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Dear customer,

thank you for purchasing our product.
Please find our instructions below.

1. General informations & technical data

Our board is a high quality reproduction and fully compatible with the Arduino Mega 2560.
We would, however, like to emphasize that this is not an original Arduino.

The Mega board is the right microcontrollerboard for everyone who wants to quickly join the
programmers world.

This set will lead you to a variety of projects.

Its ATMega2560-Microcontroller offers you enough performance for your ideas and projects. It has a size
of 101.52 mm x 53.3 mm and includes 54 digital in— and outputs and 16 analog inputs.

Model ARD_Mega2560R3
Microcontroller ATmega2560

Input voltage 7-12V

Input current (max.) 6-20V

Digital 10 54 (14 mit PWM)
Analog 10 16

DC current 10 40mA

DC current 3.3V 50mA

Memory 256kB (8kB fiir Bootloader)
SRAM 8kB

EEPROM 4kB

Clock Speed 16 MHz

Dimensions 101.52mm x 53.3mm
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2. Assignment

16 MHz Quarz

Voltage regulator

USB-B PORT
Voltage
input ATmegalbU2
ICSP f. USB

ol R PIN 13 LED

AREF
GND

Energy
supply - & PWM
S % Ports
TXO
RXO
Analog
inputs
communication
ports
Digital 1/0
GND Pins
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3. Software installation

To start programming your JOY-IT ARD_Mega2560R3, you need to install the development environment,
and, of course, the drivers, on your computer.

The Arduino IDE is best for using with the Mega2560.
It is licensed as open source software under the GPLv2 terms and ist concept and design is aiming for

beginners.

This IDE is completely compatible to our Mega2560R3 board and offers you every driver you need for a
quick start.

You can download the software here.

3.1 Software setup

After installing the software, you need to choose the right microcontroller-board in the environment.
Therefore you need to be aware of two steps:

1. Choose , Arduino/Genuino Mega or Mega 2560“ at [Tools->Board].

sketch_dec28a | Arduine 1.6.11 = ECH <"
File Edit Sketch Help
Auto Format Strg+T
Archive Sketch
sketch_dec28; Fix Encoding & Reload A -
void setup(] Serial Monitor Strg+Umschalt+M Boards Manager..
// put yo Serial Plotter Strg+ Umschalt+L .
Arduino AVR Boards
WiFil01 Firmware Updater Arduine Yin
Arduing/Genuing Uno
Board: "Arduine/Genuine Mega or Mega 2560" ! . . L
void loop() Arduine Duemilanove or Diecimila
Processor: "ATmega2560 (Mega 2560)" I .
f/ put you ) ) Arduino Mano
Port: "COM11 {(Arduing/Genuino Mega or Mega 2560)" ! . .
@ Arduino/Genuino Mega or Mega 2560
Get Board Info .
Arduino Mega ADE
Programmer: "AVRISP mkd" ! Arduine Leonardo
Burn Bootloader Arduine/Genuine Micro

Arduine Esplora
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https://www.arduino.cc/en/Main/Software

2. Choose the right port (marked with Arduino/Genuino Mega or Mega 2560) at [Tools -> Port].

sketch_dec28a | Arduino 1.6.11
File Edit Sketch [Tools Help

Auto Format
Archive Sketch
sketch_dec2d Fix Encoding & Reload
void setup( Serial Monitor
// put yo Serial Plotter
} WiFil01 Firmware Updater

Board: "Arduino/Genuino Mega or Mega 2560"
Processor "ATmega2560 (Mega 2560)"

Port: "COM11 (Arduino/Genuine Mega or Mega 2560)"
Get Board Info

void loop()

/f put you

Programmer: "AVRISP mkd"

Burn Bootloader

Strg+T

Strg+Umschalt+M
Strg+Umschalt+L

Serial ports

v COMI1 (Arduine/Genuino Mega or Mega 2560)

Ausgabe 19.05.2017 Copyright by Joy-IT




4 EU-Declaration of conformity

Manufacturer JOY-iT Europe GmbH
Pascalstr. 8
47506 Neukirchen-Viuyn

Article description: ard_mega2560R3 /ARD-Set01
Description: Microcontroller-Board / Set
Purpose: experimental setup / prototyping

The manufacturer, the JOY-IT Europe GmbH, Pascalstr. 8, D-47506 Neukirchen-Vluyn, declares that the
product ,,ard_Mega2560IP“ is, during operation according to regulations, in compliance with the
fundamental requirements of the following guidelines:
2014/ 30/EU (EMV) & 2011/65/EU (Rohs)
The following standards has been applied for assessment:

EN 61326-1: 2013

electrical equipment for measure-, control—and laboratorydevices - EMV requirement part 1 ge-
neral requirements

Date Name Signature Position

03.03.2017 Yue Yang /}\/ Director

Ausgabe 19.05.2017 Copyright by Joy-IT



5 Project examples
5.1 Project 1: ,Hello World”

We start with an easy one.

You just need the board and an USB cable to start with the ,,Hello World!“ project.

This is an communication test for your Mega2560 and your computer and a basic project for your first
steps in the Arduino world.

Hardware Amount
Mega2560 board 1
USB cable 1
LED 1

After completing the drivers installation, let’s open the Arduino software and write some code, which
displays ,,Hello World“ underneath your code.

Of course you can create some code, which is going to repeat the message automatically.

We can instruct the LED on PIN 13 to blink at first and to output ,Hello World“ afterwars.
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int val; /'l defines variabl e “/Val”
int ledpin=13; YY AAZET A0 AECEOAI ET|OAOA
void setup()

D7

Serial.begin(9600); YY OAOO AAOAOAOA Ol ykdd

YY xEOE O £O0xAOA AT 1 EECOO

pinMode(l edpin, OUTPUTYY OAOO AECEOAI 0). st Oi
YY 4EEO Ail £ZECOOAOQEIT| EO

YYOAA xEAT OOGET C )Y/ bl OC

void | oop()
Dz A A A
val =Serial .read();YYy OAAAO OUI AT1 O AT A AOOECI

EAs OAT " " K2K% YY AEAAEO EI DOO A& O OEA 1 AO«

D? YY E£ O+ 00601 11T , % AO 0).
AECEOAI 7OEOQOAsT AAPETt () "' (&K
AAl AUs Is dzdzb K
AECEOAI 70EOQOAsT AAPET ®QO176 Ki £A£
del ay(500) ;

Serial .println("Hello World!"); [/ shows *“ He

, %%
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sketch_feb22a | Ardu fna_la

File Edit Sketch Tools Help

sketch_feh22a &

;ffdefine varisble wal
int ledpin=13:// define digital interface 13

void setuap()
{
Serial begin(3B00);// set the baud rate at 9600 to match the software set
pinMode (Ledpin, OUTPUTY;// initialize digital pin 13 as output. When using I
1
void Lloop ()
m val=Serisal.read();// read the instruction or character from PC to Arduine,
if (wal=="R )// determine if the instruction or character received iz “R”
{ /fif it" s “R”
digitalWrite (ledpin, HIGH) ;// set the LED on digital pin 13 on.
delay (5000 ;
digitalWrite (ledpin, LOW)Y;// set the LED on digital pin 13 off. delay (5
Serial. println("Hello World!");// display “Hello World! " string.

Ardui

Open the serial monitor and insert a ,R“.
The LED is going to light up once and you will see ,,Hello World” in the serial monitor.

& 3 B
COMS ."' - L e S

R

I]‘[ello World!
Helle World!
Hello World!

Autoscrc-ll :No line ending v: :9600 band
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5.2 Project 2: flashing LED

The flashing LED project is quite easy.

We already discovered the LED in the previous project.

This time we will connect the LED to a digital port.

Diesmal werden wir eine LED mit einem der digitalen Pins verbinden.
This is what we need: BN\

Hardware Amount \\
Mega2560 board

USB cable

Red M5 LED

220M resistor

Breadboard

NlRr|Rr|R| Rk

Breadboard cable

Just connect the components as seen in the circuit diagram below.
We are going to use digital pin 10.
Connect the LED to a 220 Ohm resistor to avoid damage by higher currents.

Ausgabe 19.05.2017 Copyright by Joy-IT
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® F F F F F R R R F R R R E R R F R R R FE R F R R RN R R R R R FR R RE
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# F F F 8 B RO OR W ® & & F F 2 F & B 8 8 F & B 8 @ F B B R R ORF R OR RS
LI R B R R 8 W SR F R R EF R R R R R F R RE RN
LI B R B D R LI L B R O R L B DL B L B B R L B R
® F & F 8 8 B 8 B B B B @ ® F & B F B F & B 8 8 F & B 8 8 F B 8 R RO OR R
LI B R R 8RR R R R R EF R E R R R R R RE R RN
LR B B B R D i'il—mﬁﬂbi.i ® & 8 ¥ & F 8 N AR
R F R O R R R R F R R R R F R E SRR F SRS R E SRR R R R RE W
LI I B R - s 8 9 ® B 8RR R R R
LI - LI - s 89 L L L L L LI L L L L R B
L - LI L B ] - - L B - W LI L - R W

AARE IN
ITALY

o

-

- I -

COMHUNICATICN

i nt |l edPi n

setup()

-

OUTPUYY: $AEE
Yy 1 66pbp

pinMode (Il edPi n, xEOQOE
dz

loop ()

o<
o — o — Yo
—@a —«@

e(l edPi n,

t

)
te(l edPi n,
) YY

oo0oooa
QO T T
\< —+ \< —+
—~~ sD —~~ sD
Nl =
o<o
EE ==
o— o —

0)|.

3

Nach dem Runterladen dieses Programms, wirst du im Experiment die an Pin 10 verbundene LED sich, mit
einem Intervall von ca. einer Sekunde, Ein- und Ausschalten sehen.
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5.3 Project 3: PWM Lightcontrol

PWM, short for Pulse Width Modulation, is a technique, used to -| -| -| '
translate analog signals into digital signals. .

A computer is not able to output an analog voltage.

Er kann nur Digitalspannung ausgeben mit Werten wie OV oder

5V. ,

Therefore, a high-resolution counter is used, to code an analog |_ |_ L';Q‘
signal level, by modulating the occupancy rate of PWM. .
The voltage and current is led by repeated pulse sequences to the component.

Every analog value can be decoded by PWM, if the bandwith is appropiated.
The value of the outputvoltage is calculated with the duration of the on and off conditions.
Voltage = (ON duration / pulse duration) * maximum voltage

bV

----------------- |_|1 3 T7EKV
oy - —1

75% 25% 75% 25% 75% 25%

bv

bv

M

209% 80% 20% 80% 20% 80%

PWM has many uses: control of lightintensity, control of motor speed etc.
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The three basic parameters of PWM:

Height

Width

f >

Cycle

1. Die amplitude of the pulse width (minimum/maximum)

2. Pulsefrequency
3. Voltage level

The Mega2560 has 6 interfaces, supporting PWM: digital PIN 3,5, 6,9, 10 and 11.

Hardware

Amount
LED.

Mega2560 Platine

Now we are going to use a potentiometer to adjust the

USB Kabel

brightness of the LED.

Rote M5 LED

Variabler Widerstand

220M Widerstand

Breadboard

Breadboard Uberbriickungskabel

Ol R R(R| R|R|R

= M

Ausgabe 19.05.2017
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® R O R O R W R R R AR E R W "W -
®FOFF R R R R RO EE W L]
® R O R W R R R R R R R R W " "W -
LI B D B . W L]
@ B O R F RO R R OE R R R R "W L]
RO W R R FE R R EE W L]
B O B F R R R R R F R R R R R R L]
-r-r-v----------' . W L]
- LR O O O L IIﬁ - W

L L L .o

FOWER

While creating this program, we will make use of the analog writing function.

In this experiment, we are going to read the analog value of the potentimeter and assign this value to the
PWM port, to notice a change of LED brightness.

The last part will be to show the analog value on the screen.
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int potpin=0;
int ledpin=11;

int val=0;

void setup()

{
pinMode(ledpin,OUTPUT);
Serial.begin(9600);

void loop()
{

val=analogRead(potpin);
Serial.printin(val);
analogWrite(ledpin,val/4);

delay(10);

// initialises analog PIN O
// initialises digital PIN 11 (PWM output)

// saves the value of the sensor

// sets digital PIN 11 to output
// sets baudrate to 9600

Ill

// reads analog value and assigns it to ,Va
// shows ,Val“ value

// turns on LED and assigns brightness
//(maximum PWM output is 255)

// waits 0,01 seconds

After transferring the code, we can notice the
value changing by moving the potentiometer.
We can also notice the brightness of the LED
changing.

Ausgabe 19.05.2017

sketch_feb22a | Arduino 1.5.6-r2 S| S
e _—

File Edit Sketch Tools Help

sketch_feh2Za &

int potpin=0;// initialize analog pin 0 -
int ledpin=1l;//initialize digital pin 11 (FHM output

int wal=0;// Temporarily store wariables’ walue from the sensor

void setap()

{

pinflode Qedpin, OUTPUT);// define digital pin 11 as “output”

Serisl. begin(9600);// set baud rate at 9800

{/ attention: for smalog ports, they are automatically set up as “input”

i

void leop ()

@al=mmlog}lead(potpin):.'.' read the analog walue from the sensor and assign i1t

Serisl. println(val);// display value of wal

analoghrite (Ledpin, wal/4);// twn on LED and set up brightness (maximum outpu
delay (10);// wait for 0.01 second
}

. Maxtimum

Arduing b

Copyright by Joy-IT 16



5.4. Projekt 4: Traffic lights

We already discovered the flashing LED project.

Now it is time to do a more complicated experiment:

Traffic lights

During this experiment we will used three LEDs with differecnt
colors.

Hardware Amount

Mega2560 board

USB cable

Red M5 LED

Yellow M5 LED

Green M5 LED

220M resistor

Breadboard

P WIFRPIPIRPIPRP|PR

Breadboard cable

N

D o o D oo DD oooocooo o >
Qo ;oG B X o

= B z = rEXxE X S &k B3 o
m R 0ol W = 3

o O H m

1]

O o o o o o o o o
g N

e

P T
b b B O w E 2 - - - - - 3 -
B3 3 3 E3 3 O & » = 3 = E z = - L
. I3 o 5 = e : = =

3 b R, e ow m =
= I oD R RO W
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LOAMUNICATION

Because this is a simulation of traffic lights, the lighting duration should be as long as real traffic lights.
Therefore we are going to use the Arduinos delayfunction, to control the delay.

Ausgabe 19.05.2017 Copyright by Joy-IT
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int redled =10; YY EI EOEAI EOAO AECEOAI
int yellowled =7; YY EI EOEAI EOAO AECEOAI
int greenled =4; YY ETI EOEAI EOAO AECEOAI
void setup()
Dz
pinMode(redled, OUYFUDAODO OAA , %$ 0). OI
pi nMode(yellowled, YOUDROD) DAT T T x |, %$ 0).
pinMode(greenled, OYTPRAODYD; COAAT , %$ 0) 0
}
void |l oop()
{
digitalWrite(greenk¥dO0O0BI GH)] COAAT |, %$
del ay(5000) ; YY xAEOO Is OAATTAO
digital Write(greenk¥dOODDW) | ££2 COAAT |, %$
for(int i=0;i<3;i+¥Y A& AOEAO ©0O
Dz
del ay(5000) ; YY xAEOO s OAAIT T AO
digitalWrite(yell oWke®DOHDGH) ; UATTT x |, %$
del ay(5000) ; YY xAEOO s OAAIT T AO
digitalWrite(yell oWke®DOLOW) ££ UAT T T x | %$
dz
del ay(5000) ; YY xAEOO Is OAATTAO
digitalWrite(redledyY BOGHY; 1T OAA , %$
del ay(5000) ; YY xAEOO Is OAAT T AO
digitalWrite(redledry O0W) © 1T ££ OAA |, %$
dz

You can watch the traffic lights, after the transfer is complete.

The green light is going to light up for five seconds.

The yellow light then flashes three times.

The green light will then light up for another five seconds.

Then the yellow light wll flash three times again.

In the end the red light will light up for three seconds and completes the cycle.
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5.5 Project 5: LED Chase-Effect

We often see billboards with colorful LEDs.
These are always changing to form different effects.
This experiment will simulate this effect.

Hardware Amount
Mega2560 board
USB cable

LED

220M resistor
Breadboard
Breadboard cable 12

(S e )Y e Y TS SN

[
0852
aunply

T T 1 T
L1

I~

hAN

MW <
AN

WA <]
N

;

X

y

i

L

WA <
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FOWER  ANALOG
AT

O oM oT o
% =% = = =

int BASE = 2 ; YY )Y/ 0). A& O OEA EEOOQ , %
i nt NUM = 6; /'l Amount of LEDs
void setup()
{
for (int i = BASE; i < (BASE + NUM); i +#)
{
pi nMode (i, OUTPWEYX;s I/ O PINs to output
}
}
void |l oop()
{
for (int i = BASE; i < (BASE + NUM); i +#)
{
AECEOAI 70EOQAs Et Y)Y DAOO )Y/ 0). O (111 xet O
Yy 11TA AEOAO OEA 1 OEAO AEA |
AAT AUs ff dzdzb K YY AAI AU
dz
Al O sETO E ” "I'3%K E . 35"13% J .5-%K E J|&%
D7
AEGCEOAI 70EOAs Et Y(Y) 'OAOKO )Y/ 0). OI EEGCEZ2t
YY 00010 I £& , %$0 11T A AAEOAO
AAT AUs ff dzdzb K YY AAI AU
dz
dz
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5.6 Project 6: button-controled LED

I/O Port is the interface for input and output.

Until now we have just used the output.

In this project we will try to use the input to read the value of
the connected component.

We will use a button and a LED with the input and output to
give a better unterstanding of the I/O function.

Buttons have a digital value.

If the button is pressed, the circuit is closed and gets in a
conductive state.

Hardware Amount

Mega2560 board

USB cable

LED

220M resistor

10km resisotr

Button

Breadboard

Breadboard cable

VR RRPR R[R| RLR|FR

BRI
"_A'M'ﬂll' -.I—
_-'-.-...._
A
AW
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o 0 =PRI & ¢
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- e

LR R T R B B L A
® E ® R OE R R W R E W EW
LR R R R R L O

HADE IN ..

ITALY .

By pressing the button, the LED will light up.
In this program, an if query is used.

-

Iiii
" e

- L -

nt
nt
nt
oi d
z

l edp
i npi
val ;

setup()

i n
n =

S —
o T T
- S5 5

oop()

~<

v al

i f(val L OW)

el se

{
dz

YY
YY
YY

Mode(l edpin, OUTFUYT
Mode(inpin, | NPUYY;

digital Read(iny¥npPAAAO OAI OA

YY
YY
YY

ET EOAI EOAO 0) .
ET EOEAI EOAO 0) .
AREET AO 1 6Al e

s

w
w

PAOO , %% 0
OA00O ABOOI

AOOGECT O Ol
AEAAEO EZ& A
EAZ Ot , %$ 1

Dz AECEOAI 7O0EOQOAs1T AAPET t+,/ 7% Kdz

digital Write(ledpin, HIl GH) ; }

If the button is pressed, the LED will light up.
Otherwise it will stay off.
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5.7 Project 7: Responder experiment

In this program are three buttons and one reset button which will control the three LEDs with 7 digital 1/0

PINs.

:
Z

%
A

:
T

o

Hardware

Amount

Mega2560 board

USB cable

Red M5 LED

Yellow M5 LED

Green M5 LED

220M resistor

Buttons

Breadboard

RPIAd NP RPIRRP

Breadboard cable

=
w

Ausgabe 19.05.2017
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int redled=8; YY OAOO OAA , %$ O 1/ 00BpOO2
int yellowled=7; YY OAOO UATITTx |, %$ O 1/ 00D
int greenl ed=6; YY OAOO COAAT , %$ O1 1/ 00D«
int redpin=5; YY ETI EOEATI EOAO 0). Al O QAA
int yellowpin=4; YY ET EOEAI EOAO 0). & O UAIITI
int greenpin=3; YY ET EOEAI EOAO 0) Al O GOAAI
int restpin=2; YY ET EOEAI EOAO 0) Al O OAOA
i nt red:;
int yell ow,;
i nt green;
void setup()
{
pi nMode(redled, OUTPUT) ;
pi nMode(yell owled, OUTPUT) ;
pi nMode(greenled, OUTPUT) ;
pi nMode(redpin, | NPUT) ;
pi nMode(yell owpin, | NPUT) ;
pi nMode(greenpin, | NPUT) ;
}
void loop() YYOAAAO OEA AOOOIT O OADPAOEO!I
{
red=digital Read(redpin);
yell ow=digital Read(yell owpin);
green=digital Read(greenpin);
i f(red==LOW) RED_YES() ;
i f(yell ow==LOW) YELLOW_YES()
i f(green==LOW) GREEN_YES() ;
}
void RED_YES() Yy AGAAOOAO OEA AT AA O1 OEIl ¢
Yy 11t %l AO OEA AEOAI A xEAI
YY AOOOIT EO POAOOAAM
{
whil e(digital Read(restpin)==1)
{
digital Write(redled, HI GH) ;
digital Write(greenled, LOW) ;
digitalWrite(yell owled, LOW) ;
}
clear _l ed();
}
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void YELLOW_YES() YY AgGAAOGOAO OEA AT AA Ol OEI ¢
YY EO 11+ %l AO OEA AEOAI A xI
.

Yy AOOO EO DOAOOAAL
Dz
while(digital Read(restpin)==1)
{
digital Write(redled, LOW) ;
digital Write(greenled, LOW) ;
digital Write(yell owled, HI GH) ;
}
clear | ed();
}

void GREEN_YES() YY AgAAOOAO OEA Ai AA O1 QEI <
=0 11t % AO OEA AEOAI A xI
i1

Yy AOOO EO DOAOOAAL
Dz
while(digital Read(restpin)==1)
{
digital Write(redled, LOW) ;
digital Write(greenled, HI GH) ;
digitalWrite(yell owled, LOW) ;
}
clear |l ed();
}
void clear | ed() [/ turns all LEDs of f
{
digitalWrite(redled, LOW) ;
digital Write(greenled, LOW) ;
AECEOAI 7TOEOAs UAT 1T x1 AAY , /1 78K
dz

Achten Sie bitte darauf, dass Sie beide Code-Teile in ihrem Sketch des Arduino-Programms
zusammenfigen.

Wenn eine Taste betatigt wird, schaltet sich die entsprechende LED ein.

Wird die Reset-Taste betatigt, schaltet sich die entsprechende LED wieder aus.
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5.8 Project 8: Active buzzer

Active buzzers are used in computers, printers, alarm clocks, toys etc. to
emit a sound.

It has an inner vibration source.

Connected to a 5V-Power-supply, it can buzz repeatedly.

Hardware Amount
Mega2560 board 1
USB cable 1
Buzzer 1
Breadboard 1
Breadboard cable 2

[+
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L
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=

ANALGG IN

o A4 fuom

int buzzer =8; YY ET EOEAI EOAO AECEOAI
Yy Of Al10601T1 OEA AOUUAO

void setup()
Dz

pinMode(buzzer, OUTPYTPAOO PETI T AA OI
dz
void | oop()
Dz

digitalWrite(buzzer, MYGHAEAO OI1 O1 AO
dz

(@]
O
W)

Das Projekt ist nach dem Ubertragen des Programms abgeschlossen.
Der Summer summt.
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5.9 Project 9: Passive buzzer

With the Mega2560, many interactive projects are possib-
le.

The previous projects mainly dealt with LEDs but an often
used project is the acoustic-optic display.

Therefore, a passive buzzer is used which is, unlike the
active buzzer, not able to activate itself.

The activation occurs over a pulse frequency.

Different frequencs result in different sounds.

You can use this to play the melody of a song.

Hardware Amount
Mega2560 board 1
USB cable 1
Passive buzzer 1
Breadboard 1
Breadboard cable 2

(gha)
0952
ounpUy

I eBap

TTTTTTEEEEETTT TTTEET e TETTTTTT T
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i nt buzzer =8;
void setup()
{
pinMode(buzzer, OYTRAOY; AOUUAO OET O 1 00pPOC
}
void | oop()
{
unsigned char i1/ ;defines wvariabl e
whil e(1)
Dz
for(i=0;i<80;i++) YY AIEOO AZAOANOAT AUodl Oi
Dz
digital Write(buzzekKYHBGA) A
del ay (1) ; Yy i O AAI AU
digital Write(buzzek¥YLOW) 01 01 A
del ay (1) ; Yy i 0 AAI AU
dz
for (i =0;i1i<100;i1i++)// emits frequencysoun
Dz
digitalWrite(buzzeVYHBGBA) A
digital Wite(buzzek¥VYLOW) 31 OT A
del ay(2); Yy §i 6 AAI AU
dz
dz
dz
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5.10 Project 10: Reading analog values

This project is about the analog interfaces of the Mega2560.
An analogRead() command can the value of the interface.

Because of the Analog-Digital-Converter of the Mega2560, the read-out values are between 0 and 1023.

To be able to read the values, it is important to take care of the right baudrate.

The baudrate of the computer has to meet the requirements of the device.
If you open the serial monitor in your Arduino program, you can configure the baudrate in the bottom

right corner.

Here we are going to convert the adjustes value of a potentiometer to an analog value and display it on

the screen.

e

wlam
ounpy

(gaa)
OEsE

Hardware Amount
Mega2560 board 1
USB cable 1
Potentiometer 1
Breadboard 1
Breadboard cable 3
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pi nMode (Il edpi
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)

00 A
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The read out values are displayed in the serial montor.
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5.11 Project 11: Light dependent resistor

A light dependent resistor is a resistor which is changing its value by the

incoming light.

It is based on the photoelectric effect of semiconductors.

If the incoming light is intensive, it reduces its power of resistance.

If the incoming light is low, it raises its power of resistance.

Light dependent resistors are usually used for light measurement, light

control and for photovoltaic-conversion.
We will use this effect to control the light intensity of a LED.

Hardware

Amount

Mega2560 board

USB cable

Red M5 LED

Light dependent resistor

220M resistor

10km resistor

Breadboard

Breadboard cable

VlRr|lkR|iR|IR[R|R|FR

LERE]
. 0353
! ehoyy

(R

Ay

%
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p
}
void
{

Se

de

l oop ()

YY ET EOEAI EOAO AT AIT ¢
YY EI EOEAI EOAO AEGCEOAI
YY ET EOEAI EOAO OAOEAAI

ts |

ET s
ADAOAOD

> O
O

val =anal ogRead( y¥t pAAAO AT Al T C OAI

rial .println(VYXlI PDEIT xO AT Al T ¢ OAI

lay(10);

analogWrite(ledp¥nQO®l D; 11T , % Al A

YY xAEOO dzt dzs OAAT 1

0). o

0). i
A 16AIl 2

(@}
— O

I>XeXo
Yz d

0
O
A

(@ Namde

Al
A E
OAOD
o)
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5.12 Project 12: Flamesensor

The Flamesensor (infrared receiving triode) is specially used by robots
to find flamesources.

This sensor has a high sensitivity to flames because infrared rays are
very sensitive to fire.

It has a specially build Infared-Receiverpipe to detect fire and convert
the light of the flames to a signal.

These signals are processed by the central processor.

If the sensor is approaching a fire, the analog voltage is changing.
If no fire is close, the voltage is by roughly 0.3V.

If a fire is close, the voltage is at 1V.

The higher the voltage, the closer the fire.

Hardware Amount

Mega2560 board

USB cable

Flamesensor

Buzzer

10km Resistor

Breadboard

Ol R R(R Rk |R

Breadboard cable
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ame=0; YY OATI AAOO ATAITC O
ep=9; YY OAI AAOO AECEOAI

| =0; YY ET EOEAI EOAO OAOE
etup()

Mode(Beep, OUYPFUDADO AOQOUUAO 0).
Mode (fl ame, | NFPUDROO A& Ai A OAI O]
ial .begin(96%¥%) DAOO AAOAOAOA Oi
oop()

=anal ogRead(¥¥ya@dAAO OEA OAT OI O
ial .println(vYaxl POEI OO OEA OAIl OA
val >=600) YY AOUUAO AAAPO EE
digital Write(Beep, HI GH) ;

S e

int f|
i nt Be
i nt va
void s
Dz
pin
pin
Ser
}
voi d
{
v al
Ser
i f(
Dz
} el
{
}
del
dz

digital Write(Beep, LOW) ;

ay(500);
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5.13 Project 13: Tilt switch

We are going to use the tilt switch to control the on and off switch of a LED.
The switch is on if the tilt switch is below a horizontal position.

We can use the voltagevalue of the analog port, on which the tilt switch is
connected to, to measure the position of the switch.

Hardware Amount
Mega2560 board

USB cable

Tilt switch

Red M5 LED

220M Resistor

Breadboard

(€ S e N = =

Breadboard cable

LA L 1

(Ead)
0952

ebapy
| GuIngy
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void setup()

{
pinMode(8,0UTPUT); // sets digital PIN 8 to ,output”

}
void loop()

{

inti; // defines variable i

while(1)

{
i=analogRead(5); // reads the voltage value on analog PIN 5
if(i>512) // if higher then 512 (= 2.5V)

{
digitalWrite(8,LOW); //turn on LED

else // otherwise

digitalWrite(8,HIGH); // turn off LED

Wird das Breadboard bis zu einem bestimmten Grad geneigt, so schaltet sich die LED ein.
Falls es keine Neigung gibt, bleibt die LED aus.
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5.14 Project 14: 1-digit LED segment display

The LED segment displays are very common displays for numeric informations.
They are often used in electric ovens, washing machines, water-temperature
displays and electric clocks.

The LED segment display is a semi-conductor and a light emitting devie.

Its base-unit is a LED:

The segment display can be devided in a 7-segement and a 8-segment display.
The 8-segment display contains one more LED-unit (for the decimal dot).

Depending on the wiring, the displays can also be devided in displays with common anode and common
cathode.

The display with common anode combines every anodes to one common anode (COM).

If you are using a display with a common anode, the common anode (COM) has to be connected to +5V.
If the cathode-level of a segment is low, the segment is activated.

If you are using a display with a common cathode, the common cathode (COM) has to be connected to
GND.

NI |
< WA
I"\"\

] AW
LA

=] M
s

Tk W
e

k] AL
AN

LAY

<] WA
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Hardware

Amount

Mega2560 board

USB cable

8-Segment display

220M Resistor

Breadboard

Rlo|lRr|kR|k

Breadboard cabel
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i nt a=
i nt b =
i nt cC =
int d=
i nt e =
int f =
i nt g-=
i nt dp
voi d d
Dz
uns
dig
dig
dig
dig
dig
dig
dig
dig
}
voi d d
{
uns
dig
dig
for
dig
dig
dz
void d
Dz
uns
di g
dig
for
dig
di g
di g
dig
}
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5.15 Project 15: 4-digit LED segment display

In this project we will use a 4-digit 7-segment LED display.
Current limiting resistors are essential for LED displays.

There are two ways of wiring the resistors.

You can either connect one resistor to every anode (4 resistors connected to
anode d1-d4) or you can connect one resistor to every PIN.

The first way is needing less resistors but can not keep a constant display
brightness.

Hardware Amount
Mega2560 board

USB cable

4 digit 7-segment display
220Mm Resistor
Breadboard

Breadboard cable 12

[ ' J) BN SEN SN
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T © T T T T TDO

A A1

AO

AAOO O

YY Al

Clear ()

d

C @ © @ © @ @ ©
e s e ]
(@) o) Ne) e o) e e o))

T © T T T T TDO

pi ck Number (ungsigpedschambaj

d

switch(n)

{

()
()
()
()
()
()
()
()
()
()

O: Num O
Clear () ;

br eak:;

case

Num_1
Num_ 2
Num_ 3
Num_4
Num_5
Num_ 6
Num_7
Num_ 8
Num_9

1:
break:;
2.
break:;
3:
break:;
4 :
break:;
5
break:;
6 .
br eak;
7 .
br eak;
8 :
br eak;
9.
br eak;

defaul t :

case
case
case
case
case
case
case
case
case

br eak:;
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void Display(unsigned char x, unsigned char
{

Wei Xuan( x) ;

pi ckNumber ( Number) ;

del ay (1) ;

Clear () ; Yy Al AAOO OAOAAI
dz
| f the code above is fully transfered to the
“1234°".
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5.16 Project 16: LM35 Temperature-sensor

The LM35 is an easy to use temperature sensor.

You don‘t need any other hardware.

The only difficulty is in writing the code which is calculating the readed
analog values into celsius temperatures.

Hardware Amount

Mega2560 board 1

USB cable 1

LM35 1 1 4-20V

Breadboard 1 gg:g 03

Breadboard cable 5 1
_.-.__\_SENSIDHMI in

TEMP L

LU ] 1

(Enapd)
095z
efiajy

ouInpay

AR R AR A
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MADE IN

tup()

al .begin(960¥0¥)

op ()
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O OO0A000O xE
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dzt s OAAT I

@ D
wn

A~

E 24A1 Dk

O 1 AOOGAO

O - —oWmoT >
00OO® O 5

(@AY

#
A

You can now monitor the temperature in the serial monitor.
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5.17 Project 17: 74HC595

The 74HC595 is a combination of a 8-digit shift register, flag and equipped

with a tri-state output.
We will use the 74HC595 to operate 8 LEDs in a resource-saving way.
The needed I/O ports are reduced from 8 to 3 ports

Hardware Amount
Mega2560 board 1
USB cable 1
74HC595 Chip 1
Red M5 LED 4
Green M5 LED 4
220M Resistor 8
Breadboard 1
Breadboard cable 37
IHEE
£ais
o
el
=
A
- l Ej
T4HCS95 ——I r::f
w <
I—If—:I—l B>
o
| |
=
E
[
=
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MADE IN .

L] W ww W L W w
L] LI L A LI LR L
LI T O A LI

int data = 2; YY OAOGO 0) sfp T £ OEA Wim(#Is
int clock = 5; YY OAOO 0) sts | £ OEA Wh(#ls
int latch = 4; YY OAOO 0) s T £ OEA Wm(#Is
int |l edState = 0;
const int ON = HI GH,;
const I nt OFF = LOW,;
void setup()
{
pi nMode(data, OUTPUT) ;
pi nMode(clock, OUTPUT) ;
pi nMode(l atch, OUTPUT) ;
}
void |l oop()
{
for(int 1 = 0; 1 < 256,; 1i++)
{
updat eLEDs (1) ;
del ay(500) ;
}
}
void updateLEDs(int value)
{
digitalWrite(latch, LOW);
shiftOut(data, clock, MSBFIRST, ~value)
digitalWrite(latch, HIGHYY I11AE
dz
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5.18 Project 18: RGB LED

This diode is controlled by PWM signals and contains a three-coloured system to
display colors.
The component can be connected directly to the ports of the Mega2560.

[
L]
-
[
-
-
'
'
-
L]

N
-
[
[
-
[
[
-
-
-
[
L]
L]

LA B L R L L B B L B B L B O L
& @ & & F F & F 8 B @ B F B OF @ # & F & F OB B & B & B 8 B & B OB OR R R F R A
LR L DL R O A L B LA I L R B R D B D B R O B B B
B F R R R R R R R F R R R R R R R R R R R R F R R R F R R W
i+i+l¢l¢titttit¢' '|r¢$.$i+l+i+i¢t¢t¢t¢t¢t¢
itlntl--llnllnllnlllllE EEriiiiit!iiiiiillnllllnllllllll
LA L L R O L B LA L R B O B O B D B B B B B B
WO F W R F R F R W R R OF R RO R R R R R F R R R EF R E R
® 8 8 B O F B RS R EF AR AW RS E R R R R R E R R E R R
WO E R R FE RN R R R R R R R FF R E R EN

HADE IN
ITALY
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int redpin = 11; Yy OAI AAOGO 0). & O OAA
int bluepin =10; Yy OAI AAOGO o). & O AiI|OGA |
int greenpin =9; Yy OAI AAOGO 0) Al O COAAI
int val ;
void setup() {
pinMode(redpin, OUTPUT);
pi nMode (bl uepi n, OUTPUT) ;
pi nMode(greenpin, OUTPUT) ;
Seri al begin(9600) ;
}
void | oop()
{
for(val =255; -w)al >0 vV a
{
analogWrite(11, val);
anal ogWritevabD); 255
anal ogWritevad, ;128
del ay (1)
}
for(val =0 val <255 val ++)
{
anal ogWrite(11, val);
anal ogWritevabD); 255
anal ogWritevad, ;128
del ay (1) ;
}
Serial .println(val, DEC) ;
dz
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5.19 Project 19: Infrared remote-control

&
The IR-receiver converts the incoming light-signal into a low electric signal.
To decode the remote-controls code it is necessary to know the coding method.
The NEC-protocol is being used in this project.
Hardware Amount
Mega2560 board 1
USB cable 1
Infrared-receiver 1
Infrared remote-control 1
Red M5 LED 6
220m Resistor 6
Breadboard 1
Breadboard cable 11
”gzi
£3is
¢V <V 2V 2V <V «
HE
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Arduino

ANALOG IN .

2 A mom T
a« x x oa = ox A

Before transfering the code to the Mega2560, please install the IRremote library from the Arduino
Library Manager.
Otherwise the project is not going to work.
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CET Al OAA ) 20AI1 T OAt E
int RECV_PIN = 11;
int LED1 = 2;
i nt LED2 = 3;
int LED3 = 4;
i nt LED4 = 5;
i nt LEDS = 6;
int LED6 = 7;
l ong on1l = OXOO0OFFA25D;
l ong offl = OxXxO0O0FFEO1lF;
l ong on2 = OxO0O0FF629D;
l ong off2 = OxXO0O0FFA857;
l ong on3 = OxO0O0FFE21D;
l ong off3 = OXO0O0FF906F;
l ong on4 = 0Ox00FF22DD;
|l ong off4 = OXO0O0FF6897;
l ong on5 = OxO0O0FFO2FD;
|l ong off5 = OxXxO0O0FF9867;
l ong on6 = OxXxO00FFC23D;
|l ong off6 = OxXxO0O0FFBO47,;
| Rrecv irrecv(RECV_PIN);
decode results results;
void dump(decode _results *results) {
ETO Ai 01O - OA©0DADR
EALZ s OAOAXXS AAMOUDPA "7 5. +./17.%
z
BAOEAI t POET Ol Tsy#1T O1 A T1T 0 AAAT AA T AOOACAY &K
dz
Al OA
Dz
EAL s OAOAKS AAmMOUDA " " | %# b
Dz
3AOEAI + DPOET Os vy $AAT AAA . %#k Yv&K
dz Al OA EE -s DAADODARAGOUDPA " 3/ . 9%
Dz
S3AOEAI t DPOET Osvy$AAT AAA 3/ .9k Y&K
dz
Al OA EE s QAAAITAAMOUDA 7" 2#1Iss
Dz
SAOEAI + DPOET Osvy$AAT AAA 2#Isk Y4&K
dz
Al OA EE s OQAMAAITAAMOUDPA " " 2#k%
Dz
SAOEAI + DPOET Osvy$AAT AAA 2#kk Y4&K
dz
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Serial . printxwvraelsuwe,t sHEX) ;
3AOEAI t POET Osy s5Y45K
3AOEAI t+ POET OsACRAGDRT OBOw# & K
3AOEAI t POET Ol i sy AEOOSs YLK

dz
SAOEAI t POET OsY2Ax 35Y48K
3AOEAI t+ POET O5 AT O1 Ot $%#4s K
3AOEAI t POET Os vtk Yv&K

Al O sETO E » &K E . AT O1 OK EIl 1%
D7
EA s55E {1 & 7" & Dz
SAOEAI t POET OsMONOABICE+1) 53 %# 0 %24 ) #++ $ %# L K
dz
Al OA
D7 L o
SAOEAI | POENT @5 O0OAOO0OARBOLI E+1j53%#0%24) #+1 |$ %#
dz
3AOEAI + POET Osy vyv&4&K
dz
3AOEAI t POET Ol T35 YY&sK
dz
void setup()
D7
PDET -T AAs2%#6mM0) .+ ). 054K
PDET -1 AAs, %$tst /5405448 K
PDET -T AAs, %$ft /54054%K
PDET - T AAs, %$tct /5405445 K
PDET -T AAs, %$Mmt /540544 K
PET -T AAs, %$Ist /540544 K
PDET -1 AAs, %$kzt /54054%K
PET -1 AAsttet /5405454 K
3AOEAI + AACET 5 ylzdzdzs K
EOOAAOL AT AAT A) 2) T 58K YY 30A00 OEA OAAAEOA
dz
int on = 0;
unsigned Il ong | ast = millis();
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void |l oop()

Dz

EA s EOOAAOI AAAT AAs YOAOOI OO0s &
Dz
EA 51 EI FEQDO | §Isdz
Dz

YY AECEOAI 70EOAs

IT " nilK

AECEOAI 70EOAs

AECEOAI 70EOAs, %$ {4
EE s OAOOI 00t OAI OA "
AECEOAI 70EOAs, %$ {4
EE 5 OAOOI 00t OAI OA "
AECEOAI 7 0OEOAs, %St}
EE s OAOOI 00t OAI OA " °
AECEOAI 7 0OEOAs, %St}
EE 5 OAOOI 00t OAI OA " °
AECEOAI 7 OEOAs , %$ it
EAE 5 OAOOI 00t OAI OA "
AECEOAI 7 OEOAs , %$ fi
EAE 5 OAOOI 00t OAI OA "
AECEOAI 7 0OEOAs, %$Ist
EE 5 OAOOI 001 OAI OA " °
AECEOAI 70EOAs, %$ist
EE 5 OAOOI 00t OAI OA "
AECEOAI 70EOAs, %St
EE 5 OAOOI 00t OAI OA *
AECEOAI 70EOAs, %Szt
1 AOGO * [ EIlEOsSK
EOOAAOGE OAODI As & K

dz

dz
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5.20 Project 20: 8x8 LED Matrix

A 8x8 LED matrix contains 64 LEDs.

Every single LED is placed in the intersection of row and

column.

The LED will light up If the level of the row is 1 and the level

of the column is O.

For example:

If you want to turn on the first LED, you have to turn PIN 9

to HIGH and PIN 13 to LOW.

oooooooooooooooo
ooooooooooooooo
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YYy OAOOET ¢ OP AOOAU OI OAOA OEA 1 AOOAOO I A «
00,0x1c, 0x22,0x22,/0x2:

unsigned char Text ][] X
i d char x,unsigned char

void Draw_point(uns
YY OHIT>-0 £O01 AOET 1
Dz
Al AAOms & K
AECEOAI 7TOEOQAs @It ()" (
AECEOAI 7TOEQOAs Ul tsdzt , / 7
AAl AUs 8% K
dz
void show_num(voifdyynct i/on Shastwbs S hbhowti on
Dz
Ol OECT AA AEAO Et Et AAOAK
Al OsE” &ZKE. A KE] |1 %
Dz
AAOA" 4 A0l E+K
Al Os E” &ZKE, A KEI 1%

{O
ne

£ K
£ K

Dz
EAs AAOA Y W@dztss $OAxmbBI ET Os Et Eb K
AAOA | " sK
dz
dz
dz
void setup(){
i nt i = 0 ;
for (i =2;i1<18;i++)
Dz
DET -1 AAsEt /540544tK
dz
Al AAOms & K
dz
void |l oop()
Dz
OET xml Of 58 K
dz
void clear _(voi d) /'l clears screen
Dz
Al OsET O E"fKE, sd&zKEI | &
AECEOAI 7TOEOQOAsSEt |,/ 78K
Al OsET O E” &KE, A KEI I%
AECEOAIT 7TOEOQAsSEl tsdzt () ' (8K
dz
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