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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 -andturnitintoanoutp  ut
- 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 A rduino 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 profess ionals - has
gathered around thisopen  -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 simpl e 8-bit boards to products for loT 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, isopen -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 dewvelopment tool for
professionals . Today, there are tens of thousands of students, artists,
designers, researchers, and hobbyists who use Processing for learning,
prototyping, and production.

» Freeto download and open source

M

Interactive programs with 2D, 3D or PDF output

M

OpenGL inte grationfor accelerated 3D
For GNU/Linux, Mac OS X, and Windows
» Over 100 librariesextend the core software

Y

PROCESSING SOFTWARE

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

For more deta iled 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



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

Arduino official websité www.arduino.cc

Download steps:

1. Enter Ardu ino official website and find - DOWNL OAd® &lickit

% Q @ SIGNIN

ARDUINO 1 (38 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 chance to win!

A BEAUTIFULLY FINISHED
ARDUINO TEMPERATURE AND
HUMIDITY SENSOR

- + - *
- ®
m I ARDUINO MEGA |
= |l s 4o ninie cag |

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

% HOME BUY SOFTWARE PRODUCTS EDU RESOURCES COMMUNITY HELP Q "]

SIGN IN

° . . . . . = -

Download the Arduino IDE

Windows
Windows

ARDUINO 1.8.5

Windows app requir
e ope uno Sofeware (IDE) makes it easy to

Mac OS X107 Liva or newer

Linux 32 vits
Linux 6
Linux ArM

nsructions.
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3. Enterdownload page and click -JUST DOWNLOAD®

Q @ sioNIN
ARDUINO HOME auy SOFTWARE PRODUCTS EDUCATION RESOURCES COMMUNITY HELP
Contribute to the Arduino Software
$3 $5 510 $25 $50 OTHER
e

Arduino installation steps
1. When the download finishes, proceed withth e installation and please allow

the driver installation process when you get a warning from the operating

system.
ey

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 installationdirectory (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 processwillext ractand install allthe required files to execute properly
the Arduino Software (IDE)

Arduino IDE installation video tutorial address:

https://youtu.be/BsTDVB8B240
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Processing

Processingofficial websité https://processing.org

1. Enter Processing official website and find -Download Processing °

Processing p°

/proce

/ ~

o Donate

Please join us as a member o
Processing Foundation. W

Exhibition

JFocessing 3! Dan explains the new features and changes; | -

mentions are on the Vimeo page. -

I Download Processing I
Browse Tutorials

Visit the Reference

Processing is a flexit
learning how to code within the
Processing has pr

[ L e

.
13 S W D, 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 accordingto your computersys  tem

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 openthe 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 ex ecution button below, and then you can see the
result.

You are running Proc evisio the latest build ds

EM console A\ Errors

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* 220 ° Resistor
- 1* LED

- 1* Breadboard
- 2* Jumper Wires

Operating principle

In this lesson, we wi Il program the Arduino's GPIO output high(+5V) and low
level(OV), and then make the LED which is connected to the Arduino s GPIO
flickerwith a certainfrequency.

1. What is the LED?

The LED is the abbreviation of light emitting diode. It is usually made o f
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. Thecolorof li ght depends on the materialsit was made of.

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

2. What is the resistor?

The main function of the resist  oristolimit current. In the circuit, the character

@R representsresistor, and the unit of resistoris  ohm( " ).

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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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). Whenthe GPIO output highlevel, the LED ison;whenthe 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 GPIOis 5V, so we cangettheresistance K

R=U/1=5V/(5~20mA) = 250 " ~1K"

Sincethe LED has a certainresistance, thus we cho ose a 220ohm resistor.

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

As shown in the schematic diagram abowve, the anode of LED is connected to
VCC(+5V), and the cathode of LED isc ~ onnectedto the Arduino s GPIO. When

the GPIO output lowlevel, the LED ison;whenthe GPIO output high level, the
LED is off.
The experiment is based on method , we select Arduino's D8 pin to control

the LED. Whent he Ardui no 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 geta blinking LED.

Requi redfunctions
W 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 eachpowerup or reset of the Arduino board.

W loop()

After cr eating 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 itto actively
control the Arduino board.

W pinMode()
It configures the specified pinto behave eitheras 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 pullup s.

w digitalWrite()
Itwrite s a HIGH ora LOW value to a digital pin.

If the pin has been configured as an OUTPUT with pinMode 0, its voltage will
be set to the corresponding value: 5V (or 3.3V on 3.3V boards) for HIGH, 0OV
(ground) for LOW.

If the pin i s configured as an INPUT, digitalWrite (O 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 -upresistor.

w 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 connectiondiagram.

Schematic diagram

Adeept UNO
Arduino
. Uno .
(Rev3)
R — Rl
2200
=
LEDI
Red (633nm)

-14-
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D I R T R T I I B A
D I R A O I A R Y
D T T B T S I T B B
D R R R S I
D I I A B R TR N B

e e e e s e eee seevee seesee oeoflee o S e e e e Ee v ee seeee sweee
®e e e s s e s e ses e sesee seeflee o ® e e e ee s s eEr e see ss e
° O
"a s’
Adeep

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

UNO to the computer.

-15-
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3. Startarduino 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 COMS6 (Arduino/Genuino Uno) I
int ledPin=§: Programmer: "AVRISP midII" » 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) ; //5et 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 U NO which recognized by
PC is COM®6, here we can replace COM6 with COM1, COM2, COM3 06

-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 cons ecutive ly with one second on
and one second off.

-18-
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Experimentalconclusion K

After this course, we know howto make the LED lamp
more intere sting experiments aboutthe lamp.

Video Link: https://youtu.be/QpCAIuH7D 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
exper iment 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
- 8220 ° Resistor
- 8* LED

- 1* Breadboard
- Several Jumper wires

Required functions

w for statements
The statement is usedto repeat a block of statements enclosedin curly braces.
An increment counter is usually used to incre ase and terminate the loop. The

statement is useful for any repetitive operation, and is often used in
combinationw ith arrays to operate on collections of data/pins.

There are three parts to the for loop header:

For (initialization ; condition ; increment ) {
/Istatement(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 condit ion 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.

Operatingsteps K

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

Y

Schematic diagram
Adeept UNO
) ] N R1
—rese DO/RY e LEDI 2200
] RESET2 D1/TX ™~
——JAREF o2
— iOrEf 13 PWM
— £ 15 PWM
—— 6 PWM
Arduino
— Uno
I P (Rev3) 8 }VVV\/_

-21-



@

www.adeept.com
Adeept P

connectiondiagram

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

LR L A I e
L R R A L R T R R I I
L R . . E R R R A

LU R A L L A
L R I [ hood L I I A )

® e 00000 LR R R A

LR R I R I R

LR R . LR R R

LR R L I
“ e e

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

Experimental code

/** B e e s T e e e e e e e e S S S S

File name: flowingLed.ino
Description: LED turn lighting control
Website: www.adeept.com

E- mail: support@adeept.com
Author: Robot

Date: 2018/02/28

*k* * *kk * * *********/

void setup ()
{
unsigned char ledPin ; /NledPin will be setto 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 ( ledPin , OUTPUT;, /ISet the ledPin pin to output mode

}
void loop ()

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

for (ledPin =1;ledPin <=8; ledPin ++) //Every 200ms on in order LED1 ~ 8
{
digitalWrite (ledPin , HIGH); /lled on

delay (200); /IDelay 200 ms
}
for (ledPin =1;ledPin <=8;ledPin ++) //Every 200ms off in order LED1 ~ 8
{

digitalWrite (ledPin , LOW, /lled off

delay (200); /IDelay 200 ms

}
Experimental result  *

Now we can see thatthe 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 controlan LED with a button.
Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* LED

- 1* Button

- 1* 10K * Resistor

- 1* 220 ° Resistor

- 1* Breadboard

- Several Jumper wires

Operating principle

1. Button

Buttons are acommon component used to control electronic devices. Theyare

usually used as switches to connector disconnect circuits. Although buttons

come in a variety of sizes and shapes, the one used in this experiment wi Il be
a 12mm button as shown in the following pictures. Pins pointed out by the

arrows of same colorare meantto 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 conditio ns, only when the button
is pressed they are closed.

The schematic diagramwe used is as follows:

GPIO >
—

R —— 1K
GND(OV)-||I N — Jveasv)

The button jitter must be happen ed in the process of using. The jitter
waveform s as the flowing picture:

—=m— press the button WN

—Be- jitter no jitter jitter  [e—=—
Each time you press the button, the Arduino wil | 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 programmingto
remove the jitter of buttons, and you can use a capacitance to remove t he

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 buttonin terface is low or high. If the signal is low, we can confirm

that the buttonis pressed once. Youcan also use a 0.1 UF capacitancetoclean
up the jitter of buttons. The schematic diagramis shown below:

C H 0. luF GPIO

GND(OV) | S bin ° ] |veesv)
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 integratedinto the memory subsystem.

Required functions

w 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 inter rupts: numbers 0 (on digital pin 2) and
1 (ondigital 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( )andmillis econd () both
rely on interrupts, they will not work while an ISR is running.
delayMicroseconds (), which does notrelyon interrupts, will work as expected.

Syntax

Parameters

Pin: the p in 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. Fo ur constants are
predefined as valid values:

-LOW to triggerthe 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 fr  om high to low.
W 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

W delayMicroseconds(us)

Pauses the progra m 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
couldchangein future Arduino releases. For delays longerthan a fewthousand
microseconds, you should use delay () instead.

-27-



@

www.adeept.com
Adeept P

Operatingsteps K

1. When the power is off, we integrate all the required materials according to
the schematic diagramor connectiondiagram.

Schematic diagram

Adeept UKD

31

] N 11

— 2200
Arduino
— Unao —
(Rev3)
! LED1 giﬂﬂ
S Ml
Br— W
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2K 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

Website: www.adeept.com

E- mail: support@adeept.com

Author: Robot
Date: 2018/02/28

*% * *kk%k

int ledpin
the LED
int

=11;
btnpin =2;

Volatile int state

Void setup ()

//definition digital 11 pins as pin to

//Set the digital 2 to button interface

LOW /I Defined output status LED Interface

-29-
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pinMode ( ledpin , OUTPUY; //Setdigital 11 port mode, the OUTPUT for the
output
pinMode ( btnpin , INPUT); //Setdigital2portmode theINPUTfortheinput

void loop ()
{
if (digitalRead (btnpin )==LOW /IDetection button interface to
low
{
delay (10); /IDelay 10ms for the elimination of
key leading - edge jitter
if (digitalRead (btnpin )==LOW /[Confirm button is pressed
{
while (digitalRead (btnpin )==LOW, //Waitforkeyinterfacestohigh
delay (10); /Idelay 10ms forthe elimination of
key trailing - edge jitter
while (digitalRead ( btnpin )==LOW, //Confirm button release
state =!state ; /INegateoperation,eachtimeyourun

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

digitalWrite (le dpin , state ); /IOutputcontrolstatusLED,ONor
OFF
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Interrupt the button and judge the state of it

/ * * * *

File name: btnAndLed02.ino

Description: Using interrupt mode, every time y ou press the
button, LED status is switched(ON ->0OFF OFF >ON).

Website: www.adeept.com

E- mail: support@adeept.com

Author: Robot

Date: 2018/02/28

*kkhkhkkkkhkhk *hkkkhkhhkhkhkhhkhrk xxxxxxxxx/

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

int  btnpin =2; /ISet the digital 2 to button interface

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

void setup ()
{

pinMode ( ledpin , OUTPUT; /ISetdigital11p ortmode, 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 sta tus LED,
ON or OFF
}
void stateChange () /lInterrupt function
{
if (digitalRead (btnpin )==LOW /IDetection button interface
to low
{
delayMicroseconds (1 10000); /IDelay 10ms for the
elimination of ke y leading - edge jitter
if (digitalRead ( btnpin )==LOW /IConfirm button is pressed
{
state = state ; /INegateoperation,eachtimeyou

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

I n this experiment, we will learn how to use tilt switch and change the state of
LED by ch anging the state of angle of the tilt switch.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* Tilt Switch

- 1* LED

- 1* 220 ° 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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1. When the p ower is off, we integrate all the required materials according to
the schematic diagramor connectiondiagram.

Schematic diagram

Adeept LUNO

y
Arduino .-\-. <\
Uno D7
(Re‘ue) D&
R1
LEDI 2200
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2K Compile the experimental code and download it to arduino UNO R3

Experimental code

/***************** * * *k%k * * * *k%k

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

xxxxxxxxxxxxxxxxxxxxxx * ****************/

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

int  tiltSwitchpin =7; [lISet the digital 7 to tilt switch interface

int  val ; /IDefine variable val

void setup ()

{

pinMode ( ledpin , OUTPUT;, /ID efine small lights interface for the
output interface

pinMode ( tiltSwitchpin , INPUT_PULLUPB); //define the tilt switch
interface for input interface

}
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void loop ()
{

val =digitalRead ( tiltSwitchpin ); //Readthe numbersevenlevelvalueis
assigned to val

if (val ==LOW /IDetecttilt switchis disconnected, the
tilt switch when small lights go out

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

else /IDetection of tilt switch is conduction,

tilt the little lights up when the switch conduction

{ digitalWrite (ledpin , HIGH);} /IOutput 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 experimentsafter 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* A rduino UNO

- 1* USB cable

- 1* Active buzzer

- 1* 220" Resistor

- 1* NPN Transistor (S8050)
- 1* Breadboard

- Several Jumper Wires

t

Operating principle

A buzzeror beeper isanaudios ignaling 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 elect ronic 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 buzzersupward ,youcansee that two buzzer sare
different, and buzzerthat green circuitboard exposedis 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 progra m to make the Arduino output
alternatinghighandlow  level, so thatthe buzzersound s.

A slightly larger cur rent is needed to make a buzzer sound. Howevwer, the
outputcurrent of Ar d u s @GP0 is weak, s 0o we needa 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 provide d; another kind is PNP transistor such as the S8550 we
provide d. The transistor we usedisas shown in below:

1.Emitter
2.Base
3.Collector U
1 L¥
2 3
Thereare two driving circuit forthe buzzer:
VCC(5V) VCC(V)
1 +
buzzer € buzzer
1K 1K
—_ b —__ b &
|_GPIO — GPIO -
= N, 8050 | - 8550
e ¢
GND(OV) GNIXOV)
Figurel Figure2

Figure 1: Set the Arduino GPIO as a high level, the transistor S8050 will

-38-



&

www.adeept.com
Adeept P

conduct, andthenthe buzzer will sound; setthe Arduino GPIO aslowlevel, the
transis tor S8050 will cut off , thenthe buzzer will stop.

Figure 2: Setthe Arduino GPIO aslowlevel, thetransistor S8550 will conduct,
and the buzzer will sound; setthe Arduino GPIO asa high lewvel, the transistor
S8550 will cut off , thenthe buzzerwill stop.

Operatingsteps K

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

Schematic diagram

Rl
oy
2000 al "

fleepr LROD

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

Experimental code

/** * * *

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

* *kkk *kkk * *kkk /

int buzzerPin =8; //definitiondigital8pinsaspintocontrolthebuzzer
void setup ()

{
pinMode ( buzzerPin , OUTPUT; //Setdigital8portmode,the OUTPUT for

the output

}
void loop ()

{
digitalWrite (buzzerPin , HIGH); //SetPIN 8 feetas HIGH =5v

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

Experimental result

Now we ca n 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. |
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* 220 ° Resistor
- 1* LED

- 1* Breadboard
- 1* Several Jumperwires

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 s witched
between on and off. Thison - off pattern can simulate voltages between full on

(5 Volts) and off (0O 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 controllingthe brightness of t he 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. Aca Il to analogWrite () isonascale 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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Required functions

S5v

Ow

5v

Ov

Sv
Ov

Sv

Ow

Sv

Ow

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

25% Duty Cycle - analogWrite(64)

J B -

50% Duty Cycle - analogWrite(127)
| | 1

SN

75% Duty Cycle - analogWrite(191)

UL

100% Duty Cycle - analogWrite(255)
| 1 | |

w 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 various 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

digitalWrite() on the same pin). You do not need to call pinMode
pin as an output before calling analogWrite 0.

Syntax

Parameters

Pin: the pin to write to.

Value : the duty cycle: between O (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 diagramor connectiondiagram.

Schematic diagram
Adeept UNO
n | |
RESE DO/RX
RESET2 D1/TX
REF
ioref

Arduino
Uno
(Rev3)

AS/SCL D10

D11 PWM/MOSI

Rl LED1

220Q A\

MW
~
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2K Compile the experimental code and downloadit to arduino UNO R3

Experimental code:

/ *kk * *kk * *

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:Rob ot

Date: 2018/02/28

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

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

void setup ()

{
pinMode ( ledpin , OUTPUT; //Setdigital11portmode,the OUTPUT forthe

output

}

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

increase

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

for (int a=255; a>=0;a-- ) //Loop,PWMcontrolofLEDbrightnessReduced

{
analogWrite  (ledpin , a); /IPWM output value a (255~0)

delay (15); /IThe duration of the current brightness
level. 15ms
}
delay (100); / 1100ms 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 | amp, and you can try more interesting
experimentsafter 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* 220 ° Resistor

- 1* NPN Transistor (S8050)
- 1* Passive Buzzer

- 1* Breadboard

Operating principle

Before we have learned active buzzer, itis different from passive buzzerwe are
goingto learnin this course.

Active buzzer:

There is vibration insideanddrive circuit. Generate sound once power  supplied .
Generatethe 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: th e input signal for

products is different.

Required functions

W tone()

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

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

NOTE: ifyou want to play different pitcheson multiple pins, you need to call
noTone () on one pin before callingtone () 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 lo ng
Returns

Nothing

W 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 pitcheson multiple pins, you need to call
noTone () on one pin before callingtone ()on the nextpi n.

Syntax

Parameters

Pin: the pin on which to stop generatingthe tone

Returns

Nothing
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Operatingsteps K

1. Whenthe power is off, we integrate all the required materials according to
the schematic diagramor connectiondiagram.

Schematic diagram

R1

2200

a J

[+
Adeept UNO
———J RESET DO/RX f——
] RESET2 [PRV4 7 —
———JAREF D2
—]ioref D3 PWM e
(b
— D5 M P
— De e
Arduino

— Uno [ . ——
R (Rev3) '
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connectiondiagram
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2K Compilethe experimental code and downloadit to arduino UNO R3

Experimental code

Refer to Project5.2 folder
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Experimental result

Now, we can clearlyhear 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 buzzerplay 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 differentcolor  s.

Required materials:

- 1* Arduino UNO
- 1* USB Cable
- 3*220 ° Resistor
- 1* RGBLED
- 1* Breadboard
- Several Jumper wires

Operating principle

RGB LEDs consist ofthree LEDs. Each LED actuall y 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 hav e

eithercommon anode or common cathode leads.

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

s Q N - N
= ® =2 A &G .
o f o
a & o N S TN

&S &S &3
~ ~ ~ o e S
. ' 5 g s
-

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 pinis connected tothe +5V pin of
the Arduino, and the three remaining pins are connec ted 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

Operating steps K

D

vce

-channel PWM signal.

1. When the power is off, we integrate all the required materials according to

the sch ematic diagram or connectiondiagram.

Schematic diagram

Adeept UNO

RESET
RESETZ
AREF

Arduino
Uno
(Rev3)

DO/RX

D1/TX

LED1
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2K Compilethe experimental code and downloadit to arduino UNO R3

Experimental code

/ * *kk * * *

File name: rgbLed.ino

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

Website: www.adeept.com

E- mail: support@  adeept.com

Author: Robot

Date: 2018/02/28

*% * *kkk *% * *kkk *% * /

int redPin = 10; /IR petal on RGB LED module connected to digital pin
11

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

int  bluePin = 8; /I 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 , OUIPUT); // sets the bluePin to be an output

}

void loop () // run over and over again

{
/I Basic colors:
color (255, 0O, 0); /lturnthe RGB LED red
delay (1000); /I delay for 1 second
color (0,255, 0); //turnthe RGB LE D green
delay (1000); /I delay for 1 second
color (0, 0O, 255); //turnthe RGB LED blue
delay (1000); /I delay for 1 second
/I Example blended colors:
color (255, 255, 0); /I turn the RGB LED yellow
delay (1000); /I delay for 1 second
color (255, 255, 255); [/l turn the RGB LED white
delay (1000); /I delay for 1 second
color (128, 0, 255); /[ turn the RGB LED purple
delay (1000); /I delay for 1 second
color (0O, 0, 0); /I turn the RGB LED off
delay (1000); /I delay for 1 second

}

void color (unsigned char red, unsigned char green , unsigned char blue )//
the color generating function

{
analogWrite  (redPin , 255-red); /I PWM signal outp ut
analogWrite (greenPin , 255-green ); [// PWM signal output
analogWrite  ( bluePin , 255-blue ); /I PWM signal output

}
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Experimental result

Now, we can see the RGB lamp is changing colorcon stant ly.

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 -seg ment display

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

- 1* Arduino UNO

- 1* USB Cable

- 1* 220 ° Resistor

- 1* 7-Segmentdisplay
- 1* Breadboard

- Several Jumper wires

Operatingp rinciple

The seven-segment display is a form of electronic display device for displaying
decimal numerals that 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,c,d, e, f g, dp

The segme ntdisplay can be dividedintocommonanode and common cathode
segmentdisplay by internal connections.
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2
9 foalb
| | | ao—r—1+—P ao——} i<
a bo———P bo——1—{
: b co——1— co—1—1}
g d o—vt—1—P}—— do—i——{¢]
i c eo—T—+—P}— eo—r——]
— dn fo—r——P— fo—r——{¢]
2 go—r+—P—— go——1—{¢
| | | dpo—r—— dpo—r——{¢]
edEcdp e o
o gnd +5V
(a) 7-segment display (b) Common Cathode (c) Common Anode

Whenusing acommonanode LED, the commonanode should be connectedto
the power supply (VCC); when using a common cathode LED, the common
cathode sho uld be connectedtothe ground (GND) .

Each segment of a segment display iscomposed 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 number @, you should
only light the segment b and c.

E
g foalb
a

f b
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Operating steps

1. When the power is off, we integrate all the required materials according to
the schematic diagramor connectiondiagram.

Schematic diagram

Adeept UNO

< & Z
] RESET DO/ RN
m— RESETZ DT r—
el A FLEF 02 fr—
— iOr e f D2 PWM f—
D4

—_A D5 PWM f—
— . D6 PWM

» Arduino -
— M 1D Uno D7
I (Rev3) D8
———— 1 A4/SDA =
—J AS/SCl ] E— =

"'-..'-.____-‘-'__
e
"'-..-.___‘-.-_
o - .
\ —
el '/ C
. R1
2 2200
[
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connectiondiagram

& Go.

o Adeept

2K Compile the experimental code and downloadit to arduino UNO R3

Experimental code

Referto Project 6.1 code folder.

-61-



@

www.adeept.com
Adeept P

Experimental result
Now we can see clearly that the 7-segment displays O -9in cycle.

Experimental conclusion:

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

Project 7.1 Photoresistor

Experimental objective

I n 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* 10K * 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 photoconductivit y. 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 (M "), while in
the light, a photoresistorcanha  ve 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 the ir 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

wi thin certainwavelength bands.

The schematicdiagram of this experiment is shown below:
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GPIO

VCC(+5V)|—@ R “I- GNIXOV)

photoresistor

With the increase ofthe light intensity ,the resistance of photo resistor will be
decreased. The voltage of GPIO portinthe above figure  will become high .

Operati ngsteps K

1. When the power is off, we integrate all the required materials according to
the schematic diagramor connectiondiagram.

Schematic diagram

Adeept UNO

R2
Arduino
Uno D7
Rl (Rev3) D8
10kQ i L
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I ) R T L T T N )
--------------------------------------------------
L I R
R .o'ut.ov-o--n'm‘-'-o'-v.'c-oov-o ------ L )
D
I D
D I I I R B e L I )

D
L I
-------------- L
D )

'm .
10kQ

R L
L B I
DI R

2555 2R T

2K 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 seethe data of  photo resistor p 0~1023 P onthe serial port ofthe
computer.

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* 10k " photoresistor
- 1* 220 ° Resistor

- 1* 10k" 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 diagramor connectiondiagram.

Schematic diagram

R4

Adeept UNO

Arduino
Uno [e—
(Rev3)
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Adeept
connectiondiagram

B N

2K Compile the experimentalcod e and downloadit 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 cou rse, we know how to use photoresistor to control the brightness
of the LED lamp.
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Project 7.3 Thermistor

Experimental objective

Inthis experiment ,we start to learn how to use thermistor.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 1* 10K" 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
thermistortype. BTC thermistor is usually used as a temperature sensor.

MF52 thermistor key parameters:

B-parameter K 3470.

258 resistor K10K = .

The relationship between the resistance of thermistor and temperature is as

follows:

Iz
1<laro vi'm i

9 < la»o o v Lheresistance of thermistor at temperature T1
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f : The nominal resistance of thermistor at room temperature T2;
"H: 2.718281828459 k

A : Itis one of the important parameters of thermistor;

4 : The Kelvin temperature that you want to measure.

<

J|| . At the condition of room temperature 25 U (298.15K), the standard
resistance of MF52 thermistor is 10K;

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

After transforming the abov e equation, we can get to the following formula:

||
1 < » 0] v « ||
| L q
.Ij
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Operatingsteps K

1. When the power is off, we integrate all the required materials according to
the schematic diagramor connectiondiagr am.

Schematic diagram

Adeept UNO

Arduino _
AZ Uno D7
(Rev3) D8

T

R2
NTC R
10kQ

-74-



@

www.adeept.com

Adeept
connectiondiagram
R LA
Z:ZZZZZ:!IZIZII!ZZZZZZ:ZI:ZIm:15“32Z!Z:ZZ:ZZZ:ZZZ:I::ZZZZ:...

R ) ce e .-oc.co-ooc-oo"-mﬂ-c-::::::::::::::::::::::::::

2K 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* A rduino UNO

- 1* USB Cable

- 1* temperature sensor
- 1* buzzer

- 1* Breadboard

- 1* 10k Resistor

- 1* S8050 ( NPN)

- Several Jumper Wires

Operating steps

1. When the power is off, we integrate all the required materials according to
the schematic diagramor connectiondiagram.

Schematic diagram

Adeept UNO

R3 J1

Arduino 2200 Q1

no R1
(Rev3) NTC

W = 0+ o
Y%

[TTTTTTTTTITT
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connectiondiagram

2K Compile the experimental code and downloadit to arduino UNO R3
Experimental code

Referto Project7.4  code folder

Experimental result

Now, we put our hands on the therm istor, when it readsthe temperature that
is more than 30 {i ,the buzzerwill alarm,if not,it doesn talarm.
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Experimental conclusion:

After this course, we know how to make a temperature alarm; you can think
imaginativelytodo the relevantand more inter esting experiments.
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Project 7.5 Electronic organ

Experimental objective

I n 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 numbere  d musical notation.

Required materials:

- 1* Arduino UNO

- 1* USB Cable

- 7* 10K" Resistor

- 7* button

- 1* passive buzzer

- 1* Breadboard

- Several Jumper Wires

Operatingsteps K

1. When the power is off, we integrate all the required materials according t o]
the schematic diagramor connectiondiagram.

Schematic diagram

T
f/_
-

Arduino
Uno
(Rew3) T

g
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2K Compile the experimental code and downloadit to arduino UNO R3

Experimental code
Referto Project7.5 code folder

Experimental result

Now, when we press the button in sequence, we can hear that the buzzer
produces sevenkinds of tones.
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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
I n this experiment, we will start to learn how to use LCD 1602.

Required materials:

- 1* A rduino UNO

- 1* USB cable

- 1* LCD1602

- 1* 10K ° Potentiometer
- 1* Breadboard

- Several Jumper wires

Operating principle

LCD1602 is akind 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:

W 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 instructionson  what to do next.

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

W 8 data pins (DO -D7). The state of these pins (high or low) is the bits that
you're writing to a register when yo u write orthe valueswhen you read.

W 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 y ou so you don't need to know the low -levelinstructions.
The Hitachi -compatible LCDs can be controlled in two modes: 4 -bit or 8 -hit.
The 4 - bit mode requires seven1/O pins from the Arduino, while the 8 - bit mode
requires 11 pins. Fordisplaying text on the screen, you can do most everything
in 4 -bit mode, for example shows how to controla 2x16 LCD in 4 - bitmode.

A potentiometer, informally a pot, is athree  -terminal resistor with a sliding or
rotating contact that forms an adjustable voltage divider. If o nly two terminals
are used, one end and the wiper, it acts as a variable resistor or rheostat.
Rotat ingthe potentiometercan  adjust the contrastof LCD.

Required functions

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

Parameters

ICD: avariable of type Liquid Crystal

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

W setCursor()

Position s the LCD cursor; that is, set the location at which subsequent t ext
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 (wit h 0 being the first row)

W scrollDisplayLeft()
Scrollthe contents of the display (textand cursor) one space to the left.
Syntax

Parameters

LCD: a variable oftype Liquid Crystal
Example
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scrollDisplayLeft () and scrollDisplayRi ght ()
Seealso
scrollDisplayRight ()

w print()
Print text to the LCD.
Syntax

Parameters

Icd: a variable of type LiquidCrystal

Data : the datato 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

W clear()
Clears the LCD screen and positions the cursor in the upper -leftcorner.
Syntax

Parameters
Icd: a variable of type LiquidCrystal

-86-



@

www.adeept.com
Adeept P

Operating steps
1. When the power is off, we integrate all the required materials according to
the schematicdiagra mor connectiondiagram.

Schematic diagram

K1
100k0
Adeept 1IN0 ) ;’f
| | %
— Arduing /
] 1535] [
— -V /_
= =
— /
/]
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connectiondiagram

LI L T T R I I R e v e e e
LR A
e e e e e e
R I
AU

L T I I I
L I O B I B A I e

2K 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.com

Experimental conclusion:

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

can transfer differentinformationto LCD and display it.

-89-


http://www.adeept.com/






































































































































































