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CHAPTER
ONE

DOWNLOAD TUTORIAL AND PROJECT CODE

https://kd.kidsbits.cc/KD0001
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CHAPTER
TWO

INTRODUCTION

Coding Box is a programming learning toolbox based on Arduino, which is a programming tool specially designed for
children over 6 years old.

It integrates some of the most basic electronic components and sensors, such as LEDs, buttons, motors, light, sound,
infrared and a temperature sensor.

Besides, multitudes of interesting projects can be carried out via the Coding Box, including LED flashing, intrusion
alarms, smart fans as well as temperature testers.
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Coding Box uses Arduino for programming, and is also compatible with Mixly graphical programming software and
Scratch graphical programming softwareallowing children to learn from the simplest code and master the system’s
programming knowledge step by step.
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CHAPTER
THREE

COMPONENT LIST

Name Pic- | Pins| Summary
ture

LED i D7 | LIGHT-EMITTING DIODES (LEDS) have a positive (+) leg and a negative (-) leg, which
and | make electricity flow through in one direction. LEDs can also burn out if too much electricity
D8 | flows through them, so you should use a resistor to limit the high current when you wire an

LED into a circuit. They can be used to make equipment indicator light. Set the signal pin to
HIGH, LED will be on; set to LOW, LED will be off.

RGB

D6,D5RIBB LED is actually three small LEDs — a red, green and blue LED— inside a normal LED
housing. It has all the internal LEDs sharing the same ground wire, so there are four pins
in total. It can emit many different color, which is. used widely for building lighting and
exhibition lighting.

LED Dot Matrix: This tiny display has 64 LEDs packed into a 8*8 dot matrix. It is great for
displaying image/text or creating animations, and is highly portable and convenient to use,
which is widely used in train stations, advertising screens and bulletin boards.

Servo is a position control rotary actuator. Common servos rotate over a range of about 0°to
180°. It has three wires: one for power, one for grounding and one for signal. When you send
the right signal through the signal wire, the servo will move to a specific angle and stay there.
It is widely applied to mechanical arm.

Buzzer D4 | Buzzer is a consumable component that can generate sound of a specified frequency accord-
ing to the input signal. It is widely used in alarm, electronic toys, automotive electronics,

telephones and other electronic products.

tor D11 | (130 DC motor). It can rotate more than 12,000 times per minute, which is widely used in
fan helicopters, windmills, etc.

Mo- a D10,| Motor fan module is a consumable component that is connected with a fan blade and a motor

But- D12,| Button is a component that controls the circuit to turn on and off. When the button is pressed,
ton D13 | it sends a high level signal (the Arduino Uno reads 0) to the kidsbits coding box (based on
Arduino Uno) through the pins. We can interact with the device by using buttons, such as
those used in the course to control the leds on and off.

Pho- A6 | Photoresistor is a light-sensitive and variable resistor, which is an element that changes its

tore- resistance as light strength changes. The stronger the ambient light, the smaller the value

sis- output from the pin A. It is widely applied to various light control circuit, such as optical

tor switches, and smart home system etc.

Po- A7 | Potentiometer (also known as “’trimpot”) is a sensor that controls the output signal of the pin

ten- by changing the resistance value. A potentiometer is a 3-pin variable resistor. When powered

tiomet with 5V, the middle pin outputs a voltage between OV and 5V, depending on the position of
Ster the knob on the potentiometer. It is mainly used to set the thriShapterl & iiCbmpenagndrlist

a controller to control the Servo motion, etc.

Sound A2 | Sound Sensor is a device which convert energy from one form to another. A microphone is

Qan_ a trancediicer which converte contnd enerov ta electrical cionale The microaonhonec are widelv
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4.1 Download Software & Install Driver

4.1.1 1. Windows System

(1) Download the Arduino IDE
When getting this control board, we need to install Arduino IDE

SOFTWARE OWNLOADS
Enter the website https://www.arduino.cc/click-an R ——
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PROFESSIONAL EDUCATION STORE

% HARDWARE SOFTWARE o DOCUMENTATION + COMMUNITY + BLOG ABOUT

uinn Response to the COVID-19 outbreak
LATEST
WHAT IS ARDUINO?

ARDUINO
EDUVISION
A discussion about the

importance of coding

We talk to Prof. Marina Umaschi Bers
about why it's so important to learn

BUY AN ARDUINO ! how to code at an early age
Ep.86 - October 15™
LEARN ARDUINO ’ at 5 PM CEST
Sign up now!
DONATE -«

Select the version you want to download, the latest version could be downloaded.

Download the Arduino IDE

Windows installer. for Windows 7 and up
Windows ziP file for non admin install

ARDUINO 1.8.13 Windows app Requires Win 810r 10
The open-source Arduine Software (IDE) makes it easy to Get B8
write code and upload it to the board. It runs on : :
% ‘Windows, Mac OS X, and Linux. The environment is
R i Mac OS X 1010 or newer
written in Java and based on Processing and other open-
source software.
This software can be used with any Arduino board. Linux 32 bits
Refer to the Getting Started page for Installation Linux 64 bits
instructions.

Linux ARM 32 bits
Linux ARM 64 bits

Release Notes
Source Code
Checksums (shas12)

Alternatively, you could select previous release.

In this project, we use 1.8.12 version

Previous Releases »

Download the previous version of the current release the classic Arduino 1.0.x, or the

All the Arduino 00xx versions are also available for download. The Arduino IDE can be used on Windows, Linux (both 32
and 64 bits), and Mac OS X.

: previous version of the current release

Click to view the below page

10 Chapter 4. Arduino tutorial
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ARDUINO 1.8.12

Arduino IDE that can be used with any Arduino board, including the
Arduino Yan and Arduino DUE. Refer to the Cetting Started page for
Installation instructions.

See the release notes.

Windows Installer
Windows ZIP file for non admin install

Mac OS X 10.8 Mountain Lion or newer

Linux 22 bits
Linux s4 bits
Linux Arm 32
Linux Arm 64

Source

Click Windows installer to download an installer of Arduino 1.8.12 versionwhich needs to be installed manu-

ally. When you tap Windows 1P file for non admin install a zip file of Arduino 1.8.12 version will be directly

downloaded, and you only need to unzip it to finish installation.

Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
is not tax deductible). Learn more on how your contribution will be used.

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED

TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD \

4.1. Download Software & Install Driver 11
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Click icon
(2) Download Driver of CH340
CH340 Chip Driver
(3) Install the Driver

The driver will be installed after downloading Arduino IDE.
If your system is Windows 10, the computer will automatically install driver.

For other systems, like Windows7, we need to install driver manually.

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

to download Arduino IDE.

The USB to serial chip of control board is CH340G. Therefore, we will install the driver(usb_ch341_3.1.2009.06) for

it.

Connect control board to computer with USB cable.

Click Computer— Properties— Device Manager, as shown below:

o4 Device Manager
File Action View Help

&= mHE B

v % DESKTOP-PGHMBMNT
I Audio inputs and outputs
E Batteries
E Computer
- Lisk drives
& Display adapters
2 DVD/CD-ROM drives

=@ |DE ATA/ATAPI controllers
Keyboards

B Mice and other pointing devices
[ Monitors

I? Metwork adapters

v B2

Bi USB2.0-Serial
rNt qUEUEs
I Processors

B Software devices

I Sound, video and game controllers

& Storage controllers
Em@ System devices
‘ Universal Serial Bus controllers

Then right-click on the USB2.0-Serial and select the top menu option (Update Driver) shown as the figure below.

12
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% Device Manager - O X
File Action View Help

= | E HE B EX®

v % DESKTOP-PGHMBMNT
Iy Audio inputs and outputs
E Batteries
3 Computer
- Dizk drives
[Z3 Display adapters
= DVD/CD-ROM drives
Human Interface Devices
== |DE ATA/ATAPI controllers
Keyboards
g Mice and other pointing devices

[ Monitors
? Metwork adapters
v ¥ Other devices /
B4 USB2.0-Serial
= Print queue
[ Processors Disable device
i SD'FhNErE-dE Uninstall device
Iy Sound, vide
& Storage cor Scan for hardware changes
i3 System dev .
i Universal 5¢ S

Then it will be prompted to either*Search automatically for driver ” or “Browse my computer for drivers”. Shown as
below. In this page, select “Browse my computer for drivers”.

4.1. Download Software & Install Driver 13
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B Update Drivers - USB2.0-Serial

How do you want to search for drivers?

— Search automatically for drivers

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

—> Browse my computer for drivers

Locate and install a driver manually. h-——

Cancel

After that, select the option to browse and navigate to the “drivers” folder of usb_ch341_3.1.2009.06 installation.

14 Chapter 4. Arduino tutorial
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&« B Update Drivers - USB2.0-Serial

Browse for drivers on your computer

Search for drivers in this location:

| Ch Usersh Administrator,Desktoplusb_ch341_3.1.2009.06 e Browse...

Include subfolders

— Let me pick from a list of available drivers on my computer
This list will show available drivers compatible with the device, and all drivers in the
sarne category as the device,

I Mext || Cancel

Once the software has been installed, you will get a confirmation message. Installation completed, click““Close”. http:
/Iwiki.keyestudio.com/index.php/File:Driver_6.png

4.1. Download Software & Install Driver 15
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B Update Drivers - USB-SERIAL CH340 (COM3)

| Windows has successfully updated your drivers

Windows has finished installing the drivers for this device:

USB-SERIAL CH340
s

Cloze

Now, the driver is installed well. Then you can right click
“Computer” —>“Properties”—>“Device manager”, you should see

the device as the figure shown below.

16 Chapter 4. Arduino tutorial
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iy Device Manager
File Action View Help

&% B EE B EX®

v @ DESKTOP-PGHMEBNT
I Audio inputs and outputs
3 Batteries
E Computer
s Dizk drives
53 Display adapters
o DVD/CD-ROM drives
Human Interface Devices
=m |DE ATA/ATAPI controllers
Keyboards
g Mice and other pointing devices
[ Monitors
Metwork adapters /
Ports (COM & LPT)
ﬁ USB-SERIAL CH340 (COM3)
= Frint queues
[ Processors
B Software devices
i Sound, video and game controllers

& Storage controllers
i3 System devices
i Universal Serial Bus controllers

4.1.2 2. MAC System

(1) Install Arduino IDE on MAC System

The installation instruction is as same as chapter 3.1, as shown below:

4.1. Download Software & Install Driver
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ARDUINO 1.8.12

Arduino IDE that can be used with any Arduino board, including the
Arduino ¥an and Arduino DUE. Refer to the Getting Started page for
Installation instructions.

See the release notes.

Windows Installer '
Windows zZiP file for non admin install /

Mac OS5 X 10.8 Mountain Lion or newer

Linux 32 bits
Linux &4 bits
Linux arm 32
Linux ArRM 64

Source

(2) Download Driver of CH340

https://fs.keyestudio.com/CH340-MAC

(3) How to Install Driver of CH340

Please refer to the following link:
https://wiki.keyestudio.com/Download_CH340_Driver_on_MAC_System

There are various versions for Arduino, just download a suitable version for your system. We will take WINDOWS
system as an example to show you how to download and install.

There are two versions for WINDOWS system, one is installed version, another one is download version. You just
need to download the file to computer directly and unzip it. These two versions can be used normally. Choose one and
download on your computer.

4.1.3 3. Arduino IDE Setting

iconopen Arduino IDE.

18 Chapter 4. Arduino tutorial
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€9 sketch_apr03a | Arduino 1.8.12
File Edit Sketch Tools Help

sketch_apri3a

vold setup() |
S/ put your setup code here, to run once:

volid loop() {

S/ oput your main code here, to run repeatedly:

Arduine Uno

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

the board connected to your computer.

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

4.1. Download Software & Install Driver
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@ sketch_apr03a | Arduino 1.8.12 — d x

File Edit Sketch Help

00 1 Auto Format Ctrl+T Boards Manager..
Archive Sketch Fi)

sketch_apr03a Fix Encoding & Reload Arduino AVR Boards
void setup{) { Manage Libraries... Ctrl+Shift+1 Arduino Yin
// put your Serial Monitor Ctrl+Shift+ M I' Arduino Uno I

} Serial Plotter Ctrl+Shift+L Arduino Duemilanove or Diecimila
Arduino Mano
Arduino Mega or Mega 2560
Board: "Arduino Uno” I Arduino Mega ADK
} Port 3 Arduino Leonardo

Get Board Info Arduino Leonardo ETH

Arduino Micro

void loop() | WiFi101 / WiFININA Firmware Updater

[/ put your I

Programmer: "AVRISP mkll” 3

Burn Bootloader

Arduino Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Maotor

Arduino Gemma
Adafruit Circuit Playground
Arduino Yan Mini

Then select the correct COM port (you can see the corresponding COM port after the driver is successfully installed)

20 Chapter 4. Arduino tutorial
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€% sketch apr03a | Arduino 1.8.12 — O ot
File Edit Sketch| Tools |Help

Auto Format Ctrl+T
Archive Sketch
sketch_apri3a Fix Encoding & Reload
vold setup{) { Manage Libraries... Ctrl+Shift+1 G
/1 pat your Serial Monitor Ctrl+Shift+ M
} Serial Plotter Ctrl+Shift+L
void loop{) { WiFi101 / WIFININA Firmware Updater
// put your Board: "Arduino Uno" -]
} Port: "COMY (Arduino Una)" ; Serial ports
Get Board Info COM1

/¥ COM7 (Arduino Uno)

Programmer: "AVRISP mkll"

Burn Bootloader

Arduina Unao an COMT

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

4.1. Download Software & Install Driver 21
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€9 sketch_apr03a | Arduino 1.8.12 — O *

File Edit Sketch Tools Help

to run once:

void loop() {
S/ oput your main code here, to run repeatedly:

Arduino Uno on COMT

A- Used to verify whether there is any compiling mistakes or not.
B- Used to upload the sketch to your Arduino board.

C- Used to create shortcut window of a new sketch.

D- Used to directly open an example sketch.

E- Used to save the sketch.

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

22 Chapter 4. Arduino tutorial
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4.1.4 4. Start your first program

Open the file to select Example, choose BLINK from BASIC, as shown below:

&9 sketch apr03a | Arduino 1.8.1
File Edit Sketch Tools Help

Mew Ctrl+M

Open... Ctrl+0

Open Recent ;
Sketchbook 3
Examples ;
Close Ctrl+W

Save Ctrl+5

Save As.. Ctrl+5hift+5

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences Ctrl+Comma

Cuit Ctrl+Q

2
Built-in Examples

01.Basics

02.Digital

03.Analog
0d.Communication
05.Control
06.5ensors
07.Display
08.5trings

09.USE

10.5tarterKit BasicKit
11.ArduinolSP

Examples for any board
Adafruit Circuit Playground
Bridge

Esplora

Ethernet

Firmata

G5M

LiquidCrystal

Robot Control

Robot Motor

sD

Servo

SpacebrewYun

Stepper

u|

et

AnalogReadSerial

BareMinimum

Blink

DigitalReadSerial
Fade

ReadAnalogVoltage

o on COMT

4.1. Download Software & Install Driver
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€2 Blink | Arduino 1.8.12

File Edit Sketch Tools Help

vold setup() |

pinMode (LED BUILTIN,

CUTEUT) ;

J/ the loop function runs over and over
volid loop() {

digitalWrite (LED BUILTIN, HIGH); //
d=lay (1000} ; ff
digitalWrite (LED_BUILTIN, LOW): i
d=lay (1000); i
}
£

J/ the setup function runs once wWhen you press reset or power the

ff initialize digital pin LED BUILTIN as an cutput.

again forever

the LED on (HIGH is t
for a second
the LED off by making
for a second

turn
walt
turn
wait

Arduino Uno on COMT

dfInterface D3, D5, D6, D7, D8 in the coding box all can control LEDs. During the test, it is necessary to change the
code in LED_BUILTIN to the corresponding interface. For example, in the picture below, it is D7.

24
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€9 Blink | Arduino 1.8.12 - m| 3

File Edit Sketch Tools Help

f/ the setup function runs once when you press reset or power the
vold setup() |

Ff inmitialize digital pin LED BUILTIN as an output.

pinMod 5 OUTEUT) ;

f/ the loop function runs over and over again forever

volid loop() {
:ligi:al'ﬁri:i HIGH): S/ turn the LED on (HIGH is the wvoltage
delay (1000) » S/ wait for a second
:11:_41:511&1: OW):  // turn the LED off by making the volt:
delay (1000} ; // wait for a second

Arduino Uno an COM3

Set board and COM port, the corresponding board and COM port are shown on the lower right of IDE.

4.1. Download Software & Install Driver
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€9 Blink | Arduino 1.8.12 - m| 3

File Edit Sketch Tools Help

f/ the setup function runs once when you press reset or power the
vold setup() |

ff inmitialize digital pin LED BUILTIN as an output.

pinMode (7, OUTPUT);

f/ the loop function runs over and over again forever
volid loop() {
digitalWrite (7, HIGH): S/ turn the LED on (HIGH is the wvoltage

delay (1000) » S/ wait for a second
digitalWrite (7, LOW): S/ turn the LED off by making the wvolte
delay (1000} ; // wait for a second
} W
£ >

Arduino Uno an COMT

Click.!o start compiling the program, and check errors.

26 Chapter 4. Arduino tutorial
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€9 Blink | Arduino 1.8.12 - m| 3

File Edit Sketch Tools Help

f/ the setup function runs once when you press reset or power the
vold setup() |

ff inmitialize digital pin LED BUILTIN as an output.

pinMode (7, OUTPUT);

f/ the loop function runs over and over again forever

volid loop() {
digitalWrite (7, HIGH): S/ turn the LED on (HIGH is the wvoltage
delay (1000) » S/ wait for a second
digitalWrite (7, LOW): S/ oturn the LED off by making the wvolt:
delay (1000} ; // wait for a second

Arduino Uno an COMT

Click-to upload the program, upload successfully.

4.1. Download Software & Install Driver
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€9 Blink | Arduino 1.8.12 - m| 3

File Edit Sketch Tools Help

f/ the setup function runs once when you press reset or power the
vold setup() |

ff inmitialize digital pin LED BUILTIN as an output.

pinMode {7, OUTFUT);

f/ the loop function runs over and over again forever
volid loop() {
digitalWrite (7, HIGH): S/ turn the LED on (HIGH is the wvoltage

delay (1000) » S/ wait for a second
digitalWrite (7, LOW): S/ oturn the LED off by making the wvolt:
delay (1000} ; // wait for a second
} W
£ >

Arduino Uno an COMT

Upload the program successfully, the on-board LED lights on for 1s, lights off for 1s. Congratulation, you have finished
the first program.

28 Chapter 4. Arduino tutorial
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4.1.5 5. Add Libraries to Arduino

What are Libraries ?

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

For example, the built-in LiquidCrystal library helps LCD displays.

There are hundreds of additional libraries available on the Internet for download.

Here we will introduce the most simple way for you to add libraries .

Step 1After downloading well the Arduino IDE, you can right-click the icon of Arduino IDE.

Find the option “Open file location” shown as below:

Open
Troubleshoot compatibility

Open file location

Step 2: Enter it to find libraries folder which is the library file of Arduino.
Step 3Next to find out the“libraries”of coding box kit(seen in the link:
You just need to replicate and paste its libraries into the libraries of Arduino IDE.

The library of this kit is successfully installed, as shown below:

4.1. Download Software & Install Driver
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- > Libraries Q W Search

overview Hide

Show examples

2 Upload v —+ Create v ses

=
Name * Modified Members

ks _Matrix - Only you

v Servo - Only you

30 Chapter 4. Arduino tutorial
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Isers\AdministratorDesktopharduino-1.8.12\libraries

share View

» arduino-1.8.12 » libraries

“ Mame Date modified Type Size
- Dht 2020/10/10 &35 File folder
- . Esplora 2020/10/10 &35 File folder
* . Ethernet 2020/10/10 8:35 File folder
> . Firmata 2020/10/10 835 File folder
» . G5M 2020/10/10 &35 File folder
. IRremote 2020/10/13 9:08 File folder
* . Keyboard 2020/10/10 8:35 File folder
© ks_Matrix 2020/10/13 9:08 File folder
. LiquidCrystal 2020/10/10 &35 File folder
. LiquidCrystal_12C 2020/10/10 235 File folder
yestudic . Matrix 2020/10/13 9:08 File folder
. Mouse 2020/10/10 &35 File folder
o PS2X_lib-idel.8 2020/11/17 &:43 File folder
. Robot_Control 2020,/10/10 &35 File folder
. Robot_Motor 2020/10/10 8:35 File folder
. RobotlRremote 2020/10/10 &35 File folder
. 5D 2020/10/10 &35 File folder
| Servo 2020/10/10 8:35 File folder
SpacebrewYun 2020/10/10 8:35 File folder
| SR04 2020/10/13 2:08 File folder
v . Stepper 2020/10/10 &35 File folder

4.2 Projects

4.2.1 Project 1: Hello World

HELLO, IORLO
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Project Introduction

As for starters, we will begin with something simple. In this project, you only need a PLUS board and a USB cable to
start the “Hello World!” project. It is not only a communication test of your Arduino and PC, but also an enlightening
project for you to have your first try in the Arduino world!

Project Code

After installing driver for Arduino, let’s open Arduino software and compile code that enables Arduino to print “Hello
World!” .

\*Kidsbhits Coding Box

Project 1

Hello World
http//www.kidsbits.cc

*/

int val;//define variable val
void setup()

{

Serial.begin(9600);// set the baud rate at 9600 .
}

void loop()

{

val=Serial.read();// read the Introduction or character from PC to Arduino, and
assign them to Val.

if(val=='R')// determine if the Introduction or character received is “R”.
{// if it’s “R”,

Serial.println("Hello World!");// display“Hello World”string.

i3
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Project Result

Click to open the serial monitor, input an“R”, PC will receive the information from Arduino Hello World!
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€9 sketch apr26a | Arduino 1.8.12 — O *
File Edit Sketch Tools Help

sketch_apr2ca §

int val;//define variable wal

vold setup()

{

Serial.begin(9600);// set the bkaud rate at 2600 .

}

void loop()

{
val=Serial.read():// read the Introduction or character from BC
if{val="R"})// determine if the Introduction or character receis
{ /ff if it's “R",

Serial.println({"Hello World!™);// display“Hello World! "strin

11

T E T rrr i i iris s rriiir s iriririf i rriiriisirss

ch use

Arduino Uno on COMT
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€D com7 - O X

IR ih_‘__ | Send |
Hello World! I

[+] butoseroll [ Show timestamp Hewline V| |BEUU baud V| | Clear output

After choosing the proper port, the project is easy for you!

next project***

4.2.2 Project 2: Blink

Project Introduction
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In this project, we start to learn the digital output of Arduino. We used the digital pin of Arduino to turn on an LED
and let it blink.

Working Principle

LED is a type of semiconductor called “Light Emitting Diode “which is an electronic device made of semiconduc-
tor materials (silicon, selenium, germanium, etc.). It is dubbed indicator, digital and word display in circuit and de-
vice. It has positive and negative poles. The short leg is the negative pole, and the long one is the positive pole.

A.Iil-ode f f Cathode

Cathode (-)

Short Lead
Anode (+)

Long Lead

Circuit Connection
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— RESET DORX ——
— & DI/RX ——
— 5 D3 PWM ———
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\*Kidsbits Coding Box
Project 2

Blink

(continues on next page)

36 Chapter 4. Arduino tutorial




Kidsbits Wiki

(continued from previous page)

http//www.kidsbits.cc

*/

int ledPin = 7; // define digital pin 7.

void setup()

{

pinMode(ledPin, OUTPUT);// define led pin as output.
}

void loop()

{

digitalWrite(ledPin, HIGH); // set the LED on.
delay(1000); // wait for a second.
digitalWrite(ledPin, LOW); // set the LED off.
delay(1000); // wait for a second

}

I11777777777777777777777777777777777777777777777777777777777777777

Project Result

Upload the code to the coding box successfully, you can see that the red LED of D7 starts blinking, which is on for 1

second and off for 1 second.

next project®**
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4.2.3 Project 3: SOS

Project Introduction

The SOS distress signal is an international Morse code distress signal asking for help. Morse code is a character
encoding. Each letter of English is composed of different combinations of bars and dots. The advantage of this is that
using the simple two symbols all letters and numbers can be transmitted, which is very simple!

Working Principle

The letters can be spelled out through the two states of the LED switch, using long flashing and short flashing to indicate
dots and bars. Just spell the three letters S.O.S.

By consulting the Morse code table, we can know that the letter ““S™ is represented by three dots, and we use short
blinking instead, and the letter “O” is represented by three horizontal bars, which is replaced by long blinking here.

Circuit Connection
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—— A1 Kidsbits ospw ——

—— 2 coding box o

—— A4SDA DO PWM ——
—— A5SCL D10 PWW/SS ——
—— 16 D11 PAMMOSI ——
—— A7 DIZMSO ——
DIZSCK ——
— AREF
5
0]
2200

Project Code

A 4

\*Kidsbits Coding Box
Project 3

S 0 S

continues on next page)
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*/

int ledPin = 7;

void setup()

{

pinMode (ledPin, OUTPUT);

}

void loop() {

// Three fast flashes to indicate the letter "S"
for(int x=0;x\<3;x++){
digitalWrite(ledPin,HIGH); //Set the LED to on
delay(150); //Delay 150 milliseconds
digitalWrite(ledPin,LOW); //Set the LED to off
delay(100); //Delay 100 milliseconds

}

delay(100);

//Three short flashes to indicate the letter "O"
for(int x=0;x\<3;x++)

{

digitalWrite(ledPin,HIGH); //Set the LED to on
delay(400); //delay 400 milliseconds
digitalWrite(ledPin,LOW); //Set the LED to off
delay(100); //delay 100 milliseconds

}

delay(100);

// three quick flashes to represent the letter "S"

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

for(int x=0;x\<3;x++)

{

digitalWrite(ledPin,HIGH); //Set the LED to on
delay(150); //Delay 150 milliseconds
digitalWrite(ledPin,LOW); //Set the LED to off
delay(100); //delay 100 milliseconds

}

// Wait 5 seconds before repeating the S.0.S signal
delay(5000);

}

ATTIRRRRRR TR RRRTRERRRRRERRRRRRRRRBRRE B BB

Project Result

After uploading the code to the coding box, you can see that the red LED at D7 fast flash 3 times and then slowly flash
3 times alternatively, which can stimulate SOS alarm in Morse code.

next project***

4.2.4 Project 4: PWM

Project Introduction

In this project, we will learn the PWM control of ARDUINO. PWM is the abbreviation of Pulse Width Modulation,
which is a technology that encodes analog signal level into digital signal level. We use PWM to control an LED
gradually from bright to dark.

Working Principle
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PWM

The PWM signal is also digitalized because in any given moment, fully on DC power supply is either 5V (ON), or 0V
(OFF). The voltage or current is fed to the analog load (the device that uses the power) by repeated pulse sequence
being ON or OFF. Being on, the current is fed to the load; being off, it’s not. With adequate bandwidth, any analog
value can be encoded using PWM. The output voltage value is calculated via the on and off time.

Output voltage = (turn on time/pulse time) maximum voltage value
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bV

oV

bV
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PWM has many applications like lamp brightness regulating, motor speed regulating, sound making, etc.

The following are the three basic parameters of PMW.

gl

=

3

1. The amplitude of pulse width (minimum / maximum)

2. The pulse period (The reciprocal of pulse frequency in one second)

3. The voltage levelsuch as OV-5V

There are 6 PMW interfaces on Arduino, namely digital pin 3, 5, 6, 9, 10, and 11.

In previous experiments, we have done “button-controlled LED”, using digital signal to control digital pin, also one

about potentiometer.

4.2. Projects
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This time, we will use a potentiometer to control the brightness of the LED.

Circuit Connection

ene
NS
NIA——

— RESET DORX —
— 5V Di/RX —
— 5V D3 PWM
m_
— A0 . D5sPWM ——
——a1 Kidsbits ospw — 3
—~ coding box oo— o
— A4/SDA DOPWM —
— A5SCL D10 PWMISS ——
— AG D11 PAM/MOSI ——
— A7 DI2MSO ——
DI3/SCK ——
NN N
ARER 9 % % %
& g 5 Y

Project Code

\*Kidsbits Coding Box
Project 4

PWM
http//www.kidsbits.cc
*/

int ledPin = 3;

void setup()

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

{

pinMode (ledPin,OUTPUT) ;

}

void loop(){

for (int value = 0 ; value \< 255; value=value+1){
analoglirite(ledPin, value);

delay(5);

}

for (int value = 255; value \>0; value=value-1){
analoglWirite(ledPin, value);

delay(5);

3
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Project Result

After uploading the code to the coding box, you can see the blue light in the RGB on the coding box constantly bright-

ening and dimming, just like a breathing light.

next project***

4.2.5 Project 5: RGB Color

Project Introduction

4.2. Projects
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The RGB color mode is a color standard in the industry. It obtains various colors by changing the three color channels
of red (R), green (G), and blue (B) and integrating them. RGB denotes the three colors of red, green and blue.

Working Principle

The monitors mostly adopt the RGB color standard, and all the colors on the computer screen are composed of the
three colors of red, green and blue mixed in different proportions.
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G
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And we could adjust the LED brightness by PWM.

Circuit Connection
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(-} -]

— A5SCL D10 PMISS ——— = = =
— A6 D11 PWMM/MOS| ——
— A7 DI2MSO ——
DI3/SCK ——

GND
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Project Result

After uploading the code to the coding box, you can see the light of the RGB light on the coding box, and the color
keeps changing.

next project***
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4.2.6 Project 6: Play Music

Project Introduction

In the previous project, we studied the active buzzer, which can only emit one sound, which feels rather monotonous.

This project will learn another buzzer, passive buzzer. The characteristic of the passive buzzer is that it can emit sounds
of different frequencies. This characteristic allows the buzzer to play music melody.

We used the shape of a bird that really likes to sing to complete this project. We can code some different songs, which
is very interesting.

Working Principle
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Passive buzzer is an integrated electronic buzzer without vibration source inside. It must be driven by 2K-5K square
wave instead of direct current signals. There is little difference between the two kinds of buzzers, but when the pins of
the two buzzers are placed up, the passive buzzer comes with green circuit board, and the one sealed with vinyl is an
active buzzer.

Circuit Connection
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\*Kidshits Coding Box
Project 6

Play Music

continues on next page)
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(continued from previous page)

http//www.kidsbits.cc

*/

\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define

\#define

NOTE_B® 31

NOTE_C1 33

NOTE_CS1 35

NOTE_D1 37

NOTE_DS1 39

NOTE_E1 41

NOTE_F1 44

NOTE_FS1 46

NOTE_G1 49

NOTE_GS1 52

NOTE_A1 55

NOTE_AS1 58

NOTE_B1 62

NOTE_C2 65

NOTE_CS2 69

NOTE_D2 73

NOTE_DS2 78

NOTE_E2 82

NOTE_F2 87

NOTE_FS2 93

NOTE_G2 98

NOTE_GS2 104

NOTE_A2 110

NOTE_AS2 117

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

\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define

\#define

NOTE_B2 123

NOTE_C3 131

NOTE_CS3 139

NOTE_D3 147

NOTE_DS3 156

NOTE_E3 165

NOTE_F3 175

NOTE_FS3 185

NOTE_G3 196

NOTE_GS3 208

NOTE_A3 220

NOTE_AS3 233

NOTE_B3 247

NOTE_C4 262

NOTE_CS4 277

NOTE_D4 294

NOTE_DS4 311

NOTE_E4 330

NOTE_F4 349

NOTE_FS4 370

NOTE_G4 392

NOTE_GS4 415

NOTE_A4 440

NOTE_AS4 466

NOTE_B4 494

NOTE_C5 523

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

\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define
\#define

\#define

NOTE_CS5 554

NOTE_D5 587

NOTE_DS5 622

NOTE_E5 659

NOTE_F5 698

NOTE_FS5 740

NOTE_G5 784

NOTE_GS5 831

NOTE_A5 880

NOTE_AS5 932

NOTE_B5 988

NOTE_C6 1047

NOTE_CS6 1109

NOTE_D6 1175

NOTE_DS6 1245

NOTE_E6 1319

NOTE_F6 1397

NOTE_FS6 1480

NOTE_G6 1568

NOTE_GS6 1661

NOTE_A6 1760

NOTE_AS6 1865

NOTE_B6 1976

NOTE_C7 2093

NOTE_CS7 2217

NOTE_D7 2349

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

\#define NOTE_DS7 2489

\#define NOTE_E7 2637

\#define NOTE_F7 2794

\#define NOTE_FS7 2960

\#define NOTE_G7 3136

\#define NOTE_GS7 3322

\#define NOTE_A7 3520

\#define NOTE_AS7 3729

\#define NOTE_B7 3951

\#define NOTE_C8 4186

\#define NOTE_CS8 4435

\#define NOTE_D8 4699

\#define NOTE_DS8 4978

\#define REST 0

// change this to make the song slower or faster

int tempo=114;

// change this to whichever pin you want to use

int buzzer = 4;

// notes of the moledy followed by the duration.

// a 4 means a quarter note, 8 an eighteenth , 16 sixteenth, so on
// !'!'negative numbers are used to represent dotted notes,
// so -4 means a dotted quarter note, that is, a quarter plus an eighteenth!!
int melody[] = {

NOTE_E4,4, NOTE_E4,4, NOTE_F4,4, NOTE_G4,4,//1

NOTE_G4,4, NOTE_F4,4, NOTE_E4,4, NOTE_D4,4,

NOTE_C4,4, NOTE_C4,4, NOTE_D4,4, NOTE_E4,4,

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

NOTE_E4,-4, NOTE_D4,8, NOTE_D4,2,

NOTE_E4,4, NOTE_E4,4, NOTE_F4,4, NOTE_G4,4,//4
NOTE_G4,4, NOTE_F4,4, NOTE_E4,4, NOTE_D4,4,

NOTE_C4,4, NOTE_C4,4, NOTE_D4,4, NOTE_E4,4,
NOTE_D4,-4, NOTE_C4,8, NOTE_C4,2,

NOTE_D4,4, NOTE_D4,4, NOTE_E4,4, NOTE_C4,4,//8
NOTE_D4,4, NOTE_E4,8, NOTE_F4,8, NOTE_E4,4, NOTE_C4,4,
NOTE_D4,4, NOTE_E4,8, NOTE_F4,8, NOTE_E4,4, NOTE_D4,4,
NOTE_C4,4, NOTE_D4,4, NOTE_G3,2,

NOTE_E4,4, NOTE_E4,4, NOTE_F4,4, NOTE_G4,4,//12
NOTE_G4,4, NOTE_F4,4, NOTE_E4,4, NOTE_D4,4,

NOTE_C4,4, NOTE_C4,4, NOTE_D4,4, NOTE_E4,4,
NOTE_D4,-4, NOTE_C4,8, NOTE_C4,2

1

// sizeof gives the number of bytes, each int value is composed of two bytes (16
bits)

// there are two values per note (pitch and duration), so for each note there
are four bytes

int notes=sizeof(melody)/sizeof(melody[0])/2;

// this calculates the duration of a whole note in ms (60s/tempo)4 beats
int wholenote = (60000 4) / tempo;

int divider = 0, noteDuration = 0;

void setup() {

// iterate over the notes of the melody.

// Remember, the array is twice the number of notes (notes + durations)
for (int thisNote = 0; thisNote \< notes 2; thisNote = thisNote + 2) {

// calculates the duration of each note

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

divider = melody[thisNote + 1];

if (divider \> 0) {

// regular note, just proceed

noteDuration = (wholenote) / divider;

} else if (divider \< 0) {

// dotted notes are represented with negative durations!!
noteDuration = (wholenote) / abs(divider);

noteDuration = 1.5; // increases the duration in half for dotted notes
}

// we only play the note for 90% of the duration, leaving 10% as a pause
tone (buzzer, melody[thisNote], noteDuration.9);

// Wait for the specief duration before playing the next note.
delay(noteDuration);

// stop the waveform generation before the next note.

noTone (buzzer) ;

}

}

void loop() {

// if you want to repeat the song forever,

// just paste the setup code here instead.

}

I1777777777777777777777777777777777777777777777777777777777777777

Project Result
After uploading the code to the coding box, you can hear the buzzer playing the song “Ode to Joy” on the coding box.

next project***

4.2. Projects 57




Kidsbits Wiki

4.2.7 Project 7: Small Desktop Lamp

Project Introduction

The button switch is an electronic switch. When we press the button, the switch function is turned on. When the pressure
is removed, the switch is turned off. Its internal structure is realized by changing the force of the metal shrapnel.

In this project, we use a button switch and an LED to make a small desk lamp project. Press the button to turn on the
LED, and press button to turn off the LED.

Working Principle
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I believe that button switch is common and popular for people. It belongs to switch quantity( digital quan-
tity)component. Composed of normally open contact and normally closed contact,its working principle is similar
with ordinary switch.

When the normally open contact bears pressure, the circuit is on state ; however, when this pressure disappears, the
normally open contact goes back to initial state, that is, off state. The pressure is the act we switch the button.

Schematic Diagrams:
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Circuit Connection
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Project Code

\*Kidsbits Coding Box

Project 7

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

Small desktop lamp
http//www.kidsbits.cc

*/

volatile int PushCounter;
volatile int State;

volatile int lastState;

int ledpin=7;// initialize pin 7
int inpin=12;// initialize pin 12
void setup()

{

PushCounter = 0;

State = 0;

lastState = 0;

pinMode (ledpin,OUTPUT);// set LED pin as “output”
pinMode (inpin,INPUT);// set button pin as “input”
}

void loop()

{

State = digitalRead(inpin);

if (State != lastState) {

if (State == 1) {

PushCounter = PushCounter + 1;

}

}

delay(100);

lastState = State;

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

if(PushCounter%2==0)

{ digitalWrite(ledpin,HIGH);}

else

{ digitalWrite(ledpin,LOW);}

}
I11777777777777777777777777777777777777777777777777777777777777777

Project Result

After uploading the code to the coding box, when the button at D12 is pressed once, the light at D7 is on;when the
button is pressed again, the light at D7 goes out; the same working situation as the desk lamp.

next project®**

4.2.8 Project 8: PIR Motion Alarm

Project Introduction

PIR motion sensor can detect infrared signals from a moving person or moving animal, and output switching signals.
It can be applied to a variety of occasions to detect the movement of human body.
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For example, in the corridor at night, the PIR motion sensor senses someone going upstairs, and the light turns on

automatically, which is not only practical but also environmentally friendly.

PIR Motion Sensor Specification

Input Voltage 3.3 ~ 5V (6V Maximum)

Working Current 15uA

Working Temperature -20 ~ 85 °C

Output Voltage High 3V, Low 0V

Output Delay Time (High Level) About 2.3 to 3 Seconds
Detection Angle 100 °

Detection Distance 7 meters

Output Indicator LED (When output HIGH, it will be ON)

Pin limit Current 100mA

Circuit Connection
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Project Code

\*Kidsbits Coding Box

Project 8

PIR Motion Alarm

http//www.kidsbits.cc

*/

int Sensor_pin = 2; //define pin D2 of PIR sensor

int Buzzerpin = 4; //Define the pin D4 of the buzzer

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

int ledpin =7; //Define the pin D7 of the LED light

void Alarm() //The buzzer sounds an alarm

{

for(int i=0;i\<100;i++)

{

digitalWrite(Buzzerpin,HIGH); //make a sound

delay(2);

digitalWrite(Buzzerpin,LOW); //No sound

delay(2); //Modify the delay time, change the sound frequency

}

}

void setup()

{

pinMode (Sensor_pin,INPUT); //Define PIR sensor interface as input
pinMode (Buzzerpin,OUTPUT); //Define the buzzer interface as output
pinMode(ledpin,OUTPUT); //Define the LED interface as output

}

void loop()

{

int val=digitalRead(Sensor_pin); //Define the parameter to store the state read
by the PIR sensor

if(val == 1) //If someone is detected (within the detection range)
{

Alarm();//The buzzer sounds an alarm

digitalWrite(ledpin, HIGH); // LED flashes

delay(10);

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

digitalWrite(ledpin, LOW);
delay(10);

}

else//If no person is detected

{

return;

}

delay(100); //delay 100 milliseconds

3
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Project Result

Uploading the code to the coding box, when the human infrared sensor detects people moving nearby,the LED starts
flashing, the buzzer sounds. If no one is detected nearby, the LED is off and the buzzer does not sound.

next project®**

4.2.9 Project 9: Reed switch

Project Introduction

Reed switch is basically an electrical switch which is operated when a magnetic field is brought near to it. It is made
up of two small metal pieces kept inside a glass tube under vacuum. In a typical reed switch, two metal pieces will be
made of a ferromagnetic material and covered with rhodium or ruthenium to give them long life. The switch will be
activated when there is a presence of magnetic field around the switch.

Reed switch is used in many of the real-life applications such as magnetic door switch, laptops, smart phones etc.
Sensor Specification

There are two types of reed switch.

Normally open reed switch

Normally closed reed switch

In normally open reed switch, switch is open in the absence of magnetic field and it is closed in the presence of magnetic
field. Under the presence of magnetic field, two metal contacts inside the glass tube attract each other to make contact.

In normally closed reed switch, switch is closed in the absence of magnetic field and it is open in the presence of
magnetic field.

The glass enclosure of the two metal pieces protect them from dirt, dust and other particles. Reed switch can be operated
in any environment such as environment where flammable gas is present or environment where corrosion would affect
open switch contacts.

Circuit Connection
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Project Code

\*Kidsbhits Coding Box
Project 9
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http//www.kidsbits.cc

(continues on next page)
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*/

int LED = 7;

int reed_switch = AQ;

int reed_status;

void setup()

{

pinMode (LED, OUTPUT);
pinMode(reed_switch, INPUT);

}

void loop()

{

reed_status = digitalRead(reed_switch);
if (reed_status == 1)

digitalWrite(LED, LOW);

else

digitalWrite(LED, HIGH);

}
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Project Result

After uploading the code to the coding box, when the magnetic reed detects nearby magnetic force, the LED lights up.
If no magnetic force is detected, the LED is off.

next project***
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4.2.10 Project 10: DC motor

Project Introduction

With this coding box, we can make our own adjustable fan.Usually a simple electric fan is made up of blade, motor
and switch. You can see a motor fan module on the Kidsbits Coding Box. The motor is actually the electric motor. If
there is electricity, the fan blade will rotate. The motor with the fan blade is also called a fan module. Inputting HIGH
or LOW level to two pins of fan module, we can make fan rotate.

Connection Diagram

So set to D10, LOW; D11 to HIGH. Upload the code and motor fan will turn clockwise.

If we set the D10 to HIGH, D11 to LOW, the fan will turn anticlockwise.

If we set to D10 and D11 to LOW, the fan won’t turn.

Now, we’ve known how to control fan. But how about making fan rotate slowly? Here we can use PWM pins.

PWM pins can steadily output the HIGH and LOW level, and can continuously change HIGH or LOW in a regular time
period. The D10 and 11 of motor fan are PWM pins. We can adjust the motor’s speed via PWM pins.
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\*Kidsbits Coding Box
Project 10

small fan

(continues on next page)

4.2. Projects 71




Kidsbits Wiki

(continued from previous page)

http//www.kidsbits.cc

*/

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

// initialize digital pin 10 11 as output.
pinMode (10, OUTPUT);

pinMode (11, OUTPUT);

digitalWrite(10, LOW);

digitalWrite(11l, LOW);

}

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

analogWirite(10, 150);

digitalWrite(ll, LOW);

delay(1000);

digitalWrite(10, LOW);

digitalWrite(ll, LOW);

delay(3000);

digitalWrite(10, LOW);

analogWrite(1ll, 150);

delay(1000);

digitalWrite(10, LOW);

digitalWrite(1l, LOW);

delay(3000);

}
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Project Result
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After uploading the code to the coding box, the motor on the coding box rotates clockwise for 1 second, with a delay
of 3 seconds.Then turn counterclockwise for 1 second, delay 3 seconds, and loop.

next project™**

4.2.11 Project 11: Servo

Project Introduction

Servo is a position (angle) servo drive, which is suitable for those control systems that require constant angle changes
and can be maintained. It has been widely used in remote control toys, airplane models, submarine models, and remote
control robots.

In this project, we use the servo rotation angle change to DIY a car speed dial. You can intuitively understand the
servo’s movement trajectory.

Working Principle

Servo is composed of rudder disc, position feedback potentiometer, reduction gear set, DC motor and control circuit.
The reduction gear set is driven by a DC motor, and its output shaft drives a position feedback potentiometer with linear
proportional characteristics as position detection. According to the feedback voltage of the potentiometer, the control
circuit compares with the external input control pulse, generates a correction pulse, controls and drives the DC motor
to rotate forward or reverse, so that the output position of the reduction gear is combined with the desired value. So as
to achieve the purpose of accurately controlling the steering angle.
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Servo’s control pulse cycle is 20ms, and the pulse width ranges from 0.5ms to 2.5ms, corresponding to positions from
-90 degrees to +90 degrees, taking a 180 degree angle servo as an example

0° 45° ng)

low low low —
1000microsec 1500microsec 2000microsec

Servo motor comes with many specifications. But all of them have three connection wires, distinguished by brown,
red, orange (different brand may have different color).

OOO’

00

(ON0)

000

&

Brown one is for GND, red one for power positive, orange one for signal line.

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

Connection Diagram
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Project 11
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(continues on next page)
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*/

\#include \<Servo.h\>

Servo myservo;// define servo variable name

void setup()

{

myservo.attach(9);// select servo pin(9 or 10)

}

void loop()

{

myservo.write(®);// set rotate angle of the motor
delay(500);

myservo.write(45);// set rotate angle of the motor
delay(500);

myservo.write(90);// set rotate angle of the motor
delay(500);

myservo.write(135);// set rotate angle of the motor
delay(500);

myservo.write(180);// set rotate angle of the motor
delay(500);

YII7777777777777777777777777777777777777777777777777777777

Above are the two methods to control the servo. You can choose either one according to your liking or actual need.

Project Result

After uploading the code to the coding box, the servo rotates, the angle starts from 0°, increases by 45° every 0.5

seconds, and when it reaches 180°, it turns to the 0° position.

next project***
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4.2.12 Project 12: Potentiometer

Project Introduction

The potentiometer is an electronic component that we are very familiar with. It is an analog component. The switch
for adjusting the volume on the electrical appliance and the button for adjusting the wind on the fan are all applications
of the potentiometer.

In this project, we are going to learn how to use Arduino to read the value of the potentiometer, and then cooperate
with the LED light to make a Dimming table lamp.

Features

Adjustable potentiometer is just a kind of resistor. The resistance is changed by rotating the potentiometer, so is the
voltage, speed, brightness and temperature. It is an analog electronic component, which has two states of 0 and 1(high
level and low level). The analog quantity is different. Its data state presents a linear state such as 1 to 1000.

Read Values

We connect the adjustable potentiometer to the analog pin of Arduino to read its value. Please refer to the following
wiring diagram for wiring.

\*Kidsbits Coding Box
Project 12.1

Read Potentiometer value
http//www.kidsbits.cc

*/

int potpin=A7;// initialize analog pin A7

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

int val=0;// define val, assign initial value ®
void setup()

{

Serial.begin(9600);// set baud rate at 9600

}

void loop()

{

val=analogRead(potpin);// read the analog value of analog pin 0, and assign it
to val

Serial.println(val);// display val’s value
}
/117777177 7777777777777/777777/77/777777/777777/77/777777/777777/7777

When you rotate the potentiometer knob, you can see the displayed value change. The reading of analog value is a very
common function since most sensors output analog value. After calculation, you can get the corresponding value you
need.

Below figure shows the analog value it reads.
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Circuit Connection

In the last step, we read the value of the potentiometer, and now we need to convert the value of the potentiometer into

the brightness of the LED to make a small desk lamp with adjustable brightness. See the wiring diagram.
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Project Code

\*Kidsbits Coding Box
Project 12.2

Dimming table lamp
http//www.kidsbits.cc

*/

int potpin=A7;// initialize analog pin 7

int ledpin=6;//initialize digital pin 6PWM output

int val=0;// Temporarily store variables' value from the sensor

void setup()

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

{

pinMode (ledpin,OUTPUT);// define digital pin 6 as “output”
Serial.begin(9600);// set baud rate at 9600

// attention: for analog ports, they are automatically set up as “input”
}

void loop()

{

val=analogRead(potpin);// read the analog value from the sensor and assign it to
val

Serial.println(val);// display value of val

analogWrite(ledpin,val/4);// turn on LED and set up brightnessmaximum output
of PWM is 255

delay(10);// wait for 0.01 second
}
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Project Result

After uploading the code to the coding box, you can control the brightness of the red LED in the RGB through the
potentiometer.

next project®**

4.2.13 Project 13: Light

Project Introduction

Photocell is a resistor whose resistance varies from different incident light strength. It’s based on the photoelectric
effect of semiconductor. If the incident light is intense, its resistance reduces; if the incident light is weak, the resistance
increases.

We use the characteristics of Photocell to make a light-controlled table lamp. When the light is dimmed, the light turns
on.

Photocell Little Knowledge
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Photocell is commonly applied in the measurement of light, light control and photovoltaic conversion (convert the
change of light into the change of electricity).

Photocell is also being widely applied to various light control circuits, such as light control and adjustment, optical
switches, etc.

2

-

We will start with a relatively simple experiment regarding to photovaristor application.
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Photocell is an element that can change its resistance as light strength changes. So need to read the analog value. You
can refer to the PWM experiment, replacing the potentiometer with photocell’. When there is change in light strength,
it will make corresponding change on the LED.

Read Photocell value

We first use a simple code to read the value of the photocell, print it in the serial monitor, and wire it as shown below.

\*Kidsbits Coding Box

Project 13.1

Read Photocell value

http//www.kidsbits.cc

*/

int photocellpin=A6;// initialize analog pin 6, connected with photocell
int val=0;// initialize variable va

void setup()

{

Serial.begin(9600);// set baud rate at “9600”
}

void loop()

{

val=analogRead(photocellpin);// read the value of the sensor and assign it to
val

Serial.println(val);// display the value of val

delay(1000);// wait for 1 s

}
II1177777777777777777777777777777777777777777777777777777777777777

Upload the code to the PLUS development board, open the serial monitor, and then you can read the current photocell
value.We put our hands on the photocell, and the value became larger.

Circuit Connection

We made a small dimming table lamp before, and now we want to make a light-controlled small table lamp. The basic
principles of the two are the same. Both are obtained by obtaining the analog value of the sensor and then adjusting
the brightness of the LED.

4.2. Projects 83




Kidsbits Wiki

10K
s 2 2
— RESET DORX ——
— 5V DI/RX ——
— 5V D3 PWM —
m_
— A0 D5 PVWM

A3 D8 >

—— A4/SDA DO PWM —— =
—— A5/SCL D10 PAWW/SS ——
+——— 16 D11 PAM/MOS| ——
— A7 DIZMSO ——
DI3SCK ——

GND

X

—— AREF .{SZ
.(9

K
S

Project Code

\*Kidsbits Coding Box

Project 13.2

Light control LED
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*/

int potpin=6;// initialize analog pin 6, connected with photocell
int ledpin=5;// initialize digital pin 5,

int val=0;// initialize variable va

void setup()

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

{

pinMode (ledpin,OUTPUT);// set digital pin 11 as “output”
Serial.begin(9600);// set baud rate at “9600”

}

void loop()

{

val=analogRead(potpin);// read the value of the sensor and assign it to val
Serial.println(val);// display the value of val
analogWrite(ledpin,val/4);// set up brightnessmaximum value 255
delay(10);// wait for 0.01s

}
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Project Result

After uploading the code to the coding box, the photoresistor can detect the intensity of the light. The brighter the light,
the brighter the red LED in RGB.

next project®**
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4.2.14 Project 14: Sound

Project Introduction

The sound sensor is a common sensor. It has a built-in capacitive electret microphone and power amplifier. It can be
used to detect the sound intensity of the environment.

In this project, we use a sound sensor and a DC motor to make a voice-activated smart fan. When we make a sound,
the fan starts.

Sound Sensor

Sound sensor is typically used in detecting the loudness in ambient environment. The Arduino can collect its output
signal by analog input interface.

The S pin is analog output, that is voltage signal real-time output of microphone. The sensor comes with a potentiometer,
so that you can turn it to adjust the signal gain.

It also has a fixed hole so that you can mount the sensor on any other devices. You can use it to make some interactive
work, such as a voice operated switch.

Read Sound Sensor Value

We first use a simple code to read the value of the sound sensor, print it in the serial monitor, and wire it as shown
below.

\*Kidsbits Coding Box
Project 14.1
Read Sound Sensor value

http//www.kidsbits.cc

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

*/

int soundpin=A2;// initialize analog pin 2, connected with sound sensor
int val=0;// initialize variable va

void setup()

{

Serial.begin(9600);// set baud rate at “9600”

}

void loop()

{

val=analogRead(soundpin);// read the value of the sensor and assign it to val
Serial.println(val);// display the value of val

delay(1000);// wait for 1 s

}

IITT77777777777777777777777777777777777777777777777777777777777777

Upload the code to the PLUS development board, open the serial monitor, blow or clap your hands at the sensor, you
can see the sensor’s value changes significantly.

Connection Diagram

Next, we formally enter this project. We use a sound sensor and a small motor to make a sound-activated fan. Connect
to the circuit diagram below.
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Project 14.2
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*/

void setup() {
Serial.begin(9600);

// initialize digital pin 10 11 as output.

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

pinlMode (10, OUTPUT);
pinMode (11, OUTPUT);
digitalWrite(10, LOW);
digitalWrite(1l, LOW);

}

void loop() {

int Soundvalue = analogRead(A2); // read the input analog value
Serial.println(Soundvalue);
if(Soundvalue\>650)

{

analogWirite(10, 150);
digitalWrite(1l, LOW);
delay(1000);

}

else{

digitalWrite(10, LOW);
digitalWrite(11l, LOW);

}

}
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Project Result

After uploading the code to the coding box. success, the microphone sensor can detect the sound. When the value of
the sound is greater than 650, the motor fan starts to rotate. If it does not reach 650, the motor fan does not rotate.

next project®**
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4.2.15 Project 15: Gas Sensor

Project Introduction

MQ-2 Gas Sensor module is useful for gas leakage detecting in homes and industries. It can detect LPG, i-butane,
propane, methane, alcohol, hydrogen and smoke.

Sensor Specification

Whenever the concentration of gas increases the resistance will decrease (but the current flow will get increased). It
leads to change in voltage and it is read at Analog out pin which tells how much gas is concentrated in normal Air. This
varied analog voltage is used to calculate the PPM of Gas.

Similarly, the Module has a Digital output (connected with an Op-Amp) along with a Potentiometer. The Thresh-
old/Sensitivity can be adjusted using the Potentiometer. Because to calibrate the sensor to an Idle condition. Once it
reaches the threshold, it will produce the output signal at DO Pin.

Note: All MQ Sensor takes some time to work properly because of the Heater needs to be heated for a while.

Circuit Connection
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\*Kidsbits Coding Box
Project 15

Gas Sensor
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*/

int redLed = 6;

int greenled = 5;

int buzzer = 4;

int smokeA® = Al;

// Enter Your threshold value
int sensorThres = 400;

void setup() {

(continues on next page)
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pinMode(redLed, OUTPUT);

pinMode (greenlLed, OUTPUT);

pinMode (buzzer, OUTPUT);

pinMode (smokeA®, INPUT);
Serial.begin(9600);

}

void loop() {

int analogSensor = analogRead(smokeA®);
Serial.print("Sensor Value from AQ: ");
Serial.println(analogSensor);

// Checks if it has reached the threshold value
if (analogSensor \> sensorThres)

{

digitalWrite(redLed, HIGH);
digitalWrite(greenLed, LOW);
tone(buzzer, 1000, 200);

}

else

{

digitalWrite(redLed, LOW);
digitalWrite(greenlLed, HIGH);

noTone (buzzer);

}

delay(100);

}

Project Result
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After uploading the code to the coding box, the gas sensor can detect combustible gas. After detecting combustible
gas, the buzzer will issue an alarm and the light on RGB will be red. If no combustible gas is detected, the buzzer will
not make a sound, and the light on it lights up green.

next project***

4.2.16 Project 16: Temperature Tester

Project Introduction

LM35 is a common and easy-to-use temperature sensor. It does not require other hardware. You just need an analog port
to make it work. The difficulty lies in compiling the code to convert the analog value it reads into Celsius temperature.

In this project, we use a temperature sensor and 3 LED lights to DIY a temperature tester. When the temperature sensor
touches different temperature objects, the LED lights will show different colors.

Working Principle

LM35 is a widely used temperature sensor with many different package types. At room temperature, it can achieve the
accuracy of +1/4°C without additional calibration processing.
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LM35 temperature sensor can produce different voltage by different temperature
When temperature is 0 °C, it outputs 0V; if increasing 1 °C, the output voltage will increase 10 mv.

The output temperature is 0°C 100°C, the conversion formula is as follows:

Vow 1ass (1) = wﬂﬁ%{: o e

Read temperature value

We first use a simple code to read the value of the temperature sensor, print it in the serial monitor, and wire it as shown
below.

Here, LM35 output is given to analog pin A0 of Plus board. This analog voltage is converted to its digital form and
processed to get the temperature reading.
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\*Kidsbits Coding Box

Project 16.1

Read temperature value
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*/

void setup()

{

Serial.begin(9600);//Set Baud Rate to 9600 bps
}

void loop()

{ unsigned int val;

unsigned int dat;

val=analogRead(3);//Connect LM35 on Analog 3
dat=(500 val) /1024;

Serial.print("Temp:"); //Display the temperature on Serial monitor
Serial.print(dat);

Serial.println("C");

delay(500);

}
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Upload the code to the PLUS development board, open the serial monitor, and then you can read the current temperature
value.
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Circuit Connection

Now use the LM35 temperature sensor and 3 LEDs to do a temperature tester. When the temperature tester senses
different temperatures, different LEDs will light up. Follow the diagram below for wiring.
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\*Kidsbits Coding Box

Project 16.2

Temperature tester
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*/

int redpin = 6; //select the pin for the red LED
int greenpin =5;// select the pin for the green LED
int bluepin =3; // select the pin for the blue LED
void setup()

{

pinMode (redpin, OUTPUT);

(continues on next page)
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pinMode (bluepin, OUTPUT);

pinMode (greenpin, OUTPUT);
Serial.begin(9600);//Set Baud Rate to 9600 bps
}

void loop()

{ unsigned int val;

unsigned int dat;
val=analogRead(3);//Connect LM35 on Analog 3
dat=(500 val) /1024;

Serial.print("Temp:"); //Display the temperature on Serial monitor
Serial.print(dat);

Serial.println("C");

if (dat \>= 50) {

digitalWrite(greenpin, LOW);
digitalWrite(bluepin, LOW);
digitalWrite(redpin, HIGH);

}

else if (dat \>= 30 && dat \< 50) {
digitalWrite(greenpin, LOW);
digitalWrite(bluepin, HIGH);
digitalWrite(redpin, LOW);

}

else {

digitalWrite(greenpin, HIGH);
digitalWrite(bluepin, LOW);

digitalWrite(redpin, LOW);

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

3

delay(200);

3
II1177177777777777777777777777777777777777777777777777777777777777

Project Result

After uploading the code to the coding box, the temperature sensor can detect the outside temperature.
When the temperature is greater than or equal to 50°C, the RGB LED lights up red;

When the temperature is greater than or equal to 30°C and less than 50°C, the RGB LED lights up green;
When the temperature is less than 30°C, the RGB LED lights up blue,

You can use this item to make a temperature reminder water cup.

next project***

4.2.17 Project 17 Turns An LED On

Project Introduction

Dot matrices seem to be very unfamiliar, but in fact it is everywhere in our lives. It is widely used in some outdoor
billboards, game consoles, and supermarkets.

And a LED dot matrix has many advantages, such as power saving, long service life, low cost, high brightness, wide
viewing angle, long visual range, waterproof and so on. It can meet different needs, so it has great prospects.

The 88 dot matrix integrated on the coding box uses I2C communication. It can control up to 64 LEDs and display
interesting patterns, including numbers, characters, and graphics with only two signal pins.

What’s more, the 88 dot matrix is equipped with a HT16K33 driver chip .Through a simple I2C interface, we can
control the chip to work and drive the 88 dot matrix screen.

Now we are about to start many 88 dot matrix projects. Firstly, let’s turn on a led on the dot matrix.

Project Circuit
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eNe—
NG ————
NIN—

—  RESET DYRX ——
Y, D1/RX ——
Y, o ——
Y, 08 PWM ——
8*8 dot matrix D4 ——
54 —— A0 D5 PWM ——
5833 ﬁ‘; Kidsbits DGPW[\,A7
coding box
1 == T
A4/SDA DO PWM ——
A5/SCL D10 PWW/SS ——
— A6 D11 PVYMOSI
— A7 DIZMSO ——
DI3/SOK ——
— AREF
5
Q)

Project Principle

The theory behind the 88 dot matrix is quite simple. It is driven by the chip HT16K33 of the micro-controller. It has
64 LEDs, sitting in 8 rows and 8 columns. In order to locate these LEDs quickly, as the figure shown below, we can
regarded this matrix as a coordinate system and create two aces by marking those in rows from 0 to 7 from bottom to
top, and the ones in columns from 0O to 7 from the left to the right.
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Then,what we should do to light a LED ?

Please have a look at the following picture.
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According to coordinate system created, the red spot in the above picture can be recorded as (3,2). Then we integrate
its position into the code to write the following code.

Project Code

\*Kidsbits Coding Box
Project 17

88 dot matrix-turn on a LED
http//www.kidsbits.cc

*/

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

\#include <ks_Matrix.h\>
Matrix myMatrix(A4,A5);

void setup() {
myMatrix.begin(112);
myMatrix.clear(Q);

}

void loop() {
myMatrix.drawPixel(3,2,HIGH);
myMatrix.writeDisplay(Q);

3

Project Result:

Upload the code to the coding box successfully, the LED dot matrix will display the required LED as shown in the
figure below.
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next project***

4.2.18 Project 18 Turn On A Line

Project Introduction
In the previous project, we have turned on one LED while in this lesson we will light a row of LEDs, that’s 8 LEDs.

Project Principle

Y

O N WDIAUTO N

OFRNWRAU O N
X

Please look at the above picture. What we can do to light this whole line of red spots? The solution we resort to is a
function, matrix.drawLine. We just need to input the position of the starting and ending points of this a row of LEDs.
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(0,5) (7,9)

O, N WD U O N

X

From the figure above, it is clear that the starting point of this line is (0,5) and the ending point is (7,5). Then we log
them and place them into the code.

Project Code

\*Kidsbits Coding Box
Project 18

88 dot matrix-turn on a line
http//www.kidsbits.cc

*/

\#include <ks_Matrix.h\>
Matrix myMatrix(A4,A5);

void setup()

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

{

myMatrix.begin(112);
myMatrix.clear(Q);

}

void loop()

{

myMatrix.drawLine(®, 5, 7, 5, HIGH);
myMatrix.writeDisplay(Q);

}

Project Result:

next project***
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4.2.19 Project 19 Display A Rectangle

Project Introduction
Are you getting more excited about our next project?
This time, we intend to make it more challenging and let the matrix display a rectangle.

Project Principle

Y/

O N WD U1 O

O NWARARUITO N
X

Likewise, please eye the picture above.

What we should do to light all these red spots shaped in a rectangle? Our solution is another function, matrix.fillRect.
With the help of this function, to showcase a rectangle or a square with these LEDs, we just need to determine the
position of a starting point.

Let’s find the position of the blue spotthe starting point, in the picture below.
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X

It is explicit that the position of the blue spot s (1,2). To light this rectangle, what required to do is adding the dimension
of the rectangle behind the position value of this point. Therefore, for this rectangle, it is (1,2,6,4). Likewise, if we use
this blue sport as a starting point to achieve a square with the dimension of 44, it is (1,2,4,4).

Project Code

\*Kidsbits Coding Box

Project 19

88 dot matrix-turn on a rectangle
http//www.kidsbits.cc

*/

\#include <ks_Matrix.h\>

Matrix myMatrix(A4,A5);

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

void setup( {

myMatrix.begin(112);
myMatrix.clear();

}

void loop() {

myMatrix.drawRect(l, 2, 6, 4, HIGH);
myMatrix.writeDisplay();

3

Project Result:

Upload the code to the coding box successfully, the LED dot matrix will display the pattern as shown in the figure
below.
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next project***
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4.2.20 Project 20 Display A Circle

Project Introduction

In the previous project, the matrix has shown a rectangle with its LEDs. In this one, we will help it exhibit a circle.
Working Principle

Y7

O N WD UT O

O N WDHUTO N

X

As the picture shown below, the circle we plan to create is 2 units in radius.

However, to achieve this goal by applying the knowledge learned before, we can only light them one by one, which is
very time-consuming. We have a better and simpler way. That’s come to another function, matrix.drawCircle for help.
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What we should do is to find the central point of a circle and mark its position as well as record the radius of the circle.
In this case, the central point is (3,4) and the radius is 2 units. We combine these data together to obtain value (3,4,2)
and add it to the code.

Therefore, if we want to draw a circle 3 units in radius with the same point, just alter the value to(3,4,3).
The following is the code.

Project Code

\*Kidsbits Coding Box
Project 20

88 dot matrix-turn on a LED
http//www.kidsbits.cc

*/

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

\#include <ks_Matrix.h\>

Matrix myMatrix(A4,A5);

void setup() {

myMatrix.begin(112);
myMatrix.clear(Q);

}

void loop() {
myMatrix.drawCircle(3, 4, 2, HIGH);
myMatrix.writeDisplay();

}

Project Result:

Upload the code to the coding box successfully, the LED dot matrix will display as shown in the figure below.

next project®**
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4.2.21 Project 21 Display Text and Numbers

Project Introduction

In the previous projects, we just use the matrix to show a point, a line, a rectangle and a circle. From this one, we will
make the matrix to show digits and characters, which is pretty cool. With this skill, we are able to deliver information,
like what price tags and billboards do.

Project Principle

This project is also relatively simple. To render the matrix to display numbers or characters we need to decide a starting
point. For example, in the figure below, the blue point spot(2,0) is the starting point of the letter K.

Y 7

O N WA U O

O, N WPHA U1

O, NWAUITO N

O NWDRAUUIO N

X

Then we also need to input the position value(2,0) to the code so as to display the letter K.

Project Code
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\*Kidsbits Coding Box

Project 21

88 dot matrix-display text and numbers
http//www.kidsbits.cc

*/

\#include <ks_Matrix.h\>

Matrix myMatrix(A4,A5);

void setup() {

myMatrix.begin(112);

myMatrix.clear();

}

void loop() {
myMatrix.setTextSize(l);//Set the size of characters

myMatrix.setTextWrap(false); // we dont want text to wrap
so it scrolls nicely

myMatrix.setTextColor(l);

myMatrix.setRotation(0);// Rotation

myMatrix.clear();

myMatrix.setCursor(2,0);//Input the value of the position
myMatrix.print("K"); //Input characters or letters
myMatrix.writeDisplayQ);

delay(1000);

3

next project*
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4.2.22 Project 22 Display Images

Project Introduction

Mobile phones, computer screens, billboards and other display devices all consist of many small luminous units. How-
ever, the 88 dot matrix has only 64 luminous units. Though it can’t display some nice images with high-resolution, it
can show some cute pictures, such as patterns shaped in little heart, cute facial expressions, avatars and others.

Project Principle
To this end, we will need the help of an online version of dot matrix modulus tool:http://dotmatrixtool.com

Please open the link to enter the following page.

16px by 16px, column major, little endian.

Firstly, as the dot matrix is 88 in this project, please set the height to 8, width to 8, as shown below.
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Bpx by Bpx, column major, little endian.

Stefan Gordon K @stefangordon GitHub

Secondly, Click the Byte order and then choose Row Major as shown below.
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Row Major <4

Column Major

Bpx by 8px, row

Stefan Gordon @stefangordon GitHub

And click the Endian and choose Little Endian(Isb) as shown below;
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Big Endian (MSE)
Little Endian (LSB)

Bpx by 8px, row major, little end

Stefan Gordon, @stefangordon GitHub

Thirdly, draw the pattern wanted.

Lastly, click Generate, to yield the hexadecimal data needed.
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Bpx by 8px, row major, little endian.

const uint B data[] =

1

Bx@8, Bx66, @x99, Bx81, ©x42, 8x24, Bx18, @x8e

T
I

0x00, 0x66, 0x99, 0x81, 0x42, 0x24, 0x18, 0x00
And then integrate the above hexadecimal data into the code
Project Result

Upload the code to the coding box successfully, the LED dot matrix will display as shown in the figure below.
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Project Code

\*Kidsbits Coding Box
Project 22

88 dot matrix-display images
http//www.kidsbits.cc

*/

\#include <ks_Matrix.h\>
Matrix myMatrix(A4,A5);
uint8_t LedArrayl1[8]={0x00, 0x66, 0x99, 0x81, 0x42, 0x24, 0x18, 0x00};
uint8_t LEDArray[8];

void setup({
myMatrix.begin(0x70);

}

void loop({

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

myMatrix.clear(Q);

for(int i=0; i\<8; i++)

{
LEDArray[i]=LedArrayl[7-i];
for(int j=7; j\>=0; j--)

{

if((LEDArray[i]&0x01)\>0)
myMatrix.drawPixel(j, i,1);
LEDArray[i] = LEDArray[i]\>\>1;
}

}

myMatrix.writeDisplay(Q);

}

Project Result

Upload the code to the coding box successfully, the LED dot matrix will display as shown in the figure below.
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next project®**

4.2. Projects 123



Kidsbits Wiki

4.2.23 Project 23 Buttons+88 Dot Matrix

Project Introduction

There are two built-in buttons on the MAX board, which we have used to control DIY lamps in previous project. While
in this project, we will combine these buttons with the 88 dot matrix to make displays.

Working Principle

Preciously,we learned that the signal pins of the two buttons should be connected with D2 and D3 and how to make the
matrix to show characters. Bearing these knowledge in mind, we will complete this project. When the button on the
left side is pressed, the letter L will be displayed while when the right is pressed, R will be shown.

Project Circuit

8*8 dot matrix
5834

—— RESET DYRX —— 10K
— 5 DI/RX —
— 5 DB PWMM —
D4__
— A0 D6 PWMM ———
——A1  Kidsbits bePwW ——
— /A2 coding box o ——
_A3 —
A4/SDA DO PWM —
A5SCL D10 PSS —
— A6 D11 PM/MOS| ———
— A7 DI2MSO ———¢
DI3/SCK
— AREF
(O) o

Project Code

10K

\*Kidsbits Coding Box

Project 23

88 dot matrix-knob control

http//www.kidsbits.cc

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

*/
\#include <ks_Matrix.h\>
Matrix myMatrix(A4,A5);

int K1=12;

int K2=13;

int x;

void setup()

{

myMatrix.begin(112);
myMatrix.clear(Q);
pinMode (K1, INPUT);
pinMode (K2, INPUT);
myMatrix.drawCircle(3,3, 2, 1);
myMatrix.writeDisplay(); // write the changes we just made to the display
}

void loop()

{

int K1_level=digitalRead(K1);
int K2_level=digitalRead(K2);
if(K1_level==0)

{

myMatrix.setTextSize(1l);

myMatrix.setTextWrap(false); // we dont want text to wrap
so it scrolls nicely

myMatrix.setTextColor(1l);

myMatrix.setRotation(®);

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

myMatrix.clear();
myMatrix.setCursor(2,0);
myMatrix.print("L");
myMatrix.writeDisplay(Q);
}

if(K2_level==0)

{
myMatrix.setTextSize(1l);

myMatrix.setTextWrap(false); // we dont want text to wrap
so it scrolls nicely

myMatrix.setTextColor(1l);
myMatrix.setRotation(0);
myMatrix.clear(Q);
myMatrix.setCursor(2,0);
myMatrix.print("R");
myMatrix.writeDisplay(Q);

3}

Project Result

A successful uploading of the code to the coding box, the LED dot matrix first displays a circle; Press the left button
and the LED dot matrix displays the letter “L’;Press the right button and the LED dot matrix displays the letter “R”.
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next project*

4.2.24 Project 24 Light Sensor+88 Dot Matrix

Project Introduction

We have made a night light based on the property of the light sensor that its resistance decreases with the increasing of
the light. In this project, we will show you something intriguing too. We will combine the matrix with the light sensor
to display the length of the light.

Project Principle

The signal pin of the light sensor is wired with the A6 of the MAX development board. And the light column displayed
on the 88 dot matrix will change with the external light detected by the light sensor. When the detected light is darker,
the light column displayed is shorter; when the light becomes brighter, the light column gets longer;

Project Circuit
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8*8 dot matrix

8
— RESET DOYRX ——
| — P —
¢ — 5 D2 ——
— 5 DB PWM ——
™M —
— A0 D5 PWM ————
10K — A oé’Sbl S D6PWM ——
— coding box »—
Dg ——
A4/SD°\ DOPWM —
A5SCL D10 PMWSS ——
< A6 D11 PMWMOS| ——
— A7 DI2ZMISO ——
DI3/ISCK ——
N _—
N e 5
Q)
|
Project Code

\*Kidsbits Coding Box
Project 24

88 dot matrix-light control
http//www.kidsbits.cc

*/

\#include <ks_Matrix.h\>
Matrix myMatrix(A4,A5);

int light = A6;

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

int Light_val;

void setup() {

pinMode (A6, INPUT);

myMatrix.begin(112);

myMatrix.clear();

}

void loop() {

Light_val=analogRead(A6) ;
Light_val=map(Light_val,®,1023,0,15);
myMatrix.clear();
myMatrix.drawLine(3,0, 3,Light_val, 1);
myMatrix.writeDisplay(); // write the changes we just made to the display
delay(10);

}

Project Result

After uploading the code to the coding box, the LED dot matrix displays a line when the sensor detect light. And when
the light sensor is blocked, the height of the dot matrix decreases.The stronger the light detected by the light sensor,
the higher the height of the dot matrix displays.
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next project***

4.2.25 Project 25 Sound Sensor+88 Dot Matrix

Project Introduction

Previously, we used a sound sensor and LED to make a voice-controlled lamp. Here we will use the sound sensor and
the 88 dot matrix to interact together and do some interesting projects.

Working Principle

The signal pin of the sound sensor is connected with the A2 on the MAX development board. And the cycle displayed
on the matrix can get bigger as the sound sensed increases.

Project Circuit
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Project Code

\*Kidshits Coding Box
Project 25

88 dot matrix-sound control
http//www.kidsbits.cc

*/

\#include \<ks_Matrix.h\>
Matrix myMatrix(A4,A5);

int mic = A2;

int Mic_val;

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

void setup( {

pinMode (mic, INPUT);
myMatrix.begin(112);
myMatrix.clear(Q);

}

void loop() {
Mic_val=analogRead(mic);
Mic_val=map(Mic_val,0,1023,0,10);
myMatrix.clear(Q);
myMatrix.drawCircle(3,3,Mic_val, 1);
myMatrix.writeDisplay(); // write the changes we just made to the display
delay(10);

}

Project Result

After uploading the code to the coding box, we find that the LED dot matrix displays a dot when the sound sensor
detects a sound. When the sound is loud enough, the LED dot matrix displays a circle with a dot as the center. The
louder the sound, the larger the circle.
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CHAPTER
FIVE

KIDSBLOCK TUTORIAL

5.1 Getting started with kidsblock

Instruction

The Kidsblock, based on the Scratch graphical programming software, integrates multiple mainstream mainboards,
sensors as well as modules. It can be programmed by dragging graphical blocks and using the C/C++ programming
language, making programming easy and interesting for children to learn.

Download and install KidsBlock software
Windows system

MACOS system

How to use KidsBlock

Interface

[m] x

@ Kidsblock

kidsblock @~ Edit 3 No device selected N Unconnected | Op... File [] {i} Download firmware ‘9 Tutorials . Realfime

&= Code Costumes o Sound ~ O D
Select deveice Save/l rt fil Settin
Mg:l%;tﬁﬁnguage : ave/Import file > g
Connection port Download firmware Mode switch

o !
Looks — m =
@
Events o B e Cegee
Stage

Sprite1

o

Contral " "
golo random position » x| 60 |y 10

@
Sensing Backdrops

. -
Operator

.
Variables

. glide o secsto x @ y: m

My

Blocks

- — | oe

-
Clicto switch to different languages

o ®
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https://www.kidsblock.cn/Down/KidsBlock.exe
https://www.kidsblock.cn/Down/KidsBlock-MACOS.dmg

Kidsbits Wiki

@ e

English
AR

3. Clickmto select“Install driver”.

Note: If the driver is not installed, as shown below;

Welcome to the Device Driver
‘Q\ Installation Wizard!

~

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

To continue, click Mext.

< Back Mext = Cancel

After a while, click“Finish”
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Installation Wizard

Driver Name Status

Completing the Device Driver

%" Silicon Laboratories Inc. ... Device Updated

Bac Finish

Then click“Next”.

‘Q\ Installation Wizard!

~§

computers devices need in order to wark.

To continue, click MNext.

Welcome to the Device Driver

Bac Mext =

And click“Finish”.

The drivers were successfully installed on this computer.

Cancel

This wizard helps you install the software drivers that some

Cancel

5.1. Getting started with kidsblock
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Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

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

Driver Name Status 2
W' fBdafruit Industries LLC (...  Ready to use
%" Arduino Sd fwww anduin...  Ready to use
% Arduino LLC {www ardui... Ready to use v

Rac Finish Cancel

Then click“Allow”and“Install”

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

Install I Cancel

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

Install I Cancel

After a whileclick*“Finish”

The driver was installed successfully.

Select“Extract”
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FTDI CDM Drivers

Click ‘Extract’ to unpack version 2,12.28.2 of FTDI's Windows
driver package and launch the installer,

www ftdichip.com

Click“Next”

Welcome to the Device Driver
Installation Wizard!

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

To continue, click Mext.

ac Mext = Cancel

Next, click“I accept this agreement”’and “Next”
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License Agreement

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

IMPORTAMNT MOTICE: PLEASE READ CAREFULLY BEFORE ~
INSTALLING THE RELEVANT SOFTWARE:

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

of 2 Seaward Place, Centurion Business Park, Glasgow G471 THH.,
Scotland (UK Compary Mumber SC136640) (Licensor or we) for use of
driver software provided by the Licenson(Software).

BY INSTALLING OR USING THIS SOFTWARE YOU AGREE TO THE

o (®) | accept this agreement Save As Print
|_J) | dont accept this agreement

< Back 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.

Driver Name Status

wW”" FTDI COM Driver Packa... Readyto use
w” FTDI COM Driver Packa... Readyto use

ach Finish Cancel

After a while, click“INSTALL”

140 Chapter 5. kidsblock tutorial



Kidsbits Wiki

-g DriverSetup(X64d) _ %

Device Driver Install / UnlInstall

Select INF CHIB1SER.INF o

WCH.CH
| __ USB-SERIAL CH34B8
| 81/38/2819, 3.5.2819

|‘ IMNSTALL ‘l

UHIHSTALL

HELP

After a few seconds, when the driver is installed, just click“OK”

g DriverSetup(X6d) _ W

Device Driver Install / UnlInstall

Select INF CHIYW1SER.INF o

DriverSetup >

o The drive is successfully Pre-installed in advance!

1 -

Click i No device selected to enter the main page, select the control board needed. In this project, we se-

lect“Codingbox”and click Connect, then it is connected.

Click Go to Editor to return the code editor.

1 cm- m
Icon i No device selected will change into and » will change into
USB-SERIAL CH340 (COM5)
. This means the Codingbox and portsCOMare connected.
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5593

Codingbox

Coding box Based on Arduino STEM
Education

Requires Manufactor

\I.r kidsbits

Program mode Program language

g  1C;
Codingbox

Show all connectable devices M

Device name

USB-SERIAL CH340 (COM3)

Select your device in the list above.

142 Chapter 5. kidsblock tutorial



Kidsbits Wiki

Codingbox

Connected
L I BN
|
@ KidsBlock Desktop 1.1.4 — O X
kidsblock ()~ Edit 4 coaingbox § use-seRIAL cH340 (COMS) | Kid... i Download firmware ¥ Tutorials
&= Code &F Costumes "‘ o) Sounds | oOm|0O
O 1 /[ generated by KidsBlg
Events Events .' 5 \;oid setup() {
4 —_—
(o7 [+Ill when Arduino begin 5 void loop() {
6
7
Operatol
Control

@
Variable: |

[

y

M
Blocks a0
repeat
[ o m)
Pins =
@
Serial o
L] I:
Data S ®
o . .
k‘. Unconnected
the“Codingbox” is connected s but icon b doesn’t change into
USB-SERIAL CH340 ({COM5 l{ Unconnected
. You need to click t e to connect the COM port.
Nl Unconnected
Click » and Connect.

Then you will find a page pop up, showing Connected.
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@ KidsBlock

kidsblock )~ Edit i Codingbox N\ Unconnected | Kid... File [ ‘9 Tutorials

0E

// generated by KidsBlo

= Code &f Costumes | o Sounds |

@ 1
Events } 2 wvoid setup() {
Events .} s B
] 4
[o2]y i}l when Arduino begin 5 wveid loop() {
6
L) 7
Operatol

0o

Varlable
Type
H Y

Codingbox

Show all connectable devices O

Device name

USB-SERIAL CH340 (COM3)

Select your device in the list above.
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Codingbox

Connected
e e 8
Disconnect Go to Editor
> |
@ KidsBlock Desktop 1.1.4 — O X
kidsblock ()~ Edit i Codingbox § use-sERIAL cH3e0 (cOMS) | Kid... | (g Fie [S] ‘9 Tutorials
&= Code &F Costumes "‘ o) Sounds | o, Upload om|0O
1 /[ generated by KidsBlg
Events j 2 void setup() {
Events .: S
a4
[$GTNIGIIN when Arduino begin 5 wvoid loop() {
6
7
Operatol
Control
Variable: :

Wi

i
:
:

0
)

i

forever

[
M
Blocks
[ ]
Pins
Serial
o
Data
L
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8 ricsblock C language area size Switch
kidsblock @~ Edit 3 cCodingbox ) UsBSERIAL CH340 (COM5) | Ope... [ Fie &) {i} Download firmware i upicad {1 €3

=Cote | o Costumes ‘ - s.,mSU‘[rload teh code well edited [ad

vent in your computer Load from your computer // generated by KidsBlo
Events e U load to éiicfemp” {
Save code to the computer < JE L 'P c{
@ the control board
when Arduino begin ;
Control 5 veid loop() { =
PY ommand 6 }
7
lOperatol Col%t%fk area

Variable: C language area

Code editing area

Variable|
Type

TEXT

Serial port monitor

zoom in
zoom out

Sensors/modules extension library [ sena W2

Connected

Disconnect Go to Editor

-
Note: if you want to update libraries of KidsBlock, click I:] then Clear cache and restart
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Upload (1

Check update

Clear cache and restart

Install driver

How to open SB3 type files
1Double-click SB3 type files to open them.

1) Project_01_Hello,World! 1) Project_01_Hello, World!

For instance, open , then we need to double-click

& KidsBlock - O X
kidsblock )~ Edit E codingbox ) usBSERIAL CH340 (COMS) | Ki... fle &) ‘9 Tutorials
&= Code &f Costumes v" o) Sounds | o m ]
O Control 1 // generated by KidsBla
Events .1 2  #include <Arduino.h>
- - ! 3
wait (] seconds when Arduino begin 4 void setup() {
Control 5 Serial.begin(96@);
® 6 1 —
. . 5
-
Operatol g m serial begin baudrate 9600 5 veid Toas() |
9 Serial.println(“"Hello
18 delay(e.5 * 108@);
Variable: 4 forever n 3
. 12
My || J— m
i i ] Hello World!
Blocks CELEIN M Hello World! warp = Fielo World
.2 Hello World!
. I Hello World! .@-
Pins 5 Hello World!
wait seconds Hello World!
Hello World!
Hello World!
Serial Hello World!
Hello World!
[ ] Hello World!
Hello Waorid!
Daia @ Hello World!
Hello World!
Hello World!
Variable Q Hello World! -
J 3

Open Kidsblockclick file and Load from your computerthen select the SB3 type file on the computer.for example
1) Project_01_Hello, World!

File =]

Load from your computer

Save to your computer
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New folder =~ M @
s
Mame o Date medified Type Size
3] Project_01_Helle, World! 11/8/2022 11:19 AM 5B3 File 45 KB

File name: | Project_01_Hello, World! e |Cust Files w
Open Cancel
& KidsBlock — O hes
kidsblock @)~ Edit 3 codingbox ) usBSERIAL CH3s0 (COMS) | Ki... Fie [&] {1} Download firmware “§- Tutorials Upload . o}
&= Code &f Costumes ‘ » Sounds | X, Upload b @
1 // generated by KidsBla
E\.'Ce?ﬂs Cost) ‘J 2  #include <Arduino.h>
; 3
when Arduino begin 4 void setup() {
Control 5 Serial.begin(96@);
6 1 —
@ . ; 7
-
Operatol [ el 1) serial begin baudrate 9600 ¢ veid leos() {
9 Serial.println("Hello
b 18 delay(e.5 * 108@);
Variables forever 1}
() 12
vy | o —— i
iello Vorla!
Blocks R CEEN M Hello World! warp - e e
Hello World!
. I Hello World! E
Pins . Hello World!
wait @ seconds Hello World!
Hello World!
Hello World!
Serial Hello World!
Hello World!
[ ] Hello World!
Hello World!
Data @ Hello Worid
Hello World!
Hello World!
Variable Q Hello World! -
4 13

5.2 Projects

5.2.1 Project 01:Hello,World!

Project Introduction

As for starters, we will begin with something simple. In this project, you only need a Mainboard and a USB cable to
start the “Hello World!” project. It is not only a communication test of your Arduino and PC, but also an enlightening
project for you to have your first try in the Arduino world!

Project Code

After installing driver for Scratch, let’s open Scratch software and compile code that enables Scratch to print “Hello
World!” .

Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference
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Serial I
Events serial begin baudrate 9600 »
Ev
@ when Arduino begin P SRl Hello KidsBlock JERTE g
Contral \fari
ariahla
(L) | Control
Events
wait o seconds ‘
Co

Operaol “*Pe“‘o

Wariable:

My
Blocks

Complete Program

when Arduino begin
serial begin baudrate 9600 +

forever

CEOEINE Hello World! warp v
wait @ seconds

Project Result
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X upload "
Click to upload the program, after uploading it successfully, click to set the baud rate to 9600, then
the serial monitor will print “Hello World!”.

Hello World!

Hello World! |] |]
Hello World!
Hello World! ™I
Hello World!
Hello World!

Buadrate e‘

End of line [ LF & CR v ]

Hex form [_|

Auto scroll [«

5.2.2 Project 02: Blink

Project Introduction

In this project, we start to learn the digital output of Arduino. We will use the digital pin of Arduino to turn on an LED
and let it blink.
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Working Principle

LED is a type of semiconductor called “Light Emitting Diode “which is an electronic device made from semicon-
ductor materials (silicon, selenium, germanium, etc.). It is dubbed indicator, digital and word display in circuit and
device. It has positive and negative poles. The short leg is the negative pole, and the long one is the positive pole.

A.Iil-ode f f Cathode

Cathode (-)

Short Lead
Anode (+)

Long Lead
Circuit Connection
Project Code

Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

5.2. Projects 151



Kidsbits Wiki

Events

Ev

Contral

@
Events

Cofgal

Wariable:

O
My
Blocks

Complete Program

Pins

setpin 0 » mode input ~

setdigitalpin 0 + out high =
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when Arduino begin

setpin 7 * mode output -

forever

setdigitalpin 7 =+ out high =

wait o seconds

setdigitalpin 7 =+ out Ilow w

wait o seconds

Project Result

1+ Upload
Clicko upload the code to the coding box successfully, you can see that the red LED of D7 starts blinking,
which is on for 1 second and off for 1 second.
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5.2.3 Project 03: SOS

Project Introduction

The S.O.S distress signal is an international Morse code distress signal asking for help. Morse code is a character
encoding. Each letter of English is composed of different combinations of bars and dots. The advantage of this is that
using the simple two symbols all letters and numbers can be transmitted, which is very simple!

Working Principle

The letters can be spelled out through the two states of the LED switch, using long flashing and short flashing to indicate
dots and bars. Just spell the three letters S.O.S.

By consulting the Morse code table, we can know that the letter ““S™ is represented by three dots, and we use short
blinking instead, and the letter “O” is represented by three horizontal bars, which is replaced by long blinking here.
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Morse Code Meter

Character | Code Symbol Character | Code Symbol Character | Code Symbol
A o — N —_— 1 P ————
B — O e 2 B B ——
C — i — P - - 3 . = = —
D —_— . Q — — 4 T
E . R PRe— 5 T
F . s — S L ] (i1 —_— s a W
G — T — T — 8B
H . s w » u . — B ———
l - . v P s o — '] ————
J B — e W P ——— (] P ——
K — — X —_— W m— ) . ——
L S —_— e Y —_— o —— ! — B —
M _—— Z —_— s () — - ——— % —

Circuit Connection

Project Code

Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

L
Evagts (
Contral |

Pins

setpin 0 v

mode input -

setdigitalpin 0 + out high +
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Events

Complete Program
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when Arduino begin

setpin 7 * mode output -

setdigitalpin 7 + out Ilow =

forever

repeat o

setdigitalpin 7 = out

wait @ seconds

setdigitalpin 7 =+ out
setdigitalpin 7 »* out high =

wait @ seconds

setdigitalpin 7 * out low =

wait @ seconds

I

set digitalpin 7 v out [ -
EL o seconds

wait m seconds

Project Result

1+ Upload
Clicko upload the code to the coding box successfully, you can see that the red LED at D7 fast flash 3
times and then slowly flash 3 times alternatively, which can stimulate SOS alarm in Morse code.
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5.2.4 Project 04: PWM

Project Introduction

In this project, we will learn the PWM control of ARDUINO. PWM is the abbreviation of Pulse Width Modulation,
which is a technology that encodes analog signal level into digital signal level. We will use PWM to control an LED
gradually from bright to dark.

Working Principle

PWM

The PWM signal stands for Pulse Width Modulation, and is a technique for controlling the brightness of the LED and
the speed of the DC motor and servo motor. The Arduino digital pins either produce SV(when turned high) or 0V(when
turned low).

However, PWM outputs a square wave signal. So if we want to dim the LED, we can’t get the voltage between 0 and
5V from the digital pins, but we can change the ON (on) and OFF (off) times of the signal. If we will change the on
and off time fast enough, then the brightness of the led will change.

Output voltage = (turn on time/pulse time) * maximum voltage value

PWM has many applications like lamp brightness regulating, motor speed regulating, sound making, etc.

The following are the three basic parameters of PMW.

Duty cycle: The percentage of time when the signal is at a high level during a certain period of time
2. The pulse period (The reciprocal of pulse frequency in one second)

3. The voltage levelsuch as OV-5V

There are 6 PMW interfaces on Arduino, namely digital pin 3, 5, 6, 9, 10, and 11.
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3. Circuit Connection

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Events

Ev

Contral

O

Events

CoMgrol

Operhtol “*Feﬂ‘o

Variable:

My
Blocks

Complete Program

Serial

Data

setdigitalpin 0 + out high =

seipwmpin 3 + out @
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when Arduino begin

setpwmpin 3 =+ out @
lwait @ seconds
.set pwmpin 3 * out @
.wait @ seconds
Iset pwmpin 3 + out @
.wait @ seconds

setpin 3 *+ mode output =

forever

setpwmpin 3 * out o
wait @ seconds
setpwmpin 3 + out @

wait @ seconds
Iset pwmpin 3 * out @
.wait @ seconds
.set pwmpin 3 +» out @
Iwait @ seconds
.set pwmpin 3 * out @
.wait @ seconds

Project Result

setpwmpin 3 + out @
-wait @ seconds
Iset pwmpin 3 v out @
.wait @ seconds
lset pwmpin 3 - out o
lwait @ seconds

Bl 2. upioad | -
Click o upload the code to the coding box successfully, you can see the blue light in the RGB on the

coding box constantly brightening and dimming, just like a breathing light.
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5.2.5 Project 05: RGB

Project Introduction

In this project, we will introduce RGB to you and show you how to control it to emit different colors of light.
Working Principle

The RGB color mode is a color standard in the industry. It obtains various colors by changing the three color channels
of red (R), green (G), and blue (B) and integrating them. RGB denotes the three colors of red, green and blue.

The monitors mostly adopt the RGB color standard, and all the colors on the computer screen are composed of the
three colors of red, green and blue mixed in different proportions.
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R
g
G
(-)
"
rRilB -
G K

And we could adjust the LED brightness by PWM.

Circuit Connection

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Ev

Events Serial | S

Contradl
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O Control
Events

:
-
i

CoNirol

Operhtol 'mo

Variable:

— 3

My
Blocks

5

"~ RGBLED
Corol J¥ RGBlampRed# 3~ R state HIGH v Gree
MhdW| G ROBLampReds 3 R_analogWite (255 e
Dperat | buzz -
Variable Type

Declare Global = wvariable Type it + Name l@ Assigned to o

variable

Control

Opegatol

!

Variaje:

My pick
Blocks

O
Pins .
®

Serial

i
:
©

W

M

Complete Program
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Declare Giobal » variable Type int um@mho

Project Result

Upload
Clicko upload the code to the coding box successfully, you can see the light of the RGB light on the
coding box, and the color keeps changing.

5.2.6 Project 06: Play Music

Project Introduction

In the previous , you had heard about active buzzers, which can only emit one sound,and it’s very monotonous.

In this program we’re going to take you to learn a passive buzzer, which can emit sounds of different frequencies. This
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characteristic allows the buzzer to play music melody.
The buzzer on the programming box is a passive buzzer.

Working Principle

Passive buzzer is an integrated electronic buzzer without vibration source inside. It must be driven by 2K-5K square
wave instead of direct current signals.

There is little difference between the two kinds of buzzers, but when the pins of the two buzzers are placed up, the
passive buzzer comes with green circuit board, and the one sealed with vinyl is an active buzzer.

Circuit Connection

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference
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Passive buzzer

Padaive
buZ¥er Jd TomePIN# 4+ frequency NOTE C3 -

ﬁ Tone PIN# 4 = frequency §NOTE_C3 = duration 1/4 =

D
Motgr

Events . ﬁ Tone PIN# 4 » play music
Ev S sSemnvo
. . ﬁ noTone 4 -
Contrdl Tempers

Complete Program

jﬂ Tone PIN# 4 = play music Odeto.Joy =

ﬁ nofone 4 -

Project Result

X upload
Click o upload the code to the coding box successfully, you can hear the buzzer playing the song “Ode
to Joy” on the coding box
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5.2.7 Project 07: Small Desktop Lamp

Project Introduction

The button switch is an electronic switch. When we press the button, the switch function will be turned on. When the
pressure is removed, the switch will be turned off. Its internal structure can be realized by changing the force of the
metal shrapnel.

In this project, we will use a button switch and an LED to make a small desk lamp project. Press the button can turn
on and turn off the LED.

Working Principle
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I believe that button switch is common and popular for people. It belongs to switch quantity( digital quan-
tity)component. Composed of normally open contact and normally closed contact, its working principle is similar
to ordinary switches.

When the normally open contact bears pressure, the circuit is on state ; however, when this pressure disappears, the
normally open contact goes back to initial state, that is, off state. The pressure is the act we switch the button.

Schematic Diagrams:
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e

S2

— Jen

Circuit Connection

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Pins

Serigl

setdigitalpin 0 + out high =

O
Data
.
Evegts Variable
Type
.
Control . read (gt pin

—r— s
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O Control
Events

Ic
-

:

=

Cormgrol

Operatol e o

Wariable:

@
My
Blocks

Op

O

Events

@]
=]
1]
o
g
n

Control

=
L

|
O
' V

g
®:0
[

Complete Program

Cofgrol

Opergtol

Variable:

O
My
Blocks

Pins

Serial

Data

00

Variable Type

Declare Global » variable Type it » Name @ Assign
Set @ variable by o
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when Arduino begin

Declare Global + vanable Type Name Assigned to o

Declare Global * vanable Type Name Assigned to o

Declare Global * vanable Type WEINE | aststate BEESHGERG o

Declare Global + vanable Type Name @ Assigned to o

setpin 12 * mode nput »
setpin 7 * mode output »
setdigitalpin 7+ out low »

forever

Set varable by readdigtalpin 12 =

if variable @ = vanable then
wait @ seconds
Set @ variable by read digital pin 12 =

if vanable = variable gERSEIE

Set @ variable by o
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repeat until vanable @ = o

Set variable by read digitalpin 12 =

vanable = o then

STol FushCounter BEGEWEEGIERAENEL N PushCounter +°
Set @ vanable by o

VzUEWEE PushCounter B0 o :o then

sefdigtalppn 7 + out low =
else

sefdigitalpin 7 + out high »

Project Result

+ Upload

Clicko upload the code to the coding box successfully, when the button at D12 is pressed once, the light
at D7 will be on; when the button is pressed again, the light at D7 goes out, the same working situation as the desk
lamp.
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5.2.8 Project 08: PIR Motion Alarm

Project Introduction

PIR motion sensor can detect infrared signals from a moving person or moving animal, and output switching signals.
It can be applied to a variety of occasions to detect the movement of human body.

For example, in the corridor at night, the PIR motion sensor senses someone going upstairs, and the light turns on
automatically, which is not only practical but also environmentally friendly.

PIR Motion Sensor Specification

* Input Voltage 3.3 ~ 5V (6V Maximum)

* Working Current 15uA

* Working Temperature -20 ~ 85 °C

e Qutput Voltage High 3V, Low 0V

¢ Output Delay Time (High Level) About 2.3 to 3 Seconds
* Detection Angle 100 °

¢ Detection Distance 7 meters
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* Output Indicator LED (When output HIGH, it will be ON)

¢ Pin limit Current 100mA Circuit Connection

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Pins

Serigl
. setdigitalpin 0 + out high
Data
. seippmpin 3 + out @
Variable

Type
o [CEXD

LT

Passive buzzer

/7 TonePIN# 4+ frequency NOTE C3

.fi Tone PIN# 4 + frequency NOTE C3 =+ duration 1/4 =

® J TonePIN# 4+ playmusic|| Birthday v
5emnvo

<

OpeNgiol

VW larimdle

. Jﬂ nofone 4 -
Tempers

174 Chapter 5. kidsblock tutorial



Kidsbits Wiki

Events

Congrol

Operdtol R o

Variables

O
My
Blocks

e
=
o

® 500
5@ 5
ﬂﬁh

Variable
Type

TEXT

Complete Program
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when Arduino begin

setpin 2 + mode
setpin 4 *+ mode
setpin 7 * mode

forever

read digitalpin 2 » = o then

j TonePIN# 4« frequency NOTE_C4 »

setdigitalpn 7 * out

wait @ seconds

ﬁl nolone 4 =

setdigtalpn 7+ out low »

wait @ seconds

else

setdigifalpin 4+ out low -

setdigfalpn 7+ out low »

Project Result

+ Upload

Clicko upload the code to the coding box successfully,when the human infrared sensor detects people
moving nearby,the LED starts flashing, the buzzer sounds. If no one is detected nearby, the LED is off and the buzzer
does not sound.
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5.2.9 Project 09: Reed Switch

Project Introduction

Reed switch is basically an electrical switch which is operated when a magnetic field is brought near to it. It is made
up of two small metal pieces kept inside a glass tube under vacuum. In a typical reed switch, two metal pieces will be
made of a ferromagnetic material and covered with rhodium or ruthenium to give them long life. The switch will be
activated when there is a presence of magnetic field around the switch.

Reed switch is used in many of the real-life applications such as magnetic door switch, laptops, smart phones etc.
Sensor Specification

There are two types of reed switch:

Normally open reed switch

Normally closed reed switch

In normally open reed switch, switch is open in the absence of magnetic field and it is closed in the presence of magnetic
field. Under the presence of magnetic field, two metal contacts inside the glass tube attract each other to make contact.

In normally closed reed switch, switch is closed in the absence of magnetic field and it is open in the presence of
magnetic field.

The glass enclosure of the two metal pieces protect them from dirt, dust and other particles. Reed switch can be operated
in any environment such as environment where flammable gas is present or environment where corrosion would affect
open switch contacts.

Circuit Connection

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Pins

Serill
. setdigitalpin 0 + out high «
Data =

:*w Events .

Evais T — Variable

(. " Type

read digital pin 0
oty | o CEEXELD

—r— s
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Events

Cofgrol

|{Operdfol

Variable:

@
My
Blocks

Pins

Serial

Complete Program
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when Arduino begin

setpin A0 *+ mode input

setpin 7 * mode output =

forever

read digital pin AOQ0 =

setdigitalpin 7 + out high =

else

setdigitalpin 7 *+ out low »

J

Project Result

+ Upload
Clicko upload the code to the coding box successfully,when the magnetic reed detects nearby magnetic
force, the LED lights up. If no magnetic force is detected, the LED is off.

5.2.10 Project 10: DC motor

Project Introduction

With this coding box, we can make our own adjustable fan. Usually a simple electric fan is made up of blades, a motor
and a switch. You can see a motor fan module on the kidsbits coding box. The motor is actually the electric motor. If
there is electricity, the fan blade will rotate. The motor with the fan blade is also called a fan module. Inputting HIGH
or LOW level to two pins of fan module, we can make the fan rotate.

Connection Diagram

So set to D10, LOW, D11 to HIGH. Upload the code and the motor fan will turn clockwise. If we set the D10 to HIGH,
D11 to LOW, the fan will turn anticlockwise. If we set to D10 and D11 to LOW, the fan won’t turn.

Now, we’ve known how to control fan. But how about making fan rotate slowly? Here we can use PWM pins.
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PWM pins can steadily output the HIGH and LOW level, and can continuously change HIGH or LOW in a regular time
period. The D10 and 11 of motor fan are PWM pins. We can adjust the motor’s speed via PWM pins.

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

@

Events

Comgrol

Opergtol

Variable:

Events .
Ev My

Blocks
@ when Arduino begin
Control

Complete Program

Control

10 =

10 =

State

H
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when Arduino begin

Motor INA# 10 »+ State LOW v |[INB# 11 v State LOW w

Motor INA# 11 analogWrite @

T o seconds

Motor INA# State LOW =

wait o seconds
Motor INA# analogWrite @
wait o seconds

Motor INA# State LOW =

\TE o seconds

I

Project Result

Bl 2. upioad | . |
Click o upload the code to the coding box successfully, the motor on the coding box rotates clockwise

for 1 second, with a delay of 3 seconds. Then turn counterclockwise for 1 second, delay 3 seconds, and loop.

5.2.11 Project 11: Servo

Project Introduction

Servo is a position (angle) servo drive, which is suitable for those control systems that require constant angle changes
and can be maintained. It has been widely used in remote control toys, airplane models, submarine models, and remote
control robots.

In this project, we use the servo rotation angle change to DIY a car speed dial. You can intuitively understand the
servo’s movement trajectory.

Working Principle
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Servo is composed of rudder disc, position feedback potentiometer, reduction gear set, DC motor and control circuit.

The reduction gear set is driven by a DC motor, and its output shaft drives a position feedback potentiometer with linear
proportional characteristics as position detection.

According to the feedback voltage of the potentiometer, the control circuit compares with the external input control
pulse, generates a correction pulse, controls and drives the DC motor to rotate forward or reverse, so that the output
position of the reduction gear is combined with the desired value. So as to achieve the purpose of accurately controlling
the steering angle.

Servo’s control pulse cycle is 20ms, and the pulse width ranges from 0.5ms to 2.5ms, corresponding to positions from
-90 degrees to +90 degrees, taking a 180 degree angle servo as an example
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Input signal pulse width ~ Angle of steering gear

(period: 20ms) output shaft
Y -
__I 0.5ms .~
&85 B
Ims u —-45
MY _o°

| 1.5ms A
A
wl 2ms A 4
‘s g
| 25ms NA

Servo motor comes with many specifications. But all of them have three connection wires, distinguished by brown,
red, orange (different brand may have different color).

Brown one is for GND, red one for power positive, orange one for signal line.

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

Connection Diagram

Project Code
Look for Code Blocks
You can drag blocks to edit. Blocks listed below are for your reference

Sernvo

Events e
-3 :
. Tempe
T )

Complete Program

5.2. Projects 183



Kidsbits Wiki

when Arduino begin

:% servo PIN# 9 - degree o delay @

servo PIN# degree

servo PIN# degree

servo PIN# degree

servo PIN# degree

servo PIN# degree

Project Result

X upload
Click o upload the code to the coding box successfully,the servo rotates, the angle starts from 0°, in-
creases by 45° every 0.5 seconds, and when it reaches 180°, it turns to the 0° position.

5.2.12 Project 12: Potentiometer

Project Introduction

The potentiometer is an electronic component that we are very familiar with. It is an analog component. The switch
for adjusting the volume on the electrical appliance and the button for adjusting the wind on the fan are all applications
of the potentiometer.

In this project, we are going to learn how to use Arduino to read the value of the potentiometer, and then cooperate
with the LED light to make a Dimming table lamp.

Features
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Adjustable potentiometer is just a kind of resistor. The resistance is changed by rotating the potentiometer, so is the
voltage, speed, brightness and temperature. It is an analog electronic component, which has two states of 0 and 1(high
level and low level). The analog quantity is different. Its data state presents a linear state such as 1 to 1000.

Read Values

We connect the adjustable potentiometer to the analog pin of Arduino to read its value. Please refer to the following
wiring diagram for wiring.

Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Pins

Serial

O
D

setdigitalpin 0 » out high +
ata
seipempin 3 + out
Py Events Jariable

v X
read digital pin 0 v

@

TEXT | read analogpin A0 « |
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O Control
Events
Co |
Operdtol Rzl o
Serial .
\ariable:

serial begin baudrate 9600 « .
My

Dat Blocks
. LU EI Gl Hello KidsBlock JEVET VRS . R

fariahlo "

Complete Program

when Arduino begin

serial begin baudrate 9600 =

setpin A7 * mode input =

forever

serial print read analog pin A7 w warp -

wait m seconds

Project Result 1

1. Upload ‘,
Click o upload the code to the coding box successfullythen click to set the baud rate to 9600. When
you rotate the potentiometer knob, you can see the displayed value change. The reading of analog value is a very
common function since most sensors output analog value. After calculation, you can get the corresponding value you
need.
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R e ]
361
382
400
407
414
434
443
459

i

471

475 End of line [LF & CR

47T

404 —
501 Hex form ||

503

512 Auto scroll [«
531

Below figure shows the analog value it reads.
Circuit Connection

In the last step, we read the value of the potentiometer, and now we need to convert the value of the potentiometer into
the brightness of the LED to make a small desk lamp with adjustable brightness. See the wiring diagram.

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Serial
Events serial begin baudrate 9600 «
Evegts
Dat
@ PR <eepint QRELEEEELY v -
Controdl o
ariahlo
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Pins

setpin 0 + mode input «

Serigl
. setdigiialpin 0 » out high =
Data
. seipempin 3 + out @
- - Variable
Type
Ao © o
. TEXT
Variablg: 'o ; o a read analogpin A0 +
O Control
Events

Cofgrol

Dper ()l repeat o

Vanable'
RGB LED

M'}f IE —‘H— RGBLampRed# 3+ R state HIGH~ Green# b+ G State HIGH + Blue# 6 «
Blocks

Jf RGBLampRed# 3+ R analogWite €& Greent 5+ G analogWite ) Biuet 6

Passiye
buzz

Complete Program
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serial begin baudrate 9600

setpin A7/ v+ mode input v
Declare Global v vanable Type int v+ Name @ Assigned to o
forever

Set @ variable by read analog pin A7 w

.serial print variable @ warp -

Y RGBLampRed# 6= R analogWrite  variable @ :° Green# 5+ G analogWiite o Blue# 3~ B_analogWiite o

Project Result 2

X upload
Click o upload the code to the coding box successfullyyou can control the brightness of the red LED in
the RGB through the potentiometer.

5.2.13 Project 13: Light

Project Introduction

Photocell is a resistor whose resistance varies from different incident light strength. It’s based on the photoelectric
effect of semiconductor. If the incident light is intense, its resistance reduces; if the incident light is weak, the resistance
increases.

We use the characteristics of Photocell to make a light-controlled table lamp. When the light is dimmed, the light turns
on.

Photocell Little Knowledge
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Photocell is commonly applied in the measurement of light, light control and photovoltaic conversion (convert the
change of light into the change of electricity).

Photocell is also being widely applied to various light control circuits, such as light control and adjustment, optical
switches, etc.

2

-

We will start with a relatively simple experiment regarding to photovaristor application.
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Photocell is an element that can change its resistance as light strength changes. So we need to read the analog value.
You can refer to the PWM experiment, replacing the potentiometer with photocell.

When there is change in light strength, it will make corresponding change on the LED.

Read Photocell values

We first use a simple code to read the value of the photocell, print it in the serial monitor, and wire it as shown below.
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Pins

setpin 0 mode input ~

Serigl

Data
setppmpin 3+ out @

fariable

setdigiialpin 0 » out high =

Events

Type
Ev 2
. TEXT | - . |
Contral .
O Control
Events

Operdtol Rsaa o

Serial .

Variable: ol
Sogal
serfial begin baudrate 9600 « .
forever
Dat My
Blocks
. EEUEI Nl Hello KidsBlock UG VRS B
fariahla _..

Complete Program
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when Arduino begin

serial begin baudrate 9600 +

setpin A6 *+ mode input =

forever

serial print read analog pin A6 =

wait @ seconds

Project Result 1

X upload p
Click o upload the code to the coding box successfullythen click#™ to set the baud rate to 9600and you
can read the current photocell value. We put our hands on the photocell, and the value became smaller.

0

343 on

329
N7
304 .@-
291
277

282
247 A b,

gig Buadrate 9

198
184 End of line | LF & CR v ]
171

160
149 Hex form [

141
133 Auto scroll I

126 or
sena J72

Circuit Connection

We made a small dimming table lamp before, and now we want to make a light-controlled small table lamp. The basic
principles of the two are the same. Both are obtained by obtaining the analog value of the sensor and then adjusting
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the brightness of the LED.

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Serial
Sclal
Events serial begin baudrate 9600 «
Ev
Dat
@ when Arduino begin * Sl Hello KidsBlock JERTEN
Contral Jari
ariahla

Pins

F}

setpin 0 » mode input

Serigl

Data

set digialpin 0 + out high =
- Variable

setpempin 3 + out @
.S Type
e
.
Variab

read analogpin AD «
RGB LED
forever
F

' o
L o a

Corgol

O

Operatol

Complete Program
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senal begin baudrate 9600 *

setpin A6 ¥ mode input v

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

Set @variableby read analog pin A6 ¥

senal pnnt  vanable @ warp v

-];I— RGB Lamp Red# 6 = R_analogWrite | varable @ I° Green## 5 » G_analogWrite o Blue# 4 - B_analogWrite o

Project Result 2

Upload
Clicko upload the code to the coding box successfullythe photoresistor can detect the intensity of the
light. The brighter the light, the brighter the red LED in RGB.

5.2.14 Project 14: Sound

Project Introduction

The sound sensor is a common sensor. It has a built-in capacitive electret microphone and power amplifier. It can be
used to detect the sound intensity of the environment.

In this project, we use a sound sensor and a DC motor to make a voice-activated smart fan. When we make a sound,
the fan starts.
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Sound Sensor

Sound sensor is typically used in detecting the loudness in ambient environment. The Arduino can collect its output
signal by analog input interface.

The S pin is analog output, that is voltage signal real-time output of microphone. The sensor comes with a potentiometer,
so that you can turn it to adjust the signal gain.

It also has a fixed hole so that you can mount the sensor on any other devices. You can use it to make some interactive
work, such as a voice operated switch.

Read Sound Sensor Values

We first use a simple code to read the value of the sound sensor, print it in the serial monitor, and wire it as shown
below.

Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Pins

setpin 0 * mode input ~

Serigl

set digialpin 0+ out high =

Data
setppmpin 3 » uut@

Events Jariable
Type S
- s
o [
Contral ~ read analog pin  AD
O Control
Events

Operdtol Raa m

Serial .

\ariable: J

serfial begin baudrate 9600 « .
forever
My
Blocks
. EEUEIN Gl Hello KidsBlock BTG VRS . B

fariahlo "
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Complete Program

when Arduino begin

serial begin baudrate 9600 =

seftpin A2 *+ mode input =

forever

serial print read analogpin A2 =

wait @ seconds

Project Result 1

X upload p
Click o upload the code to the coding box successfullytap to set the baud rate to 9600then blow or
clap your hands at the sensor, you can see the sensor’s value changes significantly.
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o

0 {1
0

0

o |}
294

0

T2

0

0

0 Buadrate|| 3600 r '9

0

0 End of line | LF & CR v]
0

g _

203 Hex form [ |

426 I
0 Auto scroll [#

141 o i

€ (£

Circuit Connection

Next, we formally enter this project. We use a sound sensor and a small motor to make a sound-activated fan. Connect
to the circuit diagram below.

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Serial
Events serial begin baudrate 9600 -
Evegts
Dat
@ PR <eepint QRELEZEELY v -
Contradl far
ariahle
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Pins

setpin 0 + mode input «

Serigl
setdigiialpin 0 » out high =

Data

. setpwmpin 3 » uut@
Variable
Type

= . CCTXD
TEXT
©

OpeMNytol

read analog pin AD «

Motor INA# 10 = State GH~ INB# 11 + State HIGH =

MotorINA# 10+ State HGH+ INB# 11+ analogWite €
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Serial

Data

Variable
Type

TEXT

Complete Program
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when Arduino begin

serial begin baudrate 9600 «

setpin A2 + mode input =

%Mﬂturmh# 10 » State LOW <= INB# 11+ OState LOW =

forever

serial print  read analog pin A2 -

read analog pin A2 -

%Mntorlhm# 11 = State HIGH = INB# 10 =+ analogWiite st

wait o seconds

else
% Motor INA# 10 = State

Project Result 2

X upload

LOW « |INB# 11+ State LOW =

Click o upload the code to the coding box successfullythe microphone sensor can detect the sound. When
the value of the sound is greater than 650, the motor fan starts to rotate. If it does not reach 650, the motor fan does

not rotate.
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5.2.15 Project 15: Gas Sensor

Project Introduction

MQ-2 Gas Sensor module is useful for gas leakage detecting in homes and industries. It can detect LPG, i-butane,
propane, methane, alcohol, hydrogen and smoke.

Sensor Specification

Whenever the concentration of gas increases the resistance will decrease (but the current flow will get increased). It
leads to change in voltage and it is read at Analog out pin which tells how much gas is concentrated in normal Air. This
varied analog voltage is used to calculate the PPM of Gas.

Similarly, the Module has a Digital output (connected with an Op-Amp) along with a Potentiometer. The Thresh-
old/Sensitivity can be adjusted using the Potentiometer. Because to calibrate the sensor to an Idle condition. Once it
reaches the threshold, it will produce the output signal at A1 Pin.

Note: All MQ Sensor takes some time to work properly because of the Heater needs to be heated for a while.

Circuit Connection

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Serial

serial begin baudrate 9600 «

Events

Dat

fariahla

EELEING 8 Hello KidsBlock JERTET VR
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Pins

setpin 0 + mode input «

read analog pin AD «

Serigl
et digitalpin 0 v out high «
o
Data
. setpwmpin 3 » uut@
Variable
Type
® O o

RGB LED

R "
L Jf RGBlampRed?# 3+ R state HIGH~ Green# 5+ G State HIGH v Blue# 6+ B State HIGH

buzz

Passi e| Yt RGBlampRed# 3+ R analogWite ) Green# 5+ G_analogiWiite (€EF) Blue# 6+ B_analogWiite

Passive buzzer

Pasjyve
buzaer Jd TonePIN# 4+ frequency NOTE C3 »

DC
Moto

® J TonePIN# 4+ play music|| Bithday v
Servo

. ,—;i nolone 4 -
Tempers

J? TonePIN# 4 = frequency NOTE C3 * duration 1/4 =
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Events

Cofgrol

Operatol

“ariable:

@
My
Blocks

Pins

Serial

Data

Variable
Type

TEXT

Complete Program

5.2. Projects 203



Kidsbits Wiki

serial begin baudrate 9600

set pin

set pin
set pin
set pin
set pin
forever

serial print  read analog pin A1 ~

if read analogpin Al = > @ then

j TonePIN# 4~ frequency NOTE C4 ~

RGBLampRed# 6+ R_analogWite (&) Green# 5+ G analogwiite (J) Buet 3+ B analogwiie ()

RGB LampRed# 6 v R_analogWite ({J)) Green# 5« G analogWiite @) Biuet 3+ B_analogwiic ()

'ﬁ nofone 4«

Project Result

X upload
Click o upload the code to the coding box successfullythe gas sensor can detect combustible gas. After
detecting combustible gas, the buzzer will issue an alarm and the light on RGB will be red. If no combustible gas is
detected, the buzzer will not make a sound, and the light on it lights up green.

5.2.16 Project 16: Temperature Tester

Project Introduction

LM35 is acommon and easy-to-use temperature sensor. It does not require other hardware. You just need an analog port
to make it work. The difficulty lies in compiling the code to convert the analog value it reads into Celsius temperature.

In this project, we use a temperature sensor and RGB to DIY a temperature tester. When the temperature sensor touches
different temperature objects, the LED lights will show different colors.

Working Principle
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LM35 is a widely used temperature sensor with many different package types. At room temperature, it can achieve the
accuracy of +1/4°C without additional calibration processing.
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LM35 temperature sensor can produce different voltage by different temperature
When temperature is 0 °C, it outputs 0V; if increasing 1 °C, the output voltage will increase 10 mv.

The output temperature is 0°C 100°C, the conversion formula is as follows:

Vow 1ass (1) = wﬂﬁ%{: o e

Read temperature value

We first use a simple code to read the value of the temperature sensor, print it in the serial monitor, and wire it as shown
below.

Here, LM35 output is given to analog pin A3 of Mainboard. This analog voltage is converted to its digital form and
processed to get the temperature reading.

Look for Code Blocks
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You can drag blocks to edit. Blocks listed below are for your reference

Pins

seipin 0 mode input »

Serial

Dat
;ﬂ setpempin 3 - uut@

Jariable

setdigitalpin 0 » out high =

Events

Type
. .
. TEXTl - > |
Contrdl -
Events

Operdtol a2l o

\Variable: =4

@ (P
My
Blocks
. 5

Co

Temperature

Serial

al
serfial begin baudrate 9600 «

EEUEIN Gl Hello KidsBlock JEYET VRS

Complete Program

S

Dat

fariahlo
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serial begin baudrate 9600 «

setpin A3 =+ mode inputw

forever

Project Result 1

2. upload j 7
Click o upload the code to the coding box successfullytap to set the baud rate to 9600and then you
can read the current temperature value.

AN N L LW

26.35C 00
26.84C

27.82C

27.33C ]ﬁ[
27.82C

27.82C

26.84C

28 30C P .
27.82C

27.82C Buadrate | 9600
28.79C
28 30C End of line [LF & CR v]
27.33C

27.82C

28.79C Hex form []

23.30C
[

27.33C Auto scroll

L

29.28C

Circuit Connection

Now use the LM35 temperature sensor and RGB to do a temperature tester. When the temperature tester senses different
temperatures, different LEDs will light up. Follow the diagram below for wiring.
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Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Serial

Saal

serial begin baudrate 9600 «

Ev
@ PY serial print (GELLGESY wap ~
Control

fariahla

Pins

w
Events

-9

O
Control .
|

setpin 0+ mode input «

@)

Events

setdigitalpin 0 » out high =

M

Data

Variable

forever
F
E e

Opegtol

Corfrol el

Variaye:

Opergtol

. CTTED

My ® , TEXT
Blocks Variable: read analogpin A0 +
- - [ ]
RGB LED
Temperature R
L ﬁ RGBLampRedf¥ 3+ R state HIGH v Greent 5+

Passiv 4 RGB Lam i
AL pRed# 3+ R_analogWrite Green# 5 »
buzze ek @

Complete Program

Note: The temperature value in the program can be changed depending on the situation.
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serial begin baudrate 9600 =
setpin A3 + mode input v
forever
serial print LM35 read temperature PIN: A3 = no-warp v

sernal print o wamp v

LM35 read temperature PIN: A3 =

-:Q’- RGB LampRed# 6+ R state HIGH + Green# 5 G State LOW » Blue¥ 3+ B State LOW »

LM35 read temperature PIN: A3 = < @ L M35 read temperature PIN: A3 = < @ then

:Q_’- RGBLampRed# 6 v R state LOW v Green# 5v G State HIGH + Blue# 3 v B _State LOW =

LM35 read temperature PIN: A3 = < @ then

—:[:.;P RGB LampRed# 6+« R state LOW +» Green# 5+ G State LOW + Blue¥ 3+ B State HIGH =

Project Result

X upload
Click o upload the code to the coding box successfullythe temperature sensor can detect the outside
temperature.

When the temperature is greater than or equal to 35°C, the RGB LED lights up red.
When the temperature is greater than or equal to 30°C and less than 35°C, the RGB LED lights up green;
When the temperature is less than 30°C, the RGB LED lights up blue,

You can use this item to make a temperature reminder water cup.

5.2.17 Project 17: Turns An LED On

Project Introduction

Dot matrices seem to be very unfamiliar, but in fact it is everywhere in our lives. It is widely used in some outdoor
billboards, game consoles, and supermarkets.

And a LED dot matrix has many advantages, such as power saving, long service life, low cost, high brightness, wide
viewing angle, long visual range, waterproof and so on. It can meet different needs, so it has great prospects.

The 8*8 dot matrix integrated on the coding box uses I2C communication. It can control up to 64 LEDs and display
interesting patterns, including numbers, characters, and graphics with only two signal pins.

What’s more, the 8*8 dot matrix is equipped with a HT16K33 driver chip .Through a simple I2C interface, we can
control the chip to work and drive the 8*8 dot matrix screen.
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Now we are about to start many 8*8 dot matrix projects. Firstly, let’s turn on a led on the dot matrix.

Project Circuit

Project Principle

The theory behind the 8*8 dot matrix is quite simple. It is driven by the chip HT16K33 of the micro-controller. It has
64 LEDs, sitting in 8 rows and 8 columns. In order to locate these LEDs quickly, as the figure shown below, we can
regarded this matrix as a coordinate system and create two aces by marking those in rows from 0 to 7 from bottom to
top, and the ones in columns from O to 7 from the left to the right.

Y/

O N WDHh U O

O NWAUIO N

____...x

Then,what we should do to light a LED ?

Please have a look at the following picture.
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Y

O N WD U1 O N

O N WPHAUIO N

X

According to coordinate system created, the red spot in the above picture can be recorded as (3,2). Then we integrate
its position into the code to write the following code.

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference
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. Matrix HT16K33
DC

Init HT16K33 Matrix

HT16K33 Matrix display face

HT16K33 Matrix X Axis o

Events

HT16K33 Matrix refresh
forever

Ev Cofol
( AWli| when Arduino begin ||IF HT16K33 Matrix clear
Control Operathi

Complete Program

when Arduino begin
Init HT16K33 Matrix

& HT16K33 Matrix clear

[ HT16K33 Matrix clear

[E[[{[[[ HT16K33 Matrix X Axis o Y Axis o State

l  HT16K33 Matrix refresh

Project Result

I upload
Clicko upload the code to the coding box successfullythe LED dot matrix will display the required LED
as shown in the figure below.
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5.2.18 Project 18: Turn On A Line

Project Introduction
In the previous project, we have turned on one LED while in this lesson we will light a row of LEDs, that’s 8 LEDs.

Project Principle
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O= N WD OO N

O, N WPHUITO N
X

Please look at the above picture. What we can do to light this whole line of red spots?
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(0,5) (7,9)

O, N WD U O N

X

From the figure above, it is clear that the starting point of this line is (0,5) ,follow by1,5,2,5,35,4,5,55,6,5and then the
ending point is (7,5)Then we log them and place them into the code.

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference
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Events

Ev

Contradl

when Arduino begin

Complete Program

Comgol

Operathi

forever

DC

Matrix HT16K33

Init HT16K33 Matrix

HT16K33 Matrix display face

HT16K33 Matrix X Axis o
HT16K33 Matrix refresh

HT16K33 Matrix clear
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BE  Init HT16K33 Matrix

HT16K33 Matrix clear

HT16K33 Matrix X Axis o Y Axis o State

HT16K33 Matrix X Axis o Y Axis o State

HT16K33 Matrix X Axis o Y Axas o State
HT16K33 Matrix X Axis o Y Axas o State

HT16K33 Matrix X Axis o Y Axis o State

HT16K33 Matrx X Axis o Y Axis o State

HT16K33 Matrix X Axis o Y Aas o State
HT16K33 Matrix X Axis o Y Axas o State

HT16K33 Matnx refresh

Project Result

X upload
Click o upload the code to the coding box successfullythe LED dot matrix will display as shown in the
figure below.
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5.2.19 Project 19: Display A Rectangle

Project Introduction
Are you getting more excited about our next project?
This time, we intend to make it more challenging and let the matrix display a rectangle.

Project Principle
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Y

O N WD OUOIT O

O, N WPH U O
X

Likewise, please eye the picture above.

What we should do to light all these red spots shaped in a rectangle? We need to light the corresponding LED. To
showcase a rectangle or a square with these LEDs, We need to figure out exactly where these points are.

Let’s find the position of the blue spotthe starting point, in the picture below.
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<

N
O N WD OUI O N

O, N WPHAUTO N
X

It is explicit that the position of the blue spot s (1,2). To light this rectangle, what required to do is adding the dimension
of the rectangle behind the position value of this point. Then find the corresponding position X and Y values of LED
that need to be lit one by one.

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference
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Events

Ev

Contradl

when Arduino begin

Complete Program

Comgol

Operathi

forever

DC

Matrix HT16K33

Init HT16K33 Matrix

HT16K33 Matrix display face

HT16K33 Matrix X Axis o
HT16K33 Matrix refresh

HT16K33 Matrix clear
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i it HT16K33 Matrix

Bl rmi6K3s matic x nis (@) v axis @) state
Bl vmiska maix x ais (@) vads @@ state
HT16K33 Matrix X i () v axis () state
HT16K33 Matrix X i () v axis (@) state
Bl vmisks3maix x axs (@) vads @) state
Bl vmisksamawix x ais (@) vads @) state
HT16K33 Matrix X i {§]) v axis (@) state
HT16K33 Matrix X i (€] v axis (@) state
Bl vmisksamatix x axs (@) vads @) state
Bl vmisksamatix x axs (@) vads @@ state

HT16K33 Matrixx X Aods a ¥ Aods a Stale

Bl rmi6K3s matix x nis (@) vaxs @) state

Bl vmisksamatix x axs (@) vads @) state
HT16K33 Matrix X i () v axis (€] state
HT16K33 Matrix X i () v axis () state

Bl vmisksamatix x as (@) vads @@ state

Project Result

X upload
Click o upload the code to the coding box successfullythe LED dot matrix will display the pattern as
shown in the figure below.

5.2. Projects 223



Kidsbits Wiki

5.2.20 Project 20: Display Images

Project Introduction

Mobile phones, computer screens, billboards and other display devices all consist of many small luminous units. How-
ever, the 8*8 dot matrix has only 64 luminous units. Though it can’t display some nice images with high-resolution, it
can show some cute pictures, such as patterns shaped in little heart, cute facial expressions, avatars and others.

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference
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O

Events

Cofgrol

Dper o]

i1.a'ar|‘atl:1ﬁlne'

My
Blocks

Complete Program

Ev

Controdl

Events

Matrix H 116K.43

Init HT16K33 Matrix

HT16K33 Matrix display face 1

HT16K33 Matrix X Axis o i

WENVEl ©E  HT16K33 Matrix refresh
HT16K3

H HT16K33 Matrix clear
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Init HT16K33 Matrix

HT16K33 Matrix clear

HT16K33 Matrix display face — —

HT16K33 Matrix refresh

Project Result

i . Upload . o
Click o upload the code to the coding box successfullythe LED dot matrix will
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5.2.21 Project 21: Buttons+8*8 Dot Matrix

Project Introduction

There are two built-in buttons on the coding box, which we have used to control DIY lamps in previous project. While
in this project, we will combine these buttons with the 8*8 dot matrix to make displays.

Working Principle

Preciously,we learned that the signal pins of the two buttons should be connected with D12 and D13 and how to make
the matrix to show characters. Bearing these knowledge in mind, we will complete this project. When the button on

the left side is pressed, “ will be displayed while when the right is pressed,will be shown.

Project Circuit

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference
Matnx H I1'T6K33

Motor B Init HT16K33 Matrix

@

Events

HT16K33 Mairix display face

Cogrol

HT16K33 Matrix X Axis o i

Events

Operatol

Ev O HT16K3
@ Variable: HT16K33 Matrix clear
Control -

Matrix 855 HT16K33 Matrix refresh
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Pins

setpin 0+ mode input

Seri
setdigitalpin 0 » out high »

Data

Variable
Type

'!!th '||'2*1I'
Ope ‘.

Complete Program

setpampin 3 ~
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B Init HT16K33 Matrix
setpin 12 * mode input =
seipin 13 + mode input
HT16K33 Matrix clear
HT16K33 Mairix display face

HT16K33 Matrix refresh

read digital pin 12 =
HT16K33 Matrix clear
HT16K33 Matrix display face ¥ »

HT16K33 Matrix refresh

read digitalpin 13+ = () _then

HT16K33 Matrix clear
HT16K33 Matrix display face > < =

HT16K33 Matrix refresh

Project Result

3 1. Upload .
Click o upload the code to the coding box successfully

nn-=
the LED dot matrix first displays ress the left button and the LED dot matrix displays “ Press the right
button and the LED dot matrix displays .
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5.2.22 Project 22: Light Sensor+8*8 Dot Matrix

Project Introduction

We have made a night light based on the property of the light sensor that its resistance decreases with the increasing of

the light.

In this project, we will show you something intriguing too. We will combine the matrix with the light sensor to display

the length of the light.

Project Principle

The signal pin of the light sensor is wired with the A6 of the MAX development board. And the light column displayed
on the 8*8 dot matrix will change with the external light detected by the light sensor.

When the detected light is darker, the light column displayed is shorter; when the light becomes brighter, the light

column gets longer;

Project Circuit

Project Code
Look for Code Blocks

You can drag blocks to edit. Blocks listed below are for your reference

Events
Corgol
when Arduino begin @
Operatl

Variable Type

Set @ variable by o

Declare Global + variable Type i

Pins

seipin 0 » mode input «

Serigl
setdigitalpin 0 »+ out high

Data

. setppmpin 3 » ﬂlﬂ@

Variable
Type

TEXT

read digital pin 0 «

read analog pin AD »
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Matrix HT16K33

B InitHT16K33 Matrix

HT16K33 Matrix display face N N »

Bl HT16K33 Matrix X Axis o Axds o State HIGH

Matrix B HT16K33 Matrix refresh
HT16K3

Tem

BE  HT16K33 Matrix clear

Data

map @) rom (@) . @) (€D . @D

L T SRR W

Complete Program

when Arduino begin
B init HT16K33 Matrix

setpin A6 *+ mode input v

Declare Global + vanable Type int + Name @ELUINERN Assigned to o
Declare Global + varable Type int + Name @ELNINEIE Assigned to o

forever
Set QELNAEWE vanable by  read analog pin A6 »
SISEM Light val2 RETEL NGO ERERTETEL M Light vall JRiGly i o , WlzEl )to( o . @ )

HT16K33 Matnx clear

__ﬁ HT16K33 Matrox X Acas o Y Aas  vanable @ELNIEES Siate HIGH »

HT16K33 Matnx refresh
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Project Result

Upload
Clicko upload the code to the coding box successfullythen cover the photoresistor with your hand and
change the intensity of the light, the LED on the dot matrix will move according to the intensity of the light.
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