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YAHSEDM
1-Hello World!
The purpose of the experiment:

This course is an experiment that allows Arduino and PC to communicate. The
experimental results is to let Arduino say "Hello World!"

List of components required for the experiment:
Arduino UNO board *1
USB cable *1

Experimental code analysis:

int val; //Defining variable val

int ledpin=13; //Defining the digital port 13
void setup()

{

Serial.begin(9600); //The baud rate is 9600, which is consistent with software settings.
When accessing specific devices (such as Bluetooth), we also have to agree with the
baud rate of other devices.

pinMode(ledpin,OUTPUT); //Set the number of 13 ports as output interfaces, and the
I/O ports we use on Arduino have similar definitions.

}
void loop()

val=Serial.read(); //Read the instructions or characters sent to the Arduino by the PC
machine, and assign the instruction or character to val
if(val=='R") //Determine whether the received instruction or character is "R"
{/If the "R" character is received
digitalWrite(ledpin,HIGH); //Light the number of 13 ports of LED
delay(500);
digitalWrite(ledpin,LOW); //Extinguish the number of 13 ports of LED
delay(500);
Serial.printin("Hello World!"); //Dsiplay “Hello World ! ”

}
}

Experimental steps:

1. We need to open the code of this experiment: code-Hello_world.ino, click“N”under
the menu bar to compile the code, and wait for the word "Done compiling” in the lower
right corner,as shown in the figure below.
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2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] --- selecting
the port that the serial number displayed by the device manager just now, as shown in
the figure below.
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3. After the selection is completed, you need to click “—"under the menu bar to upload
the code to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,

as shown in the figure below.
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File Edit Sketch Tools Help
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Serial, begin(9600)
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| loop()

val=Serial.readi)

fi{val="R")

4. We need to turn on the serial port monitor in the upper right corner of the Arduino
IDE, and a serial port printing box of the Arduino port will appear. The baud rate is set to
9600 in the lower right corner, as shown in the figure below.
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5.According to the code, we should enter "R" in the sending box, as shown in the figure
below.
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6.After clicking “send” on the upper right corner , we can receive the Hello World! in the
receiving box below, as shown in the figure below.
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2-Led Twinkle
The purpose of the experiment:

This course is to use the I/O port on the Arduino UNO board and an external LED
light to complete the experiment. The experiment is to make the LED light to
twinkle, lights up for 1 second and turns off for 1 second.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

LED*1 (Color random)

220Q Resistor *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

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

--------------------------------
-----------------------------------
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....................................
................ e v sys
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rrTE Rt long pin

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

2208 Resistor

Experimental code analysis:
int ledPin = 10; //Defining the digital port 10
void setup()

{
pinMode(ledPin, OUTPUT); //Defining the light port for the output port

}
void loop()

digitalWrite(ledPin, HIGH); //Lights up
delay(1000); //delay 1 second
digitalWrite(ledPin, LOW); //Lights out
delay(1000); //delay 1 second

}

Experimental steps:
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1. We need to open the code of this experiment: code-Led_Twinkle.ino, click“\” under
the menu bar to compile the code, and wait for the word "Done compiling " in the lower
right corner, as shown in the figure below.
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2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] --- selecting

the port that the serial number displayed by the device manager just now, as shown in

the figure below.
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3.After the selection is completed, you need to click “~ "under the menu bar to upload

the code to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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) 3
oid loop() ‘
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val=analogRead{potpin) ; //Read the voltage value of th
Serial. println{val) Sending Val valus by serial port .
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4.After the code is uploaded, we can see LED light twinkle every second, as shown in
the picture below.




3-Analog value

The purpose of the experiment:

In this course, we learn how to use of simulate I/O interface by combining adjustable
resistor. Arduino is equipped with 6 analog interfaces, port O~part 5. They can be
reused. In addition to the analog interface function, these 6 interfaces can be used as

digital interfaces, No 14-19.

List of components required for the experiment:

Arduino UNO board *1

USB cable *1

Adjustable resistor *1

Breadboard *1

Dupont line *1bunch

Actual object connection diagram:

YAHSEDM

We need to connect the circuit as shown in the figure below.

dupont line
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oooooooooooo

ooooooooooooooooooo

ey va i1l Adjustable resistor

Arduino UNO board

Breadboard

oooooooooooo
-----------

---------------
---------------
---------------
ooooooooooooooo
---------------

--------------------------------------------------
oooooooooooooooooooooooooooooooooooooooooooooooooo

Experimental code analysis:

int potpin=A0; //Defining the analog port AO

int ledpin=13; //Defining the led port 13

int val=0; //Declarations of temporary variables

void setup()
{

pinMode(ledpin,OUTPUT); //Defining the light port for the output port

Serial.begin(9600);

}
void loop()
{

/IThe baud rate is 9600

val=analogRead(potpin); /Reading the voltage value of the AO port and assign it to val

10
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Serial.printin(val); //Sending Val value by serial port

}

Experimental steps:

1. We need to open the code of this experiment: code-Analog_value.ino, click“y” under
the menu bar to compile the code, and wait for the word "Done compiling " in the lower

right corner, as shown in the figure below.
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2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---

selecting the port that the serial number displayed by the device manager just now, as

shown in the figure below.
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3. After the selection is completed, you need to click ©  "under the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.

2 code-Analog value | Ardusing 178 =
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4.After the code is uploaded. You need to open the serial port monitor on the top right
corner of Arduino IDE, A serial port of Arduino port will appear, as shown in the
following figure.When we rotate the adjustable resistor, we can see that the data printed
in the serial port monitor will change accordingly, as shown in the following figure.
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4- Advertisement lights
The purpose of the experiment:

This course is to use the led lights programming to achieve the effect of the simulated
advertising lights.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

LED*6 (Color random)

220Q Resistor *1

Breadboard *1

Dupont line *1bunch

Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

Negative electrode
short pin S S O TSP T

---------------------------
.............................
ooooooooooooooooooooooooooooooo

Positive electrode

eddaliadlodiald. 1 1
220€2 Resistor A S AT AAANE LRI EASALN AR P20

Sreve e R

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

Breadboard

dupont line

Arduino UNO board l

Experimental code analysis:

int BASE = 2 ; //The first LED 1/O port
int NUM = 6; //The total number of LED

int i=0;
void setup()
{ for (inti = BASE; i < BASE + NUM; i ++)
{pinMode(i, OUTPUT); //Defining the digital I/O port for output port
} }
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void loop()

for (i = BASE; i < BASE + NUM:; i ++)

{
digitalWrite(i, LOW); //Set the number I/O port to be "LOW?", that is, the order

is extinguished.

delay(200);
}
for (i = BASE; i < BASE + NUM; i ++)
{

digitalWrite(i, HIGH); //Set the number 1/O foot to be "HIGH", that is, the order is lit.
delay(200);

}
}

Experimental steps:

1. We need to open the code of this experiment: code-Advertisement_lights.ino,
click“y” under the menu bar to compile the code, and wait for the word "Done
compiling " in the lower right corner, as shown in the figure below.

2 code-Led_Twinkle | Arduino 1.8 e
File Edit Sketch Tools Help

code-Lad_Twankie

1 setup()

j= (ledPin, OUTFUT) .

}

1d 1o
{

i t=iledPin. HICH)

lelany (1000)

frite (ledPin. LOW)

lelay (1000)

1

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below.
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3. After the selection is completed, you need to click “~ "under the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.

16



YAHSEDM
| 2% code-Led_Twinkle | Ardulno 1.7.8

= s =]
File Edit Sketch Tools Help

Lode-Lad_Twinkia

1 I '_-':!.'L'I[.'|:_:I

{
pirMode (1edPin, OUTPUT) ;//Tefining th ight port fe:

}

roid loop()

{ L
ligitalWrite (ledPin, HIGH) Lights 1
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h :
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4. After the code is uploaded,we can see that 6 LED lights are turned on successively
and then turned off successively, as shown in the figure below.
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5-Traffic lights
The purpose of the experiment:
This course uses led lights programming to realize the effect of simulated traffic lights.
List of components required for the experiment:
Arduino UNO board *1
USB cable *1
LED*3 (Color random)
220Q Resistor *3
Breadboard *1
dupont line *1bunch
Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

Negative electrode
short pin

T T T T T T T T T

SYEBNEYD IS I INSET IS AR Y :EE::EE::::'.: Positive electrode
long pin

Breadboard

dupont line

Arduino UNO board

Experimental code analysis:

int redled =10; //Defining the digital port 10

int yellowled =7; //Defining the digital port 7

int greenled =4; //Defining the digital port 4

void setup()

{
pinMode(redled, OUTPUT);//Defining the red light port for the output port
pinMode(yellowled, OUTPUT); //Defining the yellow light port for the output port
pinMode(greenled, OUTPUT); //Defining the green light port for the output port

}
void loop()

18
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digitalWrite(redled, HIGH);//Light up red light

delay(1000);

digitalWrite(redled, LOW); //Extinguish red light

digitalWrite(yellowled, HIGH);//Light up yellow light

delay(200);

digitalWrite(yellowled, LOW);//Extinguish yellow light

digitalWrite(greenled, HIGH);//Light up green light

delay(1000);

digitalWrite(greenled, LOW);//Extinguish green light
}

Experimental steps:

1. We need to open the code of this experiment: code-Traffic_lights.ino, click“N” under

the menu bar to compile the code, and wait for the word "Done compiling " in the lower

right corner, as shown in the figure below.

25 code-Traffic_lights | Arduino 1.7.8 = =
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}
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digitalWrite(redled, HICGH).//Lisht w
l=1lay (1000}
rite(redled, LOW) Extinguish red ligh
italWrite (yellowled, HIGH) ight up ¥ w lig=

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---

selecting the port that the serial number displayed by the device manager just now, as

shown in the figure below.
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3. After the selection is completed, you need to clic
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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4.After the code is uploaded, we can see that the red light is on for 1 second, the yellow
light is on for 0.2 seconds, and the green light is on for 1 second, as shown in the figure
below
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6- Key control
The purpose of the experiment:

In this course, we will learn how to use the input function of 1/0 port of Arduino, thatis,
to read the output value of the external device. We use a key and a LED light to
complete a combination of the input and output experiments.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

LED*1 (Color random)

220Q Resistor *1

10kQ Resistor *1

Key switch *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

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

Negative electrode
short pin = [IlsssseaueWessvuevees

Positive electrode
swvv ol s " long pin

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

Key switch [frr****

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

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

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

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

\1 Breadboard

FEEEES Al  fioi flakinss dupont line

N Arduino UNO board

Experimental code analysis:

int ledpin=11;//Defining the digital port 11
int inpin=7;//Defining the digital port 7

int val;//Defining variable

void setup()

{
pinMode(ledpin,OUTPUT);//Defining the light port for the output port

22



YAHSEDM
pinMode(inpin,INPUT);//Defining the key port for the input port

}
void loop()
{

val=digitalRead(inpin);//Read the value of the 7 port level to the val
if(val==LOW)//Check whether the button is pressed or not. When the button is
pressed, the light will turn on.
digitalWrite(ledpin,LOW);
else
digitalWrite(ledpin,HIGH);
}

Experimental steps:

1. We need to open the code of this experiment: code-Key control.ino, click“\” under the
menu bar to compile the code, and wait for the word "Done compiling " in the lower right
corner, as shown in the figure below.

T8 code-Key_control | Arduine 1.7.8 oo -2 ]
File Edit Sketch Tools Halp

code-key_control
{
pirdlods (ledpin, QUTFUT) Defining the light port fom
pinMede (inpin, INFUT) ; //Defining the key port for the ir
}
id leop() 3
{
val=digitalRead{inpin) Read the - ie of the rt 1

_.;.I::I'lr'a ::L':.W;I Check whether the butten is pressed or nc
ligitalWrite(ledpin, LOW):

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. for example:COM®6,as shown in the following figure.
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3. After the selection is completed, you need to click “="under the menu bar to upload

thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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{
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pinMode (inpin, INFUT) ;//Defining the key port

id loop() ik

val=digitalRead{impin) Kead the value

if (val=L0W) Chaek whether the butten is pressee
italWrite(ledpin, LOW)

4. After the code is uploaded, when the button is pressed, the LED light will be on, and
the LED light will be off when the button is released, as shown in the figure below.
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7-Answering machine
The purpose of the experiment:

This experiment is to extend the experiment of button control LED lights in
the previous class into 3 buttons corresponding to 3 LED lights, which requires 6 digital
I/O interfaces of Arduino.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

LED*3 (Color random)

220Q) Resistor *3

10kQ Resistor *3

Key switch *3

Breadboard *1

Dupont line *1bunch

Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

Positive electrode
Negative electrode long pin

short pin
S— ey

i1 10kQ Resistor l

dupont line

\ Arduino UNO board I

Experimental code analysis:

int redled=10; //set10 10 to red LED
int yellowled=9; //set 10 10 to yellow LED
int greenled=8; //set 10 10 to green LED
int redpin=7;  //red key pin 107

int yellowpin=6; //yellow key pin 10 6

int greenpin=5; //green key pin 105
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intred; //Declarations of variables

int yellow; //Declarations of variables

int green; //Declarations of variables

void setup()

{
pinMode(redled,OUTPUT); //set as output
pinMode(yellowled,OUTPUT); //set as output
pinMode(greenled,OUTPUT); //set as output
pinMode(redpin,INPUT); //set as input
pinMode(yellowpin,INPUT); //set as input
pinMode(greenpin,INPUT); //set as input

}
void loop()

{
red=digitalRead(redpin);//Reading key state
if(red==LOW) //Key state is LOW
{ digitalWrite(redled,LOW);}//LED turn off
else //Key state is HIGH
{ digitalWrite(redled,HIGH);}/LED turn on
yellow=digitalRead(yellowpin);
if(yellow==LOW)
{ digitalWrite(yellowled,LOW);}
else
{ digitalWrite(yellowled,HIGH);}
green=digitalRead(greenpin);
if(green==LOW)
{ digitalWrite(greenled,LOW);}
else
{ digitalWrite(greenled,HIGH);}

}

Experimental steps:

YAHSEDM

1. We need to open the code of this experiment: code-Answering machine.ino,
click“y” under the menu bar to compile the code, and wait for the word "Done
compiling " in the lower right corner, as shown in the figure below.

0 code-Answering machine | Arduino 1.7.8 = |
File Sketch Tools Help

pindode {redled, OUTPUT)
Mode {yellowled, OUTFUT) et ‘as output
pinkiode (greenled, OUTPUT)

Mode (redpin, IHPUT) input
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2.In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. for example:COM®6,as shown in the following figure.

iR BRiFA) BEENV)  EENH)
| Hml &
4 4 Yisozhen
i g IDE ATA/ATAR SRiE
%% Jungo Connectivity
v @ eme
I BRI
« 'F @0 (COM R LPT)
T Hluetooth Serial Port (COM1S)
% Bluetooth Serial Port (COM1E)
T Bluetooth Serial Port (COMIT)
|73 Blustooth Serial Part (COM18)
T Blustooth Serial Port (COM1D)
T Biuetoocth Serial Port (COM20)
™Y Blustooth Serial Port (COM21)
¥ Blustosth Serial Port (COM22)
T Blustooth Serial Port (COM23)

| F USB-SERIAL CH340 icOme) |
Y diEm (comMI)

[ By

code-Answerih
int red:
.int yellow, M M
int green,ﬂ T Seu;m
| void setup Programees comt
{ Burn Boottosder
pinMode (redled, OUTPUT) . //ast am odd| oo
‘ i il COMIS
pinMods (vellowled, OUTPUT) a1 p3 3 CcomMi?
virMods (greenled, OUTPUT) f COMig
pirMods (redpin, INFUT) atliag ) COMI
Z R COM20
i=(yellowpin, INFUT)
: COM21
(greenpin, [HPUT) COM22
2 COM23

3.After the selection is completed, you need to click “— ”"under the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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coda-Ansyenng_maching

int red Declarations of variables
int yellow;//Declarations of variables

int green'//Declarations of variabl

void setupl() =
{

pinMade (redled, OUTPUT) sel as outpud

pinMods (yellowled, QUTFUT) ! /gt as output

pinMode (greenled, OUTFUT) ; set as output

pirModes (redpin, INFUT) =et as inpul

pinMeds (yellowpin, INFUT) ; set as imput

pinMode (greenpin, INFUT) ;  //s=t as input 1]
‘ '

Arduino Uno on COME

4.After the code is uploaded, when different buttons are pressed, the LED lights of
different colors will be turned on and the LED lights will be extinguished when the button
is released, as shown in the figure below.
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8.1-Active buzzer

The purpose of the experiment:

In this course, we need to use active buzzer to make an experiment to make the circuit

sound.

List of components required for the experiment:

Arduino UNO board *1

USB cable *1

220Q) Resistor *1

Active buzzer *1

Breadboard *1

Dupont line *1bunch

Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

Note: The active buzzer has positive and negative electrode. The actual object
diagram below shows that the buzzer has positive and negative marks.

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

........................... v+| Passive buzzer

............................... [l B Positive electrode
The object is tagged with

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

Breadboard

I Arduino UNO board

Experimental code analysis:

int buzzer=8; //Defining the digital port 8 to control the buzzer
inti=0;

void setup()
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{
pinMode(buzzer,OUTPUT); //Defining the buzzer port for the output port
}
void loop()
{
for(i=0;i<80;i++) //Output a frequency of sound
{
digitalWrite(buzzer,HIGH); //Sound
delay(1);
digitalWrite(buzzer,LOW); //Unsound
delay(1);
}

for(i=0;i<100;i++) //Output another frequency of sound

digitalWrite(buzzer,HIGH); //Sound
delay(2);
digitalWrite(buzzer,LOW); //Unsound
delay(2);
}

}

Experimental steps:

1. We need to open the code of this experiment: code-Active_buzzer.ino, click“N” under
the menu bar to compile the code, and wait for the word "Done compiling " in the lower
right corner, as shown in the figure below.

2 code-Active_buzzer | Arding 178 =
Fil= Edit Skeich Tools Help

2.In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM6,as shown in the following figure.
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e
o REEES
WHHF) SRR EEQ) )
Lt ARl 7 Bo:dl.
+ i Xiaazhen|
- IDE ATAJATAPT E2IEE
[ i" Jungo Connectivity
0 a=s
I g EESERNER
« T &0 (COM # LPT)
¥ Bluetooth Serial Port (COMLT)
3 Bluetooth Serial Port (COMLE)
T Bluetooth Serial Port (COMLT)
¥ Bluetooth Serial Part (COMLE)
T Blustooth Serial Port (COM19)
' Bluetooth Serial Port (COMZ20)
T Blustooth Serial Port (COM21)
¥ Bluetooth Serial Port (COMZ2)
¥ Bluetooth Serial Part (COM23)

| "7 uss-SERIAL CH340 (COME) |
T BERL (COM1)

- M B

delay|l  Sevisl Montor Qe+ Shifts M -
! Board A
for (i=0 I Sedal ports {0t
{ Braogrammer i
! a1git Burn MOM« ! DL
‘ T if et 1" com1s
h felay(2) COMIG
4 itgital¥rits (buzzer, LOW) nseun coM17
:-‘ d=1av{2) COM1E
i } COM19 &)
COMa0
} COM21
coM22 >
20 coM23 v

3.After the selection is completed, you need to click “— "under the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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o vode iy, ey FAhdno 178 e
File Edit Sketch Tools Help

ad-Acine Buzzar

lelay (1)
1
for (1=0;14100; i+8} //0utput another frequer el
{
talWriie (buzzer, HIGH) !
23
IWrite (buzzer, LOW)
12)
} B

4.After the code is uploaded, we can hear the buzzer making two different frequencies

in succession, as shown in the following figure.
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8.2-Passive buzzer

The purpose of the experiment:

In this course, we need to use passive buzzer to make an experiment to make the

circuit sound.

List of components required for the experiment:

Arduino UNO board *1

USB cable *1

220Q) Resistor *1

Passive buzzer *1

Breadboard *1

Dupont line *1bunch

Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

Note: The passive buzzer has positive and negative electrode. The actual object
diagram below shows that the buzzer has positive and negative marks.

oooooooooooooooooooooooooooooooooooooooo

FPSee seave Peees veve 1o svevea_se - Passtive buzzer
......................... " -}:....-...............-...-
...................................................
...................................................
-------------------------------------------------------

.......................................

Nsgative clectrode

...........................
.........................................................
...................................... ——
------------------------------- L1 B Positive elactrode
b e [r— e w % www e e S % z
The ect is ta with ¢
220Q Resistor ME obj b geed
B T e DO TR evvee s oo os svtee vonvs vanen

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

dupont line

Breadboard

I Arduino UNO hoard

Experimental code analysis:

#define BL1 248
#define BL2 278

34



#define BL3 294
#define BL4 330
#define BL5 371
#define BL6 416
#define BL7 467

#define B1 495
#define B2 556
#define B3 624
#define B4 661
#define B5 742
#define B6 833
#define B7 935

#define BH1 990

#define BH2 1112
#define BH3 1178
#define BH4 1322
#define BH5 1484
#define BH6 1665
#define BH7 1869

#define NTC1 262
#define NTC2 294
#define NTC3 330
#define NTC4 350
#define NTC5 393
#define NTC6 441
#define NTC7 495

#define NTCL1 131
#define NTCL2 147
#define NTCL3 165
#define NTCL4 175
#define NTCL5 196
#define NTCL6 221
#define NTCL7 248

#define NTCH1 525
#define NTCH2 589
#define NTCH3 661
#define NTCH4 700
#define NTCH5 786
#define NTCHG6 882
#define NTCH7 990

#define NTDO -1

#define NTD1 294
#define NTD2 330
#define NTD3 350
#define NTD4 393
#define NTD5 441

YAHSEDM
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#define NTD6 495
#define NTD7 556

#define NTDL1 147
#define NTDL2 165
#define NTDL3 175
#define NTDL4 196
#define NTDL5 221
#define NTDL6 248
#define NTDL7 278

#define NTDH1 589
#define NTDH2 661
#define NTDH3 700
#define NTDH4 786
#define NTDH5 882
#define NTDH6 990
#define NTDH7 1112

#define NTE1 330
#define NTE2 350
#define NTE3 393
#define NTE4 441
#define NTE5 495
#define NTE6 556
#define NTE7 624

#define NTEL1 165
#define NTEL2 175
#define NTEL3 196
#define NTEL4 221
#define NTELS 248
#define NTEL6 278
#define NTEL7 312

#define NTEH1 661
#define NTEH2 700
#define NTEH3 786
#define NTEH4 882
#define NTEH5 990
#define NTEH6 1112
#define NTEH7 1248

int speakerPin= 8;

int buzzer=8;//Defining the digital port 8 to control the buzzer

inti=0;

I*Yezi C*/

int tunef]= /IList the frequencies according to the simple spectrum

{

NTC3, NTC5, NTC5, NTC3, NTC6, NTC6, NTC7, NTC6, NTC6, NTC6, NTC5, NTCH1,
NTCH1, NTCH1, NTCH1, NTC6,NTCH1, NTC6, NTC5,NTC3, NTC5, NTC5, NTC5,
NTC3, NTC6, NTC6, NTC7, NTC6, NTC6, NTC6, NTC5, NTCH1, NTCH1,
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NTCH1,NTCH1, NTC6, NTC6, NTCH1,NTCH2,NTCHS, NTCH5, NTCH5,
NTCHS,NTCH5, NTCH3, NTCH2, NTCH1, NTCH1, NTC6, NTCH1, NTC6,
NTCHLI,NTCH2,NTCH2, NTCH2, NTCH2,NTCH2, NTCH1, NTCH3, NTCHZ2,

NTCH2,NTCH3, NTCH3, NTCH3, NTCH3, NTCH2, NTCHZ2, NTCH1, NTCH1, NTCH1,

NTCH2, NTCH1, NTC6, NTC5, NTC5,NTC5, NTC5, NTC6, NTC5,NTCH2,
NTCH3,NTCH1,

h

float durt[]= //List the tempo according to the simple spectrum

{

0.5,0.5,15,05,05,05,05,1,05,05,05,1,0.5,0.5,0.5,0.5,0.5, 0.5, 2, 0.5, 0.5,
1,0.5,0.5,05,05,05,1,05,0.5,05,1,0.5,0.5,05,05,0.5,0.5, 2,05, 1, 0.5, 0.5,

0.5,05,05,05,1,1,0.5,0.5,05,1,0.25,0.5,0.5,0.5,0.5, 1, 0.25, 2,05, 1, 0.5, 0.5,
0.5,1,05,1,05,0.5,0.5,05,0.5,05,1,05,0.5,0.5,0.5,0.5, 2,

h

void PlayTest()

int length = sizeof(tune)/sizeof(tune[0]); //Calculate length
for(int x=0; x < length;x++)
{
tone(speakerPin,tune[x]);
delay(500*durt[x]); //This is used to adjust the time delay according to the beat,500
this index can be adjusted by yourself. In this music, | find that 500 is more suitable.,
noTone(speakerPin);
}
}
void setup()

{
pinMode(buzzer,OUTPUT); //Defining the buzzer port for the output port

}
void loop()
{

PlayTest();
}
Experimental steps:
1.We need to open the code of this experiment: code-Passive _buzzer.ino,
click“N” under the menu bar to compile the code, and wait for the word "Done
compiling " in the lower right corner, as shown in the figure below.

1 cade-Passive_buzzer | Ardiing 17,3 ==
File Edit Sketzh Toals Help

#idefine BL1 248
fdefine BL2 278
#define BL3 294
Hdefins BL4 330
#define BLS 371
Hdefine BLG 116
Hdefine BLT 467

#define Bl 495
#define B2 556
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2.In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM6,as shown in the following figure.

=
iR EREA EEN)  EENH)
el &
g IDE ATAJATAR] R
%% Jungo Connectivity
v ) e
I EEETE
a F @O (COM B LPT)
T2 Blustooth Serial Port (COM1S)
% Bluetooth Serial Port (COM1E)
W Bluetooth Serial Port ([COM1T)
7 Blustoeth Serial Par (COM1S)
" Blustooth Serial Port (COM1)
¥ Biuetooth Serial Port (COM2O)
™Y Blustooth Serial Port (COM21)
T Blusteeth Serial Par (COM22)
' Bluetooth Serial Port (COMZ3)

| F USB-SERIAL CH340 icOme) |
Ty MEEI (CoM1)

ool TR

TR T R TR T TR TR TR S T TR T PR I TR Y I TR ) pem——ee e G

|ﬂclefine BLE 416 CONLE

| #define BLY 467 comz7

cOMI8

| #define B1 195 fg:;z
#define B2 556 B o

COM22

com23

3.After the selection is completed, you need to click “—”under the menu bar to upload
the code to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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2 tode-Passive_buzzer | Arduine 178 [ [
File Edit Sketch Tooks Help

code-Passive _buzmar
Hdefine BL1 248 £
fidefine BL2Z 278
Hdefine BL3 204
fidefine BL4 330
Bdefine BLS 3
fdefine BLG 4
#define BLT 467

Hdefine Bl 495

#define BZ 556 -

il []

4.After the code is uploaded, We can hear the buzzer will sing according to the score
written in the program, as shown in the following figure.
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9-PWM dimming
The purpose of the experiment:

Arduino controller has six PWM (Pulse Width Modulation) interface, which are digital
interface 3, 5, 6, 9, 10, 11. In this course, we input the different analog voltage

by adjusting the adjustable resistor, and the microcontroller recognizes the
corresponding proportional PWM wave to control the brightness of the LED lights.

Introduction of PWM:

PWM is used in many places, dimmable lighting, motor speed regulation, sound
production and so on.

Its three basic parameters:

1. Pulse width

2. The pulse period (the reciprocal of the number of pulses in one second).
3. Voltage height (for example: 0V-5V)

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q Resistor *1

Adjustable resistor *1

Breadboard *1

Dupont line *1bunch

Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

Positive electrode
long pin

e T
 eveee seews s Tees svves sevd Ve v+ | Adjustable resistor

Negative electrode eveo AW, .V evvesvisvvrrinnene
h d SIS B R R
short pin = Loidihveveshlovesagiilbcessosnenssenessseesees
-----------------------------------
......................................................

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

dupont line \

@ Breadboard

/

Arduino URO board ]
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Experimental code analysis:

int potpin=A0; //Defining the analog port AO

int ledpin=13; //Defining the led port 13

int val=0; //Declarations of temporary variables
void setup()

pinMode(ledpin,OUTPUT); //Defining the light port for the output port
Serial.begin(9600); //The baud rate is 9600

}
void loop()

{
val=analogRead(potpin); //Read the voltage value of the AO port and assign it to val
Serial.printin(val); //Sending Val value by serial port

}

Experimental steps:

1.We need to open the program of this experiment: code-PWM-dimming.ino,
click“N” under the menu bar to compile the program, and wait for the word "Done
compiling " in the lower right corner, as shown in the figure below.

& code-PWM_dimming | Arduino 1.7.8 == =
File Edit Sketch Tools Help

code-PY¥ild_dimming

{ =
pinMode (ledpin, OUTPUT) : //Defining the led port for the out
Serial. bezin(9600) ;//Set the baud rat
I I ntert L1t

}

i loop ()

{ =
val=analogRead (potpin) ; Eead the ltage value of the
Sevinl. irintin et eridiba Va1 vali

logWrite(ledpin, val/4) ://Open LEI
lelay (10) ; '

}

2.In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM6,as shown in the following figure.
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o REEEE

WHF) BfEA EEV) S8
| m| Hm|

a {2 Xisozhen

- (@ =

b g IDE ATA/ATAP] Eo#ige
b -&¥ Jungo Connectivity

Iy BB
« F /0 (CcOM I LPT)
L8 Bluetooth Serial Port (COM1S)
L T8 Blustooth Serial Port (COMIS)
TH Bluetooth Serial Port (COM1T)
T Bluetooth Serial Port (COMI1E)
T Bluetooth Senal Port (COM19)
T Blustooth Seral Port (COM2O)
-T2 Bluetooth Serial Port (COM21)
¥ Bluetooth Serial Port (COM22)
¥ Bluetooth Serial Port (00M23)

|-gE B

code-PywmM_dim)

pinModa (1

Serial. b

[T

T USB-SERIAL CH340 (COME)

#fEmD (CoM1)

i bt Mo b s o 4

Programemer
Burn Bootloader

(potpin)
(val)

(ledpir val/4)

Ctrl+ Shift 4 M

yled port for
Senial ports

oo ]

|

COMI

COM1S
COMmis
COM17
CoOMIE
COM19
COM20
COM21
coma2
CcOom23

-

3.After the selection is completed, you need to click “— "under the menu bar to upload
the program to the Arduino UNO board. When the word “Done uploading” appears in

the lower left corner, the program has been successfully uploaded to the Arduino UNO
board, as shown in the figure below.
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2 code-PWM_dmming | Arduino 17.8 -] - |l
File Edit Sketch Tocls Help

codn-PiM_dimming

lode{ ledpin, OUTFUT)

Serinl. begin (3600}
}
i o)
{
val=anslosRead (potpinl
nivall

telledpin val/4)

4.After the program is uploaded. When we adjust the adjustable resistance, we will see
the change in the brightness of the LED. If you turn on the serial port monitor at the
same time, you can also see the change of the printed values.

D coddsArmivg saim | S L1H 2

e Brariig iatier | Aihar

T cown CoE =
| Sitell
| L N6
a0z 1065
i AL 1016
[ {: 1017
| B LT
| _:)"' "Hhots
| - s
1073 \E]
Wiass 1017
1006
A

L PLTE ok B dpes wmding = RS baaid

B code ik sales | Archinm 173 D cnde-dnakeg sshe | Leduiee LTR

= COME

4 Batnrmrall Be Line wesbing = OO0 Soud

¥ hmirnerall Br Lime omding = [ S500 e
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10-Light controlled sound
The purpose of the experiment:

The purpose of this experiment is to make you learn how to use a special resistor --
photosensitive resistor. This experimental result is: when the photosensitive resistance
is connected in the circuit, the buzzer will make a small sound in the absence of light. In
the case of illumination, the resistance of the photosensitive resistor will decrease,
which causing the voltage across the buzzer to increase and the buzzer sound to
become louder.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

Photosensitive resistor *1

Active buzzer *1

Breadboard *1

Dupont line *1bunch

Actual object connection diagram:

We need to connect the circuit as shown in the figure below.

.................... s+« | Active buzzer

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

ooooooooo

Negatiss slzctioda Posilive electrode

‘The object tagged with |

----------------------------
---------------------------------------------------------
R i b i I R
-----------------------------------------------------------
--------------------------------------

Photosensitive resistor

L .. LN S . L
dupont line
Breadboard

Arduino UNC board I

Experimental code analysis:

int buzzer=6;//Defining the digital 10 port6 to control the buzzer

inti=0;
void setup()
{

pinMode(buzzer,OUTPUT);//Defining the led port for the output port

}
void loop()
{
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for(i=0;i<80;i++)//Output a frequency of sound

digitalWrite(buzzer,HIGH);//sound
delay(1);

digitalWrite(buzzer,LOW);//lunsound
delay(1);
}

for(i=0;i<100;i++)//Output another frequency of sound

digitalWrite(buzzer,HIGH);//sound
delay(2);

digitalWrite(buzzer,LOW);//lunsound
delay(2);

}
}
Experimental steps:
1.We need to open the code of this experiment:code-Light_controlled_sound.ino,

click“y” under the menu bar to compile the code, and wait for the word "Done
compiling " in the lower right corner, as shown in the figure below.

2% code-Light_controlled_sound | Arduine 1.7.8 [ ]
File Edit Sketch Tools Help

coce-Lighl_controflad_sound

buzzer=6,//Tefining the digital I0 port6 { ntrol )=
int 1 =0;
void setup() {
{
irMode (buzzer, OUTPUT) : //Defining th ] port fai
}
nid loopl)
{

f 11_-1:|} j-;EI:I 1-|—|-:| 1t ptt 1 frequsncy § Siglel

italWrite (buzzer, HIGH)

2.In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---

selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM6,as shown in the following figure.
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= R
iR #fEa) =BV ®WEH)
@ T HE| &
4 g4 Xiaozhen

wg IDE ATA/ATAPT Homigh

i" Jungo Cnnnt—:l‘ivibf'

O e

o EIBIETRR

# T w0 (COM 30 LPT)

W Blustooth Serial Port (COMLS)
™ Bluetooth Seral Port (COMLG)
™V Bluetooth Serial Port (COMLT)
" Blustooth Serial Port (COMLE)
¥ Blustooth Serial Port (COM19
¥ Bluetooth Seral Port (COM20)
¥ Blustooth Serial Port (COM21)
T Blustaoth Seral Part (COM22)
T Blustooth Serial Port (COM23)
¥ USB-SERIAL CH340 (COMS) |
5 BfEmL (COML)

R

Sifep

Archive Sketch
code-Light_conl | gy Encoding & Relosd
int buzzer=|  Serisl Monitor CirlsShiftsM br't6 10 control t1=
dint i =0 Board .r
id setup L Serial ports | E
{ Programmer L S ‘
pinMode (bluz Burn Bootloader | YU \&

} { COMIS

| COM16

l 0Q} { ) COMI17

{ cOMI8

For{1=0;1480 i++) S

¢ COM20

{ COM21
(buzzer. HIGE) COM22 -

‘ g COM23 '

3.After the selection is completed, you need to click “—*”under the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,

as shown in the figure below.
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ﬁ code-Light contralled_sound | Arduing 1.7.8 =N
Fie Edit Skstech Tools Help

OO0 BER

code-Light_controflad_sound

buzzer=o
1=0;
i (]
{
1M {buzzer, JUTFUT)
!
1 ] 9]
{

r{i=0;i<80; i+t) rtpLt

(buzzer, HIGH)

Axduing Une sn COME

4.We need to give the photosensitive resistor different intensity of illumination, and as
the light intensity changes, the size of the sound of the buzzer will also change. As
shown in the figure below.
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11-Sensible heat light
The purpose of the experiment:

In this course, we use sensor -- thermistor to control PWM by controlling the change of
thermistor resistance value, so as to control the brightness of LED light.

Introduction of thermistor:

Thermistor is a kind of sensitive element, which can be divided into positive temperature
coefficient thermistor (PTC) and negative temperature coefficient thermistor (NTC)
according to different temperature coefficient. The typical characteristic of thermistors is
that they are sensitive to temperature and show different resistance values at different
temperatures. Resistance value of positive temperature coefficient (PTC) thermistor will
become higher when the higher the temperature, Resistance value of negative
temperature coefficient (NTC) thermistor will become lower when the higher the
temperature. They are both semiconductor devices.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

Negative temperature coefficient Thermistor*1
220Q resistor *1

10kQ resistor *1

LED *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.

FEEAE waaes e
---------------

Negative electrode
short pin

Positive electrode
RTPHLROPIVPDEQPRDOL Gy T 1 D long pin
10kQ resistor

................. EHINIINN T ey s+sl Negative Lemperature
coefficient Thermistor

Breadboard

Arduino UNC board
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Experimental code analysis:

int potpin=0; //Defining the analog port AO

int ledpin=11; //Defining the digital port 11(for output PWM)
int val=0; //Defining Variable val

void setup()

pinMode(ledpin,OUTPUT); //Defining the portl1 for the output port
Serial.begin(9600); //The baud rate is 9600

}
void loop()

val=analogRead(potpin); //Reading the voltage value of the AO port and assign it to val
val = 245- val;

if(val < 0)

val = 0;

Serial.printin(val);
analogWrite(ledpin,val); //PWM output is used to drive LED
delay(100);
}

Experimental steps:

1.We need to open the code of this experiment: code-Sensible heat_light.ino,
click“y” under the menu bar to compile the code, and wait for the word "Done
compiling " in the lower right corner, as shown in the figure below.

{2 code-Sensible_heat_Sght | Ardiino 1.7.8 (B
File Edit Sketch Tools Help

code-Bansible_neat_light

1d loopl)

val=analogieadipotpin)

val = 245 wval

if(yal < Q)
val =0
aerial:printlnival)
te(ledpin, vall

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM®6,as shown in the following figure.
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3.After the selection is completed, you need to click “—”under the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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2 code-Sensible_heat_light | Arduino 1.7 e

File Edit Sketch Tools Help

code-Sensible_haat_light

val=analogh=ad (potpin)
wal = 245- val
if (val < 0)

val = 0

Seriaml, println(val) ;
| te{ledpin. val) PRM ocutput is u e
elay (100) ;

4. After the code is uploaded. When we do not heat the thermistor, the LED extinguish.

When we heat the thermistor, the LED will bright, and the brightness of the LED wiill
change with the change of the heat of the thermistor. At the same time, we can open
the serial port monitor, and we can also see the change of the voltage value at both
ends of the LED, as shown in the following figure.

51



YAHSEDM
12-8x8 dot matrix

The purpose of the experiment:

In this course, we will learn how to use 8x8 dot matrix. The experimental effect is to light
the LED on the 8x8 dot matrix.

Introduction of 8x8 dot matrix:

The 8x8 lattice is composed of 64 LED, and each LED is placed at the intersection of
line and line. When one line is high level(1) and a column is low level(0), the
corresponding diode will be bright. If you want to light up the first line, the ninth pin need
to high level, and (13, 3, 4, 10, 6, 11, 15, 16) these pins are low level. If you want to light
up the first column, the thirteenth pin need low level, and (9, 14, 8, 12,1, 7, 2, 5) these
pins are low level.

Pin identification as shown in the two figures below.

18 1% 14 13 12 11 10 %

01010101010 6.0

®0O02000

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *8

8x8 dot matrixLED*1

Breadboard *1

dupont line *1bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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8x8_dot_matrix |

Breadboard ®

0.0 P
Arduino UNO board

dupont line

Experimental code analysis:

const int rowl = 2; // Arduino Pin2 connect pin9 of the dot matrix
constint row2 = 3; // Arduino Pin3 connect pinl4 of the dot matrix
const int row3 = 4; // Arduino Pin4 connect pin8 of the dot matrix
constint row4 =5; // Arduino Pin5 connect pinl2 of the dot matrix
const int row5 = 17; // Arduino Pin17 (A3)connect pinl of the dot matrix
const int row6 = 16; // Arduino Pin16 (A2)connect pin7 of the dot matrix
const int row7 = 15; // Arduino Pin15 (Al)connect pin2 of the dot matrix
const int row8 = 14; // Arduino Pin14 (AO)connect pin5 of the dot matrix
/lthe pin to control COI

constint coll = 6; //Arduino Pin6 connect pinl13 of the dot matrix

const int col2 = 7; // Arduino Pin7 connect pin3 of the dot matrix

const int col3 = 8; //Arduino Pin8 connect pin4 of the dot matrix

const int col4 = 9; // Arduino Pin9 connect pinl10 of the dot matrix
const int col5 = 10; //Arduino Pin10 connect pin6 of the dot matrix
constint col6 = 11; //Arduino Pin1l connect pinll of the dot matrix
constint col7 = 12; // Arduino Pin12 connect pinl12 of the dot matrix
const int col8 = 13; // Arduino Pin13 connect pinl13 of the dot matrix
void setup()

{

inti=0;
for(i=2;i<18;i++)

{

pinMode(i, OUTPUT);
}

for(i=2;i<18;i++) {
digitalWrite(i, LOW);
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}

}
void loop()
{

inti;

/lthe row # 1 and col # 1 of the LEDs turn on
digitalWrite(rowl, HIGH);
digitalWrite(row2, LOW);
digitalWrite(row3, LOW);
digitalWrite(row4, LOW);
digitalWrite(row5, LOW);
digitalWrite(row6, LOW);
digitalWrite(row7, LOW);
digitalWrite(row8, LOW);
digitalWrite(coll, LOW);
digitalWrite(col2, HIGH);
digitalWrite(col3, HIGH);
digitalWrite(col4, HIGH);
digitalWrite(col5, HIGH);
digitalWrite(col6, HIGH);
digitalWrite(col7, HIGH);
digitalWrite(col8, HIGH);
delay(1000);

/lturn off all
for(i=2;i<18;i++) {
digitalWrite(i, LOW);

}

delay(1000);

}

Experimental steps:

1.We need to open the code of this experiment: code-8x8_dot_matrix.ino, clicky” under
the menu bar to compile the code, and wait for the word "Done compiling " in the lower

right corner, as shown in the figure below.

£ code-Bud_dot_matrix | Arduine 178 =l
Fle Edit Sketch Tools Help

fritalcold, HIGH)
teleoltd, HIGH)
teleol?, HIGH)
21 t=(col8 HIGH)
vy (1000}
for (i=2,i418;i+) |
{1, LOW)
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2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM6,as shown in the following figure.
o ewEE
TR REA) BEYV)  EEH)
|| | &
g IDE ATA/ATAP] FoRiat
%% Jungo Connectivity
@ aEs
a MBS
« "% @®0O (COoM ¥ LPT)
T2 Blustooth Serial Port (COM1S)
'Y Bluetooth Seral Port (COM1E)
'V Blustooth Serial Port (COMIT)
TV Blustooth Serial Part (COM18)
"V Blustooth Serial Port (COM1D)
¥ Biuetooth Serial Port (COM2O)
™ Blustooth Seral Port (COM21)
T Blustooth Serial Part (COM22)
' Bluetooth Serial Port (COMZ3)

| F USB-SERIAL CH340 icOme) |
Y WiEm (ComI)

ool TR

Archive Sketch
Fix Encoding & Reload
Serial Monitor QurlsshiftsM |
dig] Board ’
il 1 ' Serial ports
I fac! Programimer ‘| s
Ion ( Burn Bootioader ‘
p— R 4 COM15
Wy LOW COM16
} com1?
1000) cOM18
} coOmis £
COM20 =

3. After the selection is completed, you need to click “—"under the menu bar to upload
the code to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, thecode has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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2 code-8x8_dot_matrix | Arduine 1.7.8 == == ==
File Edit Sketch Tools Help

cods-8x8_dol_matnx

digitalWrite(eol?, HICH) »
digitalWrite(col®, HIGH)
l=lay (1000)

i of 11

for (1=2;i<18;i+1) {

| 3

ligitalWrita(i, LOW)

b 1

deduing Une oo TR

4. After the code is uploaded.We can see that the lights in the first row and first column
of the dot matrix are twinkling, as shown in the following figure.
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13- Tilt switch
The purpose of the experiment:

This lesson is ball switch experiment, it also belongs to the tilt switch just name is
different. It control the turning on or off of the circuit by the rolling contact pin of the
beads in the switch, so the LED can be switched on and off.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *1

10kQ resistor *1

Tilt switch *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.

—

ooooooooooooooooooooooooo
ooooooooooooooooooooooooo

Positive electrode L ***** *
long pin . -
........ y Tilt switch

‘| Negative electrode
.| chort pin

dupont line

Breadboard

Arduino UNO board

Experimental code analysis:
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int switchpin = 5;

int ledpin = 8;

int val = 0;

void setup()

{

pinMode(ledpin,OUTPUT);//Defining the led port for the output port
Serial.begin(9600);//The baud rate is 9600

}
void loop()
{

val = analogRead(switchpin);

if(val>512)//The analog voltage value of 512 is exactly 2.5V
digitalWrite(ledpin,HIGH);//If val Greater than 2.5 V

else//If val less than or equal to 2.5V
digitalWrite(ledpin,LOW);

Serial.printin(val);

}

Experimental steps:

1.We need to open the code of this experiment: code-8x8_dot_matrix.ino, clicky” under
the menu bar to compile the code, and wait for the word "Done compiling " in the lower
right corner, as shown in the figure below.

2 code_Tilt_switch | Arduine 1.7.8 [
File Edit Sketch Tools Help

code_TiH_switch &

int switehpin = 5
int ledpin = §;
int val = 0;

m

| setup!()

pinMode (ledpin, CUTPUT) : //Defining the led port for the(d
Serial. begin(9600) : //The baud rat

¥

woid Yeep

{ .

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM6,as shown in the following figure.
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o EREER
R BHEA) EEV) HEH)
¢ HE &

a |28 Xiaozhen
o g IDE ATAZATAPI 198
I+ & junge Connectivity
O aime
« 7§ &0 (COM 7 LPT)
-F5 Blustooth Serial Port (COM15)
|-*F Bluetooth Serial Port (COM15)
|-F Bluetooth Serial Port (COM17)
{73 Bluetooth Serial Port (COM18)
T Bluetooth Serial Port (COM19)
‘;'-? Bluetooth Senal Port (COM20)
T-?' Bluetooth Senal Port (COM21)
' Blustooth Serial Port (COM22)
"’-F Blustooth Serial Port (COM23)

|7 _UsE-SERIAL CH240 (COMS) |
T S0 (COMI)

o R

int switchp®

int ledpin 3 -
void setup(| | |'programmer L1;60M
{ Burn Bootioader Olllﬁ
A ‘ , g - SO s COM1S
pinMode (ledpin, QUTFUT) Defining the le COM1E
Serial. begiri(9600); //THe band rate i= 58 | com7
} COM18
COM19

i loop()

3. After the selection is completed, you need to click “—”under the menu bar to upload

thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,

as shown in the figure below.
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@ code.Tit switch | Arduino 1.7.8 Tl e e
File Edit Sketch Tools Help

rode_Tilt_swilch

int switchpin = 8§ =
t ledpin = B,
int val =0
id setup() 2
i
pirMade (ledpin, OUTRUT) ; //Defining the led pert for the
Serial. begin(8600) he baud rate 1s
}
void loaopl)
{ -

4. After the code is uploaded. The LED lights up when the ball switch is in the horizontal
position, and the LED turns off when we put the ball switch in the tilt position., At the
same time, we can open the serial port monitor, we can also see the change of the
voltage value at both ends of the ball switch, as shown in the figure below.

ST
SasaKEsaoE
e -
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14-Flame alarm

The purpose of the experiment:

In this lesson, we need to complete the experiment of fire alarm. The experimental
effect is: when there is no fire source approaching, the circuit is normal. When there is a
fire source approaching, the buzzer will make a sound.

Introduction of flame sensor:

The actual object is shown below. Flame sensor (Infrared receiving triode), Because
infrared is very sensitive to flame, we use a special infrared receiver tube to detect the
flame, and then convert the brightness of the flame into a level signal of high and low
change, and we need to input these signals into the MCU. Finally the MCU makes
corresponding program processing according to the change of the signals.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *1

10kQ resistor *1

Tilt switch *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.

OO N
e buzzer |+ o

---------
.............................

.« v
I Negative electrede Positive electrode

=4 Positive electrode
long pin

==

r’/J Arduine UNO honrd I

Negative electrode
ghort pin

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

I dupont line
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Experimental code analysis:

int flame=A5; //Defining the analog port A5
int Beep=8; //Defining the digital port 8

int val=0; //Declarations of variables

void setup()

pinMode(Beep,OUTPUT); //Defining the digital port for the output port
pinMode(flame,INPUT); //Defining the analog port for the input port
Serial.begin(9600);//The baud rate is 9600

val=analogRead(flame); //Read analog port voltage

}
void loop()
{
Serial.printin(analogRead(flame)); //The serial port sends the simulated voltage value
if((analogRead(flame)-val)>=600) //Determine whether the simulated voltage value is
greater than 600
digitalWrite(Beep,HIGH);
else
digitalWrite(Beep,LOW);
}

Experimental steps:

1.We need to open the code of this experiment: code-Tilt_switch.ino, click“\” under the
menu bar to compile the code, and wait for the word "Done compiling " in the lower right
corner, as shown in the figure below.

1% code-Fame alerm | Arduine L7.8 =N =R
File Edit Sketch Tools Help

code-Flama_alanm

t flame=AS,
it Beep=8,
t val=0;//1
void setup()
{
Mods (Beep, QUTFUT) ;
le (flame, INFUT) |
erial. begin (96000
val=an Head(flame) ;

2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM®6,as shown in the following figure.
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3.After the selection is completed, you need to click “ "under the menu bar to upload
the code to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, thecode has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.
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@aﬂd&ﬁuﬂw‘ul;rmiﬁnlu'nm 178 i E}-@
File Edit Sketch Tools Help

code-Flame_glarm

pinMods (Beep, OUTPUT) ; //Defining the digital ®
pinMode (Flame, INFUT) ; //Defining the analos
Serial. begin(9600) ;//The baud rate is
val=analogRead(flane) ; //Read analog port v

m

vaid leep()

Arduing Uno on COME

4. After the code is uploaded. When there is no fire source approaching, the circuit is
normal. When there is a fire source approaching, the buzzer will make a sound to
indicate the alarm. We can also open the serial monitor to observe the change in the
value of the flame sensor, as shown in the figure below.
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15-Nixie tube
The purpose of the experiment:
In this experiment, we need to finish to display 1-9 on a single 8-segment Nixie tube.
Introduction to digital tube:

Nixie tube is a semiconductor luminescent device, its basic unit is a light-emitting diode.
It is divided into 7-segment Nixie tube and 8-segment Nixie tube. 8-segment Nixie tube
more than 7-segment Nixie tube a light-emitting diode unit (more than a decimal point),
this experiment we use the 8-segment Nixie tube. The actual object is shown below.

According to the light-emitting diode unit connection mode, it is divided
into anode Nixie tubes and cathodeNixie tubes.

Anode Nixie tubes that connects the anodes of all light-emitting diodes together to form
a common anode (COM). The common pole (COM) shall be connected to +5V when
the common anode digital tube is applied. When the cathode of a certain field of light-
emitting diode is low , the corresponding field will be light up. When the cathode of a
field is high, the field does not light up.

Cathode Nixie tubes that connects the cathodes of all light-emitting diodes together to
form a common cathode (COM). The common pole COM shall be connected to GND
when the common cathode digital tube is applied. When the anode of a certain field of
light-emitting diode is high , the corresponding field will be light up. When the anode of a
field is low, the field does not light up.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *8

8-segment digital tube *1

Breadboard *1

Dupont line *1bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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Experimental code analysis:

int a=7; // Digital port 7 is connected to digital tube section a

int b=6; // Digital port 6 is connected to digital tube section b

int c=5; // Digital port 5 is connected to digital tube section ¢

int d=11; // Digital port 11 is connected to digital tube section d

int e=10; //Digital port 10 is connected to digital tube section e

int f=8; //Digital port 8 is connected to digital tube section f

int g=9; //Digital port 9 is connected to digital tube section g

int dp=4; //Digital port 4 is connected to digital tube decimal point section
void digital_1(void) //Displaying 1

{

unsigned char j;

digitalWrite(c,HIGH); //Light digital tube section c

digitalWrite(b,HIGH); //Light digital tube section b

for(j=7;j<=11;j++) //IThe level is pulled low of tube section 7~11(a,f,g,e,d)
digitalWrite(j,LOW);

digitalWrite(dp,LOW); //Tube decimal point section is off

}

void digital_2(void) //Displaying 1
{

unsigned char j;
digitalWrite(b,HIGH);
digitalWrite(a,HIGH);
for(j=9;j<=11;j++)
digitalWrite(j,HIGH);
digitalWrite(dp,LOW);
digitalWrite(c,LOW);
digitalWrite(f,LOW);
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}

void digital_3(void) //Displaying 3
{

unsigned char j;
digitalWrite(g,HIGH);
digitalWrite(d,HIGH);
for(j=5;j<=7:j++)
digitalWrite(j,HIGH);
digitalWrite(dp,LOW);
digitalWrite(f, LOW);
digitalWrite(e,LOW);
}

void digital_4(void) //Displaying 4
{
digitalWrite(c,HIGH);
digitalWrite(b,HIGH);
digitalWrite(f,HIGH);
digitalWrite(g,HIGH);
digitalWrite(dp,LOW);
digitalWrite(a,LOW);
digitalWrite(e,LOW);
digitalWrite(d,LOW);
}

void digital_5(void) //Displaying 5
{

unsigned char j;
for(j=7;j<=9;j++)
digitalWrite(j,HIGH);
digitalWrite(c,HIGH);
digitalWrite(d,HIGH);
digitalWrite(dp,LOW);
digitalWrite(b,LOW);
digitalWrite(e,LOW);
}

void digital_6(void) //Displaying 6
{

unsigned char j;
for(j=7;j<=11;j++)
digitalWrite(j,HIGH);
digitalWrite(c,HIGH);
digitalWrite(dp,LOW);
digitalWrite(b,LOW);

}

void digital_7(void) //Displaying 7
{

unsigned char j;

for(j=5;j<=7;j++)
digitalWrite(j,HIGH);
digitalWrite(dp,LOW);
for(j=8;j<=11;j++)
digitalWrite(j,LOW);

}

YAHSEDM
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void digital_8(void) //Displaying 8
{

unsigned char j;
for(j=5;j<=11;j++)
digitalWrite(j,HIGH);
digitalWrite(dp,LOW);

}

void digital_9(void) //Displaying 9
{

digitalWrite(a,HIGH);
digitalWrite(b,HIGH);
digitalWrite(c,HIGH);
digitalWrite(d,HIGH);
digitalWrite(e,LOW);
digitalWrite(f,HIGH);
digitalWrite(g,HIGH);
digitalWrite(dp,HIGH);

}

void setup()

inti; //Declarations of variables
for(i=4;i<=11;i++)

YAHSEDM

pinMode(i,OUTPUT); //Defining the port4-11 for the input port

}
void loop()

while(1)

{
digital_1(); //Displaying 1
delay(1000);
digital_2(); //Displaying 2
delay(1000);
digital_3(); //Displaying 3
delay(1000);
digital_4(); //Displaying 4
delay(1000);
digital_5(); //Displaying 5
delay(1000);
digital_6(); //Displaying 6
delay(1000);
digital_7(); //Displaying 7
delay(1000);
digital_8(); //Displaying 8
delay(1000);
digital_9(); //Displaying 9
delay(1000);

}

}

Experimental steps:

1.We need to open the code for this experiment: code-Tilt_switch.ino, click “N”under the

menu bar,compile the code, and wait for the words of Done compiling in the lower left
corner, as shown in the following figure.
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2. In the menu bar of Arduino IDE, we need to select [Tools] --- [Port] ---
selecting the port that the serial number displayed by the device manager just now, as
shown in the figure below. For example:COM6,as shown in the following figure.
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3. After the selection is completed, you need to click “—>nder the menu bar to upload
thecode to the Arduino UNO board. When the word “Done uploading” appears in the
lower left corner, the code has been successfully uploaded to the Arduino UNO board,
as shown in the figure below.

2 cade-Nixie_tube | Arduino 1.7.8 [ ]

File Edit Sketch Tools Help

code-Kixie_tube

int 8=7;// Digital port 7 is connected to digital

int b=6 Digital port 6 is comnected to digital tu =
int ¢=5 Digital port 5 is cormnected to digital tul
int d=11; Digital port 11 is cormecied to digital
int e=10; Pigital port 10 is cormmected to digital
int £=8 Digital port 8 is cormected to digital

int g=9;/ Digital port 9 is commected to digital t

int dp=4:// Digital port 15 rmected 1 ligital
void digital_1(void) Displaying 1

Arduine Uno on CORME

4. After the code is uploaded, we can see that display 1-9 on a single 8-segment digital
tube, as shown in the figure below.
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16-4-Nixie tube

The purpose of the experiment:

In this experiment, arduino was used to drive a four-digit tube with a common Yin. Is the
purpose of the experiment: the first Nixie tube display 1,the second Nixie tube

display 2 ,the third Nixie tube display 3 and fourth Nixie tube display4 with such intervals
of 0.5 seconds to display.

Introduction to digital tube:

Nixie tube is a semiconductor luminescent device, its basic unit is a light-emitting diode.
According to the number of digital tube is divided into 7-segment Nixie tube and 8-
segment Nixie tube. 8-segment Nixie tube more than 7-segment Nixie tube a light-
emitting diode unit (more than a decimal point), this experiment use the8-

segment Nixie tube.The actual object is shown below.

According to the light-emitting diode unit connection mode, it is divided
into anode Nixie tubes and cathodeNixie tubes.

Anode Nixie tubes that connects the anodes of all light-emitting diodes together to
form a common anode (COM). The common pole COM shall be connected to +5V when
the common anode digital tube is applied. When the cathode of a certain field of light-
emitting diode is low , the corresponding field will be light up. When the cathode of a
field is high, the field does not light up.

Cathode Nixie tubes that connects the cathodes of all light-emitting diodes together to
form a common cathode (COM). The common pole COM shall be connected to GND
when the common cathode digital tube is applied. When the anode of a certain field of
light-emitting diode is high , the corresponding field will be light up. When the anode of a
field is low, the field does not light up.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

220Q resistor *8

4bit 8-segment digital tube *1

Breadboard *1

dupont line *1bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.

72



YAHSEDM

Breadboard

4-Nixie tube

220Q resistor

dupont line

Arduino UNO board

Experimental code analysis:

#define SEG_A 2 //Arduino Pin2--->SeglLed Pin11
#define SEG_B 3 //Arduino Pin3--->SegLed Pin7
#define SEG_C 4 //Arduino Pin4--->SegLed Pin4
#define SEG_D 5 //Arduino Pin5--->SegLed Pin2
#define SEG_E 6 //Arduino Pin6--->SeglLed Pinl
#define SEG_F 7 //Arduino Pin7--->SegLed Pin10
#define SEG_G 8 //Arduino Pin8--->SegLed Pin5
#define SEG_H 9 //Arduino Pin9--->SegLed Pin3

#define COM1 10 //Arduino Pin10--->SeglLed Pin12
#define COM2 11 //Arduino Pinl11--->SegLed Pin9
#define COM3 12 //Arduino Pin12--->SeglLed Pin8
#define COM4 13 //Arduino Pinl13--->SegLed Pin6
unsigned char table[10][8] =

{

{0,0,1,1,1,1,1,1}, //0
{0,0,0,0,0,1,1,0}, /1
{0,1,0,1,1,0,1,1}, /I2
{0,1,0,0,1,1,1,1}, /I3
{0,1,1,0,0,1,1,0}, //4
{0,1,1,0,1,1,0,1}, //5
{0,1,1,1,1,1,0,1}, //6
{0,0,0,0,0,1,1,1}, /I7
{0,1,1,1,1,1,1,1}, //8
{0,1,1,0,1,1,1,1} //9
h

void setup()

pinMode(SEG_A,OUTPUT); //Defining the port for the output port
pinMode(SEG_B,OUTPUT);
pinMode(SEG_C,OUTPUT);
pinMode(SEG_D,OUTPUT);
pinMode(SEG_E,OUTPUT);
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pinMode(SEG_F,OUTPUT);
pinMode(SEG_G,OUTPUT);
pinMode(SEG_H,OUTPUT);

pinMode(COM1,0UTPUT);
pinMode(COM2,0UTPUT);
pinMode(COM3,0UTPUT);
pinMode(COM4,0UTPUT);

}

void loop()

{

Display(1,1); //Displaying 1 on the first bit of the Nixie tube
delay(500);

Display(2,2); //Displaying 2 on the second bit of the Nixie tube
delay(500);

Display(3,3); //Displaying 3 on the third bit of the Nixie tube
delay(500);

Display(4,4); //Displaying 4 on the fourth bit of the Nixie tube
delay(500);

void Display(unsigned char com,unsigned char num)
{

digitalWrite(SEG_A,LOW); //This is to get rid of the shadow
digitalWrite(SEG_B,LOW);
digitalWrite(SEG_C,LOW);
digitalWrite(SEG_D,LOW);
digitalWrite(SEG_E,LOW);
digitalWrite(SEG_F,LOW);
digitalWrite(SEG_G,LOW);
digitalWrite(SEG_H,LOW);

switch(com) //This is to select the display location
{

case 1:

digitalWrite(COM1,LOW); //First bit of the Nixie tube
digitalWrite(COM2,HIGH);
digitalWrite(COM3,HIGH);
digitalWrite(COM4,HIGH);

break;

case 2:

digitalWrite(COM1,HIGH);

digitalWrite(COM2,LOW); //Second bit of the Nixie tube
digitalWrite(COM3,HIGH);
digitalWrite(COM4,HIGH);

break;

case 3:

digitalWrite(COM1,HIGH);
digitalWrite(COM2,HIGH);

digitalWrite(COM3,LOW); //Third bit of the Nixie tube
digitalWrite(COM4,HIGH);

break;

case 4:

digitalWrite(COM1,HIGH);
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digitalWrite(COM2,HIGH);
digitalWrite(COM3,HIGH);
digitalWrite(COM4,LOW); //Fourth bit of the Nixie tube
break;

default:break;

}
digitalWrite(SEG_A,table[num][7]);
digitalWrite(SEG_B,table[num][6]);
digitalWrite(SEG_C,table[num][5]);
digitalWrite(SEG_D,table[num][4]);
digitalWrite(SEG_E,table[num][3]);
digitalWrite(SEG_F,table[num][2]);
digitalWrite(SEG_G,table[num][1]);
digitalWrite(SEG_H,table[num][0]);
}

Experimental steps:

1.We need to open the code for this experiment: code-4-Nixie_tube.ino, click “\”under
the menu bar,compile the code, and wait for the words of Done compiling in the lower
left corner, as shown in the following figure.

2 code-4-Nixie tube | Arduino 1.7.8 L= [ e
File Edit Sketch Tools Help

code-4-Nixie_tuba

ligitalWrite (SEG_A, table[rum] [T])

ligitalWrite(SEG_B, table [rum] [6])
digitalWrite (SEG_C, table [rum] [5])
ligitalWrit=(SEG_D, table [rum] [4])
digitalWrite (SEG_E, table [rmum] [3])
ligitalWrite (SEG_F, table [num] [2])
ligitalWrite (SEG_G, table [rum] [1])
digitalWrite (SEG_H, table[rum] [0])

2. In the menu bar of Arduino IDE, we need to select the [Tools] --- [Port] --- select
the port that the serial number displayed by the device manager just now.for
example:COM®6,as shown in the following figure.
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3. After the selection is completed, click “—”under the menu bar,and upload the code to
the Arduino UNO board, when appears to Done uploading on the lower left corner , that
means that the code has been successfully uploaded to the Arduino UNO board, as
shown in the following figure.
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Ao 178
File Edit Sketch Tools Help

code-4-Neee_tube
#tdefine SEG_A ©
#tdefine SEG_E
#tdefine SEG_C ¢
#define SEG_D
#define SEG_E
#define SEGF 7
#define SEG_G
#define SEG H

fidefine COM1 10 //Arduinc Finl0——>Segled Finl
#idefine COM2 11 //Arduine Pinll—Segled Pin® L

] i ¥

4. After the code is uploaded, the first Nixie tube display 1,the second Nixie tube
display 2 ,the third Nixie tube display 3 and fourth Nixie tube display4 with such intervals
of 0.5 seconds to display.
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17-74HC595
The purpose of the experiment:

74HC595 is an 8-bit serial input and parallel output displacement buffer: the parallel
output is three-state output. In this course, we use three digital I/O ports of Arduino to
control 8 LED lights by 74HC595, so that they were lit in 8-bit binary (0-256) order.

The actual object is shown below.

b 2 §

Binary order:
00000001 00000010 00000011 00000100 00000101 00000110
00000111 00001000 00001001 00001010 00001011 00001100

10000000
OB E ¥ ‘E VL
oc [2] i5] QA
op [3] 14] si
QE[4]  T4HC595 i3] ok
Q¥ [5] 2] reK
O [1; ﬂ SCK
on [7] o] scLR
G [E] !E SOH
number of pin name of pin Description
1,2,3,4,5,6,7,15 QB,QC,QD,QE,QG,QH,QA Tri-state output pin
8 GND GND
9 SQH Serial port data
output pin
10 SCLR Shift register clear
11 SCK Data input clock
line
12 RCK Output memory
latch clock line
13 OE Output enable

14 SI Data line



16 VCC VCC

List of components required for the experiment:

Arduino UNO board *1
USB cable *1
74HC595 *1

220Q resistor *8

LED *8

Breadboard *1

Dupont line *1bunch

Material object connection diagram :

YAHSEDM

We need to connect circuit as shown in the following figure.

dupont line

Breadboard

sign.

A groove at this end
of the 74HCS595 as a

Arduino UNO

Experimental code analysis:

T4HC595

/lconnect 74hc595 pin10:MR--->VCC; Pin13:0E--->GND

int latchPin =5; //to 595 pinl12
int clockPin = 4; //to 595 pinll
int dataPin = 2; //to 595 pinl4
void setup ()

{

pinMode(latchPin,OUTPUT); //Defining the port5 for the output port
pinMode(clockPin,OUTPUT); //Defining the port4 for the output port
pinMode(dataPin,OUTPUT); //Defining the port2 for the output port

}

79



YAHSEDM

void loop()
{

for(int a=0; a<256; a++) //The meaning of this loop is to let a variable increase by 1
until it is equal to 256.

{
digitalWrite(latchPin,LOW); //Giving a low level to the port ST_CP indicates that the
chip is ready to receive data.
shiftOut(dataPin,clockPin, MSBFIRST,a);
/*
dataPin : Data output pin, each bit of data will be output sequentially. Mode of pin
needs to be set to output.
clockPin : Clock output pin. Mode of pin needs to be set to output
bitOrder : Data shift order selection bit.The type of this parameter is byte,
High-level first-entry MSBFIRST or low-level first-entry LSBFIRST Can be selected
by youself.
a:The data value to be output.
*/
digitalWrite(latchPin,HIGH); //Giving a low level to the port ST_CP
delay(1000); //Pause for 1 second to make you see the effect
}
}

Experimental steps:

/IThe following activities are performed every cycle.

1.We need to open the code for this experiment: code-74HC595.ino, click “\”under the
menu bar,compile the code, and wait for the words of Done compiling in the lower left
corner, as shown in the following figure.

25 code-T4HCS95 | Arduine 1.7.8 L ) [t
File Edit Sketch Tools Help

code-T4HCE95

nnect T4hc595 pinlO:ME VCC. Pinl3:0F
int latchPin =
int clockPin _
nt dataPin = 2: 595 pitld
id setup ()

1] I
= o
|

inModslatehPin, OUTPUT) ; Defining the rth
pinMode (clockPin, QUTPUT) : Defining the port4
pinllode (dataPin, OUTPUT) : //Defining the po

2. In the menu bar of Arduino IDE, we need to select the [Tools] --- [Port] --- select
the port that the serial number displayed by the device manager just now.for
example:COM®6,as shown in the following figure.
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e EEER
4 T w0 (OOM ¥ LPT)

T Bluetooth Serial Port (COMLS)
¥ Bluetooth Seral Port (COM1E)
T Blustooth Serial Port (COM1T)

7] Blustoeth Serial Part (COM18)

¥ Blustooth Serial Port (COM1D)
F¥ Biuetocth Serial Port [COM20)
T Bluetocth Seral Port (COM21L)
T Bluetasth Serial Pert (COM22)

T Blustooth Sedal Port (OOM23)

code-74HC 595
//connect
int latchP| Boad
int ¢lockR [Pee ]
| int dataPi

ivoid setup—y

|7 uss-SERiAL cH3a0 (COMS) |
Ty NEEL (CoMIL)

ool R

Programmer

nMode (latchPin, OUTPUT)

inMode (clockPin, OUTPUT)

niode (dataPin, CUTPUT)

com23
B e
1

3. After the selection is completed, you need to click “—”under the menu bar,and upload

thecode to the Arduino UNO board, when appears to Done uploading on the lower left

Encoding & Reload

Burn Bootloader’

corner , that means that the code has been successfully uploaded to the

Arduino UNO board, as shown in the following figure.
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File Edit Sketch Tools Help

code-FA4HCHES

onnect T4heb35 pinlO:MR /CC, Finl = N
int latchPin =
int clockFin = _
int dataPin = 2 to BSh pinld
id setup ()

|
o

—_—
1

pinMode (latehPin, OUTPUT) ; //Defining the 1
pinMode (elockPin, OUTPUT) : //Defining the portd
pinMode (dataPin, OUTPUT) ; //Defining the port

4. After the code is uploaded, We can see that 8 LEDs will be lit from 00000001 to
10000000, as shown in the following figure.(Just an example)
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18-servo control

The purpose of the experiment:

Based on Arduino UNO, a code is written to rotate the servo to the angle corresponding
to the user's input number, and the angle print is displayed on the serial monitor of the
Arduino IDE.

About the servo :

The actual object is shown below. Servo rotation angle is by adjusting the duty ratios of
PWM (pulse width modulation) signal. The standard PWM (pulse width modulation)
signal has a fixed period of 20ms (50Hz). Theoretically, pulse width distribution should
be between 1 ms to 2 ms, but in fact between pulse width can be 0.5 ms and 2.5 ms.
Pulse width and the servo rotation angle 0°~180° corresponds, as shown in the figure
below.

180 degrees
(]
o
[#)
(slele]
(]
o
hugh high
low fow
1000us 1250us 2000us

Servo have many specifications, but all of the servo possess external three lines, with
brown, red, orange, three kinds of color to distinguish. Due to brand is different, color is
different, brown for the grounding line, red for positive line, orange for signal lines.

Note: Due to brand is different, for the same signal, different brands of servo rotation
angle will be different.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

Servo *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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Dupont line
Arduino UNO board

Experimental code analysis:

I/UART send 1~9==>20~180 degree

int servopin=9;//Defining the port 9 for the servopin

int myangle;//Define Angle variable

int pulsewidth;//Define the pulse width variable

int val;

void servopulse(int servopin,int myangle)

[*A pulse function is defined to generate PWM values by simulation */

{
pulsewidth=(myangle*11)+500;//Convert the Angle to 500-2480 pulse width
digitalWrite(servopin,HIGH);//Giving a high level to the servo interface
delayMicroseconds(pulsewidth);//The number of microseconds of delay pulse width
digitalWrite(servopin,LOW);//Giving a low level to the servo interface
delay(20-pulsewidth/1000);//The remaining time in the delay period

}
void setup()

{
pinMode(servopin,OUTPUT);//Defining the servopin port for the output port

Serial.begin(9600);//The baud rate is 9600
Serial.printin("servo=0_seral_simple ready" ) ;

}
void loop()

val=Serial.read();//Reading the data received by the serial port
if(val>'0'&&val<='9")//Determineing whether the received data values conform to the
range

{

val=val-'0";//Convert ASCII code to a value,for exmaple : '9'-'0'=0x39-0x30=9
val=val*(180/9);//Convert Numbers into angles,for exmaple : 9* (180/9) =180
Serial.print("moving servo to );

84



YAHSEDM

Serial.print(val, DEC);

Serial.printin();

for(int i=0;i<=50;i++)

//Generate the number of PWM, equivalent delay to ensure that the response Angle
can be turned

{

servopulse(servopin,val);//Generate PWM values by simulation

}

}

}

Experimental steps:

1.We need to open the code for this experiment: code-servo_control.ino, click “v’under
the menu bar, compile the code, and wait for the words of Done compiling in the lower
left corner, as shown in the following figure.

2 code-serve control | Arduing 178 =[]
File Sketch Teols Help

cods-cemd_contral

{

val=val— 0
val=val*{1B80/9)
erial, int{"moving servo to 7).
Serial, print{val, DEC)
Serial, printin()
riint i=0;i4=80;i++)

servopulse (servopin, val) |

2. In the menu bar of Arduino IDE, you need to selectthe [Tools] --- [Port] ---
select the port that the serial number displayed by the device manager just now.for
example:COM6,as shown in the following figure.

=y PEERE
IR EREA BRI BEES(H)
ot Aol 7 Bl
4 g Mianzhen
g IDE ATASATAP RIS
& Jungo Connectivity
B ams
e EEETE
« "3 @®0O (COM # LPT)
T Blustooth Serial Port (COM1E)
"F Bluetooth Serial Port (COM1E)
¥ Bluetocth Serial Port (COMLT)
"7 Blustooth Sesial Port (COM1S)
" Bluetooth Serial Port [COM1G)
% Bluetocth Serial Port (COM20)
W Blustooth Serial Por (COM21)
" Blustocth Sesial Port (COM22)
T Blustocth Serial Port (COM23)
| 'F use-sERiaL CH240 (COME} |
Ty Ml (coM1)
8 R
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3. After the selection is completed, you need to click “—"under the menu bar,and upload
the code to the Arduino UNO board, when appears to Done uploading on the lower left
corner , that means that the code has been successfully uploaded to the

Arduino UNO board, as shown in the following figure.

% code-servo_control | Arduing 1.7.8 w5

File Edit Sketch Tools Help

coma ll'\"l_l'l_'""lll

I -
1

val=val— 0

val=val*{180/9) I t ML

Serial.print {("moving servo to 7).
Serial. print{val, DEC)

rial tind);
fordint 1=0,1<=60 i+

oy

4. You can open the serial port monitor on the top right corner of Arduino IDE, A serial
port of Arduino port will appear, and the baud rate is set to 9600 on the lower right
corner, as shown in the following figure.
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[ Semd
|¥] Antescrall e line ending =

5.After the code is uploaded, we open the serial port monitor of Arduino IDE, you can
see the words "servo=0_seral_simple ready" written in the program. And then input a
number between 1 ~ 9 randomly in the send box, servo will turn the corresponding
angle. Moreover, the serial port monitor will print out the corresponding angle, a
comment in the program: "UART send 1~9= >20~180 degree" as shown in the figure
below (for example only).

= coms | (S =

aiaia o
2] st | st
Eervo=o_seral _simple ready] S |zervo=a_seral simple ready

| |n:r-.'i:'.z_ servo to 40

o Anterrral 1 fs lins smbing = W Rateazrall e Line anding » (5600 baed
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19-1IR control

The purpose of the experiment:

In this experiment, we will make the IR remote controller communicate with the IR
receiver sensor.

About the infrared remote control :

The signal from the IR remote controller is a series of binary pulse codes. In order to
protect it from other infrared signals during wireless transmission. It is modulated on a
specific carrier frequency ,and then transmitted by infrared emission sensor. The
infrared receiving device need to filter out other waveform and receive the signal of the
specific frequency and restore it to binary pulse code, this process is called
demodulation.

The IR receiver sensor converts the optical signal emitted by the infrared emission
sensor to a weak electrical signal. These signals are restored to the original encode by
various circuits, finally outputs the signal to the control circuit.

List of components required for the experiment:
Arduino UNO board *1
USB cable *1

IR receiver sensor *1

IR remote controller *1

Breadboard *1

Dupont line *1 bunch

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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Arduino UNO board

Experimental code analysis:

#include <IRremote.h>//Including infrared library
int RECV_PIN = 11; // Declarations of port

int LED1 = 2;

int LED2 = 3;

int LED3 = 4;

int LED4 = 5;

int LED5 = 6;

int LED6 = 7,

long onl = 0xO0FF6897;//Code the example to match the send
long off1 = 0x00ff30CF;

long on2 = 0XxO0FF9867;

long off2 = OxOOFF18E7;

long on3 = 0xOOFFBO4F;

long off3 = OXOOFF7A85;

long on4 = OxOOFF10EF,;

long off4 = OxOOFF42BD;

long on5 = 0xO0FF38C7,

long off5 = 0XOOFF4ABS5;

long on6 = OXOOFF5AA5;

long off6 = OXOOFF52AD;

IRrecv irrecv(RECV_PIN);

decode_results results;//Declarations of struct
// Dumps out the decode_results structure.

/I Call this after IRrecv::decode()

// void * to work around compiler issue

/Ivoid dump(void *v) {

I/l decode_results *results = (decode_results *)v
void dump(decode_results *results)

{

int count = results->rawlen;

if (results->decode_type == UNKNOWN)

{
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Serial.printin("Could not decode message");

}

else
{
if (results->decode_type == NEC)

{
Serial.print("Decoded NEC: ");

else if (results->decode_type == SONY)

{
Serial.print("Decoded SONY: "),

}

else if (results->decode_type == RC5)

{
Serial.print("Decoded RC5: ");

}

else if (results->decode_type == RC6)

{
Serial.print("Decoded RC6: ");

}

Serial.print(results->value, HEX);
Serial.print(" (");
Serial.print(results->bits, DEC);
Serial.printin(" bits)");

1

Serial.print("Raw (*);
Serial.print(count, DEC);
Serial.print("): ");

for (inti=0; i< count; i++)

{

if (1% 2)==1)

Serial.print(results->rawbuf[i*"USECPERTICK, DEC);

}

else

{

YAHSEDM

Serial.print(-(int)results->rawbuf[i*USECPERTICK, DEC);

Serial.print(" ");

}
Serial.printin("");

}
void setup()

pinMode(RECV_PIN, INPUT); //Defining the RECV port for the input port
pinMode(LED1, OUTPUT);//Defining the LED1 port for the output port
pinMode(LED2, OUTPUT);//Defining the LED2 port for the output port
pinMode(LED3, OUTPUT);//Defining the LED3 port for the output port
pinMode(LED4, OUTPUT);//Defining the LED4 port for the output port
pinMode(LED5, OUTPUT);//Defining the LED5 port for the output port
pinMode(LED6, OUTPUT);//Defining the LEDG6 port for the output port
pinMode(13, OUTPUT);//Defining the portl3 for the output port

90



YAHSEDM

Serial.begin(9600); //The baud rate is 9600
irrecv.enablelRIn(); // Start the receiver

}

int on = 0;

unsigned long last = millis();

void loop()

{

if (irrecv.decode(&results)) //Calling the library function: decode

II'If it's been at least 1/4 second since the last

/Il IR received, toggle the relay

if (millis() - last > 250)
{
on =lon;
digitalWrite(13, on ? HIGH : LOW);
dump(&results);
}

if (results.value ==onl)
digitalWrite(LED1, HIGH);

if (results.value == offl)
digitalWrite(LED1, LOW);

if (results.value == on2)
digitalWrite(LED2, HIGH);

if (results.value == off2)
digitalWrite(LED2, LOW);

if (results.value == on3)
digitalWrite(LED3, HIGH);

if (results.value == off3)
digitalWrite(LED3, LOW);,

if (results.value == on4)
digitalWrite(LED4, HIGH);

if (results.value == off4 )
digitalWrite(LED4, LOW);,

if (results.value == on5)
digitalWrite(LEDS, HIGH);

if (results.value == off5)
digitalWrite(LEDS, LOW);

if (results.value == on6)
digitalWrite(LED6, HIGH);

if (results.value == off6 )
digitalWrite(LED6, LOW);

last = millis();

irrecv.resume(); // Receive the next value

}
}

Experimental steps:

1.You need to open the code for this experiment: code-IR_control.ino, click “Y’under the

menu bar, compile the code, and wait for the words of Done compiling in the lower left
corner, as shown in the following figure.
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— =
D eode iR control | Arduine 178 [eelle]
Fle Edit Sketch Tools Help

cade-IR_cantral
digitalWrite(LED5, LOW);
if (results.value = oné )
ligitalWrite(LEDS, HIGH);
if (results.value = off6 )
ligitalWrite(LEDS, LOW);
last = millisY)

irrecv, resume(), // Receive the 1

2. In the menu bar of Arduino IDE, selectthe [Tools] --- [Port] --- select the port
that the serial number displayed by the device manager just now.for example:COM6,as
shown in the following figure.

B
iHF)  @EA =8V REhH)
| HMm &
4 & Xisozhen
g IDE ATAJATAP] Hokieh
& Jungo Connectivity
o e
o BREHNE
4 TP @0 (com #LPT)
§ Bluetooth Serial Port (COMLS)
T Blustooth Serial Part (COMLE)
F Blustocth Serial Port (COMIT)
F Bluetooth Serial Port (COMLE)
¥ Bluetcoth Seral Port (COMI19)
¥ Bluetooth Serial Port (COM20)
¥ Bluetooth Serial Port (COM21)
'¥ Bluetcoth Serial Port (COM22Z)
F Bluetooth Serial Port (COM23)
| "% UsB-SERIAL CH340 (COME) |

¥ BERAD (COML)
R

Auto Format

Archive Sketch
Fix Encoding & Reload '
finclude Serial Monitor CulsShiftsM  ared llbl'@;
‘; int RECV_ P Boad 5[ port i
! Serial
| int LED1 | comm
W int 1EDZ 5 | Progemme '
i ikt LED3 1 ot I com1
ik GO coMié
int LED4 = 5, S
nt LEPS = 6] coMmis
Moy St coMIa
int LEDG =7 _ REi
] onl = Ox00FFG38T AR ML
lon s offl = 0x00££30CF comz2
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3. After the selection is completed, you need to click “—"under the menu bar,and upload
the code to the Arduino UNO board, when appears to Done uploading on the lower left
corner , that means that the code has been successfully uploaded to the

Arduino UNO board, as shown in the following figure.

% code-IR rontrol | Arduine 17.8 [[= ] =[]
File Edit Sketch Tools Help

o

code-1R_cordnol

Hinclude <IRremote. h”
t RECV_PIN = 11,
t LEDI = 2
nt LEDZ =
t LED3 =
t LED4 =
t LEBS:=
t LBEDE =

N &= L2

-1 N

ng onl = Ox00FFEEST, th ] t | lH tl=

E!

4. After the code is uploaded, we need to open the serial monitor of Arduino IDE, and
set the baud rate to 9600. When we press the button on the infrared remote controller,
we can see the code value of the corresponding button on the serial monitor, as shown
below ( Just for example).

e

T coms (= o e

Decoded NEC: FF30CF (32 bits)
Raw (68): ~8172 9100 -4100 €00 -550 600 -500 €00 -330
Decoded NEC: FF4AB5 (32 bits)
Raw (68): 23978 9050 -4450 550 -550 600 -350 600 -300

4 datonerell 5o line ondang v (9500 hand =
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Steps to add a library file
Note:Before you compile the code, you must look at this steps.

1.We need to add IRremote file, as shown in the figure below.

-

= el =8 o
| code-IR control 201877/ 17:15 =
I 4 [IRremaote Z018/7/13 17:56 Tt
/] 19.IR control.docx Z018/7/13 17:56 DOOX 30 1306 KB
& ReadMe.docx 2018/7/13 16:35  DOCXITE 1,826 KB

2.You need to find the installation path of Arduino. As shown in the figure below.( just
for example)

This is my Arduino installation path.
lﬁm » 26 (D:) » Arduino IDE » Arduino » l -T&,U E Ardyine

HiEe vy Ay ERRAR

2wk B ER o) Hoh
L. drivers 2018/7/24 10:50 wpbE
| examples 2018/7/2410:50 i
s | hardware 2018/7/24 10:51 =
b jave 2018/7/24 3051 Wepss
b lib 2018/7/24 10:51  HE=
J libraries 2018/8/9 9:52 =i
J reference 2018/7/24 1051 W=
L teols 2018/7/24 10:51 U=
2| @ arduinoexe 2015/11/40:44  EEES 2850 KB
| arduinoMiini 2015/11/4 0:44 Configuration Se... 1KB
& Arduino 2018/7/24 10552 Intetnet HETHT 1KB
@ arduino_debug.exe 01548 044 HENS 389 KB
|| arduino_debug.|4jini 2015/11/4 0:44 Canfiguration Se.. 1K8
% libusb0.dll 015113 2220 mERETR 43 K8
1c) ] msvep100.dit 2015/11/32221  WEEETR 412 KB
%] msver100.d1H 20151132221 RENETR 753 KB
¥, cevisions.txt 2015/11/3 2220  SEps 63 KB
| B uninstexe 2018/7/24 10552 BEF 394 KB

3. You need to copy this file into the libraries folder in the Ardunio installation path.

As shown in the figure below.

& LRssiciohies b TRIR contsol T3 ww’l L » fEE, » =D » Arduino » Arduine b Arduino
TR weE =8 IAM &
iR - aEEES v E= s Fi=
&y ) ¥ =
Lo s & R E
L eode-IR_eontrol "+ [ drivers 2017/1178 i
B =E b examples 20171148 Li
182 10 poatmildoor U BEAEE M hardware 0IT/IVE 1
& ReadMe.docx L java 20171178 15
£ WPsT & b 201771148 15
fibraries 20187713 1t
=g L reference 20177118 1
i U tocls 2017/12/8 1
- R @ arduino.exe 2015/114 0y
= E5 | arduino.4j.ini Z015/11/4 0
(EiBec ] BN Arduing 2007/11/E 13
o BF @ arduino_debug.exe 2015114 0:
| arduing_debag..ini 201571144 O




5.You need to add [IRremote] to here. As shown in the figure below.

YAHSEDM

4.You need to open Arduino IDE and click [Sketch] --- [Import library] --- [Add
library] . As shown in the figure below.

Look in: |£ libraries '] E; E? '
: | Adafruit GFX S mif i Temboo
':'E | Adafruit_ 55D1306 | MPUBD30 U TFT
B, | Audio . MsTimer2 |/ USBHost

| BalanceCar | NAxesMotion L WiR
| Bridge | PinChangelnt-master

|| Ciao L psaib

=i | Dht11 | RC322
| DS1302 . Rest
| Esplara | Robot_Contral

. | Ethernet | Robot_Matar

HHTS I || Ethernet2 || RobotIRremote

|| Firmata |/ RTC

@ ) Gsm )i Scheduler

HEH :_:IW“ disp
| IRremote | Servo
77 Kalmankiler | SpacebrewYun
| LiquidCrystal || Stepper
1 L3
File pame: |D: \kﬂuinn\kﬂuina\kduinu\lihrariezl I Open l
Filez of type: |m L — R 'l Cancel

6.After the addition is completed, the words “Library added to your libraries.” will appear

in the lower right corner of the Arduino IDE. As shown in the figure below.
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pinMade (DHT11FIN, OUTFUT) ;
Serisl. hegin(9600);

m

void Lloop () {
int ehle = DHT11. read (DHT11FIN) ;
Serisl. print ("Tep: ");
Serial. print ((float)JDHT11. temperature, 2);
Serial. println("C");
Serial. print ("Hum: ");
Serial. print ((float)DHT11. humidity, 2);
Serial. println ("%");

- R | ] FAl

WARNING: Cat * Unes rized in librar st iz not walid Setting to

" Une

erify / Compile CrlsR
ow Sketch Folder Curl+K

Robeot Control
Robot IR Remote
Robot Motar
RTC
Scheduler
S0

t LED2 =

3
+ LED3 = 4 Serva
e SoftwareSerial
LED4 =5
SpacebrewYun

LEDG
LED&

SP1
Stepper

Hpe S Temboo
onl = OxOOFF&3Y =
] off1 = Ox00££30CF USEHost I
: Wifi
Wire

Adafro GFX
Adafruie S5D1306
Balancelar
8ridge

Dh1l

051302

2 eI e 12Cdev
o g = oS il '~4|l' (bt A
[y
el b Kalmankilter

RIS TR)
! libvaries
LiquidCeystal
Mirf
MPUB0S
MsTimer2

8.After completing the above steps, you can compile and upload this code successfully .
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20-1602 display
The purpose of the experiment:
In this experiment, we use Arduino UNO to directly drive 1602 display letters.
Introduction of 1602 :

The actual object is shown below.

Main specification of 1602LCD:

Display capacity: 16 x 2 characters;

Working current: 2.0mA

Operating voltage: 5.0v

Size of character: 2.95 * 4.35 (W * H) mm.

1602 possess 16 pins:

Pin 1: VSS is ground power

Pin 2: VDD is connected to 5V positive power supply

Pin 3: VO is the LCD contrast adjustment pin, which can be adjusted by a 10K
adjustable resistor.

Pin 4: RS is the register selection pin, data register is selected at high voltage and instru
ction register is selected at low voltage.

Pin 5: R/W is the signal line for reading and writing. Reading operation is carried out at
high level and writing operation is carried out at low level.

Pin 6: E pin is the enable pin. When this pin changes from high level to low level, the LC
D module executes the command.

Pin 7 ~ Pin 14: DO ~ D7 is 8-bit two-way data line.

Pin 15: power positive pole of backlight.

Pin 16: power negative pole of backlight.

List of components required for the experiment:
Arduino UNO board *1

USB cable *1

1602 *1

Dupont line *1 bunch

Breadboard *1

Actual object connection diagram :

We need to connect the circuit as shown in the figure below.
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Experimental code analysis:

#include <LiquidCrystal.h>

//IDeclaring the Arduino digital port connected to the 1602 LCD pin,
//8-wire or 4-wire data mode, either one

LiquidCrystal lcd(12,11,10,9,8,7,6,5,4,3,2);

//LiquidCrystal lcd(12,11,10,5,4,3,2);

inti;

void setup()

lcd.begin(16,2);  //Initialization of 1602
/[The 1602 LCD display range is defined as 2 lines and 16 columns
characters
while(1)

lcd.home(); //Moving the cursor back to the upper left corner,output from the
beginning

lcd.print("Hello World");

Icd.setCursor(0,1); //The cursor is positioned on line 1, column 0

lcd.print("Welcome to Yahboom-Arduino");

delay(500);

for(i=0;i<3;i++)

lcd.noDisplay();
delay(500);
lcd.display();
delay(500);

}

for(i=0;i<24;i++)

{
Icd.scrollDisplayLeft();
delay(500);

}

Icd.clear();
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lcd.setCursor(0,0); //Moving the cursor back to the upper left corner,output from the
beginning

lcd.print("Hi,");

Icd.setCursor(0,1); //The cursor is positioned on line 1, column 0

lcd.print("Arduino is fun");

delay(2000);

}

}

void loop()

{}/nitialization is complete and the main loop is not need to do anythings
Experimental steps:

1.We need to open the code for this experiment: code-1602_display.ino, click “v’under
the menu bar,compile the code, and wait for the words of Done compiling in the lower
left corner, as shown in the following figure.

& code-1602 display | Arduing 173 = |

Fle Edit Sketch Tools Help

code-1607_display

led. serollDisplayleft ()
lelay (500) ;
t
led. clear(d
led. setCursor {0, Q) :
led. print("Hi, ") =
led. setCursor(0, 1) ; The
led. 1 III:'.!.'-'.d-‘:l-': ino is fin™) £

2. In the menu bar of Arduino IDE, you need to selectthe [Tools] --- [Port] ---
select the port that the serial number displayed by the device manager just now.for
example:COM®6,as shown in the following figure.

=, pEEEs
MR A EE)  ERH)
| H | &
A gy Miaozhen
4 IDE ATAATAP! I2R00S

& Jungo Connectivity
o =
e EETTE
a "F @0 (COM #1 LPT)
TR Biwetooth Serial Port (COM15)
¥ Bluetaoth Serial Port (COM1E)
'V Bluetooth Serial Port (COMIT)
T Blustooth Serial Port (COM18)
T Blustooth Serial Port (COM1D)
'Y Bluetooth Serial Port (COM20)
¥ Blustooth Serial Port (0OM21)
¥ Blustooth Serial Part (COM22)
T Blustooth Serial Port (OOM23)
['F uss-seriaL cHan icome; |
Ty BEEI (CoMI)
. R
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<ode-1602_ dist
led.
dely
}
led: ¢l SR AR A
Ted, sehpirtremnnttl
led. print (THE, 7) |
led: setCurserd0A)e:  LiThe ai COM1E 1

_Tod. i ':;!('r!rdn_i_gn is fun™ COM19 -
us .

3. After the selection is completed, you need to click “ > "under the menu bar,and

upload the program to the Arduino UNO board, when appears to Done uploading on the
lower left corner , that means that the code has been successfully uploaded to the
Arduino UNO board, as shown in the following figure.

"2 code-1602_display | Ardiino 178 == R

Fle Edit Sketch Toaols Help

coe-1607_disalsy
led, serol1DisplayLeft{)
delay (500)
1
led. 4
led, setCursor(0,0) ;
led. print ("Hi, 7)

4.After the code is uploaded. First, the 1602 screen will display “Hello World, Welcome
to yahboom-arduino” and flash three times. Then,“Hello World,Welcome to yahboom-
arduino,” is displayed from the right to the left. Next, “Hi,Arduino is fun.” is displayed on
the 1602. Finally, itclear the screen, and continue the endless cycle.

As shown in the figure below.
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