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About Arduino

Arduino is an open-source electronics platform based on easy-to-use
hardware and software. Arduino boards are able to read inputs - light on a
sensor, a finger on a button, or a Twitter message - and turn it into an output
- activating a motor, turning on an LED, publishing something online. You can
tell your board what to do by sending a set of instructions to the
microcontroller on the board. To do so you use the Arduino programming
language (based on Wiring), and the Arduino Software IDE (based on
Processing).

Over the years Arduino has been the brain of thousands of projects, from
everyday objects to complex scientific instruments. A worldwide community of
makers - students, hobbyists, artists, programmers, and professionals - has
gathered around this open-source platform, their contributions have added up
to an incredible amount of accessible knowledge that can be of great help to
novices and experts alike.

Arduino was born at the Ivrea Interaction Design Institute as an easy tool for
fast prototyping, aimed at students without a background in electronics and
programming. As soon as it reached a wider community, the Arduino board
started changing to adapt to new needs and challenges, differentiating its offer
from simple 8-bit boards to products for IoT applications, wearable, 3D
printing, and embedded environments. All Arduino boards are completely
open-source, empowering users to build them independently and eventually
adapt them to their particular needs. The software, too, is open-source, and it
is growing through the contributions of users worldwide.
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About Processing

What is processing?

Processing is a programming language, development environment, and online
community. Since 2001, Processing has promoted software literacy within the
visual arts and visual literacy within technology. Initially created to serve as a
software sketchbook and to teach computer programming fundamentals
within a visual context, Processing evolved into a development tool for
professionals. Today, there are tens of thousands of students, artists,
designers, researchers, and hobbyists who use Processing for learning,
prototyping, and production.

» Free to download and open source

» Interactive programs with 2D, 3D or PDF output

» OpenGL integration for accelerated 3D

» For GNU/Linux, Mac OS X, and Windows

» Over 100 libraries extend the core software

PROCESSING SOFTWARE

Download Processing:
https://www.processing.org/download/

For more detailed information about Processing IDE, please refer to the
following link:
https://www.processing.org/reference/environment/

If you have any question when you use it, you can post on our official forum,
we will solve it immediately. the forum website is :
http://www.adeept.com/forum
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Download

Arduino official website: www.arduino.cc

Download steps:

1. Enter Arduino official website and find “DOWNLOADS” and click it

% Q @ SIGNIN

ARDUINO PRODUCTS EDUCATION RESOURCES COMMUNITY HELP

WHAT IS ARDUINO?

CREATE,
SHARE.WIN!

We're giving away a MKR
board to one new Arduino
Create user each month.

Sign up today for

A BEAUTIFULLY FINISHED
a chance to win!

ARDUINO TEMPERATURE AND

HUMIDITY SENSOR

rEMBYME Lo
ARDUINO MEGA P

2. According to your need, you can download any kind of system of arduino
IDE

(00} HOME BUY SOFTWARE PRODUCTS SIGN IN

RESOURCES COMMUNITY HELP (o] 7]

EDU

° . . . . . = -

Download the Arduino IDE

Windows ins

Windows zi7
ARDUINO 1.8.5 Windows app fequires Win £10r 10
The ope Arduno Software (IOF; o

Mac OS X107 Liva or newer

Linux 32 vits
Linux 64 bits
Linux ArM
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3. Enter download page and click “JUST DOWNLOAD”

Q @ sioNIN

ARDUINO HOME BUY SOFTWARE PRODUCTS EDUCATION RESOURCES COMMUNITY HELP

Contribute to the Arduino Software

$3 $5 $10 $25 $5Q  OTHER

T

Arduino installation steps:

1. When the download finishes, proceed with the installation and please allow
the driver installation process when you get a warning from the operating
system.

'E'—.':_.':E'_'..-_' nstalation JTIONS >

Ched: the compaonents you want to install and unched: the components
e.0) you don't want to install. Click Mext to continue.

Select compaonents to install: Install Arduine software
Install USE driver
Create Start Menu shortout

Create Desktop shortout
Assodiate .ino files

Space required: 392, TMB

Cancel | mullzoft Inskall Swskem w2, 46
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2. Choose the components to install

l?'_gl Arduino Setup: Installation Folder >

Setup will install Arduino in the following folder. To install in a different
o0l folder, dick Browse and select another folder. Clids Install to start the
installation.

Destination Falder

Z:\Program Files (x88)\Arduino

Space required: 392, TMB
Space available: 24.6GB

Cancel | Mullsaft Install System v, 46 B Install

3. Choose the installation directory (we suggest to keep the default one)

@l Arduine Setup: Installing

Extract: c++.exe
.C:’ [

Cancel | Mullsoft Install System v2.46 = Back
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4. The process will extract and install all the required files to execute properly
the Arduino Software (IDE)

Arduino IDE installation video tutorial address:

https://youtu.be/BsTDVB8B240
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Processing

Processing official website: https://processing.org

1. Enter Processing official website and find “Download Processing”

Processing  p5.js

/proce

/ ~

e Donate

Ple
Pro

in us as a member o
1g Foundation. Wer

Exhibition

cessing 3! Dan explains the new features and changes; | -
# S as -

mentions are on the Vime

I Download Processing l

by Leslie Nootebocom

Browse Tutorials

Visit the Reference

essing for learning and pr

» Free to download and open source

.
with 2D, 3D or PDF output ‘/ .
» OpenGL integration for accelerated 2D and 3D
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2. Click “ Download Processing” and then you can download the version you
want according to your computer system

Download Processing. Processing isfavailable for Linux, Mac OS X, and
Windows. Select your choice to dpynload the software below.

337
Window Linux MacOS X
Toc Windows Linux
Linux
Tuts
Read about the changes in 3.0, The list of revisions covers the differences

between releases in detail.

cover Processing is free, o
Download worldwide commury

-source software. Your donation supports our
. We need your help!

Donate
o One way to donate is to become a sing Foundation Member. Please become a member today to help us continue
Exhibition to provide access to quality, free, ofgh-source software,
Reference
. . Education
Individual Studio R
Institution !
525 5250
5500

Boocks
Handbook .

Your membership supports:
Qverview » Software development for Processing, ps.js, Processing.py, as well as Processing for Android and ARM
People » Education resources induding code examples and tutorials

» Fellowships
Shop » Community Advocacy and Events
» Forum If membership isn't your thing, but you want to help, we love donations!

TS L CE—

» Facebook
» Medium
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4. After downloading, you can open the compressed files directly or you can
decompress the files to where you want to keep it, and then open
processing.exe and use it directly.

€D sketch_180323a | Processing 3.3.7 = B8] %
File Edit Sketch Debug Tools Help

sketch_1803|

@ Welcome to Processing 3

Read about what’s new in 3.0 =

Note that some sketches from Processing 2 may not
be compatible. What has changed?

Show this welcome ————
R Get Started
message each time

EM Console A\ Erors
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5. After coding, click the

result.

execution button below, and then you can see the

You are runnin =4

EM console

A\ Errors

the latest build ds

6. In this way, we finished the downloading and use of processing.

-10 -
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Chapter 1 LED

Project 1.1 Blinking LED

Experimental objective:

In this experiment, we will learn how to light and extinguish the LED lamp.
Required materials:

- 1* Arduino UNO
- 1* USB Cable

- 1* 220Q Resistor
- 1* LED

- 1* Breadboard

- 2* Jumper Wires

Operating principle:

In this lesson, we will program the Arduino's GPIO output high(+5V) and low
level(0OV), and then make the LED which is connected to the Arduino’s GPIO
flicker with a certain frequency.

1. What is the LED?

The LED is the abbreviation of light emitting diode. It is usually made of
gallium arsenide, gallium phosphide semiconductor materials. The LED has
two electrodes, a positive electrode and a negative electrode, it will light only
when a forward current passes, and it can be red, blue, green or yellow light,
etc. The color of light depends on the materialsit was made of.

In general, the drive current for LED is 5-20mA. Therefore, in reality it usually
needs an extra resistor for current limitation so as to protect the LED.

2. What is the resistor?

The main function of the resistor is to limit current. In the circuit, the character
‘R’ represents resistor, and the unit of resistor is ohm(Q).

The band resistor is used in this experiment. A band resistor is one whose
surface is coated with some particular color through which the resistance can
be identified directly.

-11 -
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|

ol @

There are two methods for connecting LED to Arduino’s GPIO:

@)

220Q /z( |
" GPO - N |1+ axorov
R LED

As shown in the schematic diagram above, the anode of LED is connected to
Arduino’s GPIO via a resistor, and the cathode of LED is connected to the
ground(GND). When the GPIO output high level, the LED is on; when the GPIO
output low level, the LED is off.

The size of the current-limiting resistor is calculated as follows: 5~20mA
current is required to make an LED on, and the output voltage of the Arduino
UNO’s GPIO is 5V, so we can get the resistance :

R=U/I=5V/(5~20mA) = 250Q~1KQ

Since the LED has a certain resistance, thus we choose a 220ohm resistor.

@

2200 S
VCC(sV)| 1 >| GPIO |
R LED

As shown in the schematic diagram above, the anode of LED is connected to
VCC(+5V), and the cathode of LED is connected to the Arduino’s GPIO. When
the GPIO output low level, the LED is on; when the GPIO output high level, the
LED is off.

The experiment is based on method (@), we select Arduino's D8 pin to control
the LED. When the Arduino’s D8 pin is programmed to output high level, then
the LED will be on, next delay for the amount of time, and then programmed

-12 -
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the D8 pin to low level to make the LED off. Continue to perform the above
process, and then you can get a blinking LED.

Required functions:
® setup()

The setup () functionis called when a sketch starts. Use it to initialize variables,
pin modes, start using libraries, etc. The setup function will only run once,
after each powerup or reset of the Arduino board.

®loop()

After creating a setup () function, which initializes and sets the initial values,
the loop () function does precisely what its name suggests, and loops
consecutively, allowing your program to change and respond. Use it to actively
control the Arduino board.

@ pinMode()
It configures the specified pin to behave either as an input or an output.

As of Arduino 1.0.1, it is possible to enable the internal pullup resistors with
the mode INPUT_PULLUP. Additionally, the INPUT mode explicitly disables the
internal pullups.

@ digitalWrite()
It writes a HIGH or a LOW value to a digital pin.

If the pin has been configured as an OUTPUT with pinMode (), its voltage will
be set to the corresponding value: 5V (or 3.3V on 3.3V boards) for HIGH, OV
(ground) for LOW.

If the pin is configured as an INPUT, digitalWrite () will enable (HIGH) or
disable (LOW) the internal pullup on the input pin. It is recommended to set
the pinMode () to INPUT_PULLUP to enable the internal pull-up resistor.

o delay()

Pauses the program for the amount of time (in miliseconds) specified as
parameter. (There are 1000 millisecondsin a second.)

Operating steps:

-13-
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1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept UNO
Arduino
E— Uno ——
(Rev3)
L Rl
2200
=
LEDI
Red (633nm)

-14 -
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connection diagram

D I T R S N A R
D B R A A SR A SR e
D D R A
e 1 1 I )
L L I I e '.R'l LU R I I

220Q

L I T I R T R )
D I L e R R
D R T I N )
. R R )
I . e T T N )

L I T T T T A T R )
D I S R A
.o

e e ee s e eee seeee seeee osseflee ceofler c e e e e e eee e e e
®e e e s s e e e sesee sesee seoflee eceefler e s e se e ses e s e

2. Examine the circuit connection carefully in step 1, and connect the arduino
UNO to the computer.

-15-
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3. Start arduino IDE and choose the development board type.
’@ Blinking_LED | Arduino 1.8.5 =N X
File Edit Sketch M Help
Auto Format Ctrl+T
Archive Sketch
Blinking_LED Fix Encoding & Reload
Serial Monitor Ctrl+Shift+ M 0
Serial Plotter Ctrl+Shift+L

WiFi101 R Updat
i e Boards Manager...

Board: "Arduino/Genuino Uno” ) Arduinoc AVR Boards
Port: "COMG (Arduino/Genuino Uno)” [ Arduino Yin
Get Board Info IO Arduino/Genuine Uno I
int ledPin=8: Programmer: "AVRISP mkIl | Arduino Duemilanove or Diecimila
void setup() Burn Bootloader Arduino Nano
{ Arduino/Genuino Mega or Mega 2560
pinMode (ledPin, OUTFUT) ; //Set the digital 8 port mode, O Arduino Mega ADK
1 Arduino Leonardo
void loop() Arduino Leonardo ETH

{

Arduino/Genuino Micro

digitalWrite(ledPin, HIGH) ; //HIGH is set to about 5V PINS .
Arduino Esplora

delay (1000 ; //5et the delay time, 1000 = 15 . .

L R ) Arduino Mini
digitalWrite(ledPin,LOW) . //LOW is set to about 5V PINS e "
delay (1000 ; //Set the delay time, 1000 = 1S bt [Eliems

] Arduino Fio

Arduino BT

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

Arduino Gemma =

-16 -
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5. Choose the port number
€ Blinking_LED | Arduine 1.8.5 =HACN X
File Edit Sketch |Tools| Help
Auto Format Cirl+T
Archive Sketch
Blinking_LED Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M it
Serial Plotter Ctrl +Shift+L
WiF101 Firmware Updater
Board: "Arduino/Genuino Uno® »
Port: "COMG (Arduino/Genuina Uno)" ) Serial ports
Get Board Info I v COMB (Arduino/Genuino Uno) I
int ledPin=8; Programmer: "AVRISP mkII® » LED
void setup () Burn Bootloader
{
pinMode (ledPin, OUTPUT) ; J//8et the digital 8 port mode, CUIPUT: Output mode
t
void loop()
{
digitalWrite (ledPin, HIGH) ; //HIGH is set to about 5V PINS
delay (1000) ; //8et the delay time, 1000 = 15
digitalWrite(ledPin,LOW): //LOW is set to about 5V PINS
delay (1000) ; //5et the delay time, 1000 = 15
t
wino Uno an COME

Notice: In the tutorial, the port number of UNO which recognized by
PC is COM6, here we can replace COM6 with COM1, COM2, COM3::----

-17 -
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6. Compile the experimental code in IDE and download it to arduino UNO R3
Experimental code:

@ Blinking_LED | Arduino 1.8.5 E=ER

Ele Edit Sketch Tools Help

Blinking_LED

int ledPin=8; //definition digital 8 pins as pin to control the LED
void setup()
{
pinMode (1edPin, OUTPUT) ; //5et the digital 8 port mode, OUTPUT: Output mode
1
void loop()

{
digitalWrite (ledPin, HIGH) ; //HIGH is set to about 5V PINS
delay (1000) ; //5et the delay time, 1000 = 15
digitalWrite (1edPin, LOW): //LOW is set to about 5V PINS
delay (1000) //5et the delay time, 1000 = 15

ino Uno on COME

Experimental result:

Now, we can see the LED lamp is flashing consecutively with one second on
and one second off.

-18 -
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Experimental conclusion :

After this course, we know how to make the LED lamp flashing; next we will do
more interesting experiments about the lamp.

Video Link: https://youtu.be/QpCAIuUH7D_E

-19-
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Project 1.2 LED Flowing Light

Experimental objective:

In this experiment, we will learn how to make an LED flowing light. This
experiment is almost the same as the first one, and we need to control 8 LED
lamps, and make it look like flowing water.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 8% 220Q Resistor

- 8* LED

- 1* Breadboard

- Several Jumper wires

Required functions:

@ for statements

The statement is used to repeat a block of statements enclosed in curly braces.
An increment counter is usually used to increase and terminate the loop. The
statement is useful for any repetitive operation, and is often used in
combination with arrays to operate on collections of data/pins.

There are three parts to the for loop header:

For (initialization; condition; increment) {
//statement (s) ;
}

parenthesis

declare variable (optional)

initialize test increment or
decrement

L

for(int x = 0; x < 100; ==x++){

println(x); // prints 0 to 99

The initialization happens first and exactly once. Each time through the loop,

-20-
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the condition is tested; if it's true, the statement block, and the increment is
executed, then the condition is tested again. When the condition becomes
false, the loop ends.

Operating steps :

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Y

Adeept UNO
} . R1
———ResET D0/RX e LED1 220Q
—— RESETZ2 D1/TX [~
—— 1 AREF D2
FE— Nl 13 PWM
— £ 15 PWM
— ] 6 PWM
) Arduino

— Uno

Y (Rev3) AAAA

-21-



@

www.adeept.com
Adeept P

connection diagram

C o e e “ o e e v o e “ v 00 ® e v o oo e 0 "o e e o v “ oo
v e e e “ e e e e “ oo e LR ¢ e e e CR R “ e e e e v e

CL R

® e e s 00

L N I R L I
L R . P LR
LU R A L R
L R I [ oo L R

® e 00000 CRC R e

LR R L I

LR R C R

LR R L R
“ e e

2. Compile the experimental code and download it to arduino UNO R3

Experimental code

/***********************************************************

File name: flowingLed.ino
Description: LED turn lighting control
Website: www.adeept.com
E-mail: support@adeept.com
Author: Robot
Date: 2018/02/28
***********************************************************/
void setup()
{

unsigned char ledPin; //ledPin will be set to 1,2,3,4,5,6, 7
and 8.

for(ledPin=1;ledPin<=8;ledPin++)//In turn set 1 ~ 8 digital pins to
output mode

pinMode (1ledPin,OUTPUT) ; //Set the ledPin pin to output mode
}
void loop()

-22 -
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unsigned char ledPin; //ledPin will be set to 1,2,3,4,5,6, 7
and 8.

for (ledPin=1;ledPin<=8;ledPin++)//Every 200ms on in order LEDI ~ 8
{

digitalWrite (ledPin,HIGH) ; //led on

delay (200); //Delay 200 ms
}
for(ledPin=1;ledPin<=8;ledPin++)//Every 200ms off in order LEDIl ~ 8
{

digitalWrite (ledPin, LOW) ; //led off

delay (200); //Delay 200 ms

}

Experimental result:

Now we can see that the LED lamp is bright and extinguished in sequence just
like flowing water

Experimental conclusion:

After this course, we know how to make an LED flowing light.

-23 -
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Chapter 2 Button

Project 2.1 Controlling an LED with

a button

Experimental objective:
In this experiment, we will learn how to control an LED with a button.
Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* LED

- 1* Button

- 1* 10KQ2 Resistor

- 1* 220Q Resistor

- 1* Breadboard

- Several Jumper wires

Operating principle:

1. Button

Buttons are a common component used to control electronic devices. They are
usually used as switches to connect or disconnect circuits. Although buttons
come in a variety of sizes and shapes, the one used in this experiment will be
a 12mm button as shown in the following pictures. Pins pointed out by the
arrows of same colorare meant to be connected.

-24-
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The button we used is a normally open type button. The two contacts of a
button are in the off state under the normal conditions, only when the button
is pressed they are closed.

The schematic diagram we used is as follows:

GPIO >
—

R —— 1K
GND(OV)-||I N — Jveasv)

The button jitter must be happened in the process of using. The jitter
waveform is as the flowing picture:

—=m— press the button WN

—Be- jitter no jitter jitter  [e—=—

Each time you press the button, the Arduino will think you have pressed the
button many times due to the jitter of the button. We must deal with the jitter
of buttons before we use the button. We can use the software programming to
remove the jitter of buttons, and you can use a capacitance to remove the
jitter of buttons. We will introduce the software method. First, we detect

-25-
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whether the level of button interface is low level or high level. When the level
we detected is low level, 5~10 MS delay is needed, and then detect whether
the level of button interface is low or high. If the signal is low, we can confirm
that the button is pressed once. You can also use a 0.1 UF capacitance to clean
up the jitter of buttons. The schematic diagramis shown below:

C H 0. luF GPIO

GND(OV) -|| — — [vecsv)

o

2. Interrupt

Hardware interrupts were introduced as a way to reduce wasting the
processor's valuable time in polling loops, waiting for external events. They
may be implemented in hardware as a distinct system with control lines, or
they may be integrated into the memory subsystem.

Required functions:

@ attachlInterrupt(interrupt, ISR, mode)

It specifies a named Interrupt Service Routine (ISR) to call when an interrupt
occurs. Replace any previous function that was attached to the interrupt. Most
Arduino boards have two external interrupts: numbers 0 (on digital pin 2) and
1 (on digital pin 3).

Generally, an ISR should be as short and fast as possible. If your sketch uses
multiple ISRs, only one can run at a time, other interrupts will be ignored
(turned off) until the current one is finished. As delay () and millisecond () both
rely on interrupts, they will not work while an ISR is running.
delayMicroseconds (), which does not rely on interrupts, will work as expected.

Syntax

Parameters

Pin: the pin number

ISR: the ISR will be called when the interrupt occurs; this function must take
no parameters and return nothing. This function is sometimes referred to as
an interrupt service routine.
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Mode: defines when the interrupt should be triggered. Four constants are
predefined as valid values:
-LOW to trigger the interrupt whenever the pin is low,
-CHANGE to trigger the interrupt whenever the pin changes value
-RISING to trigger when the pin goes from low to high,
-FALLING for when the pin goes from high to low.
@ digitalRead()

Read the value from a specified digital pin, either HIGH or LOW.
Syntax

Parameters

Pin: the number of the digital pin you want to read (int)
Returns

HIGH or LOW

@ delayMicroseconds(us)

Pauses the program for the amount of time (in microseconds) specified as
parameter. There are a thousand microseconds in a millisecond, and a million
microsecondsin a second.

Currently, the largest value that will produce an accurate delay is 16383. This
could change in future Arduino releases. For delays longer than a few thousand
microseconds, you should use delay () instead.
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Operating steps :

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept UKD

31

) 11

I 2200

Arduino
— Unao —
(Rev3)

7
y LEDI 530(‘1
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2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Examine the high and low electrical level and judge the state of the button.

/***********************************************************

File name: Controlling an LED with a button.ino

Description: When you press the button, you can see the state
of the LED will be toggled. (ON->OFF, OFF->ON) .

Website: www.adeept.com

E-mail: support@adeept.com

Author: Robot

Date: 2018/02/28

***********************************************************/

int ledpin=11; //definition digital 11 pins as pin to control
the LED
int btnpin=2; //Set the digital 2 to button interface

Volatile int state = LOW; // Defined output status LED Interface

Void setup()
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pinMode (ledpin,QUTPUT) ;//Set digital 11 port mode, the OUTPUT for the
output
pinMode (btnpin, INPUT); //Set digital 2 port mode, the INPUT for the input

void loop()
{
if (digitalRead (btnpin)==LOW) //Detection button interface to
low
{
delay(10); //Delay 10ms for the elimination of
key leading-edge jitter
if (digitalRead (btnpin)==LOW) //Confirm button is pressed
{
while (digitalRead (btnpin)==LOW) ;//Wait for key interfaces to high
delay(10); //delay 10ms for the elimination of
key trailing-edge jitter
while (digitalRead (btnpin)==LOW) ;//Confirm button release
state = !state; //Negate operation, each time you run

the program here, state the HGIH becomes LOW, or the state becomes the

LOW HGIH.
digitalWrite (ledpin,state); //Output control status LED, ON or
OFF
}
}
}
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Interrupt the button and judge the state of it
/***********************************************************

File name: btnAndLed02.ino

Description: Using interrupt mode, every time you press the
button, LED status is switched (ON->OFF, OFF->ON) .

Website: www.adeept.com

E-mail: support@adeept.com

Author: Robot

Date: 2018/02/28

***********************************************************/

int ledpin=11; //definition digital 11 pins as pin to control
the LED
int btnpin=2; //Set the digital 2 to button interface

volatile int state = LOW; //Defined output status LED Interface

void setup ()
{

pinMode (ledpin, OUTPUT) ; //Set digital 11 port mode, the
OUTPUT for the output

attachInterrupt (0, stateChange, FALLING); //Monitoring Interrupt O
(Digital PIN 2) changes in the input pins FALLING

}
void loop()
{
digitalWrite(ledpin, state); //Output control status LED,
ON or OFF
}
void stateChange () //Interrupt function
{
if (digitalRead (btnpin)==LOW) //Detection button interface
to low
{
delayMicroseconds (10000) ; //Delay 10ms for the
elimination of key leading-edge jitter
if (digitalRead (btnpin)==LOW) //Confirm button is pressed
{
state = !'state; //Negate operation, each time you

run the program here, state the HGIH becomes LOW, or the state becomes

the LOW HGIH.
}
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Experimental result:

Now we can see that when the UNO is energized, if we press the button, the
LED lamp will be bright, and if we press the button again, the lamp will
extinguish.

Experimental conclusion:

After this course, we know how to use Arduino UNO to detect the state of an
external button and then switch to LED.
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Chapter 3 Tilt Switch

Project 3.1 Tilt Switch

Experimental objective:

In this experiment, we will learn how to use tilt switch and change the state of
LED by changing the state of angle of the tilt switch.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* Tilt Switch

- 1* LED

- 1* 220Q Resistor

- 1* Breadboard

- Several Jumper Wires

Operating principle:

The tilt switch is also called the ball switch. When the switch is tilted in the
appropriate direction, the contacts will be connected, tilting the switch the
opposite direction causes the metallic ball to move away from that set of
contacts, thus breaking that circuit.
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Operating steps :

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept LUNO

RESET2

51

Arduino <\
Uno D7
(Rev3)
/SDA R1
LED1 2200
D11 PW D} WV\/_.
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2. Compile the experimental code and download it to arduino UNO R3
Experimental code
/***********************************************************
File name: tiltSwitch.ino

Description: Tilt switches to control the LED light on or off
Website: www.adeept.com

E-mail: support@adeept.com

Author: Robot

Date: 2018/02/28
‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k‘k****************************************/
int ledpin=11; //definition digital 11 pins as pin to control the

LED
int tiltSwitchpin=7; //Set the digital 7 to tilt switch interface

int val; //Define variable val

void setup()

{

pinMode (ledpin, OUTPUT) ; //Define small lights interface for the
output interface

pinMode (tiltSwitchpin, INPUT PULLUP) ;//define the tilt switch

interface for input interface

}
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void loop ()
{

val=digitalRead (tiltSwitchpin) ;//Read the number seven level value is
assigned to val

if (val==LOW) //Detect tilt switch is disconnected, the
tilt switch when small lights go out

{ digitalWrite(ledpin,LOW);} //Output low, LED OFF

else //Detection of tilt switch is conduction,
tilt the little lights up when the switch conduction

{ digitalWrite(ledpin,HIGH) ;} //Output high, LED ON
}

Experimental result:

Now we can see that when the tilt switch is upright, the LED lamp extinguish,
and when the tilt switch is tilted, the LED lamp will light.

Experimental conclusion:

After this class, we know another switch, and the use of switch is extensive,
we can use it to do more interesting experiments after class.
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Chapter 4 Buzzer

Project 4.1 Active Buzzer

Experimental objective:
In this experiment, we will learn how to use the active buzzer.

Required materials:

- 1* Arduino UNO

- 1* USB cable

- 1* Active buzzer

- 1* 220Q Resistor

- 1* NPN Transistor (58050)
- 1* Breadboard

- Several Jumper Wires

Operating principle:

A buzzer or beeper is an audio signaling device. As a type of electronic buzzer
with integrated structure, which use DC power supply, buzzers are widely used
in computers, printers, photocopiers, alarms, electronic toys, automotive
electronic equipment, telephones, timers and other electronic products for
voice devices. Buzzers can be categorized as active and passive buzzers (See
the following pictures).
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When you place the pins of buzzers upward, you can see that two buzzers are
different, and buzzerthat green circuit board exposed is the passive buzzer.
In this study, the buzzer we used is active buzzer. Active buzzer will sound as
long as the power supply. We can program to make the Arduino output
alternating high and low level, so that the buzzer sounds.

A slightly larger current is needed to make a buzzer sound. However, the
output current of Arduino’s GPIO is weak, so we need a transistor to drive the
buzzer.

The main function of transistor is blowing up the voltage or current. The
transistor can also be used to control the circuit conduction or deadline. And
the transistor is divided into two kinds, one kind is NPN, for instance, the
S8050 we provided; another kind is PNP transistor such as the S8550 we
provided. The transistor we used is as shown in below:

1.Emitter
2.Base
3.Collector U
1 L¥
2 3
There are two driving circuit for the buzzer:
VCC(V) VCC(5V)
1 +
buzzer € buzzer
1K 1K
| GPIO 1 b V¥ GPIO 1 b
= N, 8050 | { - ) 8550
e C
GND(OV) GNIXOV)
Figurel Figure2

Figure 1: Set the Arduino GPIO as a high level, the transistor S8050 will
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conduct, and then the buzzer will sound; set the Arduino GPIO as low level, the
transistor S8050 will cut off, then the buzzer will stop.

Figure 2: Set the Arduino GPIO as low level, the transistor S8550 will conduct,
and the buzzer will sound; set the Arduino GPIO as a high level, the transistor
S8550 will cut off, then the buzzer will stop.

Operating steps :

1. When the power is off, we integrate all the required materals according to
the schematic diagram or connection diagram.

Schematic diagram

fleepr LROD

Arduino
Uriz
[LEZES
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2. Compile the experimental code and download it to arduino UNO R3

Experimental code

/*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k************************

File name:ActiveBuzzer.ino

Description: Arduino uno Continuous beeps control buzzer.

Website: www.adeept.com

E-mail: support@adeept.com

Author: Robot

Date: 2018/02/28
***********************************************************/

int buzzerPin=8; //definition digital 8 pins as pin to control the buzzer
void setup ()

{
pinMode (buzzerPin,OUTPUT); //Set digital 8 port mode, the OUTPUT for

the output

}
void loop()

{
digitalWrite(buzzerPin,HIGH); //Set PIN 8 feet as HIGH = 5 v

delay (2000) ; //Set the delay time, 2000ms
digitalWrite (buzzerPin,LOW); //Set PIN 8 feet for LOW = 0 v
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delay(2000) ; //Set the delay time, 2000ms
}

Experimental result:

Now we can hear the active buzzer produce sound every two seconds.

Experimental conclusion:

In this course, we have learned the use of buzzer and the principle of triode. I
hope you can use what you have learned in this course to do more interesting
experiments.
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Chapter 5 PWM

Project 5.1 Breathing LED

Experimental objective:

In this experiment, we will learn how to program Arduino to generate PWM
signal and use PWM square wave to control LED’s gradual lighten and darken.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* 220Q Resistor

- 1* LED

- 1* Breadboard

- 1* Several Jumper wires

Operating principle:

Pulse Width Modulation, or PWM, is a technique for getting analog results with
digital means. Digital control is used to create a square wave, a signal switched
between on and off. This on-off pattern can simulate voltages between full on
(5 Volts) and off (0 Volts) by changing the portion of the time, the signal
spends on versus, the time that the signal spends off. The duration of "on
time" is called the pulse width. To get varying analog values, you change, or
modulate that pulse width. If you repeat this on-off pattern fast enough with
an LED for example, the result is as if the signal is a steady voltage between 0
and 5v controlling the brightness of the LED.

In the graphic below, the green lines represent a regular time period. This
duration or period is the inverse of the PWM frequency. In other words, with
Arduino's PWM frequency at about 500Hz, the green lines would measure 2
milliseconds each. A call to analogWrite () is on a scale of 0 - 255, such that
analogWrite(255) requests a 100% duty cycle (always on), and
analogWrite(127) is a 50% duty cycle (on half the time) for example.
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L

75% Duty Cycle - analogWrite(191)

Required functions:

@ analogWrite()

Writing an analog value (PWM wave) to a pin can be used to light an LED at
varying brightness or drive a motor at varous speeds. After a call to
analogWrite (), the pin will generate a steady square wave of the specified
duty cycle until the next call to analogWrite () (or a call to digitalRead () or
digitalWrite() on the same pin). You do not need to call pinMode () to set the

pin as an output before calling analogWrite ().

Syntax

Parameters

Pin: the pin to write to.

Value: the duty cycle: between 0 (always off) and 255 (alwayson).

Returns
Nothing
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Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

D10

D11 PWM/MOSI

Adeept UNO

n | |

_MApEse DO/RX e
— (= B I—
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Arduino -

—_— UI"IU ) | R —
I (Rev3) I

Rl LED1

220Q A\

MW
~
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..

. ..

. ..

. ..

. ..

D I I T T T T I I ) R O T I R O

I I R R I R B * e e L I I T R I

L T R T L I I I I * e e L R T R T )

L T T T T T T LR L I A I I R )

I A A A A A A L I I )
¢ e e “ e LR LR o v ofle o ¢ oo LR U LU e v e
e 0 “ v e U “ v e . LU LR e e e o0 “ v 00

2. Compile the experimental code and download it to arduino UNO R3

Experimental code:

/*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k************************

File name: breathingLed.ino

Description: PWM control the LED gradually from dark to
brighter, then from brighter to dark

Website: www.adeept.com

E-mail: support@adeept.com

Author:Robot

Date: 2018/02/28

***********************************************************/

int ledpin=11; //definition digital 11 pins as pin to control the LED

void setup ()

{
pinMode (ledpin,OQUTPUT) ; //Set digital 11 port mode, the OUTPUT for the
output

}

void loop ()
{
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for (int a=0; a<=255;a++) //Loop, PWM control of LED brightness

increase
{
analogWrite (ledpin,a) ; //PWM output value a (0~255)
delay(15); //The duration of the current brightness

level. 15ms

}
for (int a=255; a>=0;a--) //Loop, PWMcontrol of LEDbrightness Reduced

{

analogWrite (ledpin,a); //PWM output value a (255~0)
delay(15); //The duration of the current brightness
level. 15ms
}
delay (100); //100ms delay

Experimental result:

Now we can see the brightness of LED is brighten gradually and darken
gradually.
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Experimental conclusion:

After this course, we know how to make a breathing lamp, up to now we have
learned many experiments about lamp, and you can try more interesting
experiments after class.
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Project 5.2 Passive Buzzer

Experimental objective:
In this experiment, we will learn how to use passive buzzerto play a song.
Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* 220Q Resistor

- 1* NPN Transistor (58050)
- 1* Passive Buzzer

- 1* Breadboard

Operating principle:

Before we have learned active buzzer, it is different from passive buzzer we are
going to learnin this course.

Active buzzer:

There is vibration inside and drive circuit. Generate sound once power supplied.
Generate the sound of the same frequency.

Passive buzzer:

The HZ of the sound can be controlled, and it can make the effect of Do Rai Mi
Fa So La Xi Do

The main difference of active buzzer and passive buzzer: the input signal for
products is different.
Required functions:

@ tone()

Generate a square wave of the specified frequency (and 50% duty cycle) on a
pin. A duration can be specified, otherwise the wave continuesuntil a call to
noTone (). The pin can be connected to a piezo buzzer or other speaker to play
tones.

Only one tone can be generated ata time. If a tone is already playing on a
different pin, the call to tone () will have no effect. If the tone is playing on the
same pin, the call will set its frequency.
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Use of the tone () function will interfere with PWM output on pins 3 and 11 (on
boards other than the Mega).

NOTE: if you want to play different pitches on multiple pins, you need to call
noTone () on one pin before calling tone () on the next pin.

Syntax

Parameters
Pin: the pin on which to generate the tone
Frequency: the frequency of the tone in hertz - unsigned int

Duration: the duration of the tone in milliseconds (optional) - unsigned long

Returns

Nothing
@ noTone()

It stops the generation of a square wave triggered by tone (). Has no effect if
no tone is being generated.

NOTE: if you want to play different pitches on multiple pins, you need to call
noTone () on one pin before calling tone () on the next pin.

Syntax

Parameters

Pin: the pin on which to stop generating the tone

Returns

Nothing
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Operating steps :

1. When the power is off, we integrate all the required materals according to
the schematic diagram or connection diagram.

Schematic diagram

R1
2200
a J
[+
B
Adeept UNO
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2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Refer to Project 5.2 folder
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Experimental result:

Now, we can clearly hear that the buzzeris playing music.

Experimental conclusion:

After this course, we know how to use passive buzzer and make a pleasant
song, more than that, we can make buzzer play a song that we like.
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Project 5.3 Controlling a RGB LED
with PWM

Experimental objective:

In this experiment, we will learn how to use PWM to control RGB lamp, and make
it blink with different colors.

Required materials:

- 1* Arduino UNO
- 1* USB Cable
- 3* 220Q Resistor
- 1* RGB LED
- 1* Breadboard
- Several Jumper wires

Operating principle:

RGB LEDs consist of three LEDs. Each LED actually has one red, one green and
one blue light. These three colored LEDs are capable of producing any color.
Tri-color LEDs with red, green, and blue emitters, in general using a four-wire
connection with one common lead (anode or cathode). These LEDs can have
either common anode or common cathode leads.

/" Common Anode ) f Common Cathode\
RGB LED RGB LED

~ ® = A NS s,
8 8 5 NVANMVANLYAN
S & S
~ ~ ~ o e S
. ' 3 8
=

Y ) )L )

What we used in this experiment is the common anode RGB LED. The longest
pin is the common anode of three LEDs. The pin is connected to the +5V pin of
the Arduino, and the three remaining pins are connected to the Arduino’s D9,

D10, D11 pins through a current limiting resistor.
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In this way, we can control the color of RGB LED by 3-channel PWM signal.

D

) —
e

vce

Operating steps :

1. When the power is off, we integrate all the required materals according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept UNO

LED1
R1 L\

Arduino e o -
Uno 2200 -
(Rev3) X
o B R2 =
oo MW~ (NN
| D10 PWM/SS : \‘\
Py k3
220Q
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2. Compile the experimental code and download it to arduino UNO R3

Experimental code

/*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k*k************************

File name: rgbLed.ino

Description:Control the RGB LED emitting red, green, blue, yellow,
white and purple light, then the RGB LED will be off,
each state continues 1ls, after repeating the above
procedure.

Website: www.adeept.com

E-mail: support@adeept.com

Author: Robot

Date: 2018/02/28

ko kA kA ok A ok A ok A ok K ok K kK ok K kA Rk A Rk Ak kA Rk Ak Rk

int redPin = 10; // R petal on RGB LED module connected to digital pin

11

int greenPin = 9; // G petal on RGB LED module connected to digital pin

9

int bluePin = 8; // B petal on RGB LED module connected to digital pin

10

void setup ()

{
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pinMode (redPin, OUTPUT) ; // sets the redPin to be an output
pinMode (greenPin, OUTPUT); // sets the greenPin to be an output
pinMode (bluePin, OUTPUT); // sets the bluePin to be an output

}

void loop() // run over and over again

{
// Basic colors:
color (255, 0, 0); // turn the RGB LED red
delay(1000); // delay for 1 second
color (0,255, 0); // turn the RGB LED green
delay(1000); // delay for 1 second
color(0, 0, 255); // turn the RGB LED blue
delay(1000) ; // delay for 1 second
// Example blended colors:
color(255,255,0); // turn the RGB LED yellow
delay (1000); // delay for 1 second
color(255,255,255); // turn the RGB LED white
delay (1000) ; // delay for 1 second
color(128,0,255); // turn the RGB LED purple
delay(1000); // delay for 1 second
color(0,0,0); // turn the RGB LED off
delay (1000) ; // delay for 1 second

}

void color (unsigned char red, unsigned char green, unsigned char blue)//

the color generating function

{
analogWrite (redPin, 255-red); // PWM signal output
analogWrite (greenPin, 255-green); // PWM signal output
analogWrite (bluePin, 255-blue); // PWM signal output
}
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Experimental result:

Now, we can see the RGB lamp is changing color constantly.

Experimental conclusion:

After this course, we basically understand how to use PWM to control the
change of color of RGB lamp.
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Chapter 6 7-segment display

Project 6.1 7-segment display

Experimental objective:
In this experiment, we will learn how to control the display of 7-segment.
Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* 220Q Resistor

- 1* 7-Segment display
- 1* Breadboard

- Several Jumper wires

Operating principle:

The seven-segment display is a form of electronic display device for displaying
decimal numeralsthat is an alternative to the more complex dot
matrix displays.

Seven-segment displays are widely used in digital clocks, electronic meters,
basic calculators, and other electronic devices that display numerical
information.

The seven-segment display is an 8-shaped LED display device composed of
eight LEDs (including a decimal point), these segments respectively named a,
b, ¢, d, e, f, g, dp.

The segment display can be divided into common anode and common cathode
segment display by internal connections.
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When using a common anode LED, the common anode should be connected to
the power supply (VCC); when using a common cathode LED, the common
cathode should be connected to the ground (GND).

Each segment of a segment display is composed of LED, so a resistor is needed
for protecting the LED.

A 7-segment display has seven segments for displaying a figure and a segment
for displaying a decimal point. If you want to display a humber ‘1’, you should
only light the segment b and c.

E
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g
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Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept UNO
—YRESET DO/RY
— Y RESETZ o}y T—
] AREF [B] S
s L B e e —

4

—— 25 PV Jr—
— A 26 PWI

Arduino _
—_—T Uno o7
R (Rev3) D8
—_— A4S —
—_—Jar/scl il S - = /

[
] . /
— Ve . Rl
2 2200
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connection diagram

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

L I I I I I I I I I B I I I I X ¢F~oooococococooo.o.onononooo
® ® e e e e e e e e e e e e e e e e e e e e e|p lo ® ¢ 0 e 0 8 e e e e e e e e e e e e e e e
U R I R I A O T I B B B B B A B A SR A Y LI ® 5 8 0 8 e SN e e
------------------------- U .. I O I I I I I I A I A

------------------------- T @ I I I I I I I I I A I I A B
® * ® T 8 e e T v v [PEgEgEgNY v ¥ ® ¢ ° P eI T e

@ GO,

R

2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Refer to Project 6.1 code folder.
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Experimental result:
Now we can see clearly that the 7-segment displays 0-9 in cycle.

Experimental conclusion:

After this course, we know how to use 7-segment, and you can expand more
with what we have learned in this course.
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Chapter 7 Analog

Project 7.1 Photoresistor

Experimental objective:

In this experiment, we will learn how to use photoresistor and display its data
on serial port.

Operating principle:

- 1* Arduino UNO

- 1* USB cable

- 1* Photoresistor

- 1* 10KQ Resistor

- 1* Breadboard

- Several Jumper wires

Operating principle:

A photoresistor is a light-controlled variable resistor. The resistance of a
photoresistor decreases with the increasing incident light intensity; in other
words, it exhibits photoconductivity. A photoresistor can be applied in
light-sensitive detector circuits.

A photoresistor is made of a high resistance semiconductor. In the dark, a
photoresistor can have a resistance as high as a few megohms (MQ), while in
the light, a photoresistor can have a resistance as low as a few hundred ohms.
If incident light on a photoresistor exceeds a certain frequency, photons
absorbed by the semiconductor give bound electrons enough energy to jump
into the conduction band. The resulting free electrons (and their hole partners)
conduct electricity, thereby lowering resistance. The resistance range and
sensitivity of a photoresistor can substantially differ among dissimilar devices.
Moreover, unique photoresistors may react substantially differently to photons
within certain wavelength bands.

The schematic diagram of this experiment is shown below:
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GPIO

VCC(+5V)|—@ R “I- GNIXOV)

photoresistor

With the increase of the light intensity, the resistance of photoresistor will be
decreased. The voltage of GPIO port in the above figure will become high.

Operating steps :

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept UNO

R2

Arduino
Uno D7

Rl (Rev3) D8

10kQ
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2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Refer to Project 7.1 code folder
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Experimental result:

Now, we can see the data of photoresistor (0~1023) onthe serial port of the
compute.

phaotoresistor

-| @ oM (Arduine/Genuins Uno) [E=REERs)

Intensity = 442
Intensity = 435
Intensity = 430

#define ADS A5  //Defindg
int Intensity = 0://Valug Intensity = 670
Intensity = 445
Intensity = 406
Intensity = 671
Intensity = 669
Intensity = 673

woid setup()
{
Serial.begin(9600);//4

Intensity = 675
woid loop()

{

Intensity = 670
Intensity = 670

Intensity = analogRead({| Intensity = 674

m

Serial. print ("Intensit| Intensity = 675

Intensity = 683
Intensity = 687

Serial.println(Intensd]

delay(500); //delw

Intensity =

Intensity =
Intensity =

Intensity

No line ending ~ 9600 baud
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Experimental conclusion:

After this course, we know the basic use of photoresistor, and next we will
learn more usage about photoresistor.
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Project 7.2 Photoresistor controls

LED

Experimental objective: :

In this experiment, we will learn how to use photoresistor to control the
brightness of LED. The brightness of LED will change along with the value of the
photoresistor, the greater the intensity of the light, the brighter the LED lamp is,
and the weaker the intensity of the light, the darker the LED lamp is.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* 10kQ) photoresistor
- 1* 220Q Resistor

- 1* 10kQ Resistor

- 1* LED

- 1* Breadboard
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Operating steps:
1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

R4

Adeept UNO

Arduino
Uno [e—
(Rev3)
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2. Compile the experimental code and download it to arduino UNO R3

Experimental code
Refer to Project 7.2 code folder.
Experimental result:

Now we can see that when we cover up the photoresistor with hand, the color
of LED lamp will change, too.
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Experimental conclusion:

After this course, we know how to use photoresistor to control the brightness
of the LED lamp.
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Project 7.3 Thermistor

Experimental objective:
In this experiment, we start to learn how to use thermistor.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* 10KQ2 Resistor

- 1* Thermistor sensor
- 1* Breadboard

- Several Jumper Wires

Operating principle:

A thermistor is a type of resistor whose resistance varies significantly with
temperature, more than in standard resistors. We are using MF52 NTC
thermistor type. BTC thermistor is usually used as a temperature sensor.
MF52 thermistor key parameters:

B-parameter : 3470.

25%C resistor : 10KQ.

The relationship between the resistance of thermistor and temperature is as
follows:

)

Ripermistor - THe resistance of thermistor at temperature T1

Rinermistor = R+ €
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R : The nominal resistance of thermistor at room temperature T2;
e : 2.718281828459 ;

B : Itis one of the important parameters of thermistor;

T, : The Kelvin temperature that you want to measure.

T, : At the condition of room temperature 25 °C (298.15K), the standard
resistance of MF52 thermistor is 10K;

Kelvin temperature = 273.15 (absolute temperature) + degrees Celsius;

After transforming the above equation, we can get to the following formula:
B

R thermistor B
(ln( R )4'T;>

T1:
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Operating steps :

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept UNO

[

Arduino _
A2 Uno D7
(Rev3) D8

R2
NTC R
10kQ
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connection diagram

2. Compile the experimental code and download it to arduino UNO R3

Experimental code
Refer to Project 7.3 code folder
Experimental result:

Now we can see that the value of thermistor has been displayed on the serial
port.
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9 Thermistor | Arduino 1.8.5 ’ . | = | CHE |
File Edit Sketch Tools Help

Thermistor

Temp:27.50C
Temp:27. 60C
Temp:27. 60C
Temp:27. 81C

void setup() Temp: 28. 02C
{ Temp:28. 12C

pinMode (buzzer, OUTPUT) ; Temp:28.23C

Serial.begin (9600) Temp:28.23C
} Temp: 28.43C

Temp:28. 33C
void loop() Temp:28.23C
[ Temp:28.12C
Temp:27. 92C
Temp:27. 92C
Temp:27.T1C
Temp:27.T1C

int tim = 50;
/f initialize the library
int thermistorPin = 0;

int buzzer = §;

float a = analogRead (th)
/fthe calculating formu
float resister = (1023.

Temp:27. 60C

m

o line euding v | 9600 baud  w | | Clear output
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Experimental conclusion:

After this course, we know how to use the thermistor.
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Project 7.4 Temperature alarm

Experimental objective:

In this experiment, we start to do the series experiment of the temperature
sensor and buzzer

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* temperature sensor
- 1* buzzer

- 1* Breadboard

- 1* 10kQResistor

- 1* S8050 (NPN)

- Several Jumper Wires

Operating steps:

1. When the power is off, we integrate all the required materals according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept UNO

Arduino
no
(Rev3)

R3
2200 ol - Rl
NIC
MM [+ R2
Ea > AL

[TTTTTTTTTTTT
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connection diagram

2. Compile the experimental code and download it to arduino UNO R3
Experimental code

Refer to Project 7.4 code folder

Experimental result:

Now, we put our hands on the thermistor, when it reads the temperature that
is more than 30°C,the buzzer will alarm, if not, it doesn’t alarm.
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Experimental conclusion:

After this course, we know how to make a temperature alarm; you can think
imaginatively to do the relevant and more interesting experiments.
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Project 7.5 Electronic organ

Experimental objective:

In this experiment, we will learn how to make a simple electronic organ. When
we press the button, the buzzer can generate sound with different HZ, thus we
can make a simple numbered musical notation.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 7* 10KQ2 Resistor

- 7* button

- 1* passive buzzer

- 1* Breadboard

- Several Jumper Wires

Operating steps :

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Arduino
Uno
(Rew3) T

g
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2. Compile the experimental code and download it to arduino UNO R3

Experimental code
Refer to Project 7.5 code folder
Experimental result:

Now, when we press the button in sequence, we can hear that the buzzer
produces seven kinds of tones.

-82 -



@

www.adeept.com
Adeept P

Experimental conclusion:

After this course, we have learned how to make the button match the buzzer
and make a simple electronic organ, and we can use it to play simple songs.
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Chapter 8 LCD1602

Project 8.1 LCD1602

Experimental objective:
In this experiment, we will start to learn how to use LCD 1602.

Required materials:

- 1* Arduino UNO

- 1* USB cable

- 1* LCD1602

- 1* 10KQ2 Potentiometer
- 1* Breadboard

- Several Jumper wires

Operating principle:

LCD1602 is a kind of character LCD display. The LCD has a parallel interface,
meaning that the microcontroller has to manipulate several interface pins at
once to control the display. The interface consists of the following pins:

® A register select (RS) pin that controls where in the LCD's memory you're
writing data to. You can select either the data register, which holds what goes
on the screen, or an instruction register, which is where the LCD's controller
looks for instructions on what to do next.

® A Read/Write (R/W) pin that selects reading mode or writing mode
® An Enable pin that enables writing to the registers

® 8 data pins (D0-D7). The state of these pins (high or low) is the bits that
you're writing to a register when you write or the values when you read.

® There's also a display contrast pin (Vo), power supply pins (+5V and Gnd)
and LED Backlight (Bklt+ and BKIt-) pins that you can use to power the LCD,
control the display contrast, and turn on or off the LED backlight respectively.

The process of controlling the display involves putting the data that form the
image of what you want to display into the data registers, then putting
instructions in the instruction register. The LiquidCrystal Library simplifies this
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for you so you don't need to know the low-level instructions.

The Hitachi-compatible LCDs can be controlled in two modes: 4-bit or 8-bit.
The 4-bit mode requires seven I/0 pins from the Arduino, while the 8-bit mode
requires 11 pins. For displaying text on the screen, you can do most everything
in 4-bit mode, for example shows how to controla 2x16 LCD in 4-bit mode.

A potentiometer, informally a pot, is a three-terminal resistor with a sliding or
rotating contact that forms an adjustable voltage divider. If only two terminals
are used, one end and the wiper, it acts as a variable resistor or rheostat.
Rotating the potentiometer can adjust the contrast of LCD.

Required functions:

® begin()
It specifies the dimensions (width and height) of the display.
Syntax

Parameters

ICD: a variable of type Liquid Crystal

Cols: the number of columns that the display has
Rows: the number of rows that the display has

@ setCursor()

Positions the LCD cursor; that is, set the location at which subsequent text
written to the LCD will be displayed.

Syntax

Parameters

Icd: a variable of type LiquidCrystal

Col: the column at which to position the cursor (with 0 being the first column)
Row: the row at which to position the cursor (with 0 being the first row)

@ scrollDisplayLeft()
Scroll the contents of the display (text and cursor) one space to the left.
Syntax

Parameters

LCD: a variable of type Liquid Crystal
Example
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scrollDisplayLeft () and scrollDisplayRight ()
See also
scrollDisplayRight ()

® print()
Print text to the LCD.
Syntax

Parameters

Icd: a variable of type LiquidCrystal

Data: the data to print (char, byte, int, long, or string)

BASE (optional): the base in which to print numbers: BIN for binary (base 2),
DEC for decimal (base 10), OCT for octal (base 8), HEX for hexadecimal (base
16).

Returns

Byte

Print () will return the number of bytes written, though reading that number is
optional

@ clear()
Clears the LCD screen and positions the cursor in the upper-left corner.
Syntax

Parameters
Icd: a variable of type LiquidCrystal
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Operating steps:
1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

K1
100k0
Adeept 1IN0 ) /f
| | %
B Arduing /
] 1#?«%] [
— -V /_
= =
— /
/]
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connection diagram

"o REEL LU
. - s e e L "o e

2. Compile the experimental code and download it to arduino UNO R3
Experimental code

Refer to Project 8.1 code folder
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Experimental result:

Now we can see what we have input on LCD screen: Adeept hello geeks!
www.adeept.coms,

Experimental conclusion:
After this course, we know how to use LCD and adjust the backlight, later, we

can transfer different information to LCD and display it.
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Project 8.2 IIC Interface module

Experimental objective:

In this experiment, we will start to do series experiment of LCD1602 and IIC
interface module.

Required materials:

- 1* Arduino UNO

- 1* USB cable

- 1* LCD1602

- 1* IIC interface module
- 1* Breadboard

- 1* 4-Pin wires

Operating steps :

1. When the power is off, we integrate all the required materals according to
the schematic diagram or connection diagram. Connecting IIC interface
module and LCD display screen and directly display the content of LCD.

Schematic diagram

Adeept UNO Ul

16X2
LCD

ajnpouw axepajul I

Arduino
Uno
(Rev3)

sda scl - +
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connection diagram

Adeept i

Rotate the screen contrast

2. Compile the experimental code and download it to arduino UNO R3
Experimental code

Refer to Project 8.2 code folder.
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Experimental result:

Now we can see the LCD displays : Welcome to www.Adeept.com”.

=y { idaspy
S D)

2

(&
g
&

S
3
S
X
@
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Experimental conclusion:

After this course, we know how to connect IIC interface module with LCD
screen and displays: welcome to www.adeept.com.
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Project 8.3 LCD1602 Display

Brightness

Experimental objective:

In this experiment, we start to learn how to display the data that Photoresistor
has read on the LCD display screen with IIC interface module.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* Photoresistor

- 1* 10kQ resistor

- 1* LCD1602 module

- 1* IIC interface module
- 1* Breadboard

- 1* 4-Pin wires

- Several Jumper wires
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Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Ui Adeept 11C Interface Module
Adeept UNO
- ! = -
DO/R it
— DUTX e DB4
—_ D2 -
— A — I
04 62
LCD
—_ D5 PWM e B
_ . DE _— \
Arduino
— Uno B R
3 (Rev3) D8
e Lt D9 e
— )10 PV S
1 PWM. f—
SDA sCL - *
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----------------------- ) | | ST
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[
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° llll
O,

Adjust screen contrast

2. Compile the experimental code and download it to arduino UNO R3
Experimental code

Refer to Project 8.3 code folder.
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Experimental result:

Now, we can see the data of the Photoresistor displayed on LCD screen.

Experimental conclusion:

After this course, we know how to display the data of photoresistor on the LCD
screen with IIC interface module.
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Chapter 9 Frequency meter and DC motor

Project 9.1 Frequency meter

Experimental objective:
In this experiment, we will use Arduino UNO to make a simple frequency meter

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* NE555 Timer

- 1* 10KQ2 Resistor

- 1* 10KQ2 Potentiometer
- 2* 104 Capacitor

- 1* Breadboard

- Several Jumper Wires

Operating principle:
NE555

The 555 integrated circuit is originally used as a timer, and that is why it is
called 555 timer or 555 time-base circuit. It is widely used in various electronic
products because of its reliability, convenience and low price. There are dozens
of components in the 555 integrated circuit, such as divider, comparator, basic
R-S trigger, discharge tube, buffer and so on. It is a complex circuit and a
hybrid composed of analog and digital circuit.

o
GND | 1 (8 | vee
TRIGGER | 2 7 | DISCHARGE
OUTPUT| 3 6 | THRESHOLD
RESET | 4 9 | CONTROL VOLTAGE

As shown in the above picture, the 555 integrated circuit is dual in-line with 8
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pins package (DIP). Thereinto:

Pin 6 is the THRESHOLD for the input of upper comparator;

Pin 2 is TRIGGER for the input of lower comparator;

Pin 3 isthe OUTPUT having two states of 0 and 1 decided by the input electrical
level;

Pin 7, the DISCHARGE which has two states of suspension and ground
connection also decided by input, is the output of the internal discharge tube;
Pin 4 is the RESET that outputs low level when supplied low voltage level;
Pin 5 is the CONTROL VOLTAGE that can change the upper and lower level
triggers value;

Pin 8 (Vcc) is the power supply;

Pin 1(GND) is the ground.

The circuit schematic diagram used in the experiment is shown in below:

NE355
1 8
GND | GND vCC VCC
\j
RB Y\ LO0K | 2 TRIG DISCH — 1 RA 1% hvee
potentiometer] T OUT THRES 5
VCC . RESET CONT
—_—C1 C2:|_
104
104
— GPIO L
GND GND

The circuit can generate a square wave signal that the frequency is adjustable.
The frequency can be calculated by the formula:

Frequency ~ 1. 44
PO TR, v 2R, e C

Required functions:

2. Key functions :

@ pulseln()
Read a pulse (either HIGH or LOW) on a pin. For example, if value is HIGH,
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pulseln() waits for the pin to go HIGH, starts timing, then waits for the pin to
go LOW and stops timing. Return the length of the pulse in microseconds.
Gives up and returns O if no pulse starts within a specified time out.

The timing of this function has been determined empirically and will probably
show errors in longer pulses. Work on pulses from 10 microseconds to 3
minutes in length.

Syntax

Parameters

Pin: the number of the pin on which you want to read the pulse. (int)

Value: type of pulse to read: either HIGH or LOW. (int)

Timeout (optional): the number of microseconds to wait for the pulse to start;
defaultis one second (unsigned long)

Returns

The length of the pulse (in microseconds) or 0 if no pulse started before the
timeout (unsigned long)

Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

K

2
10k
—
—_— 04 %
+ ‘
R3
10k0)
—— 04
— = 4

Adespilesson29




.....

2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Refer to Project 9.1 code folder
Experimental result:

Now, we can see the frequency data on the serial port, and if we rotate the
potentiometer, the frequency data will change, too.
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File Edit Sketch Tools Help -

frequency_meter.ino

&9 COMB (Arduino/Genuino Uno}

Freq: 13157Hz HTime: 48us LTime: 28us S
int pin = T: /fattach to the third pin of NJ [Freq: 13157Hz HTime: 48us LTime: 28us

Freq: 13157Hz Hlime: 48us LTime: 28us
unsigned long duration; //the wariable to store the lef [Freq: 13157Hz HTime: 48us LTime: 28us

unsigned long durationhigh://the variable to store the lejj|Freq: 33333Hz HTime: 2dus LTime: 6us
unsigned long durationlow; //the variable to store the lef|Freq: 9345Hz HIime: 63us Llime: ddus
Freq: 5128Hz HTime: 105us LTime: 80us

void setup() Freq: 3521Hz HTime: 148us LTime: 136us
{ Freq: 4184Hz Hlime: 126us LTime: 11%us

pirllode (pin, INPUT); //set the pin as an input Freq: 4016Hz Hlime: 13lus LTime: 118us

Serial.bezin(9600); // start serial port at 9800 by |Freq: 2415Hz Hlime: 210us LTime: 204us
} Freq: 2008Hz HTime: 250us LTime: 248us
void loop() Freq: 2036Hz Hlime: 24dus LTime: 247us
{ Freq: 2463Hz Hlime: 203us LTime: 203us

gurationhigh = pulssIn(pin, HIGH): //Reads 2 pulse on pf|Frea: 2898Hz Hlime: 177us LTime: 168us
durationlow = pulseln(pin, LOW): //Reads a pulse on pf|Frea: 3355Hz Hlime: 15lus LTime: 147us -
Freq: 3558Hz HTime: 146us LTime: 135us
Freq: 2941Hz HTime: 175us LTime: 165us
: 2816Hz Hlime: 182us LTime: 170us
: 2762Hz Hlime: 185us LTime: 177us

n

Butozersll To line ending v | 9800 band  w Clear ontput
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Experimental conclusion:

After this class, we know how to make a simple frequency meter.
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Project 9.2 DC motor

Experimental objective:

In this experiment, we will learn how to use Arduino to control the state of DC
motor and display the state on LED, the states of DC motor include forward,
backward, acceleration, deceleration and stop.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* L9110 DC Motor Driver
- 1* DC Motor

- 4* LED

- 4* 220Q Resistor

- 1* 9V Battery Holder

- 1* Breadboard

- Several Jumper Wires

Operating principle:
L9110

L9110 is a driver chip which is used to control and drive motor. The chip has
two TTL/CMOS compatible input terminals, and possesses the property of
anti-interference: it has high current driving capability, two output terminals
that can directly drive DC motor, each output port can provide 750~800mA
dynamic current, and its peak current can reach 1.5~2.0A; L9110 is widely
applied to various motor drives, such as toy cars, stepper motor, power
switches and other electric circuits.
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OA [ 1 GND
vece [ (1 1B
vec [ (1 1A
oB [ ] GND

OA, OB: These are used to connect the DC motor.
VCC: Power supply (+5V)
GND: The cathode of the power supply (Ground).

IA, IB: The input terminal of drive signal.

DC motor

A DC motor is any of a class of electrical machines that converts direct current
electrical power into mechanical power. The most common types rely on the
forces produced by magnetic fields. Nearly all types of DC motors have some
internal mechanism, either electromechanical or electronic, to periodically
change the direction of current flow in part of the motor. Most types produce

rotary motion; a linear motor directly produces force and motion in a straight
line.
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DC motors were the first type widely used, since they could be powered from
existing direct-currentlighting power distribution systems. A DC motor's
speed can be controlled over a wide range, using either a variable supply
voltage or by changing the strength of currentin its field windings. Small DC
motors are used in tools, toys, and appliances. The universal motor can
operate on direct current but is a lightweight motor used for portable power
tools and appliances.

Required functions:

@ switch / case statements

Like if statements, switch---case controls the flow of programs by allowing
programmers to specify different code that should be executed in various
conditions. In particular, a switch statement compares the value of a variable
to the values specified in case statements. When a case statement is found
whose value matches that of the variable, the code in that case statement is
run.

The break keyword exits the switch statement, and is typically used at the end
of each case. Without a break statement, the switch statement will continue
executing the following expressions (“falling-through”) until a break, or the
end of the switch statement is reached.

Example

Switch (var) {
Case 1:
//do something when var equals 1
Break;

case ”:
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//do something when var equals 2

break;
default:
// if nothing else matches, do the default

// default is optional
}
Syntax

switch (var) {
case label:
// statements
break;
case label:
// statements
break;
default:

// statements
Parameters

var: the variable whose value to compare to the various cases label: a value to
compare the variable to
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Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

——

LED2 LeDt LeDs LEDs
Fiod (633nm) | Fed (8330m) | Red (633nm) | Rod (533nm)

P 3
2 s
ROz ORZ g T g =
ﬂ I:‘ 200 = W0 S o S s

By

connectiondiagram

LED1 LED2 LED3 LED4

2. Compile the experimental code and download it to arduino UNO R3
Experimental code

Refer to Project 9.2 code folder.
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Experimental result:

Press button 1 to stop or run the DC motor.

Press button 2 to forward or reverse the DC motor.
Press button 3 to accelerate the DC motor.

Press button 4 to decelerate the DC motor.

Press any one of the buttons, the LED lamp will blink.

Experimental conclusion:

In this course we have learned the basic theory and programming of the DC
motor. We can make it forward and backward, more than that, we can adjust
its speed.
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Chapter 10 Rotary Encoder Module

Project 10.1 Rotary Encoder Module

Experimental objective:
In this experiment, we will learn how to use the rotary encoder.
Required materials:

- 1* Arduino UNO

- 1* USB cable

- 1* Rotary encoders
- 1* 5-pin wires

Operating principle:

Rotary incremental encoder outputs pulse when rotating and locates it by
counting equipment, when the encoder stop or the power is off, it remembers the
location by the inside memory of counting equipment. In this way, when the
power is off, the encode can’t move in any way, when the power is connected, in
the process of outputting, there can’t be any interruption which leads to losing
pulse, otherwise, the memorial null point of counting equipment will change and
the amount of changes can’t be measured, we can only know it after mistake
happened.
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Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept UNO

Adeept Rotary Encoder Module

E— A
— (O E ! B
S
B— -
T Arduino o I [ -
— A2 Uno 07—
A (Rev3)
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connection diagram

. L) . e o0

. e . “ e 0.
LRI I A I . e ..
LI R R I I ] .. ..
e e 8 s e 00 e .. e
s s 8 s 00000 .. ..
LI I I I ] .. ..
@ e e 0 0 e e e e . . .
LRI I A I ] e . ..
LI R B A I ] .. . O
LI I I I D I B
LI S A I I ] . s e s s

. .. . ..

. * e .o * e e

2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Refer to Project 10.1 code folder
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Experimental result:

When we rotate the rotary encoder clockwise, the value of rotary encoder will
increase progressively, likewise, when we rotate the rotary encoder
anticlockwise, the value of rotary encoder will decrease progressively. When
we press the rotary encoder, its value will return to zero.

| 3gmspy :"_‘ -3
TR B =
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€% RotaryEncoderModule | Arduing 1.8.5 (= = =

ke

File Edit Sketch Tools Help

RotaryEncoderMadule

’ COMS6 (Arduine/Genuino Una)

I

1]-10
I ]
1l-10
-10
-10
-10
-10
-10
-10
-10
-10
-10

const int APin= 4; //Set 4
const int BPin= 3:; //Set 4
const int SPin= 2 ;//Set 4

int encoderVal = 0;

void setupl)
{
pinMode (APin, INPUI);//{
pinMode (BPin, INPUT)://{

pinMode (SPin, INPUI)://4

(o Line ending | (9600 bamd |

Clear output

Experimental conclusion:

After this course we have known how to read the value of rotary encoder, and
in the following courses, we will gradually learn some series experiment about
rotary encoder.
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Project 10.2 Rotary Encoder
controls RGB

Experimental objective:

In this experiment, we will learn how to rotate the rotary encoder to control
RGB lamp.

Required materials:

- 1* Arduino UNO

- 1* USB cable

- 1* Rotary encoders
- 1* RGB LED

- 3* 220Q Resistor

- 1* 5-pin wires

- Several Jumper wires
- 1* Breadboard

Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Ardu P
(Resy ———
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2. Compile the experimental code and download it to arduino UNO R3
Experimental code

Refer to Project 10.2 code folder.
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Experimental result:

Now we can see that when we rotate the rotary encoder, the RGB lamp will
change color, when the value of rotary encoder get to 5, the RGB lamp will
change color automatically.

Experimental conclusion:

After this course, we know how to use the rotary encoder to control RGB lamp.
Then we can draw inferences and use rotary encoder to control the other modules.
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Project10.3 LCD1602 display the

value of the rotary encoder

Experimental objective:

In this experiment, we will combine the last two courses and learn how to read the
value of rotary encoder to LCD1602 which is connected to IIC interface module.

Required materials:

- 1* Arduino UNO

- 1* USB cable

- 1* Rotary Encoders

- 1* LCD 1602

- 1* IIC Interface module
- 1* Breadboard

- 1* 4-pin wires

- 1* 5-pin wires

- Several Jumper wires
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Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept 1IC Interface Module

Adeept UNO

‘ ‘ rotary module

|

Arduino
un

0
(Rev3)

[TTTTTT]
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connection diagram

2. Compile the experimental code and download it to arduino UNO R3
Experimental code

Refer to Project 10.3 code folder
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Experimental result:

When we rotate the rotary encoder, we can see the corresponding data on LCD.

Experimental conclusion:

After this course we have a better understanding about the rotary encoderand
further consolidate the usage of LCD1602.
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Chapter 11 Ultrasonic Distance Sensor

Project 11.1 Ultrasonic Distance

Sensor

Experimental objective:
In this experiment, we will learn about ultrasonic module.
Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* Ultrasonic Distance Sensor
- Several Jumper Wires

Operating principle:

This recipe uses the popular Parallax PING ultrasonic distance sensor to
measure the distance of an object ranging from 2 cm to around 3 m.

Ultrasonic sensors provide a measurement of the time it takes for sound to
bounce off an object and return to the sensor. The “ping” sound pulse is
generated when the pingPin level goes HIGH for two micro-seconds. The
sensor will then generate a pulse that terminates when the sound returns. The
width of the pulse is proportional to the distance the sound traveled and the
sketch then uses the pulseln function to measure that duration. The speed of
sound is 340 meters per second, which is 29 microseconds per centimeter. The
formula for the distance of the round trip is: RoundTrip = microseconds/ 29.
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So, the formula for the one-way distance in centimeters is: microseconds / 29

/2

Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeept LUNO

RESET

RESET2

AREF

ioref

VIN

Arduino
Uno
(Rev3)

GND

VCC

TRIG

ECHO

GND
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connection diagram

oooooo
eV e e R
“eie s e LRI S

ooooooooooooooo
ooooooooooooooo

oooooooooooooo
oooooooooooooo

2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Refer to Project 11.1 code folder.
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Experimental result:

Now we can see that ultrasonic distance senor displays the data that it read on the
serial port.

[=[@] =]

File Edit Sketch Tools Help

ultrasonic_distance
! COME (Arduine/Genuino Una) e

const int TrigPin = 3; 1?8-580!1
const int EchoPin = 2; 170. ddcm
float em; I?S.Slcm
void setup () 170. 03em

{ 168. 88cm.

|| Serial.bezintason) 168. T0cn
pinMode (Trigpin, 0UTPT) ; | |18%-63em
pinMode (EchaPin, INPUT); [|170-12em

3 168. 13cm
void loop() 168. 67cm

{ 168. 72ecm
digitalWrite (IrigPin, LOW 168. EEC’"

| delayMicroseconds (2) ; ILER 2:"“
digitalWrite(Trigpin, HTGH[!9-17em
delayMicrossconds (10) ; lio' d6em
digitalWrite (IrigPin, LOW 170. 15em
.8lem

. T0cm I
. T2em

. 03cm

o line ending w | 9800 baud v | Clear output '
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Experimental conclusion:

After this course, we have a basic understanding about the ultrasonic module
and we can display the value it read on the serial port.
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Project 11.2 LCD1602 display

Ultrasonic value

Experimental objective:

In this experiment, we will combine the ultrasonic module we have learned
before with LCD and IIC interface module and make series experiment.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* Ultrasonic Distance Sensor
- 1* TIC Interface modules

- 1* LCD1602

- 1* 4-pin wires

- Several Jumper Wires
Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram

Adeent %\

Adeept 11C Interface Module

vcc

ECHO

16X2 B TRIG
LCD

GND

T

-127 -



@

www.adeept.com
Adeept P

connection diagram

O®3 &

2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Refer to Project 11.2 code folder.
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Experimental result:

Now we can see the value read by ultrasonic on LCD1602.

Experimental conclusion:

After this course, we know how to read the value of ultrasonic and display it on
LCD. We can use these components and parts to do other interesting

experimentsin the future.
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Chapter 12 processing

Project 12.1 Photoresistor Control

picture brightness

Experimental objective:

In this experiment, we start to learn the software Processing, and combine it
with Arduino, then use photoresistor to control the brightness of the picture.

Required materials:

- 1* Arduino UNO
- 1* USB Cable

- 1*10KQ2 Resistor
- 1* photosistor

- 1* Breadboard
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Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.

Schematic diagram
Adeept UNO
R2 el RESET DO/ RN e
—l RESET X fr——
—eel ARE I
— T 3 PWM f—
Y —
) 5 PWM f—oru
—_—T Al D6 PWM f—or
. Arduino i
— UI‘IO 1))
I (Rev3) ] B
— D10 A
R1 D12/MI50 e
10kQ
01 3/5CK fr——
——
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connectiondiagram

2. Compile the experimental code and download it to arduino UNO R3
Arduino Experimental code

Refer to Project 12.1 cod/ photo_data folder
3. Start Processing, compile and execute Processing code.

Processing Experimental code :

Refer to Project 12.1 cod/ Brightness_Photoresistor folder (Notice: the picture
must be put in Processing folder, and then it can be operated correctly)
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Experimental result:

Now, when we cover the photoresistor on arduino UNO with hand, we can see
that the brightness of the picture will change correspondingly.

0 Brightness_Photoresistor | Processing 3.3.6
File Edit Sketch Debug Tools Help

[hhhhhhhkhhhhhhhhhrhhhhhhhhhhhhhrhhhrhhhhhhhhbhhhhrhhbhhhhrhrrhhrhhhrhhhrhrrhrhk

_Photoresistor.pde

Arduino and processing interactive

the brightness of the photo

© Brightness_Photoresistor

Akkhhkhhhhhhhhhhrhhhhhkhhrhrrhhhhhhrhoddh

import processing.serial.*;//Load the

oid setup(){

size(408,455) ;//Defines the dime ¢
background(@);//sets the color used
picture = loadImage("A.jpg");//Load
/ Open the ial port and s he
// This experiment arduino board 1s
myPort = new Serial(this,"COM&",9600

oid draw(){

EM cConsole A Erors

-133 -



&

www.adeept.com
Adeept P

‘ @ Brightness_Photoresistor | Processing 3.3.6 o B X

File Edit Sketch Debug Tools Help

C

Brightness_Photoresistor

° Brightness_Photoresistor

Serial myPort; //Cr

=

PImage picture;//Cr
iRy -t val=0;
15
Iy void setup(){
17 s1ze(408,455);//Defines
18 background(0);//s
19 picture
21 / This

myPort = new

oid draw(){

B Console A Erors

Experimental conclusion:

After this course, we know how to combine Processing with Arduino, and use
photoresistor to control the brightness of the picture.
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Project 12.2 processing Control

RGB

Experimental objective:

In this experiment, we will learn how to control the color of RGB lamp through
Processing.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 3* 220Q Resistor

- 1* RGB LED

- 1* Breadboard

- Several Jumper Wires

Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.
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Schematic diagram

Adeept UNO

Arduino
Uno
(Rev3)
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connection diagram

2. Compile the experimental code and download it to arduino UNO R3
Experimental code

Refer to Project 12.2 code folder

Experimental result:

Now, we click the picture on Processing, and the RGB lamp will show different
colors.
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ug Tools Help

FHGTVKBI4SCDVCE

import processing.serial.x;

PImage img;
Serial myPort;

oid setup() {

//set these to the size of the -image

s1ze(200,272);

e saved in the data

org for help

img = loadImage("B.jpg");

//the [8] may be [another number] on your computer

myPort = new Serial(this, Serdal.list()[0], 9600);

E¥ Console

Experimental result:

After this course, we can click any part of the picture on Processing and make
the RGB on arduino display different colors.
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Project 12.3 processing Detect

ultrasonic data

Experimental objective:

In this experiment, we start to leam how to display the data that read by
ultrasonic on Processing.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* Ultrasonic module
- 1* Breadboard

- Several Jumper Wires
Operating steps:

1. When the power is off, we integrate all the required materials according to
the schematic diagram or connection diagram.
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Schematic diagram

‘ Adeept UNO

Arduino
Uno
(Rev3)

,_

Ultrasonic
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2. Compile the experimental code and download it to arduino UNO R3

Experimental code

Refer to Project 12.3 code folder.
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Experimental result:

Now we can see the value of distance detected by arduino on Processing.

€9 UltrasonicDistanceSensor | Processing 3.3.6

File Edit Sketch Debug Tools Help

File name: Ultrasonic dist
Dezcription:The di L r ¢ module is shown 1n
processing seri

=1 www . ade

d Date:

R T R R e S T R R S R T T T e

-t processing.serial.+;//Load the serial library

Serial myPort;

int distance;

void setup(){
s1ze(500,100);//Defines the dimension of the display window in units of pixels

background{®)://sete the colar ncad far the hackernind nf the Drarsccing windrw
@ UltrasonicDistanceSensor

EM Console

-142 -



&

www.adeept.com
Adeept P

Experimental conclusion:

After this course, we know how to display the value of distance detected by
ultrasonic on Processing.
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Project 12.4 Processing pong

Experimental objective:
In this course, we will learn to make a ping pong game.
Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 2* 10KQ2 Potentiometer
- 1* Breadboard

- Several Jumper Wires

Operating steps:

1. When the power is off, we integrate all the required materals according to
the schematic diagram or connection diagram.

Schematic diagram

R1
100kQ

Adeept UNO

T

R2 / 6 PV
100kQ Arduino

2 Uno
(Rev3)

)11 PWM/MOS
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2. Compile the experimental code and download it to arduino UNO R3

Refer to Project 12.4 code folder

the code downloading process :

First we download the ping program in folder to the UNO development board,
and then start Processing, next compile and execute the code in pong folder.
(notice: we must download the program according to the procedure, only in
this way we can get the correct result.)
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Experimental result:

Now we can use two potentiometers to control the baffles on both sides of the
table.

@ ping | Processing 3.3.7 [=[E = ]
File Edit Sketch Debug Tools Help

B File name: pongzame.pde
Description: Use potentiometer to contr
is an interesting table te
8 Website: www.adeept.com
E-mail: support@adespt.com
B Author: Robot
B Date: 2018/02/28

import processing.serial.#;

Bl inport ddf.minim.#;

Oon ame

B int[] pesition;

34 int lung_pad = 1080;
int larg_pad = 15;

H int dim_palla = 20;

Bl float plpos,p2pos;
Float X,y,v_X,v_y;
Float init_x,init_y;
int rimbalzi;

Bl boolean start = false;
coctean mit. sar space to start

B o puntil,puntiz;
boolean win = false;

www.adeept.com
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Experimental conclusion:

After this course, we know how to use the potentiometerto control the sliding
of Processing ping pong bats and we can play it with our friends.

-147 -



G

Adeept

Sharing Perfects Innovation

E-mail: support@adeept.com

website: www.adeept.com




