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vold 1ToEENS

{
Serial.print (“Hands on ”);
Serial.print (“Learning ”);

Serial.prigtFdsthas Fun!!!”);
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Hands on Learning is Fun!!!

Hands on Learning is Fun!!!
Hands on Learning is Fun!!!
Hands on Learning is Fun!!!
Hands on Learning is Fun!!!
Hands on Learning is Fun!!!
Hands on Learning is Fun!!!
Hands on Learning 1is Fun!!!
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Binary sketch size: 1,980 bytes (of a
32,256 byte maximum)
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volid loop ()
{

int xVar = 10;

Serial.print (“Wariable xVar 1s ”);
COM24

Serial.println (xVar) ;
Variable xVar

} Variable xVar

Variable xVar
Variable xVar
Variable xVar
Variable xVar
Variable xVar
Variable xVar
Variable xVar

Variable xzVar

Autoscroll Mo line ending | |9600 baud




volid loop

(

)

Digital
Digital
Digital
Digital
Digital
Digital
Digital
Digital

Digital

Ol = T T = S S S SRy oY

COM24

Mo line ending

W

9600 baud

W




Blocks + Text

@ output

@ Input

@ Notation

set built-in LED to  HIGH =
setpin 0w

setpin 3

play speaker onpin 0 =  with tone @

-

-

@ wmath

@ Variables

(T8 Serial Monitor

Hands on
Hands on
Hands on
Hands on
Hands on
Hands on
Hands on

Learning
Learning
Learning
Learning
Learning
Learning
Learning

void setup ()

Serial .begin (9600} ;

(%3]

void loop()

Serial .print ("Hands on ");

Serial .print ("Learning ");

Serial .println("is Fun!!!");

/ Wait for 2000 millisecond(s)

Y WD 0D -

fo HIGH =

- @

rotate servoonpin 0+  to o degre

delay (2000} ;
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https://phet.colorado.edu/sims/html/ohms-law/latest/ohms-law_el.html
https://phet.colorado.edu/sims/html/resistance-in-a-wire/latest/resistance-in-a-wire_el.html
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[MAakeTa Sokipwy (raster) — Solderless Breadboard

= ‘Eva Q1o TA IO XPNOIUA EOYAAEIA VIO KATTOIOV TTOL AOXOAEITAI UE NAEKTOOVIKA.

= Eival 1Mo €DKOAN N CLVEECUOAOYNON TOL KLKAWUATOS OE OXEON UE TIC KOANNCEIG.
» [TOAAEG OTTO QULTEC TIC MIKPES TPLTTEG €ival oubveedeueveg (kaBeta ) opilovTia)

= YTTapxel o€ S1apopa peyedn
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[MAakeTa Sokiuwy (raster) — Solderless Breadboard

= KaBe opIlOVTIO YOAURN 5 otV €ival oLveedEUEVN
(BoAXLKLKAWMPEVN).

=  OI KATAKOPLPEC OTNAEC TOPOPOSOTIAC Eival
oLvoedeEVES (BOAXLVKLUKAWUEVES).
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Jumper Wire
Various Colors

LED (5mm)
(Light Emitting Diode)
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Piezo Element
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* ACTUAL SIZE

10KQ Resistor

N
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* ACTUAL SIZE

Temp. Sensor
(TMP36)

Transistor
(P2N2222AG)

Potentiometer

Diode
(1N4148)

* ACTUAL SIZE

Push Button
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TO TTOTEVOIOUETPO €ival pia yeTaPANTN avtiotaon. MeokKeTal yia pia THIOTA TTOL ATTOTEAEITAI ATTO KATTOIOV '| 7
AVTIOTATN KAl TTAOVG O€ ALTA TNV TTOTA TPEXEI EVAG SPOUEAS. METARAAAETAI N AVTIOTACN OTO £€vA AKPO
KAl Tov SpopEa.

H avTiotaon tnG moTag mapauevel otabepn (mm.x. 10kQ) kai gival auTh TToL XaPAKTNEIZEI TNV TIUN TOL TTOTEVOIOUETPOL. O
Spoueac YETARAAAEl TNV avTioTaon ato 1o 0 EC TN PEYIOTN TIUN.

Ymapxovv Slapopa €ibn TTOTEVOIOUETOWY QAVAOAOYA HE TNV UETATOTTION TOLG. Epeic Ba xpnolyomoinoovpe TA
TTEQIOTOEPOUEVA KAI TNG ELOLYPAUPNG UETATOTTIONC.

Mg TO TTOTEVOIOUETOO PUTTOPOVE VA JETONOOLIE ATTOCTACN (METATOTIION) N YWVia (EKTOOTTN).
H oxéon Tov cLvééel TO €PEOICA KAl TNV ATTOKPION Eival YOAUUIKN.

IovNBWG TNV KAIoN NG €vBeiag TNV LITOAOYICOLPE ATIO TN MPEYIOTN ATTOKAION (X, N 6,) kal Tn péyiotn avrtioTaon
(avTtioTaon moTag Ry).

MavTa oTa 2 AKPa €ival n avTioTaon TNG ToTAS KAl TO YECTIO AKPO O SPOUEQAC.

dpovrTidovue va Ppovpe To KoIvo (0) To otroio eival éva armmo Ta 2 akpa (avTiotaon PETaL ToL AKPOUL KAl TOL SPOoUED
undevikn). Otav cipacTte ot B¢on undev (PaBuovounon) TTEETTEN KAI N AVTIOTAON TOL VA €ival PNSEVIKD.

YOVNOWCS 6ev PAC evEIAPEPEl VA PETEAPE AVTIOTAON AAAA Taon. OTOTE CLVNOWCS OTA TTOTEVOIOUETPA £PpAPUOloLUE
TA0N (OTTC KAl oTO SIAIPETN TACONG).

YTO TTOTEVOIOUETOO N TAON epapPUOleTal TTAVTA OTA 2 AKEA (OxI OoTO SpouEql).



[EPIOTOEPOUEVO TTOAATTAGV
oTPOoPwV (> 360)

Trimmer ELBLYPAPPNG pETATOTIIONG

Sliding Terminal B

Contact
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(a) AvBpaka (Carbon)
Y€ ALTA N TTIOTA ATTOTEAEITAI ATTO CLUTTAYN AVOPEAKA N ETMIOTOWON AVOOAKO
TTAVE O€ JOVWTIKO LAIKO.

(B) XVpuaTocg (wire wound)
Y€ AQLUTA N TTIOTA ATTOTEAEITAI ATTO CLPPA XPWMUIOVIKEAIVNG TOAIYUEVO TTAV® OF
LIOVTIKO LAIKO.

(Y) @AY peTaAAoL (Cermet thin film)
Y€ ALTA N TTIOTA €iVAl EVA TTAXL OTEWUA PJETAANKOUL (PIAU KOANUEVO TTAVE OF
KEQAMIKO LAIKO.



PANEL MOUNT POT 10KQ TRIM POT10KQ FUNCTIONAL DIAGRAM SCHEMATIC SYMBOL

"'" f Resistive
a4} Wiper turns material
with dial -~
1 2 3 I
1 2 3 2

| )

Wiper contact Wiper contact Wiper contact Wiper contact




Resislive Wiper
Track l

Variable Resistance

A
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= TO TTOTEVOIOUETOO Eival Evag S1alpeTnNS TAONG.

AIQIPETNG TAONG [1OTEVOIOUETOO
YmoRipadel Tnv Taon YXNUATIKO S1AyPaAuua

= R>>R, 2 147

Ry + Ry

Ry Ry,

| | - V - —_— .
[evVIKO =2 L R R, + R, R + R\ R,

Vs
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TO TTOADUETOO Eival €va NAEKTPOAOYIKO/NAEKTOOVIKO
OPYAVO TO OTIOIO METPAEl TNV TACN, TNV £EVIAON KAl
TNV AVTIOTAON O€ €VA NAEKTOIKO KUKAWUQ.

Eival pia qopnty CLOKELN XPNOIUN YIA TN €VEEON
EAQTTOUATWY 1N EVA OPYAVO TTOL PUTTOPEI VA UETPNOTE!
O€ Evav TTOAL bYWNAO PaBUO akpifeiac.

MTTOPEI VO XPNOIUOTIoINGEl YIO VA XOPAKTNEIoE TA
TTEOTLTTA AVTIOTAONG KAI TAONG N VA pLBUICEl KAl VA
EAEYEEI TNV ATTOS00N TGV TTOANWV XPNOEWV.

Exel OAEC TIC SLVATOTNTES TWV TTAPATTAVGW OPYAVYV
(QUOUETPO, POATOUETOO, AUTTEQOUETOO) KAl AVAAOYQ
TNV  METPNON TIOL  KAvovue  aAAalovpe  Tov
UETAYWYEQ OTO KATAAANAO OPYAVO £V TALTOXPOVA
ATTOPUOVVOLUE TA LTTOAOITTA.



I=4Aand R =15 Q V=24Vand R =12 Q V=24VandI =2 A

V=I*xR
o -l * l+",l
V =60 Volts

I =2 A(Ampere




Current

Volta
g 09A
L 4 P
AL ey Resls'rance ‘
¥
P V = I X R
i st i S R ""'Il' V = 2A x 30
Va Vet
30
30 30 30
.'.' "... .‘.' To find current
‘ / |
b / \ Y \ I = V %= R
™ i EAEF T Cxen i
6V ! 6V eV : 6V 6V eV eV - I=V+R
I=6V +30
Relationship: current is therefore directly proportional to voltage. I =2A

Double the Voltage, double the current
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R = 240 A'AN
Find resistance
§ R=V+I
05A Resistance = Voltage + Current

’i ’- Tl P R = 12V + 05A
R = 240
A, L

Relationship: Current is inversely proportional to resistance

Double the resistance, half the current
Note: this will measure the resistance of the entire circult

11# , H1B [l i the nesistance - " y e e
Increase current by ‘ﬁ li |‘ or ' ’
increasing the voltage Reckicn Gt by
increasing resistance
Low voltage, low current Higher voltage, higher current Low voltage, low current Low voltage, high resistance, low current

[nynN: https://theengineeringmindset.com/



https://theengineeringmindset.com/ohms-law/
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In this circuit we have a 3Q resistor connected to
a battery with an unknown voltage. The current in
the circuit is ZA. Find the voltage.

Using ohm'’s triangle, we find the formula:

Voltage (V) = Current (I) x Resistance (R)

Voltage = 2A x 3Q
Voltage = 6V
Answer is 6V
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In this circuit we have a 3Q resistive lamp
connected to a 6V battery. The current in the
circuit is unknown. Find the current.

Using ohm'’s triangle, we find The formula:

Current (I) = Voltage (V) = Resistance (R)

Current = 6V = 3Q
Current = ZA
Answer is ZA
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In this circuit we have a resistive lamp connected
to two 6V batteries, which are wired in series,
providing 12V to the circuit. The current in the
circuit is 0.5A. Find the resistance.

Using ohm's triangle, we find the formula:
Resistance (R) = Voltage (V) = Current (I)

Resistance = 12V + 0.5A
Resistance = 24O
Answer is Z4Q
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int LED = 1Z;

O M Moo M 1] 10y =
o Pt i ' o

DIGITAL (PWM -}

digitalWrite (LED, LOW); //

MNERE e

POWER ANALOG IN .

A2 e O = Mmoo
m in W0 > M o o A R A




Blocks + Text = 1 (Arduino Uno R3)

'i::l' Control 1 woid setup()
@ Wath 4
@ Variables I

pinMode (12, OUTPUT) ;

void loop ()
set built-in LED to  HIGH « {

digitalWrite (12, HIGH);
delay(1000); // Wait for 1000 millisecond(s)
Setljl'l 0w to HIGH + 10 dlgltalerte (12, LOW} r
11 delay(1000); // Wait for 1000 millisecond(s)

. setpin 12+ to HIGH =
setpin 3+ too

1 N

rotate servoonpin 0 »  fo o degres
setpin 12+ to LOW =

play speakeron pin 0 =+  with fone @ L 1 ) |

turn off speakeronpin 0 =

[ aCEEEERLITeIE hello world with

set RGB LED inpins 3 = 3w

[CR Serial Monitor
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Text - + B A~ 1 (Arduino Uno R3) ~

int i;
2 void setup()

{
for (i=10;i<13;i++)

{

Serial .begin (9600);
pinMode (i, OUTPUT) ;
}
}

11 void loop ()

{
o ~woww o 13 for (i=10;i<13;i++)
1 [ .

{
DIGITAL (PWM ~
( ) 15 digitalWrite (i, HIGH) ;

Serial.print ("ON LED ");
Serial.print (i) ;
Serial .println();
delay (2000) ;
digitalWrite (i, LOW) ;

POWER ANALOG IN
i o

O = ™ m<n
S

R serial Monitor -
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> 1 (ArduinoUnoR3) =

// the setup routine runs once when you press reset:

void setup() f

E ff initialize serial communication at 9600 bits per second:
- Serial .begin (9600} ;

5|}

=W =MD 2
i1 1 + .

DIGITAL (PWM ~)

7 ff the loop routine runs over and over again forever:
void loop() {
// read the input on analeg pin 0:
int sensorValue = analogRead (&0);
// print out the walue you read:
Serial.println(sensorValue);
11 delay{100}); //delay in between reads for stability

ol
«x mms ARDUINO

™
1

=

L

S

s

all
511
511
3l1
511
511
311
511

Serial Monitor
~ 900

A50 -

Send | Clear m
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Text - ¥ = 1 (ArduinoUnoR3) ~

OOt = D W o g r ReadhnalogVoltage
1 - : 3 Reads an analog input on pin 0, converts it to voltage,
DIGITAL {PWM ~) L - . - -
¢ and prints the result te the serial monitor.

1 O

' e CPEN THE SERIAL MCWITCE TC VIEW THE CUTFUT =>>
ax ARDUINO Iatta-::n the center pin of a potentiometer to pin RO,
and the ocutside pins to +3V and ground.

O e B =

Thi=z example code i= in the public domain.
12 /) the setup routine runs once when you press reset:
14 /f initialize serial communication at %9600 kbits per second:
15 Serial .begin (8600} ;
AN#LGGHH‘. 17

= 18 // the loop routine runs over and over again forever:
19 woid loop(} {
20 /f read the input on analog pin O:
21 int sensorValue = analogRead(RD);
22 J/ Convert the analog reading (which goes from O - 1023} to a woltage (O - 3V)
2 float woltage = sensorValue * (5.0 / 1023.0);
24 /f print out the wvalue you read:
25 Serial.println(wvoltage);

{ >

[T Serial Monitor -



| S 1 (Arduino Uno R3)

Jf the setup routine runs once when you press reset:

void setup() {
// initialize serial communication at 9600 bits per second:
Serial.begin (89600} ;

s
ax mmm ARDUINO
// the loop routine runs over and over again forever:
void loop(}) {
// read the input on analog pin 0:
int =sensorValue = analogRead (&0} ;
// Convert the analog reading (which goes from 0 - 1023) to a wolt
float woltage = sensorValue * (5.0 / 1023.0);
// print out the walue you read:
Serial.println(voltage};

TR Serial Monitor

B B Ba B B2 B BD BD

Send  Clear m
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DIGITAL (PWM ~)

POWER AMNALOG IN
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int buttonState = {;

void setup() "B Serial Monitor
{ =
Serial.begin(2600); :
pinMode (2, INFUT); Set pin 2 as input a
pinMode (3, CUTFEUT); Set pin > as output |0
il
0
il
void loop() a
d 0
read the state of the pushbutton wvalue g
int sensorValue = digitalRead(Z2);
// check if pushbutton is pressed.
if (sensorValue == HIGH) if it i=, the buttonState iz HIGH
{
Serial.println(sensorValue);
digitalWrite (5, HIGH); turn LED on
else // if it is not pressed, the buttonState iz LOW
{
Serial.println(sensorValue);
digitalWrite (3, LOW); turn LED off
delay(10); Delay a little bit to improve simulation performance
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DIGITAL (PWM ~
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1 (ArduinoUno R3) =
int buttonState = 0; // Initialize buttom state

void =zetup()

{

-
™ pinMode (2, INPUT); // Set pin 2 as input

R IRRRT = pinMode (5, OUTPUT); // Set pin 5 as output

v FREdAE = R E &R &M AT OJE o]

. :::::::::::::!: . void loop()

- I-i‘ii-il & F & & & & @ - & {

- i"‘.“i LI I B B B - o . i . . _

. read the state of the pushbutton value

" W w W E W W l-r!.‘t-u O I O I I thtDnStﬂtE = digitﬂlREﬂdiz};

# #F & F B ¥ £ ¥ B OF B ¥ F 4 OF F F * F F R R F F F B F R R T

Liniiingaliiiiiiiiiiiiiiie /I check if pushbutton is pressed.
;."_.,LGG.N. ELOIROERSUREE| BHBEEHEEHGLLHEULE if (buttonState == HIGH) // if it i=, the buttonState is HIGH
FR- - LRI B rtn* " ® oW L I*J {

*® @ @ & & & & @ ® & @ B R @ R R R e R R oE W iﬂ%

digitalWrite (3, HIGH); // turn LED on

else // if it i= not pressed, the buttonState i=s LOW
{
digitalWrite (3, LOW); // turn LED off

delay{10); // Delay a little bit to improve simulation performance
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Text v L 2 * 1 (ArduinoUnoR3) ~
1 int led = 9; // the PWM pin the LED is attached to
2 int brightness = 0; // how bright the LED is
3 int fadeBAmount = 5; // how many points to fade the LED by

// the setup routine runs once when you press reset:
void setup() {
// declare pin @ to be an output:
: pinMode (1led, OUTEUT);
}

U]

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

// set the brightness of pin 9:
14 analogWrite (led, brightness);

11 1 1

E ﬂr' =] M~ Wb N o= M
! DIGITAL (PWM ~)

c L B

16 // change the brightness for next time through the lcop:
1 brightness = brightness + fadelmount;

2] // reverse the direction of the fading at the ends of the fade:
if (brightness <= 0 || brightness >= 255) {

1 fadeimount = —-fadelmount;

2 }
3 // walt for 60 milliseconds to see the dimming effect
4 delay (&0) ;

|8 T T O % T % T O T L I S

POWER AMNALOG IN
% : £ o = N ™M = m.
] = R
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- > 1 (Arduino Uno R3) =
L
2 This example shows how to fade an LED on pin 9
] u=sing the analogWrite() function.
- The analogWrite() function uses PWM, =so if you

want to change the pin you're using, be sure to
uzse another PWM capable pin. On most Arduino,
the PWM pins are identified with a "~" =ign,
like -3, ~3, ~&, ~8, ~10 and -~11.

- f

10| imt brightneas=s = 0;

11| woid setup()

12| §

13 pinMode (9, OUTEBUT);

14| }

TX WEN - - : ;

15| woid loop()

RX ARDUINO -
- 16| {

17 for (brightness = 0; brightness <= 2535; brightnes=s += 3}

18 {
- 1€ analogWrite (8, brightness);

#{) delay(30); // Wait for 30 millisecond(s)

21 1

22 for (brightness = 2553; brightness >= 0; brightnes=s -= 3}
23 {

- - 24 analogWrite (8, brightness);

S ————————— 2 delay(30); // Wait for 30 millisecond(s)
e e POWER ANALOG IN 6 }

= O o - S

fz885 229339 27 )

[y (L} =

B serial Monitor -
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- R 2 * 1 (Arduino Uno R3)
int ledl = 3; // the pin that the LED1 is attached
int led? = 5; // the pin that the LED2 is attached
int led3 = &; // the pin that the LED3 is attached
// the setup routine runs once when you press reset:

vold setup() {
// declare pin 3,5,6 to be an output:
pinMode (1ledl, OUTPUT) ;
pinMode (led2, OUTPUT) ;
pinMode (led3, OUTPUT) ;
}

// the loop routine runs over and over
volid loop() |
int i,3,%k=0;

again forever:

// analogWrite (led3,255);
// delay(2000);

for (1=0;1<10;i++)
{
analogWrite (ledl, 1*25);
for(j=0;3j<10;j++)
{
analogWrite (led2, j*25);
for (k=0;k<10; k++)
{
analogWrite (1ed3,
delay(10);

k*25);

}

Co
Co
Co



A

359
i DIGITAL (PWM -}

Fghi,j

abcde

- EE-EE-E SRR RN
- . ¥ F F W W R W F W R W ¥ W
L ¥ F " ®F F ®F T ¥ ® ® ® ¥ =
L " F & 8 ® F ¥ ¥ ® ®F ®F ® =
L " F & § ® F ®§ ¥F ® B B ® ®
L. " F ¥ § ® F ¥ ¥ ® ®B ®F ® =
- W ¥ ¥ 8 ¥ ®F ®F B B OB B B " @®
L E 8 5 8 8 ®F F B "R OF R OB OW
L ¥ 8 5 8 8 8 F F B F OB B @
- ® & & @ & & & = ®F & & & 8
L I  F & 8 & 8 8 °F & B ° @2 @
-~ N -R - E I NN
- & W L I  F & & & 8 & 8§ & B 8 & @
" O O @ O @ - O " & 8 F & B @8 -

48

#define LEDR 11
#define LEDG 13

#$define LEDB 12

void setup()
{

pinHﬂdEﬂLEDR, OUTEUT) ;
pinHﬂdEﬂLEDG, OUTEUT) ;
pinHﬂdEﬂLEDE, OUTEUT) ;
}
int r = 0;
int g = 0;
int b = 0;
void loop ()
{
r = random (0, 233);
g = random(0, 233);
b = random(0, 233);

analogWrite (LEDR, r);
analogWrite (LEDG, g);
analogWrite (LEDB, b}
delay (1000) ;
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> 1 (Arduino UnoR3) =

1 woid setupl()

2 {
3 pinMade (7, OUTPUT); // =set pin 7 as output
i}
> woid loop()
7 {
R digitalWrite [7,HIGH); // make the buzzer =ound
delay (1000); // wait for lsec
11 digitalWrite (7,LOW); // =set the buzzer off
13 delay (1000} ; //wait for lsec
13| }
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void setup()

pinMode (7, OUTPUT); // set pin T as ocutput

void loop()

digitalWrite (7,HIGH); // make the buszzer socund
delay(1000); // wait for l=ec

digitalWrite (7,LOW); // =set the buzzer off
delay (1000); //wait for l=sec

[T serial Monitor
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active_buzzer_with_button
int buzzerPin
int buttonPin

void setup () {

pinMode (buzzerPin, OQUTPUT) ;
pinMode (buttonPin, INPUT PULLUP);

*-._.--*rij:nj_l:j lo op () {

int buttonState = digitalRead(buttonPin);

if (buttonState == LOW) {
digitalWrite (buzzerPin, HIGH) ;

if (buttonState == HIGH) {

digitalWrite (buzzerPin, LOW) ;
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XPNOIUOTIOINCAUE TNV EVORUATOHEVN pull-up
AVTIOTAON TTOL SIABETEI N TTACKETA PECK TNG
eVTOAAG INPUT_PULLUP.

EmTouevac n avriotaon cuvbeetal ota 5V.

AnAadrn otav &ev €ival TTATNUEVO TO button
Bpioketal otnv kataotaon HIGH Aoyw Tng
pul-up avrtioTaong. Apa €UEIC TIPETTEl VA
OpICOLUE CE ALTN TNV TIEQITITWON TO buzzer
va €ival otnv kataotaon LOW (xwpeic nxo)
ApOL eV Eival TTATNUEVO TO button.

AvTiBeTa Otav TO button ¢€ival mmaTnuEvo
Bpiokeral otnv kataotaon LOW kai 1o buzzer
Behovpe va nxnoel (HIGH) agpob ©6a civail
TaTNUEVO TO button.



void setup()
{

Serial.begin(9600);

}

void loop()
{

int sensorValue = analogRead (A0} ;
Serial .println(sensorValue);
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float powervoltage = 3;

Temperature Measurement

Fead=s an analog input on AQD (output of TMP36})

//Define power supply voltage

void setup()

//Initialize serial communicationat 89600 bits per second:

Serial.begin (9600} ;

13 woid loop()

float temperature;

//Bead the inputon analog pin 0O
float sensorValue = analogRead (A0} ;
//Print out the wvalue you read:
Serial.println(=en=zorValue);
delay (1000} ; //Wait for lsec
/fCalculate the temperature (degC}:

J/0.53 iz an offset that should be subtracted
J/multiplied with 100 for conversion to degrees
temperature=(( (zensorValue/1023) *powervoltage)-0.5)~100;
Serial.print ("The room temperature degree i=z: ");
Serial.println(temperature);

delay(10); //delay in between reads for stability
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