-type.

. The middle layer (gray part) contains too few electrons to conduct.

. The bottom layer (green part) mainly includes Silicon(Si) and Boron(B). The later carries
less electrons than the former, so that a rarely few electrons move freely, causing the
missing of electrons which are described as effective positive charge. Therefore, this layer
is named Positive or P-type.




Usually, only the middle layer of the solar panel absorbs light waves with wavelength of
350~1140nm. According to the spectrum distribution in previous paragraphs, absorptions
are long wave ultraviolet, short wave infrared and visible light.

The wavelength of ultraviolet is so short that they stops on the surface.

The wavelength of infrared light is too long too be absorbed by the panel, so they usually
passes through or is reflected back.

The middle layer absorbs light and knocks electrons off from silicon in the to
them in a free state, and empty electron holes are generated at the place where ey were

before.




The holes carries a positive charge. Meanwhile, free electrons move upwards to reach N-
type layer, while holes move downwards to reach P-type layer.

In conclusion, electrons in the top and bottom layers are struck out after the middle layer
absorbing solar energy. Therefore, N-type layer carries negative charge as a negative pole,
while P-type layer is positively charged as a positive pole. In this case, as long as the two
layers are connected, it conducts.

If sunlight shines on the solar panel, the above situation will last, and a large number of free
electrons and holes will be produced. As our conclusion goes, electrons move upwards while
holes move downwards, which forms the two poles and generates current.






Solar energy is an alternative energy source, which features sustainability and cost-
effectiveness.

However, the electricity generated by one solar panel can be converted into several watts of
power, which is enough for a calculator or a cellphone charger, yet not nearly enough to run a
one-kilowatt toaster.

Solar power systems satisfy the needs of different users and benefit for environment as well.
Combined with Arduino programming, this kind of system builds a variety of useful and

efficient solar applications, like automatic lighting, chargers and smart homes.

Generally speaking, solar energy promises well for a wonderful and sustainable future.

4. 5.3 Parameters .

» Voltage: 5V
o Current: 80mA



» Power: 400mW
« Dimensions: 60*60mm

4.5.4 Test Result

Codes are not required in this project. Importantly, we learn about the new environmental
energy — solar power.

When good illumination is provided, LED will light up in yellow. The brighter the light is, the
brighter the LED will be.

4.5.5 FAQ

Q: Why does solar panel still work without sunlight?

A: It works with not only sunlight but also ambient light. The brighter the light is, the greater
the voltage will be, and the lighter the LED will be.

4.6 Project: Smart Feeding System
In this project, the ultrasonic module detects whether animals are in the feeding area, and
the Servo automatically opens the feeding box for fowls. Besides, incorporating IOT enables

remote monitoring of such feeding systems which provides much convenience.

Overall, the automation and remote operation are optimizing the feeding process for this

system.




4.6.1 Flow Diagram

( Smart Feeding System )

ESP32 controls Servo via PWM to open/close feeding box ]

_[

ESP32 reads the distance value detected by ultrasonic ]

ESP32 determines the presence of animals via the distance value.
If there is, ESP32 opens the feeding box.

4.6.2 Servo

Description:

Servo, also called RC Servo Device, is a motor with a feedback. Commonly, Servo performs
precise position control and outputs high torque, which most often appears in robotics
projects, RC cars, airplanes and aircraft.



Internal Structure:
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Potentiometer

Embedded board

rom microcontroller

(1) Signal(S): It receives the control signal from microcontroller.

(2) Potentiometer: the feedback part of the Servo. It measures the position of output
shaft.

(3) Embedded board (Internal controller): the core of the Servo. It processes external

control signal and the feedback signal of position and drives the Servo.
(4) DC motor: the execution part. It outputs speed, torque and position.
+ (5) Gear system: It scales the outputs from motor to the final output Angle ccording to a

certain transmission ratio.

Drive the Servo:

Signal(S) receives PWM to control the output of Servo, and the position of output shaft
directly relies on the duty cycle of PWM.

For instance:
+ If we send a signal with pulse width of 1.5ms to Servo, its shaft(horn) will revolves to the
middle position(20°);

+ If pulse width =, the shaft turns to its minimum(0°); o.5sms
+ If pulse width =, the shaft turns to its maximum(180°). 2.5ms

NOTE: The maximum angle varies from the types of Servos. Some are 170° while some are

only 90°. In spite of this, Servos usually will move a half (of the maximum) if
signal with pulse width of 1.5ms.



-l 0.5ms

H H H O degrees
| |+ 1.5 ms " I
H H H 90 degrees

-+ |+ 2.5ms

L]

20 ms

180 degrees

The period of a Servo usually lasts 20ms and it produce pulses at a frequency of . Most

servos work normally at 40~200Hz. seHz

Wiring Diagram:

Connect the Servo to i026.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!
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Test Code:

+ Initialize the serial port and define a variable item with an assignment of 80.
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» Set item to the angle of Servo from 80° to 180°, rotating 1° every 15ms.

» Servo rotates 1° every 15ms, from 180° to 80°.

T% servo PINg# 1026 + channel CH1(LTD) + degree variable @ delay o

Complete code:



serial 0 = begin baudrale 115200 «

Test Result:

The feeding box is slowly opened and then closed ,which is controllable.

NOTE: SG90 servo can rotate 180°. As the feeding box is small, 100° of rotation is enough
to completely close the box.

» 80°: fully open
» 120°: half open
+ 180°: close



ATTENTION

**Do not put your fingers into the box to avoid nipping! **
Do not block the door with something to avoid damaging servo!

4.6.3 Ultrasonic Sensor

Description:



Working Frequency: 40KHz
Max Power: 0.5WMax Range: 3m

Min Range: less than 4cm

keyestudio

F 4
o
-

Trigger Input Signal: 10 S TTL pulse

Position Holes: the diameter is 3mm
Working Temperature: -10°C - +60°C

Size: 49mm*22mm*19mm

Measuring Angle: less than 15 degree Environmental attributes: ROHS

Schematic Diagram:
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The frequency of sound waves that the human can hear is 20Hz ~ 20KHz, while ultrasonic
waves are beyond that range.

Ultrasonic:

low bass animals and medical and diagnostic
notes chemistry destructive and NDE
20kHz l l 2MHz 200MHz

Infrasound Acoustic Ultrasound

Ultrasonic module converts electricity and ultrasonic wave into each other by piezoelectric
effect, and it also transmits and receives ultrasonic wave.

This kind of wave features directivity, strong penetration and easy concentration of sound
energy.



Sender/
Recelver

Object

uriiinal wave'

distance r

In this ultrasonic ranging system, we firstly program on MCU(ESP32 development board) to
generate an original square wave at 40KHz and drive the ultrasonic module to emit it.
Immediately, the module calculates the distance to the object after receiving the reflected
wave(Echo) amplified and shaped by the circuit. Herein, it records the duration of emission
and reflection and calculates the distance according to the time difference.

Simply, MCU controls the module to emit ultrasonic wave which is bounced back after
encountering obstacles and is received by the module. The time difference between them is

an important factor in computing the distance (the speed of sound propagation in air is
340m/s).

Wiring Diagram:
Connect the Echo of Ultrasonic module to io13 and Trig to io12.

Attention: Connect yellow to S(Signal) and red to V(Power). Do not reverse them!
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Test Code:

Set the correct pin: Trig to pin io12; Echo to pinio13.
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Test Result:

In this kit, the detection range is within 3~8cm.

Open the serial monitor, and observe.

WO W =~ =0 =0

serigl D » begin baudrate

serigl 0= pint [DJCO) HCSRO4tigpin 1012 » echopin 1013 » readdistance om »

=

P

15200 »

Buadrate | 115200 v

warmp =

End of line | LF & CR

Hex form | |

Auto scroll (¢




4.6.4 Smart Feeding System

Description:

The smart feeding system intelligently feeds domestic fowls via an ultrasonic module and a
servo. The former detects the distance to animals while the later controls to open or close
the feeding box. When a pet is detected close to the box, servo opens it to feed.

Wiring Diagram:

Connect the Echo of Ultrasonic module to io13 and Trig to io12; connect the servo to i026.

Attention: Connect yellow to S(Signal), red to V(Power) and black to GND. Do not reverse
them!

o SERVO
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Test Code:



Code Flow:

7cm >Distance”> 2cm

Feeding

Code:

+ Initialize the serial port. Define a variable and assign it to 180.

N

A



serial 0 v beginbaudrate 115200

Declare Global + variable Type int *+ Name @ Assigned to @

» Set the pin correctly, and print the received value.

Set @ variable by |D.Cl| HC-SR04 rigpin 1012 *+ echopin 1013 * read distance om »

serial 0 = print wvariable @ warp =

» Determine the detected distance value. If it is within 2cm ~ 7cm, the feeding box will
open.

variable @ > o and variable @ < o then

servo PIN# 1026 + channel CH1(LTO) v degree @ delay @

servoPIN# 1026 v channel CH1(LT0) v degree (B detay @)

Complete code:



primt  variable Wil warp =

variable @ > o and variable @ < ° then

2 servoPIN# 1026 v channel CH1(LTD) » degree@delay@

Test Result:

When an animal is detected, open the feeding box.

ATTENTION

**Do not put your fingers into the box to avoid nipping! **

Do not block the door with something to avoid damaging servo!

4.6.5 FAQ

Q: Servo doesn’t work.

A: It may be stuck by itself or by wires when mount the bottom plate. before installing, please

adjust the servo to 180° first. For how, please refer to the installation guidance.

Q: The detected distance is inaccurate.

A: When detecting, please measure from the transmitting head. Herein, this risilestaas
high-precision detector, so errors may exist.



i ! !
!
I s
; I / '\lq_
I i i f 1
' . ! e -
: ] \ 1 I
! \
L] \
- \ \ WL L) P /|
A v % “ J‘_-
! % *
\ \ . b
A 1
\ 5

4.7 Project: Temperature Control System

In this project, we will demonstrate how to use temperature and humidity sensor, fan and
LCD1602 display to constitute an intelligent temperature and humidity control system.

The system measures ambient temperature and humidity and controls fan to cool down as
needed. When the temperature exceeds the set threshold, the fan automatically turns on to
reduce the ambient temperature below the set value. Meanwhile, the current temperature
and humidity values will be displayed on LCD1602.

Therefore, it realizes automatic adjustment of ambient temperature and humidity, which is
perfect for projects that require these functions.



4.7.1 Flow Diagram

( Temperature Control System )

1.Detect the value of

I f T humidi
temparature snd humidity ESP32 reads the value of DHT11 temperature and humidity sensor

)

2.LCD displays the
Y ESP32 shows the read values on LCD 1602 display

detected value

3.Control the fan ESP32 controls the fan speed via PWM

4.Temperatl-ll'e ESP32 determines whether the detected values reach the set threshold.
control system If they do, fan will open for cooling and dehumidification.

|

4.7.2 Temperature and Humidity Sensor

Description: .



DHT11 temperature and humidity sensor outputs digital signals. It applies principles of
analog signal acquisition and conversion as well as temperature and humidity sensing
technology, so that it features long-term stability and high reliability. Besides, the sensor
integrates a high-precision resistive humidity sensor and a resistive thermosensitive
temperature sensor, and is connected with an 8-bit high-performance MCU.

4 lLl”lth.J
temperature

DHT11 Communication Means:

DHT11 communicates through monobus(a single bus) which exchanges and controls data.

+ Monobus transmits Data Bit:
o Data format of monobus: transmit 40bit data every time, and high-bit first.
o 8bit humidity integer value + 8bit humidity decimal value + 8bit temperature integer
value + 8bit temperature decimal value + 8bit parity.
o NOTE: Humidity decimal value equals O.
» Paraty Bit:
o 8bit humidity integer value + 8bit humidity decimal value + 8bit tempegature intece
value + 8bit temperature decimal value.

o 8bit parity equals the end 8 bits of the result.



Timing Diagram:

| 41 | 4—» Release Bus
VDD i +—1

[ J { Data 1 bit |

\ Start ' ! Response | | |
| !

GND } 1 | | /

-« > s> | Data 0 bit >

Wait Prepare output End

Master Slavo

**NOTE: **

The host always reads the temperature and humidity values of last measurement from
DHT11. Therefore, If the interval between two measurements is long, please consecutively
detect twice and adopt the second result.

For more details, please visit ASAIR official website: http:/www.aosong.com/products-
21.html

Wiring Diagram:
Connect the temperature and humidity sensor to io17.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!


http://www.aosong.com/products-21.html
http://www.aosong.com/products-21.html
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Test Code:

« Initialize the serial port and the sensor.



serial 0 =

begin baudrate 115200

print

puuill humidity: BEEGEVE R 4

Complete code:




serial 0 + begin baudrate 115200 »

nitdnt11 @) pin 1017 v mode dntt1

‘seriai IRE 8 temperature; JEEGETET IR

‘ serial 0 » print dht11 o read temperature

‘serial 0 « print @QUgive® no-warp v

‘ serial 0» pint " 11 @) read humidity

Test Result:

warp «

warp v
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temperature

Open the serial monitor, and you will see the current temperature and humidity value.

temperature:29.70
humidity:71.10
temperature:29.70
humidity:71.10
temperature:29.60
humidity:70.60
temperature:29.60
humidity:70.60
temperature:29.60
humidity:70.10 Buadrate [ 115200 v
temperature:29.60

humidity:70.10

End of line | LF & CR

temperature:29.60
humidity:69.80
Hex form

Auto scroll |«
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4.7.3LCD 1602 Module

Description:

LCD 1602 possesses a standard 14-pin (without back light) or 16-pin (with back light)
interface, saving the pins of MCU. Its display drives IC to realize 12C control.

800000000001
00 01 02
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& 8 8 & & 8 & & & & & N BN
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Specifications

Power supply range: 5V

Working current: <I30mA

Recommended ambient temperature: -10°C ~ 50°C
Product size: 80mm * 36mm

IIC address: 0x27

12C Serial Communication:

I2C communication, known fully as Inter-Integrated Circuit (1IC) or Two-Wire Interface (TWI),
is a commonly-used dual-bus (a host and a slave) communication protocol, which is

developed by Phillips Semiconductor (purchased by US NXP Semiconductors



The biggest advantage is that only two wires complete the transmission of data, which largely
simplifies circuits. In total, 12C bus can connect 127 nodes in parallel, so it supports multiple
hosts and slaves.

Generally, external power supply is needless for slaves, as 12C bus will transmit the power to
them:

+Vee

Device 1 Device 2 Device 3

™ e —— -

sCL

I2C bus transmits data via 8-bit data transmission. Usually, one-byte-data is composed of
nine clock signals, eight of which transmit data and the last one marks the end of
transmission.

Moreover, 12C bus supports multi-byte data transmission by repeating the above process
continuously.

I2C Protocol basically consists of:

« Starting signal: Before transmission, sender transmits a starting signal to inform receiver
of starting point.

» Address: It notifies receiver to whom the data is being sent.

» Data: It is transmitted one byte each time and bit by bit.

» Ending Signal: When finishing transmission, sender ends data with an ending signal to
inform receiver that process is over.

Timing Diagram of Serial Protocol:

For more details, please visit the official website: https:/www.nxp.com/


https://www.nxp.com/

Parameters Conditions Min Typical Max Units Notes
1°C TIMING I'C FAST-MODE
faer, SCL Clock Frequenty 400 kHz
tiosta (Repeated) START Condition Hold 0.6 1]
Time
tiow, SCL Low Period 1.3 13
s, SCL High Period 06 T3
tsusa, Repeated START Condition Setup 06 s
Time
tiopar. SDA Data Hold Time 0 13
taupar, S0A Data Setup Time 100 s
1, S04 and SCL Rise Time Ce. bus cap. from 10 to 400pF 204015, 300 ns
t, SDA and SCL Fall Time Ce bus cap. from 10 to 400pF 20+0.4C, 300 ns
tsys1o. STOP Condition Setup Time 06 s
tar, Bus Fres Time Between STOP and 13 s
START Condifion
C:. Capacitive Load for each Bus Line < 40 pF
tyoar, Data Valid Time 09 s
tweacx, Data Valid Acknowledge Time 0.9 ps
Note: Timing Characteristics apply to both Primary and Auxiliary I*C Bus
': B ir R DAY
¥ m“ R ..‘,".._.* /,___-__-_-
_f A - -—

cortinusd balow st £}

i Ehpek cych

IC Bus Timing Diagram

We provide you with a library file Wire.h on Arduino for 12C protocol, in which functions can

be directly called to communicate with 12C/TWI devices.

For details of library, please refer to:

https:/www.arduino.cc/reference/en/language/functions/communication/wire/

Wiring Diagram:

Connect the LCD to 12C BUS as shown below.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse

them!
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Test Code:

+ Initialize 12C address of LCD and turn on its back light.
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init lcd 12C address 0x27

set lcd back light on v

» Set the LCD cursor position in X and Y axis (X-axis displays a maximum of 16 characters,
and Y-axis displays a maximum of 2 columns).

+ Input the print content (No more than 16 characters, otherwise it will not be complete).

ey HELLO WORLD 0

Complete code:



init Icd 12C address 0x27

setlcd back light on

el HELLO WORLD 0
set Icd cursor position X o Y. o
e HELLO WORLD 1

J

Test Result:

LCD1602 opens its back light and displays "HELLO WORLD 0“ and "HELLO WORLD 1°“.



HELLO LWORLD (O

HELL O WORLD 1

4.7.4 Fan Module

Description:

130 Motor is able to adjust speed via PWM. In the process, two pins are needed to be
connected for controlling.

The module is suitable for multiple applications, such as computer heat dissipation and
industrial production. What’s more it is compact and easy to install, which is very practical.



Schematic Diagram:
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Wiring Diagram:

Connect the motor to io18 and i019.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!

ESP32 Plus

Test Code:

+ Set fan pin INA



O3 fanINA# 1018« State LOW <~ INB# 1019 v analogWite ()

» Set the power level state of INA, which determines the rotation direction of fan.

O3 faniNA# 1018+ State LOW <~ INB# 1019 v analogWiite ()

» Set fan pin INB.

iiI)
Cid



O3 faniNA# 1018 + State LOW <~ INB# 1019 v analogWiite (J)

» Set the analog output at INB, which decides the rotation speed.

o When INA is at high, the lower the analog output at INB is, the faster the fan will
rotate.

o When INA is at low, the greater the analog output at INB is, the faster the fan will
rotate.

O3 faniNA# 1018 v State LOW~ INB# 1019 v analogWiite (F0)

Test Result:

130 motor alternatively rotates left and right every 2 seconds. _



**NOTE: **
Intermittent stops exist during changing directions of rotation. They prevent an excessive

current at the moment of reversal. Otherwise, a forced reset may occur due to insufficient
power supply on the development board.

4.7.5 Temperature Control System

Description:

Herein, we read the value of the DHT11 temperature and humidity sensor through monobus
communication, and the values will be displayed on the LCD. If values exceed the set
threshold, the fan will turn on for dehumidification and cooling to protect the animals and
plants in the farm. Remarkably, this system is easy to install with multiple functions, such as

speed controlling via PWM and data transmission by monobus.

Overall, it is a practical system that helps farmers monitor and control the real-time status to
improve production efficiency.
Wiring Diagram:

» Connect the temperature and humidity sensor to io17.

« Connect motor(fan) modue to io18 and io19

« Connect LCD1602 to BUS I2C.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse

them!



Test Code:

Code Flow:

(" start )

‘emperature

> 29C
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Code:



+ Initialize LCD to set an address, and clear the display. Turn on its backlight and set cursor
position:

init lcd 12C address 0x27 «

clear lcd

setlcd back light on +

set lcd cursor position x () yv: @€))
kcd print
setlcd cursor position x () v: @
lcd print

+ Initialize the DHT11 sensor and choose a corresponding pin. Define two variables as
temperature and humidity values.



nitaht1t (@) pin 1017 v mode dht11 ~

Declare Global » variable Type int + Name () Assignedto ()

Declare Global * variable Type int * Name @ Assigned to o

+ In the loop, respectively assign the detected values to the two variables.

Set variable by dht11 o read temperature
set (@) vaisbleby [ dntt1 @) read humidity

+ Display the values on LCD.

+ Determine the temperature and humidity value. if temperature is higher than 29° or
humidity exceeds 80, fan will rotate.



variable @ > @ or variable m > @ ~ then

08 fanINA# 1018+ State HIGH » INB# 1019 w anaiugwme@

O3 fanINA# 1018+ State LOW <~ INB# 1019+ analogwiite ()

Complete code:



lcd print @Y
seihdumposim:co:r.o
el Hume
20 inﬂ{ihl11°p|n I017 v mode dhi1l »
Declare Global v variable Type inl v Nm@mmmo
Declare Global + vanable Type ind » Nmmhmignedho

forever

Set @ vaiableby |  dhti1 o read temperature
set (@) vaiabiery " antt1 (@) read humiaty

33 faniNAZ 1016 v Stale HIGH v INBZ 1019 v analogWite ()

=

S faniNAZ 1018 v Stale LOW v INBE 1019 v anaio-gWﬁ!eo

A



Test Result:

When the temperature reaches 29°C, the fan will turn on to dissipate heat. When it is lower
than 29°C, the fan will turn off (the fan just simulates heat dissipation, so the effect is not
good), which saves energy for the farm.

4.7.6 FAQ
#Q: Is temperature and humidty sensor waterproof?

A: No. It detects the ambient temperature and humidity (in the air), so please do not put it in
water.

#Q: ESP32 board is reset when fan rotates.

A: When fan rotates, more current is required than other sensors, hence voltage and current
may fluctuate in the circuit. Especially at the moment of fan reversal, fluctuations may be too
heavy, resulting in a reset due to extremely low voltage and current in ESP32 development
board.

4.8 Project: Soil Humidity Monitoring System

Pay attention! Do not overflow water from plastic pools in experiments. Spilling water on
other sensors may cause not only a short circuit or modules to be out of work but also heat
generation and even explosion. Do be extra careful! Especially for younger users, please
operate with your parents. To guarantee security, please obey guidances and safety
regulations.



4.8.1 Flow Diagram

Soil Humidity
Monitoring System

1. Read the
value of soil ESP32 reads the value of soil humidity

humidity

2.LCD
displays the ESP32 displays the read value on LCD 1602

value of soil
humidity

f

{ ESP32 determines whether the read value exceeds the set threshold. ‘

If it does, the buzzer alarms.

4.8.2 Soil Humidity Sensor



Description:

Soil humidity sensors are mainly used to measure water content in volumetric soil, monitor
soil moisture, irrigate crops and protect forests. This kind of sensor is integrated in
agricultural irrigation system to supply water regularly and efficiently, which optimize
irrigation for a best plant growth.

Size: 63*20*8 mm
Weight: 2.5 g

Schematic Diagram:
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Wiring Diagram:

Connect the soil humidity sensor to i032.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse

them!
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Test Code:

+ Initialize the serial port.

when Arduino begin

serial 0 v begin baudrate 115200 »

« Print the read sensor value.

forever

senal 0w pnnt 9f¢  read the value of soil moisture 1032 »

Complete code:

serial 0 + begin baudrate 115200 +

forever

senal O+ prnnt read the value of soil moisture 1032 warp

Test Result:



Open the serial monitor.

Touch the detection area of the sensor with a wet finger and the currently detected humidity
value will be printed on the monitor (range: 0~4095).

=J = QL =N =

865

976

041

083

g‘ég Buadrate | 115200 v
966
942 End of line | LF & CR v
594

ggg Hex form ||

862
0 Auto scroll [«

e <

4.8.3 Soil Humidity Monitoring System
We adopt LCD1602 to reveal the real-time value of soil humidity value. When the value is
lower than the set minimum humidity, the buzzer will emit sound to prompt farmers of
irrigation.
Wiring Diagram:

+ Connect the soil humidity sensor to io32.

» Connect the buzzer to io16.

« Connect the LCD1602 to BUS I2C.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse
them!



Test Code:

Code Flow:
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Alarm sound



« Initialize LCD and clear its display. Turn on the back light to observe the displayed value.

Code:

init lcd 12C address 0x27 »

clear lcd

seticd backight on =

set lcd cursor position x o y: o
capn

+ Initialize the serial port and define a variable.

serial 0 + Dbegin baudrate 115200 =

Declare Global * wvanable Type it Name Assigned to o

» Read the value of the soil humidity value and assign it to the variable. LCD shows the

value.



Set variable by read the value of soil moisture 1032 »

set lcd cursor position x: o y o

icd pnnt  vanable

« Determine the read value. If it is lower than 200, the buzzer will alarm.

variable w < @ then

Tone PIN# 1016 =+ frequency NOTE C3 = duratiun@

Tone PIN# 1016 + frequency NOTE G4 = duration@

Tone PIN# 1016 » frequency NOTE D5 = duration @

jﬁ NoTone 1016 »

Complete code:




init lcd 12C address  0Ox27 »
clear lcd

set lcd back light on +

set lcd cursor position X o y o

senal 0 * Dbegin baudrate 115200 +=

Declare Global + variable Type int *+ Name w Assigned to o

forever

Set ERlynl vanable by S  read the value of soil moisture 1032

sel lcd cursor posthon x ¥ o

led pnnt vanable
variable m < @ then

/3 TonePIN# 1016 v frequency NOTE C3 v duration ({EF))

ﬁ Tone PIN# 1016 » frequency NOTE G4 = duration @

ﬁ Tone PIN# 1016 + frequency NOTE D5 = duration @

5 NoTone 1016 »

wail osmmds

2

Test Result:

When the value detected by the soil humidity sensor is lower than the set th

buzzer emits sound to alarm.




4.8.4 FAQ
Q: Is soil humidity sensor waterproof?

A: With the exception of the detection area, the sensor is not waterproof. Spilling water on
other area may result in a short circuit.

4.9 Project: Water Level Monitoring System

Pay attention! Do not overflow water from plastic pools in experiments. Spilling water on
other sensors may cause not only a short circuit to disturb normal operations but also heat
generation and even explosion. Do be extra careful! Especially for younger users, please
operate with your parents. To guarantee security, please obey guidances and safety
regulations.

4.9.1 Flow Diagram

Water Level
Monitoring System

1.Read the value of

ESP32 reads the value of water level sensor
water level sensor

2.LCD displays the
detected value

ESP32 determines whether the detected value exceeds the set threshold.
If it does, the buzzer alarms.

ESP32 displays the read value on LCD 1602

4.9.2 Water Level Sensor

Description:

The water level sensor is easy to use, portable and cost effective. It integrate
exposed parallel lines to measure the volume of water and droplets. Not only 1S the Ssensor

smaller and smarter than other water detectors, but it also features:



» Smooth transition between water volume and analog volume;

+ Strong flexibility. The sensor outputs basic analog values;

» Low power consumption and high sensitivity;

+ Directly connect to microprocessors or circuits, and is suitable for various development
boards and controllers, such as Arduino controllers, STC and AVR single-chip
microcomputers.

Keyestudlo Water Sensor

* Size: 65mm x 20mm x 8mm
» Easy- to-use

* Portable

» Voltage: DC5V

» Current: < 20mA

» Working Humidity:
10%-90% without

condensation
» N.W.:3.8g
‘-.f-._-#
{ 4 “_f =
L
Wiring Diagram:

Connect the water level sensor to i033.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Cji
them!



DC7-12V

Test Code:

serial 0 » beginbaudrate 115200 =

Water level

read the value of water level 1033 = warp ¥

Test Result:

iiI)
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Open the serial monitor.



Touch the detection area of the sensor with a wet finger and the currently detected value will

be printed on the monitor (range: 0~4095).

VALl IBVEL TUJL
Water level: 1040
Water level: 1045
Water level: 1046
Water level: 1046
Water level: 1051
Water level: 1046
Water level: 1045
Water level: 1045
Water level 1046
Water level: 1040
Water level: 1045
Water level: 1049
Water level: 1052
Water level: 1050
Water level: 1050
Water level: 1050
Water level: 1056
Water level 1049

4.9.3 Water Level Monitoring System

Buadrate | 115200 v
End of line | LF & CR v
Hex form ||

il

Auto scroll |«

 send IR

The water level monitoring system supervises the change of water level to clarify problems in

time and take measures to avoid disasters. It is widely used in water conservancy projects,

urban drainage and environmental monitoring.

Wiring Diagram:

« Connect the water level sensor to i033.
« Connect the buzzer to io16.
« Connect the LCD1602 to BUS I2C.

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse

them!



ESP32 Plus

LLLLL LT

Test Code:

Code Flow:

iiI)
Cid



N
WaterLevel \
>2000
I
Y

Alarm sound

Code:




« Initialize the LCD and turn on its back light; clear all display and then print water level.

init Icd 12C address O0x27 =

setlcd back light on =

clear icd

set lcd cursor position x: o y: o
oGlisi®M Water Level:

« Define a variable as the detected water level.

Declare Global * variable Type int + Name RIEGIEEDP Assigned to o

» Read the sensor value and display it on LCD.

e
Set QUEIEIEEN vanable by s read the value of waterlevel 1033 =

set lcd cursor position x o y o
lcd print  vanable @WYEGEETE

» Determine the water level value. If it is greater than 2000, the buzer will a




"EUEls -l \Waterlevel B 2000 then

Tone PIN# 1016 + frequency NOTE C3 - duration @

Tone PIN# 1016 » frequency NOTE_Gb = duraﬁﬂn@

Tone PIN# 1016 » frequency NOTE D5 v  duration @

jj NoTone 1016 w

wait ow

Complete code:



it lcd 12C address Ox27 =

set lcd back light on =

clear icd

set led cursor position x o y o

capr
Declare Global *+ vanabie Type int * Name Assigned to o

e
et BIEIEISER vanable by " read the value of water level 1033 =

set lod cursor position x o v o
led pint  variable @WEIEHENE!

variable = 2000 then

‘;-'3 Tone PIN¥# 1016 + frequency NOTE C3 = duration @

ﬁ Tone PIN# 1016 =+ frequency NOTE G5 = duration @

7 TonePIN# 1016 v frequency NOTE D5 v duration @

7 NoTone 1016 v

Test Result:

LCD displays the real-time value of water level. In the experiment, we cover the detection

area with water to stimulate the water level. When the detected value excee
the buzzer starts to alarm.



49.4 FAQ
Q: Is water level sensor waterproof?

A: With the exception of the detection area, the sensor is not waterproof. Spilling water on
other area may result in a short circuit.

4.10 Project: Auto-Irrigation System

Pay attention! Do not overflow water from plastic pools in experiments. Spilling water on
other sensors may cause not only a short circuit to disturb normal operations but also heat
generation and even explosion. Do be extra careful! Especially for younger users, please
operate with your parents. To guarantee security, please obey guidances and safety
regulations.

In this project, we stimulate irrigation via a water pump controlled by a relay module. Besides,
we also determine whether there is water in the pool through water level sensor, and detect
the soil humidity by soil humidity sensor. In this way, the system will be more intelligent in

controlling the water pump.

4.10.1 Flow Diagram



( Auto-Ilrrigation System )

1.Acquire the
water level

ESP32 reads the value of water level sensor

ESP32 read the value of soil humidity sensor ]

ESP32 controls the water pump via the relay module]

The water level reaches the set value

4.Auto-irrigation The soil humidity reaches the set value

ESP32 drives the water pump to irrigate
via the relay module

4.10.2 Water Pumping System

Description:

In this experiment, we use ESP32 development board to turn on/off the water pump by a
relay module. A pump lifts water and transports liquids, and usually is combined with a relay
module in usage.

Herein, we connect the relay module and the pump to the ESP32 board, and program to

remotely turn on or off the pump through switching the state of relay. For how, we
determine the state of relay according to the output value of the module or a preset time.

Relay Module:

In usage, it is often used in the management of high voltage and load current, say, motors,

high-current sensors and high-power lights.
S



Normally
Open

Common ‘
Contact

0

Normally
Closed

+ Normally Open (NO): This pin is normally open, unless a signal is received by the signal
pin of the relay. Therefore, common pins are disconnected via NC pin and connected
through NO pin.

» Common Contact (COM): This pin connects to other modules, for example, water pump.

o Water Pump:
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+ Normally Closed (NC): NC pin is linked with COM pin to form a closed circuit. It uses
ESP32 board to control the closure and the disconnection of the relay module.

Parameters:

Power voltage: 5V

« Static current: 2mA

» Maximum contact voltage: 250VAC/30VDC
+ Maximum current: 10A

Schematic Diagram:

X
g

g
)
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f




Wiring Diagram:

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse

them!

Water-Pump

Test Code:

DEEEE

0

3 ESP32Plus
EB keyestudio
..... EEUEREEEEEEEEE

-
>

ANALOG

iGEEGEEREAREEA
OWER ANALOG 12¢ .

DC7-12V
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ﬁ relaypin 1025 v output LOW =

Test Result:
After uploading code, the device will pump water once.

In this experiment, the water pump is automatized, reducing time and efforts of manual
operation and improving efficiency. Therefore, this water pumping system is wildly used in
agricultural production and water treatment.

4.10.3 Auto-Irrigation System

Description:

In this experiment, we implement a smart irrigation system by a soil humidity sensor, a water
level sensor, a relay module and a water pump. We connect the two sensors on ESP32
development board and program to read their output values to control the relay and water

pump.

If the soil is very dry, the relay will turn on to control the water pump to irrigate plants; And if
the water level is too low, the water pump will not be able to work, and the buzzer will alarm.
In this way, plant watering and water level controlling are automatized, which raises
production efficiency and reduces the time and efforts of manual operations.

Wiring Diagram:



Connect the relay module to i025; connect its NC pin to the GND(black) at io2.
« Water pump:

o Connect the red wire to POWER 3V3 of the board

o Connect the black wire(GND) to the COM pin of the relay
Connect the soil humidity sensor to io32

Connect the water level sensor to i033

Attention: Connect yellow to S(Signal), red to V(Power), and black to GND. Do not reverse

Water Pump
=

them!

Test Code:

Code Flow:



C Start )

500 >=
SoilHumidity

Y

Alarm sound

1

500 >=
terLevel

Y

—N> —N—

Alarm sound
2

8500 >=
Soillumidity &&
WaterlLevel
21000

I
Y

Watering

Code:

+ Initialize and clear the LCD, turn on the LCD back light. Define two variables as the
detected sensor values.

init led 12C

address 27 =

setlcdbacklight on

Declare Global + variable Type int + Name QIEIEUENED Assigned to o

Declare Global » variable Type int *+ Name Assigned to o

» Assign the two read sensor values to those variables.




Set variable by S read the value of water level 1033 »

S

Set BN variable by . read the value of soil moisture 1032 «

» Display these values on LCD.

set lcd cursor positi

Ao 8 WaterLevel:

lcd print variable

« If the water level value is lower than 700 or the soil humidity value is less than 1200, the

buzzer will alarm.



@ > variable then

Tone PIN# 1016 » frequency NOTE E5 »

Tone PIN# 1016 + frequency NOTE A5 ~

Tone PIN# 1016 + frequency NOTE BS5 «

NoTone 1016 «

1200 IS van’abie

Tone PIN# 1016 » frequency NOTE D3 «
Tone PIN# 1016 + frequency NOTE F3
Tone PIN# 1016 + frequency NOTE A3 «

Nolone 1016 «

+ When the soil humidity value is lower than 1200 but the water level value is greater than

700, the water pump will automatically irrigate the farm.

variable Ll 1200 and variable > m then

= relay pin 1025 » output HIGH «

L5 ]

wait@sm

(—) relaypin 1025 v output LOW v

Complete code:




init lcd I2C address (b7
clear led

sef lod back fight  on

Declare Giobal = variable Type int * Name QUEIEIENER Assigned o o

Declare Global + variable Type int + Name w Assigned to o

forever

Set varable by > read the value of water level 1033 »

Sel variable by -1r read the value of soil moistwe 1032 »

clear cd

sl lod cursor position x o ¥ o

e fo i @ Waterl evel;

set led cursor pesiion x o ¥ o

il ® SoilHum;

set lcd cursor position x o ¥ o

lcdprint  variable

set led cursor position x o ¥ o

lcd print  variable

@ = variable RECISE! . then
5 TonePIN# 1016 v frequency NOTE E5 v
;5 TonePIN# 1016 » frequency NOTE A5 v
5 TonePIN# (016 v frequency NOTE B5 v

ﬁ NoTone 1016 =

> variable w then

ﬁ Tone PIN# 016 » frequency NOTE D3 =

Ji Tone PINE 1016 » frequency NOTE F3 »

j TonePIN# (016 v frequency NOTE A3 »

duration @
duration @
duration @

duration ( ERD)
duration @
duration @



_ NoTone 1016 »

e D) < @D ot o QD - @D

output HIGH

output

e 1l
wait (B seconds
. A
\ ‘i n I_
“’:‘,"ﬁ.-" |
Test Result:

000000000000
R E D4 0 or & K

W 0802 03 B4 DF D

SoilHom: U120

Waterleve: 2011

+ LCD 1602 will display the current values of soil humidity and water level. When the
detected humidity is lower than the set threshold, it implies that the soil is being arid, and
irrigation starts automatically.

+ When the detected water level is lower than the set threshold, the water pumping system
doesn’t work, and the buzzer alarms to notify that water is insufficient.

» Press the button to stop alarming.

To sum up, we have achieved an analog auto-irrigation system in this project, which
intelligently controls the on and off of the water pump according to the water level. In
application, this system usually goes for household and agricultural production.

Q: Are the modules waterproof?



A: The relay module is not, yet the water pump is. The waterproof grade of the water pump is
IP68.

Q: ESP32 board is reset when the water pump works.

A: When water pump works, more current is required than other modules, hence voltage and
current may fluctuate in the circuit. Sometimes fluctuations may be too heavy, resulting in a

reset due to extremely low voltage and current in ESP32 development board.

When operating the water pump, please follow the example code:

variable S 1200 and variable > @  then

relaypin 1025 + output HIGH =

(=) relaypin 1025+ outpst LOW v

Q: Fail to pump water?

A: Several pumping operations are required to fill the water pump before using it. These
initial pumpings do not actually draw the water, but to introduce sufficient water into the
pump. Only after the pump is full can water be carried out. So we are first for filling, not

pumping.

411 Project: WIFI Control Smart Farm

Pay attention! Do not overflow water from plastic pools in experiments. Spilling water on
other sensors may cause a short circuit or modules to be out of work. If batteries get wet,
even explosion may occur. Do be extra careful! For younger users, please operate with your
parents. To guarantee security, please obey guidances and safety regulations



4.11.1 Flow Diagram




WIiFi Remote Control )

1.Initialize WiFi Connect ESP32 to WiFi

2.Start server Start Web server

LED

Servo

4 WiFi control smart farm

Water pump

Fan

~ A A A A

4.11.2 WIFI Web Page Display

Description:

ESP32 board is equipped with Wi-Fi(2.4G) and Bluetooth(4.2), which enable it to easily
connect to WiFi and communicate with other devices on the network. What's more, web
pages can be displayed in browsers via ESP32.



ESP32 WiFi

Arduino IDE provides you wih library file <WiFi.h>, which support Wi-Fi configurations and
ESP32 Wi-Fi networking monitoring.

+ Base station mode (STA or Wi-Fi client-side mode): In this mode, ESP32 connects to the
Wi-Fi hotspot (AP).

« AP mode (Soft-AP or Wi-Fi hotspot mode): In this mode, other Wi-Fi devices connect to
ESP32.

+ AP-STA mode: In this mode, ESP32 is a Wi-Fi hotspot as well as a Wi-Fi device
connecting to another Wi-Fi hotspot.

» These modes is compatible with multiple safe modes, like WPA, WPA2 and WEP.

« lItis able to scan for Wi-Fi hotspot, including active and passive scan.

« It supports promiscuous mode to monitor IEEE802.11 Wi-Fi Packets.

For wifi details, please refer to:

https:/docs.espressif.com/projects/esp-idf/en/latest/esp32/api-
reference/network/esp_wifi.html

ESPRESSIF official website: https:/www.espressif.com.cn/en/home


https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/network/esp_wifi.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/api-reference/network/esp_wifi.html
https://www.espressif.com.cn/en/home
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Test Code:



» Connect to the WiFi hotspot, input your SSID and password.

% wifi connect ssid: (E)) password: (EJEEIEE

+ Display IP address on LCD

init lcd 12C address 0x27

set lcd cursor position x: o y: o

clear lcd

setlcd backlight on »

ledprint = WiFiread ip

+ Define a web page components named temperature (unit: °C)



temperature

humidity

air pressune

label

temperature

20 C

FAN

value unit

« Add a button named “button”



ﬁ Get card value card label [RENGELRGERD ISR ER A=W iGhal card type m cardID | 1 =  retum value

button

SLIDER CARD

TEXT INPUT CARD

Complete code:

label



E Update card label card unft o card type | tlemperatre *+  cardID | 1+  value @

5 Geat card value card label @ cardtype  button = cardID | 1 = retum value

Visit the Website
Once connected to WiFi, you can use the ESP32’s web server library to serve web pages. In
the following example, we will create a simple web page to display a fixed temperature

information:

Last but not least, you may open the IP address in browser to visit the web page. In our
example code, please input “http:/[IP address of ESP32]" to visit the website.

NOTE: When PC, mobile phones and ESP32 board are connected to one network, you can
visit this website at PC and phones at the same time.

Here is the ESP32 IP address of your own.

PC:



keyes DIY robot * 1

< X A Notsecure | 192.168.0.51

iL;ZLogo
20°C .

Mobile phone:




5

temperature

20 °C




N 0O

keyes

4.11.3 WIFI Control Smart Farm

Code Flow:

o0

0o



WiFi web init

37

Read
Temperature &
Humidity &
Water Level &
Soil Humidity &
Brightness &
Rainwaler
Data

v

Display Data

v

Read web data N

v

Data = “A" —N=> pata = “B" —N=> Data = “C" —N—> Data = “D"

I 1 |
Y Y Y Y

Feeding

Watering
ON | OFF

ON | OFF

Upload the code.

SSID and PASSWORD are needed to modify to your wifi name and password:



I T T 123 S 123123123

Complete Code:



wifi connect ssi TEST12 passwmﬂ: HEBABAERS

init bod [2C address  (hi7 ».

=8l led cursor position x: o ¥ o

set lod back light on =
fed pant | WiFiread ip

serial 0 = begin baudrate 115200 =

selpln 1027 = mode outpul =

init dht11 o pin

E Update card label card unit ° card type | temperature + | cardID | 1 =+ | vaiue

ﬁ Update card label SENESIHGLIEY card unit card type | humidity = (cardiD | 2 = | value

ﬁ Update card label @SEENIIVE card unit . card type | humidity = card D 3 = | value

E Updste card label Qi IUtECE card unit . cardtype  tags » |cardID | 4 = | value read the valusof light 1034 =
[ 2 S

E Update card label @EEIEREN-N card unit . cardtype | tags » cardiD | 5w |value o resd the value of ter level
ﬁ Updale card label card unil . card type | t » card D 6+ | value “. read th lue of drop 1035 =

wait o m-

ard value card label (RS0l card type | bution = | card 1D | 7 = | returmn value

E Get card value card label RYEE LS card type | button «+ card ID | 8 = | retumn value

output HIGH =

refay pin 1€ outpul  LOW =

LED pin

serial 0 = prnt @ warp *

button = card ID | 10 = | return value

ﬁ Get card value card label @ card type | button + |card D 9 =+  return yalue

variable = o then

@ variable by o
servo PING® 1026 »  channel CH1(LTO) » degree @ delay @

INAZ  1C18 =

variable

INA# 1018 = i INB#

ﬁ card value card label button = | card ID | 11 = | retum value

fj Tone PIN# 1016 » frequency NOTE C3 = duration {3

J'ﬁ NoTone 1016 =

vt @) soorcs

Result:



Mobile Phone:
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LED .
Watering .
Feeding .
Fan .
Music

Input the IP address in browsers at mobile phones or PC, you can check the sensor values



and control the LED and fan.
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Sensor Values Controllable Devices

Temperature (°C) LED
Humidity (%rh) Fan
Water level (%) Feeding box
Rainfall (%) Water pump

Brightness (0~4095)

Soil humidity (%)

With the ESP32 development board, we have learned how to create a web page to display
the sensor values, like temperature, humidity, water level and soil humidity, and we can also

control LED lights, fans, feeding boxes and pumps. Moreover, these operations can be
remotely finished through mobile phones or computers.

In this project, we stimulate a smart farm with intelligent and remote management. Such
technology facilitates the control of equipments and improves agricultural efficiency and
quality, which make Internet of Things, informatization, automation and intelligence possible.

Q: Wifi always fails to be connected.



A: Move ESP32 to the side of the router and reboot the board, and just be patient to wait. If
it still fails to connected, please check whether the WiFi name and password are correct.

Q: The response is slow during remote opterations on web page.
A: Possible reasons:

» The router CPU resources are insufficient due to multiple connections. Please reboot the
router to try a reconnection.

» The router works for a long time. Please reboot the router.

» Wireless interference. Wireless signal is unstable, so please do not use it through the wall.

For knowledge of routers, please Google by yourself.

Q: Fail to pump water?

A: Several pumping operations are required to fill the water pump before using it. These
initial pumpings do not actually draw the water, but to introduce sufficient water into the
pump. Only after the pump is full can water be carried out. So we are first for filling, not

pumping.

4.12 Project: APP Control Smart Farm

Pay attention! Do not overflow water from plastic pools in experiments. Spilling water on
other sensors may cause a short circuit or modules to be out of work. If batteries get wet,
even explosion may occur. Do be extra careful! For younger users, please operate with your
parents. To guarantee security, please obey guidances and safety regulations.



4.12.1 Description

The APP management system is able to monitor multiple real-time index of the farm, such as
temperature and humidity, pool water level, soil humidity, light intensity and rainfall.

Meanwhile, it also controls LED for lighting, water pump for irrigation, feeding box for
feeding and fan for adjusting temperature and humidity.




These functions can be realized via an APP on your phone, facilitating farm management. For
more intelligence, a buzzer also adopted as an alarm.

4.12.2 Flow Diagram

( APP Remote Control

Burn code o
on ESP32 Connect ESP32 to WiFi J
Andvoid ]
i0s ]
Connect mobile-phone and
ESP32 to the sameWiFi
{ LED j
J
=1
r( Servo }
-[ Water pump |
‘{ Fan
J
{ I
—

4.12.3 Test Code

Code Flow:



CStart)
v

ESP32 Connected to WiFi

¢

Read
Temperature & Humidity &
Water Level & Soil
Humidity &
Brightness &Rainwater
Data

v

Display data to APP

v

Read data from the APP

v

Data == "a i _N%. Data == "f'll- 1] A

m

N

— Data == “c” €&N— Data == “C” &N— Data == “4d”" &




= Data = “b” —N—=> Data == “D" —N=> Data == “¢" —N—

Y

Watering

| |
Y Y
m

+ Connect ESP32 to WiFi. In the following code, ssid and pwd are respectively WiFi name

Burn Code on ESP32:

and password

T vicomeatsia: Q) pasowors (LD

» LCD displays IP address



init lcd 12C address 0x27

set Icd cursor position x: o y: o

clear lcd
seticdbacklight on »

ledprint 2  WiFiread ip

« Initialize wifi server. After initialization, ESP32 and APP can communicate with each other
through WIFI.

« Check whether wifi is connected to client/APP



repeat until ? WiFi not connected to dlient

4-3"\ WiFi send data

« Send real time data of sensors to APP:

Temperature:

Air Humidity:

Soil Humidity:

Brightness:

Water Level:

Rainwater:

<
4 .

o ESP32 receives data from APP and determine them. NOTE: All data are in the format of

String.

]



= siring o then

Complete Code:



seial 0~ begin baudrate 115200 =

% vl connect ssid: ({EE) password: (s
init lcd [2C address  (x27 »
clear icd

set icd back fight on «

set jcd crsor position x o y o

ldpint 2 WiFireadip

foraves
= Wi init

repeat until WiFi not connected to diemt
dala

2 wn

i WiFiread data =

LED pin 1027 =+ output

iFiread data =

LED pin 1027 = outpui

"E-‘ WiFiread data =

relay pin 1025 +  oulput

mmﬂs

_I relay pin 1025 »  oulput

ErT

siring e

33 fanINAZ (018 v State LOW e~ INB# 019 analogWiite

wait () seconds



4124 APP

APP Download:

— :
e WiFireaddala = :3trtr|go then

fanINA# 1018 v State LOW » INB# 1019 v analogWiite ()

WiFi read data = :3tr'rn!_1o then

sevoPINE 1026 v channel CH1(LT0) v degree () detay E)

servoPIN# 1026 v channel CH1(LT0) v degree (&) delay @)

— Y .
e Wireaddata = string e then
Tone PIN# 1016 » play music Birthday -

NoTone [O16 =

IOT farm

Android:



» Open Google play, and search IOT farm to download.

' Gﬂﬂgle Play Games Apps Movies & TV Books Kids

|OT farm

keyestudio

0+ 7]
Downlosds PEGI 3D

Install Bl Add to wishlist

[T Youdon't have ary davices

Developer contact v

More by keyestudio -

< it Ly = 1S iz " > r s keyes mini car
N keyestudio

keyes dwd

m kevestudio

+ In provided files, Android apk installing package is included:

« KS0567 Keyestudic ... » APP v

0T farm.apk

APY Trig

|OS:

Search IOT farm in APP Store and tap to download.

APP Interface

iiI)
Cid



IP: 192.168.3.7

Temperature:
Air Humidity:
Soil Humidity:
Brightness:
Water Level:

Rainwater:

it} @< &

LED Watering Fan

5 dd

Feeding Music



APP Function Description:

1. When your phone and ESP32 board connect to the same WIFI, you only need to input IP

address at upper-right conner to link them.

IP: 192.168.3.2

2. Displays the temperature value of the farm in real time.

Temperature:

3. Displays the humidity value of the farm in real time.

Air Humidity:

4. Displays the soil humidity value of the farm in real time.

Soil Humidity:

5. Displays the sun brightness value of the farm in real time.

iiI)
Cid



Brightness:

6. Displays the water level of the farm in real time.

Water Level:

7. Displays the analog rainfall value of the farm in real time.

Rainwater:

8. Control LED.

LED

9. Control irrigation via water pump.

iiI)
Cid



(G
Watering

10. Control the fan to adjust temperature.

Fan

11. Control servo to open or close feeding box.

Feeding

12. Control buzzer to play music.

iiI)
Cid



Music

4.12.5 FAQ

Q: Wifi always fails to be connected.

A: Move ESP32 to the side of the router and reboot the board, and just be patient to wait. If
it still fails to connected, please check whether the WiFi name and password are correct.

Q: APP fails to connect to ESP32.

A: Please make sure that APP and ESP32 are connected to the same WiFi.

Q: Fail to pump water?
A: Several pumping operations are required to fill the water pump before using it. These
initial pumpings do not actually draw the water, but to introduce sufficient water into the

pump. Only after the pump is full can water be carried out. So we are first for filling, not
pumping.

5. FAQ

Q: What type of batteries should this kit be equipped with?

A: Six AA batteries, each one with the diameter of 14MM and height of 49MM. Please install
batteries in a correct way and do not reverse them! For younger learners, please operate

under the accompaniment of parents.



Q: An error occurs when burning programs on ESP32 mainboard.
A:

» Please check whether the COM port is correct.
« Please check whether the selected board is correct.

Q: Can this kit expands to other modules?

A: Yes. When expanding to other modules, please check pin description to make sure that
ESP32 pins work normally.

Q: An error occurs when importing <Wire.h> library.

A: When installing ESP32 development board on arduino IDE, <Wire.h> library will be
imported automatically, so you don’t need to add it repeatedly.

iiI)
Cid



