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Lab List - s79n15n15nAaa49 (1/3)

® Lab 1: Make LEDs Blinking!

® Lab 2: Press Button To Turn On LED!

® Lab 3: Press Button To Toggle LED!

® Lab 4: Press Two Buttons To Turn On LED!

® Lab 5: Use Trimpot To Turn On/Off LED!

® Lab 6: Show Voltage Level With 3 LEDs!

® Lab 7: Turn On LED Light When It Gets Dark!
® Lab 8: Turn On Cooling Fan When It Gets Warm!
® Lab 9: Make Dimming LED Light!

® Lab 10: Dim LED Light With Trimpot!

® Lab 11: Create Colored Light with RGB LED!

® Lab 12: Make Random Light with RGB LED!
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Lab List — s18a15n15n0a349 (2/3)

® Lab 13: Make Random Light with 8 LEDs!

® Lab 14: Create Running LED Patterns!

® Lab 15: Create Pausable Running LEDs!

® Lab 16: Count Up In Binary!

® Lab 17: Count Up or Down In Binary!

® Lab 18: Turn On LEDs with DIP Switch!

® Lab 19: Make An LED Selector Switch!

® Lab 20: Count Up From 0 to 9 in Decimal!
® Lab 21: Adjust Motor Speed with Trimpot!
® Lab 22: Turn On/Off Motor with NPN Transistor!
® Lab 23: Turn On/Off Motor with N-MOSFET!
® Lab 24: Turn On/Off Motor with P-MOSFET!
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Lab List — s18a15n15n0a349 (3/3)

® Lab 25: Build Your Optical Proximity Sensor!
® Lab 26: Build Your Optical Switch!
® Lab 27: Toggle Red/Green LEDs with Relay!

® |Lab 28: Make Countdown Timer with Buzzer Alarm!
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Lab 1: Make LEDs Blinking!
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Lab 1: Arduino Code

/*
* Example: Make LEDs Blinking.
*/

const byte LED _PIN = 8;

int DELAY_MS = 500;

void setup() {
pinMode( LED_PIN, OUTPUT );

void loop() {
Al ~34+2lldias4+-A~A/7 1 CN DT T \ .
UJ.SJ.LCIJ.WIJ.LC\ LCU_Fi1NN, rmian ),
delay( DELAY_MS );
digitalWrite( LED_PIN, LOW );

delay( DELAY_MS );

// use Digital Pin 8 (D8) for LED blinking
// set delay time (in msec) for LED blinking rate

// use LED Pin as output

S/ Arsdmrid LI~ ~L . Tirnn —~in D~A 1 CNH
// ovuUuLpucL riLyii. rTurri i N€cu LLCU
// wait for a few hundred msec

// output Low: Turn off Red LED

// wait for a few hundred msec
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Lab 1: Arduino Code

/*
* Example: Make LEDs Blinking.

]

ifdefine LED_PIN 8
itdefine DELAY MS 500
1

void setup() {
pinMode( LED_PIN, OUTPUT );

delay( DELAY_MS );

digitalWrite( LED_PIN, LOW );

e e e e e e
// use Digital Pin 8 (D8) for LED blinking

// set delay time (in msec) for LED blinking rate

// use LED Pin as output

S/ Arsdmrid LI~ ~L . Tirnn —~in D~A 1 CNH
// ovuUuLpucL riLyii. rurri i ncu LCUD
// wait for a few hundred msec

// output Low: Turn off Red LED

// wait for a few hundred msec

%

ANds #define Wunsivuadeuazalidyaneal (lunwnd Send1 macro)
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Lab 1: Part List - 35181159Un56d
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Lab 1: Schematic — N42939
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Lab 1: Schematic — N9739395
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Lab 1: Schematic — N9739395
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Lab 1: A29819N15682935UULUSAUDSA
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Lab 1: #129819N15682935UULUSAUDSA
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Lab 1: #129819N15682935UULUSAUDSA
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Lab 2: Press The Button To Turn On LED!
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Lab 2: Arduino Code

/* Example: Press and Hold Down Button To Turn On LED.
* Hold the button pressed => the red LED is turned ON.
* Release the button => the LED is OFF.
*/
const byte LED _PIN = 8; // use Digital Pin 8 for LED Output
const byte BUTTON_PIN = 9; // use Digital Pin 9 for Push Button Input

void setup() {

pinMode( LED_PIN, OUTPUT ); // use LED Pin as output
pinMode( BUTTON_PIN, INPUT ); // use Button Pin as 1input (active-Llow)

}

void loop() {
int value = digitalRead( BUTTON_PIN ); // read digital input from button
digitalWrite( LED_PIN, !value ); // output negated value to LED
delay( 100 ); // wait for 100 msec before next reading
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Lab 2: Part List - 518n1159Un56d
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1x Breadboard
1x Red LED 5mm
1 x Push Button
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Lab 2: Schematic — N9739395
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Lab 3: Press The Button To Toggle LED!
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Lab 3: Arduino Code

/* Example: Push Button To Toggle LED.
* Each time the button is pressed and then released, the LED state is toggled.

*/
const byte LED PIN = 8; // use Digital Pin 8 (D8) for LED Output
const byte BUTTON_PIN = 9; // use Digital Pin 9 (D9) for Push Button Input
bool state = false; // LED state (initially OFF)

void setup() {
pinMode( LED_PIN, OUTPUT ); // use LED Pin as output
pinMode( BUTTON_PIN, INPUT ); // use Button Pin as 1input (active-low)
digitalWrite( LED_PIN, state ); // set LED to its initial state

}
void loop() {

// wait until the button is pressed.

while ( digitalRead( BUTTON PIN ) == HIGH ) delay( 10 );

// wait until the button is released.

while ( digitalRead( BUTTON_PIN ) == LOW ) delay( 10 );

state = !state; // toggle the state

digitalWrite( LED PIN, state ); // use the state as output to LED pin
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Lab 3: Part List - 518n1159Un56d
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Lab 3: Schematic — N972935

VCC

A\ N
e
I~
LED1
GREEN

WW
10K

R3

JP1

R1

4
SLIGRHI LLGTRIRBITGE: - ¢
=1 [ . L
TWaesludsuasa Arduino 1
N
no
- Voo
1 Gnd ¥ |_|_IJD:

3 = Arduino Digital Pin 9
4 = VCC (+5V)

e
2 = Arduino Digital Pin 8 E_\:
—| N

R2

Embedded System Lab (ESL) @KMUTNB

http://cpre.kmutnb.ac.th/esl
Think — Do — Learn — Share p://ep fesl/




Lab 4: Press Two Buttons To Turn On LED!
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Lab 4: Arduino Code

}

/*
* Example: Press two buttons simul
*/
const byte LED PIN = 8; // use
const byte BUTTON1 PIN = 9; // use
const byte BUTTON2_PIN = 10; // use

void setup() {

pinMode( LED_PIN, OUTPUT );

pinMode( BUTTON1 PIN, INPUT );
pinMode( BUTTON2_ PIN, INPUT );
digitalWrite( LED _PIN, LOW );

void loop() {

if ( digitalRead( BUTTON1_PIN )
&& digitalRead( BUTTON2_PIN
digitalWrite( LED_PIN, HIGH )
else
digitalWrite( LED_PIN, LOW );

taneously and hold them down to turn on LED.

Digital Pin 8 (D8) for LED Output
Digital Pin 9 (D9) for Push Button 1 Input
Digital Pin 10 (D16) for Push Button 2 Input

// use LED Pin as output
// use Button 1 Pin as input (active-low)
// use Button 2 Pin as input (active-low)

// turn LED off

== LOW
) == LOW ) // Are both buttons pressed?
;s // turn on LED

// turn off LED

Embedded System Lab (ESL) @KMUTNB

Think — Do — Learn — Share

http://cpre.kmutnb.ac.th/esl/




¢
30

9

518nN159UNS

Parts List -

Lab 4

1x Breadboard
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1x Red LED 5mm
2x Push Button

1x 330 Ohm
2x 10k Ohm
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1x Jump Wire Set
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Lab 4: Schematic — N973935
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Lab 5: Use Trimpot To Turn On/Off LED!

* JagUszasd
— s299slaeld lalontUaauas (LED) + sasuniu 330 Toviu iuendnauuuiinea

(VIATNR UNBLAY 8) LazisunuusuAld (Trimpot) 10k Teviu (3egendn) u
BunALUULOUZARN (YUBUEABN LAY 0) d1MSUUBsA Arduino

— ANWINITVNNUVDILARFRIDEINEINSU Arduino SUAUNISUULUSAUDSA

* A1a5u18lAREINSU Arduino

Y o v d 1
— 1AANMIRLNNDUS

Aiimualife 511 Gannefuseiudunn Uszana 2.5V ddunailiannnit agsili
LED “fn” udnlaly agviled LED “du”
— e Whagandeulmasuuusavesa (VCO) Ae +5V ansaiulvifeavasuase

Arduino Nlun1snaasd

Embedded System Lab (ESL) @KMUTNB S T S e )

Think — Do — Learn — Share




Lab 5: Arduino Code

/*
* Example: Read analog input (voltage) and turn on LED if voltage > 2.5V
*/
const byte LED PIN = 8; // use Digital Pin 8 (D8) for LED Output
const byte A@ PIN = 0; // use Analog Pin @ (A@) for Analog Input

void setup() {

pinMode( LED_PIN, OUTPUT ); // use LED Pin as output
analogReference( DEFAULT ); // use +5V voltage reference

}
void loop() {
int value = analogRead( A® PIN ); // read input value from analog input
if ( value > 511 ) // check whether 1input voltage > 2.5V
digitalWrite( LED_PIN, HIGH ); // turn on LED
else
digitalWrite( LED_PIN, LOW ); // turn off LED
delay( 100 ); // wait for 100 msec before continuing
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Lab 5: Parts List - 57¢n159Un3al

1x Breadboard -mnveeresa2CROSYIUSCEARENRRS

---------------------------
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1X Trimpot 10k T mE mE s e R SEE N YRR
1x 330 Ohm Vams

1x Jump Wire Set
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Lab 5: Schematic — N973935
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Lab 6: Show Voltage Level With 3 LEDs!
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Lab 6: Arduino Code (1/2)

/*

*/
const byte LED1_PIN = 8;
const byte LED2 PIN = 9;
const byte LED3 PIN = 10;

const byte A@ PIN = 0O;

void setup() {

* Example: Show Voltage Level With 3 LEDs

// use Digital Pin 8 (D8) for LED1 Output
// use Digital Pin 9 (D9) for LED2 Output
// use Digital Pin 10 (D16) for LED3 Output
// use Analog Pin 6 (A@) for Analog Input

pinMode( LED1_PIN, OUTPUT ); // use LED 1 Pin as output
pinMode( LED2 PIN, OUTPUT ); // use LED 2 Pin as output
pinMode( LED3_PIN, OUTPUT ); // use LED 3 Pin as output
analogReference( DEFAULT ); // use +5V voltage reference

// Code continues on the next page.
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Lab 6: Arduino Code (2/2)

// Code continues from the previous page.
void loop() {
int value = analogRead( A®_PIN ); // read value from analog input
// (between 6..1023)
digitalWrite( LED1_PIN, LOW ); // turn off LED1
digitalWrite( LED2_PIN, LOW ); // turn off LED2
digitalWrite( LED3_PIN, LOW ); // turn off LED3
if ( value > 255 ) // input voltage > approx. 1.25V
digitalWrite( LED1_PIN, HIGH );// turn on LEDI
if ( value > 511 ) // input voltage > approx. 2.5 V
digitalWrite( LED2_PIN, HIGH );// turn on LED2
if ( value > 768 ) // input voltage > approx. 3.75V
digitalWrite( LED3_PIN, HIGH );// turn on LED3
delay( 100 ); // wait for 100 msec before continuing
}

Embedded System Lab (ESL) @KMUTNB

Think — Do — Learn — Share

http://cpre.kmutnb.ac.th/esl/




¢
30

9

518nN159UNS

Parts List -

Lab 6

1x Breadboard

llllll

" rer e

IIIIII

IIIII

3x Red LED 5mm
1x Trimpot 10k
3x 330 Ohm

O e oo o EEdERREAEBRERErFERR

=E AR B RS RN R R R E R AR N R TR E NN

u'IIIIJIlll'llllll‘lll-b’l—.l-pp'.‘
M .

d.?::-:r'lllll!llllirrtfrrrrrrnu

1x Jump Wire Set

E
=
™

S A msw"EmEn
L R N T TR SR

=
n
()
Y
=
3
o
©
o]
c
)
>
£
=z
Q
S
Q
O
S~
)
Q
=)
)
=

Embedded System Lab (ESL) @KMUTNB

Think — Do — Learn — Share




Lab 6: Schematic — N972925
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Lab 7: Turn On LED When It Gets Dark!
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Lab 7: Arduino Code (1/2)

/* Example: Turn LED ON (with Alarm) when it gets dark.
* Get the voltage input from a voltage divider (LDR on the low side,
* 10k Ohm on the high side)

*/
const byte LED PIN = 8; // use Digital Pin 8 (D8) for LED Output
const byte BUZZER_PIN = 9; // use Digital Pin 9 (D9) for Buzzer Output
const byte ANO _PIN = O; // use Analog Pin 6 (A@) for Analog Input (LDR)
int REF_VAULE = 400; // reference value (between 6..1023)
bool state = false; // internal state (initially set to OFF)

void setup() {

pinMode( LED_PIN, OUTPUT ); // use LED Pin as output
pinMode( BUZZER_PIN, OUTPUT ); // use Buzzer Pin as output
analogReference( DEFAULT ); // use +5V voltage reference

digitalWrite( LED_PIN, LOW ); // turn LED off
digitalWrite( BUZZER_PIN, LOW ); // turn Piezo buzzer off

}

// Code continues on the next page.

Embedded System Lab (ESL) @KMUTNB

http://cpre.kmutnb.ac.th/esl
Think — Do — Learn — Share p://ep fesl/




Lab 7: Arduino Code (2/2)

// Code continues from the previous page.

void loop() {
// check whether the input value 1s greater than the reference value.
while ( analogRead( AN@_PIN ) > REF_VAULE ) {

state = !state; // toggle current state
digitalWrite( LED PIN, state ); // output current state to the LED
digitalWrite( BUZZER_PIN, state ); // output current state

// to the Piezo buzzer
delay( 100 );
}
digitalWrite( LED_PIN, LOW ); // turn LED off
digitalWrite( BUZZER_PIN, LOW ); // turn Piezo buzzer off
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Lab 7: Parts List - 57¢n159Un3al

1x Breadboard
1x Red LED 5mm
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Lab 7: Schematic — N973935
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Lab 8: Turn On Fan When It Gets Warm!
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Lab 8: Arduino Code (1/2)

/* Example: Turn on Cooling Fan when it gets dark.
* Get the voltage input from a voltage divider (NTC Thermistor on the high side,
* 10R Ohm on the Low side).
*/
const byte LED PIN = 8; // use Digital Pin 8 (D8) for LED Output
const byte FAN_PIN = 9; // use Digital Pin 9 (D9) for Cooling Fan Output
const byte ANO PIN = 0O; // use Analog Pin 6 (A@) for Analog Input (Thermistor)
int REF_VAULE = 575; // reference value (between 6 .. 1023)
bool state = false; // internal state (initially set to OFF)
void setup() {
pinMode( LED_PIN, OUTPUT ); // use LED Pin as output
pinMode( FAN_PIN, OUTPUT ); // use Fan Pin as output
analogReference( DEFAULT ); // use +5V voltage reference
digitalWrite( LED_PIN, LOW ); // Turn off LED
digitalWrite( FAN_PIN, LOW ); // Turn off Cooling Fan
}
// Code continues on the next page.
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Lab 8: Arduino Code (2/2)

// Code continues from the previous page.

void loop() {

while ( analogRead( AN@_PIN ) > REF_VAULE ) {
state = lstate; // toggle current state
digitalWrite( LED_PIN, state ); // output current state
digitalWrite( FAN_PIN, HIGH ); // turn on the Fan
delay( 100 );

}

digitalWrite( LED_PIN, LOW ); // turn off LED

digitalWrite( FAN_PIN, LOW ); // turn off Cooling Fan

// check whether the input value is greater than the reference value.

to the LED
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Lab 8: Parts List - $78n159Un3al
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Lab 8: Schematic — N973935
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Lab 9: Make Dimming LED Light!
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Lab 9: Make Dimming LED Light!

/* Example: Make Dimming LED Light.
*/
const byte LED PIN = 9; // use Digital Pin 9 (D9) for LED Output
int brightness = @; // brightness lLevel between 0..255 (initially set to ©)

void setup() {
pinMode( LED_PIN, OUTPUT ); // use LED Pin as output

void loop() {
analogWrite( LED PIN, brightness ); // set the brightness for LED Llight
brightness = (brightness+1l) % 256; // The brightness value must be
// between 0. .255.
delay(10); // wait for 10 msec before continuing
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Lab 9: Schematic — H474935
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Lab 10: Dim LED Light With Trimpot!
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Lab 10: Dim LED Light With Trimpot

/* Example: Dim LED Light with Trimpot

*/
const byte LED PIN = 9; // use Digital Pin 9 for LED Output
const byte TRIMPOT_PIN = 0O; // use Analog Pin @ (A@) for Analog Input

void setup() {

pinMode( LED_PIN, OUTPUT ); // use LED Pin as output
analogReference( DEFAULT ); // use +5V voltage reference

}

void loop() {
int value = analogRead( TRIMPOT_PIN ); // read analog value from A@©
analogWrite( LED_PIN, value/4 ); // output analog value to LED
delay(100); // wait for 100 msec before continuing
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Lab 10: Parts List - 578n159Un58d
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Lab 10: Schematic — H472935
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Lab 11: Create Colored Light with RGB LED!

Y4 3
* ngUIzasn
— p92393lneld laloawauasanud (RGB LED) + fiadnuviudn 3 67 1uiednsuwuuiinea

(VIRANDA NuELaY 9, 10, 11) @ nSuuase Arduino

— ANWINITNNUVDILAAFRIDEINEINSU Arduino SUAUNSUULUSAUDSA

* A195U19lAREINSU Arduino

L~

=D
Do
D)
=
=
S
—s
aJde
=)
®
N
al
D)
Zo
0
Zo
o D
s, .
) g‘
Zo
IS
e
=
o))
3
>
D)
5
-
—
O
=
Lo
>
D)
o
oW

wanEanu iU

Embedded System Lab (ESL) @KMUTNB S T S e )

Think — Do — Learn — Share




Lab 11: Arduino Code (1/2)

*/
const byte R_LED_PIN
const byte G_LED PIN
const byte B_LED_PIN

void setup() {
pinMode( R_LED_PIN, OUTPUT );
pinMode( G_LED_PIN, OUTPUT );
pinMode( B_LED PIN, OUTPUT );
digitalWrite( R_LED_PIN, HIGH );
digitalWrite( G_LED PIN, HIGH );
digitalWrite( B_LED_PIN, HIGH );

// Code continues on the next page.

//
//
//
//
//
//

/* Example: Create Colored Light with RGB LED.

9; // use Digital Pin 9 (D9) for Red LED Output
10; // use Digital Pin 10 (D16) for Green LED Output
11; // use Digital Pin 11 (D11) for Blue LED Input

use Red LED Pin as output
use Green LED Pin as output
use Blue LED Pin as output
Turn off Red LED

Turn off Green LED

Turn off Blue LED
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Lab 11: Arduino Code (2/2)

// Code continues from the previous page.

const byte values[8][3] = {
{255,0,0}, {0,255,0}, {0,0,255}, {255,255,0},
{@,255,255}, {255,0,255}, {255,255,255}, {0,0,0} };

void loop() {
for (int i=0; i < 8; i++) { // for each position 6..7 do
analogWrite( R_LED_PIN, 255 - values[i][@] ); // set brightness for Red
analogWrite( G_LED_PIN, 255 - values[i][1] ); // set brightness for Green
analogWrite( B_LED_PIN, 255 - values[i][2] ); // set brightness for Blue
delay(1000); // wait for 1000 msec before continuing
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Lab 11: Schematic — N474935
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Lab 12: Make Random Light with RGB LED!
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Lab 12: Arduino Code

void setup() {
pinMode( R_LED PIN, OUTPUT );
pinMode( G_LED PIN, OUTPUT );
pinMode( B_LED PIN, OUTPUT );
randomSeed( analogRead(@) );

}

delay(1000);

/* Example: Make Random Light with RGB LED (Common Anode) */

const byte R LED PIN = 9; // use Digital Pin 9 (D9) for Red LED Output
const byte G _LED PIN = 10; // use Digital Pin 16 (D16) for Green LED Output
const byte B LED PIN = 11; // use Digital Pin 11 (D11) for Blue LED Input

// use Red LED Pin as output

// use Green LED Pin as output

// use Blue LED Pin as output

// Read analog value from floating input A
// and use 1t as the seed number for random().

void loop() { // generate a random value between ©..255 and use it
// as PWM duty cycle for analog output
analogWrite( R_LED PIN, random(®@,256) ); // set brightness for Red
analogWrite( G_LED PIN, random(®@,256) ); // set brightness for Green
analogWrite( B_LED PIN, random(®@,256) ); // set brightness for Blue
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Lab 12: Schematic — N474935
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Lab 13: Make Random Light with 8 LEDs!
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Lab 13: Arduino Code

/* Example: Make Random Light with 8 LEDs!
*/
const byte LED PINS [8]
={5,6,7,8,9,10,11,12 }; // Define Digital Pins for 8-Bit LED Output
bool state = true; // internal state (initially set to TRUE)

void setup() {
for (int i=0; i < 8; i++) // for each LED pin do
pinMode( LED_PINS[i], OUTPUT ); // use this LED Pin as output
randomSeed( analogRead( A0 ) ); // set a seed number for random() function

}
void loop() {
byte t = (byte)random(0,256); // generate a random number between ©..255
for (int i=0; i < 8; i++) {
digitalWrite( LED PINS[i], t & 1 ); // set LED output state at position 1
t >>=1;
}
delay(100); // wait for 100 msec before continuing
}
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Lab 13: Parts List - 578n159Un58d

1x Breadboard
8x Red LED 5mm.
1x R-Pack 330 Ohm
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Lab 13: Schematic — H42935
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Lab 14: Create Running LED Patterns!
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Lab 14: Arduino Code (Version A)

/* Example: Create Running LED Patterns (Version A) */
const byte LED PINS [8] = { 5,6,7,8,9,10,11,12 };
const byte PATTERNS [8] = {0x01l, 0x02, 0x04, 0x08, 0x10, 0x20, 0x40, Ox80};

byte index = 0; // used as a counter between 0 to 7.

void setup() {
for (int i=0; i < 8; i++) // for each LED pin do
pinMode( LED_PINS[i], OUTPUT ); // use this LED Pin as output
}

void loop() {
byte t = PATTERNS[index]; // get byte value from array at current index
for (int i=0; i < 8; i++) { // for each bit in byte value do ..
digitalWrite( LED PINS[i], t & 1 ); // write current bit to LED output

t >>= 1; // shift-bit to left by 1
}
index = (index+1) % 8; // increment index by 1
delay(50); // delay for 50 msec
}

Embedded System Lab (ESL) @KMUTNB

http://cpre.kmutnb.ac.th/esl
Think — Do — Learn — Share p://ep fesl/




Lab 14: Arduino Code (Version B)

/* Example: Create Running LED Patterns (Version B) */
const byte LED PINS [8] = { 5,6,7,8,9,10,11,12 };
const byte PATTERNS [14] = { 0x01,0x02,0x04,0x08,0x10,0x20,0x40,0x80,
Ox40,0x20,0x10,0x08,0x04,0x02 };
byte index = 9; // used as a counter between @ to 7.
void setup() {
for (int i=0; i < 8; i++)
pinMode( LED_PINS[i], OUTPUT ); // use all LED Pins as output

}
void loop() {

byte t = PATTERNS[index]; // get byte value from array at current index
for (int i=0; i < 8; i++) {
digitalWrite( LED PINS[i], t & 1 ); // write current bit to LED output
// at position 1

t >>= 1;

}

index = (index+1) % 14; // increment index by 1
delay( 50 ); // wait for 56 msec
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Lab 14: Parts List - 578n159Un5ad

1x Breadboard
8x Red LED 5mm.
1x R-Pack 330 Ohm
1x Jump Wire Set
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Embedded System Lab (ESL) @KMUTNB S T S e )

Think — Do — Learn — Share




Lab 14: Schematic — WN474935
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Lab 15: Create Pausable Running LEDs!
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Lab 15: Arduino Code (1/3)

const byte
const byte

const byte

bool state
byte index

/* Example:

Create Pausable Running LEDs. */
START_STOP_PIN = 3; // define digital pin for Start/Stop button
LED _PINS [8] = { 5,6,7,8,9,10,11,12 }; // define digital pins for LEDs

PATTERNS [14] = { 0x01,0x02,0x04,0x08,0x10,0x20,0x40,0x80,
Ox40,0x20,0x10,0x08,0x04,0x02 };

true; // internal state (initially set to TRUE)
9; // counting variable between 0..255

void setup() {
pinMode( START_STOP_PIN, INPUT ); // use Start/Stop Pin as 1input
for (int i=0; i < 8; i++) // for each LED Pin do
pinMode( LED_PINS[i], OUTPUT ); // output bit to current LED pin

// Code continues on the next page.
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Lab 15: Arduino Code (2/3)

// Code continues from the previous page.

void loop() {
byte t = PATTERNS[index];
if ( isButtonClicked( START_STOP_PIN ) )
state = !state;
if ( state ) {
for (int i=0; i < 8; i++) {
digitalWrite( LED PINS[i], t & 1 );

t >>= 1;
}
index = (index+1) % 14;
delay(100);

// Code continues on he next page.

// Start/Stop button clicked?
// toggle the state

// for each LED pin do
// output bit to current LED pin

// increment the index by 1
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Lab 15: Arduino Code (3/3)

// Code continues from the previous page.

bool isButtonClicked( byte pinNumber ) {
byte t = 5;
while ( (digitalRead( pinNumber ) == LOW) && --t )
delay(1);
if ( t==0 ) {
while ( digitalRead( pinNumber ) == LOW );
return true;

}

return false;
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Lab 15: Parts List - 578n159Unsad

1x Breadboard IEEEY ELTRAE

8x Red LED 5mm. T Hir e
1x R-Pack 330 Ohm SRR PR T TR R R EY
1x Push Button

1x 10k Ohm SEEREREEE
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111111111111111111

1x Jump Wire Set =TT
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Lab 15: Schematic — 42935
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Lab 16: Count-Up In Binary!

* JagUszasd

— #01995leld laloatdauas (LED) 8 f1 + sdumiuiuuym (R-Pack) 9 41 330 laviy
Juodnauuuidnea (11Adnea wuneLa 5,6,7,8,9,10,11,12) uaziiduna + fsumu
10k Totisl 2 9n (VIAINDA d"BLaY 3, 4) Wislddudunnadneadmiuuesa Arduino

— ANWINITVNNUVDILARFRIDEINEINSU Arduino SUAUNISUULUSAUDSA

9J\/L|dcu v

— e a1 ldfmmunueuuye Wlddsuniu 8 ¢ aue 330 levi

* A1a5uU18lAnAINSU Arduino

T Of i fi0F 2720 W 4 NI Nwn wREE

— lanviminiasisedne 8 Jn dwsu LED 9149 8 67 Lileuansavasmitiukuuluuns
(Binary Counter) 419 8 Un tSusun15tiui 0 lanady “Up” usiazase agiiuaiasnils
uwatnaly “Reset” azvinludtiugnswau 0

Embedded System Lab (ESL) @KMUTNB

http://cpre.kmutnb.ac.th/esl
Think — Do — Learn — Share p://cp fesl/




Lab 16: Arduino Code (1/3)

/* Example: Count-Up In Binary.

*/
const byte UP _BUTTON PIN = 3; // define digital pin for Up button
const byte RESET BUTTON PIN = 4; // define digital pin for Reset button
const byte LED_PINS [8] = { 5,6,7,8,9,10,11,12 }; // define digital pins for LEDs
byte count = 0; // a counting variable (between @..255)

void setup() {
pinMode( UP_BUTTON_PIN, INPUT ); // use Up Button Pin as 1input
pinMode( RESET_BUTTON_PIN, INPUT ); // use Reset Button Pin as input
for (int i=0; i < 8; i++)
pinMode( LED_PINS[i], OUTPUT ); // use all LED Pins as output
}
void loop() {
checkButtons();
displayLEDs();
}

// Code continues from the next page.
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Lab 16: Arduino Code (2/3)

// Code continues from the previous page.

void checkButtons() {
if ( isButtonClicked( UP_BUTTON_PIN ) ) // Has the Up Button been clicked?

count = count + 1; // increment count by 1
if ( isButtonClicked( RESET BUTTON PIN ) ) // Has the Reset Button been clicked?
count = BO000O0OO; // reset value to @ (in binary number representation)

void displayLEDs() {
byte t = count;
for (int i=0; i < 8; i++) {
digitalWrite( LED PINS[i], t & 1 );
t >>=1;

// Code continues on the next page.
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Lab 16: Arduino Code (3/3)

// Code continues from the previous page.

bool isButtonClicked( byte pinNumber ) {
byte t = 5;
while ( (digitalRead( pinNumber ) == LOW) && --t )
delay(1);
if ( t==0 ) {
while ( digitalRead( pinNumber ) == LOW );
return true;

}

return false;
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Lab 16: Parts List - 578n159Un58d

1x Breadboard TTTTIR I T
8x Red LED 5mm.
1x R-Pack 330 Ohm

2x Push Button i rirfetipefefegiopaui g g g g s
2x 10k Ohm :

1x Jump Wire Set e

|||||||||||||||||||

..........

----------

Embedded System Lab (ESL) @KMUTNB http://cpre.kmutnb.ac.th/esl/

Think — Do — Learn — Share




Lab 16: Schematic — 472935
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Lab 17: Count Up or Down In Binary!
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Lab 17: Arduino Code (1/3)

/* Example: Count Up or Down In Binary.
*/
const byte UP _BUTTON PIN = 3; // define digital pin for Up button
const byte DOWN_BUTTON_PIN = 4; // define digital pin for Down button
const byte LED_PINS [8] = { 5,6,7,8,9,10,11,12 }; // define digital pins for LEDs
byte count = 0; // a counting variable (between 6..255)

void setup() {
pinMode( UP_BUTTON_PIN, INPUT ); // use Up Button Pin as input
pinMode( DOWN_BUTTON_PIN, INPUT ); // use Down Button Pin as input
for (int i=0; i < 8; i++) // for each LED pin do
pinMode( LED_PINS[i], OUTPUT ); // use current LED Pin as output
}
void loop() {
checkButtons();
displayLEDs();
}

// Code continues on the next page.
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Lab 17: Arduino Code (2/3)

// Code continues from the previous page.

void checkButtons() {
if ( isButtonClicked( UP_BUTTON_PIN ) ) // Has the Up Button been clicked?

count = count + 1; // increment count by 1
if ( isButtonClicked( DOWN BUTTON_PIN ) ) // Has the Down Button been clicked?
count = count - 1; // decrement count by 1

void displayLEDs() {
byte t = count;

for (int i=0; i < 8; i++) { // for each LED pin do
digitalWrite( LED PINS[i], t & 1 ); // output bit to current LED pin
t >>=1;

}

}

// Code continues on the next page.
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Lab 17: Arduino Code (3/3)

// Code continues from the previous page.

bool isButtonClicked( byte pinNumber ) {
byte t = 5;
while ( (digitalRead( pinNumber ) == LOW) && --t )
delay(1);
if ( t==0 ) {
while ( digitalRead( pinNumber ) == LOW );
return true;

}

return false;
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Lab 17: Parts List - 578n159Unsad

1x Breadboard TTTTIR I T
8x Red LED 5mm.
1x R-Pack 330 Ohm

2x Push Button i rirfetipefefegiopaui g g g g s
2x 10k Ohm :

1x Jump Wire Set e
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Lab 17: Schematic — HN474935
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Lab 18: Turn On LEDs with DIP Switch!
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Lab 18: Arduino Code

/* Example: Turn On LEDs with DIP Switch.
*/

const byte SW _PINS [8]

const byte LED PINS [8]

{ 5,6,7,8 }; // define digital pins for DIP Switches
{ 9,10,11,12 }; // define digital pins for LEDs

void setup() {
for (int i=0; i < 4; i++) { // for each position 0..3 do
pinMode( SW_PINS[i], INPUT ); // use DIP Switch Pins as input
pinMode( LED_PINS[i], OUTPUT ); // use LED Pins as output

}
void loop() {

int value;
for (int i=0; i < 4; i++) { // for each position 0..3 do
value = digitalRead( SW _PINS[i] ); // read a value from Switch input

digitalWrite( LED PINS[i], !value ); // write the (negated) value to LED

}
delay(100);
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Part List — s18n159UNS

Lab 18
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1x Breadboard

1x 4-pos. DIP Switch

4x LED 5mm.

1x 5-Pin R-Pack 330 Ohm
1x 5-Pin R-Pack 10k Ohm

1x Jump Wire Set
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Lab 18: Parts List - 578n159Un58d

1x Breadboard
1x 4-pos. DIP Switch
4xLED 5mm. g - oo
4x 330 Ohm

4x 10k Ohm
1x Jump Wire Set
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Lab 18: Schematic — 472935
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Lab 19: Make An LED Selector Switch!
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Lab 19: Arduino Code (1/3)

/* Example: Make an LED Selector Switch.

*/
const byte BUTTON_PINS [3] = { 5,6,7 }; // define digital pins for buttons
const byte LED PINS [3] = { 8,9,10 }; // define digital pins for LEDs

bool button states [3];

void setup() {
for (int i=0; i < 3; i++) { // for each position 0..3 do
pinMode( BUTTON_PINS[i], INPUT ); // use Button Pin as input
pinMode( LED_PINS[i], OUTPUT ); // use LED Pin as output
}
digitalWrite( LED_PINS[@], HIGH ); // turn on the LED at position @

// Code continues on the next page.
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Lab 19: Arduino Code (2/3)

// Code continues from the previous page.
void loop() {
byte count = 0;
for (int i=0; i < 3; i++) { // for each position do
button_states[i] = false; // reset state of this button to false
if ( isButtonClicked( BUTTON_PINS[i] ) ) {
button_states[i] = true; // change state of this button to true (clicked)
count++; // increment the number of clicked buttons

}
if ( count == 1) { // 1f only one button has been clicked.

for (int i=0; i < 3; i++) // for each position 0..3 do
digitalWrite( LED _PINS[i],
(button_states[i]) ? HIGH : LOW ); // update LED state

}
delay(10);

¥

// Code continues from the next page.
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Lab 19: Arduino Code (3/3)

// Code continues from the previous page.

// check whether a button has been clicked
bool isButtonClicked( byte pinNumber ) {
byte t = 5;
while ( (digitalRead( pinNumber ) == LOW) && --t )
delay(1);
if ( t==0 ) {
while ( digitalRead( pinNumber ) == LOW );
return true;

}

return false;
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Parts List — s78n159UNS

Lab 19

9
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1x Breadboard
3x Push Button
3x LED 5mm.

3x 330 Ohm
3x 10k Ohm

1x Jump Wire Set
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Lab 19: Schematic — N474935
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Lab 20: Count Up From 0 to 9 in Decimal!
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Lab 20: Arduino Code (1/2)

/* Example: Count Up From @ to 9 in Decimal!
*/
const byte LED PINS[] = {5,6,7,8,9,10,11,12};
// define pins for 7-segment LEDs (a,b,c,d,e,f,g,h)
byte count = 0;
const byte DIGIT 7SEG[] = {// Look-up table for Common-Cathode 7-Segment Display

/*hgfedcba*/
B00111111, /*0*/
Booooo110, /*¥1*/
B01011011, /*2%/
B01001111, /*3%/
B01100110, /*4*/
B91101101, /*¥5%/
B01111100, /*¥6%*/
Bo0000111, ey
BO1111111, /*8%*/
B01101111 /*9%*/

}s5

// Code continues on the next page.
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Lab 20: Arduino Code (2/2)

// Code continues from the previous page.
void setup() {
for (int i=0; i < 8; i++) // for each position @..7 do
pinMode( LED_PINS[i], OUTPUT ); // use LED Pin as output
}
void loop(){
displayDigit( count ); // display current counter’s value
count = (count+l) % 10; // count up by 1 (modulo 10)
delay(1000);
}
void displayDigit( byte value ) {
if ( @ <= value && value < 10 ) {
byte value = DIGIT_7SEG[ count ]; // decode
for (int i=0; i < 8; i++) { // foreach LED segment @..7 do
digitalWrite( LED_PINS[i], (value & 1) ); // write bit to LED
value >>= 1;
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1x 7-Segment Display
8x 330 Ohm
1x Jump Wire Set

1x Breadboard
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Lab 20: Schematic — 472935
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Lab 20: N1571naa9Md 7-Segment Display
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Lab 20: N1571naa9Md 7-Segment Display
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Lab 20: N1571naa9Md 7-Segment Display
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Lab 20: N1571naa9Md 7-Segment Display

A18819N1SNAADY
1UNTLUELAVIA199)
VY 7-Segment

(firageluzy \Ju

Aseafivn g way
COM)

----------
tn hocaohp MRS S G R LD W DD R =

epoge

Figs )
e easaas
Hegsaasa
Hasaams
lagamensa

L B

3 LECECRCE
L "esmes wwm

5 Taa

Embedded System Lab (ESL) @KMUTNB S T S e )

Think — Do — Learn — Share




Lab 21: Adjust Motor Speed with Trimpot!
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Lab 21: Arduino Code (1/3)

*/
const
const
const
const
const
bool

void

}

/* Example: Adjust Motor Speed with Trimpot.

byte BUTTON_PIN = 3; // define
byte L293D IN2_PIN = 5; // define
byte L293D IN1 PIN = 6; // define
byte L293D EN_PIN = 9; // define
byte TRIMPOT PIN = 0; // define

forward = true;

setup() {
pinMode( BUTTON_PIN, INPUT );

pinMode( L293D IN1_PIN, OUTPUT );
pinMode( L293D IN2_PIN, OUTPUT );
pinMode( L293D EN_PIN, OUTPUT );
digitalWrite( L293D_IN1_PIN, HIGH );
digitalWrite( L293D_IN2_PIN, HIGH );
analogWrite( L293D_EN_PIN, 0 );

// Code continues on the next page.

Button pin (digital pin 3)
L293D In2 pin (digital pin 5)
L293D Inl pin (digital pin 6)
L293D En pin (digital pin 9)
Trimpot pin (analog pin ©)

// used Button pin as input

// used as output to L293D Inl
// used as output to L293D In2
// used as output to L293D En

// disable motor run

Embedded System Lab (ESL) @KMUTNB
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Lab 21: Arduino Code (2/3)

// Code continues from the previous page.

void loop() {
int value = analogRead( TRIMPOT_PIN ); // read analog input
value = value/4; // scale down from 6..1023 to 6..255
analogWrite( L293D_EN_PIN, value ); // set PWM duty cycle for the motor
if ( isButtonClicked( BUTTON_PIN) ) { // 1if button has been clicked

forward = !forward; // change motor direction
analogWrite(L293D_EN_PIN, © ); // disable motor temporally
delay(200);

}
digitalWrite( L293D IN1_PIN, forward ? HIGH:LOW ); // output to L293D IN1 pin

digitalWrite( L293D _IN2 PIN, forward ? LOW:HIGH ); // output to L293D IN2 pin
delay(50);

// Code continues on the next page.
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Lab 21: Arduino Code (3/3)

// Code continues from the previous page.

bool isButtonClicked( byte pinNumber ) {
byte t = 5;
while ( (digitalRead( pinNumber ) == LOW) && --t )
delay(1);

while ( digitalRead( pinNumber ) == LOW );
return true;

}

return false;

-
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Lab 21: Parts List - 578n159Unsad

1x Breadboard
1x L293D IC
1x Trimpot 10k Ohm
1x 0.1uF Capacitor

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

1x Push Button B+ SANSS GERER SuaEy RdsAs awsd
1x 10k Ohm |
1x Small DC Motor
1x Jump Wire Set
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Lab 21: Schematic - N424933
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Lab 22: Turn On/Off Motor with NPN Transistor!
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Lab 22: Arduino Code

/* Example: Turn On/O0ff Motor with NPN Transistor and Optocoupler!
*/
const byte MOTOR PIN = 5; // use Digital Pin 5 (D5) to turn on/off motor

const byte BUTTON_PIN = 6; // use Digital Pin 6 (D6) to read input from
button

void setup() {

pinMode( MOTOR_PIN, OUTPUT ); // use MOTOR Pin as output
pinMode( BUTTON_PIN, INPUT ); // use BUTTON Pin as 1input

void loop() {

if ( digitalRead( BUTTON_PIN ) == LOW ) // Button is pressed (active-low).
digitalWrite( MOTOR_PIN, HIGH ); // output High: turn on motor

else
digitalWrite( MOTOR_PIN, LOW ); // output Low: turn off motor
delay( 10 ); // wait for 16 msec
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Lab 22: Parts List - 578n159Unsad

1x Breadboard
1x Push Button

1x CNY17-3 Optoisolator
1x 1N4001 Diode

1x PN2222A NPN BJT

1x 150 Ohm

2x 10k Ohm

1x Small DC Motor

1x 9V Battery

1x Jump Wire Set
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Lab 22: Schematic — N474935
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Lab 22: Aqag19gUnsal - Optocoupler
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Lab 23: Turn On/Off Motor with N-MOSFET!

o/ 3
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Lab 23: Arduino Code

/*

*/
const byte MOTOR_PIN
const byte BUTTON_PIN
from button

5;
6;

void setup() {
pinMode( MOTOR_PIN, OUTPUT );
pinMode( BUTTON_PIN, INPUT );

void loop() {
if ( digitalRead( BUTTON_PIN )

else
digitalWrite( MOTOR_PIN, LOW );
delay( 10 ); // wait for 16 msec

digitalWrite( MOTOR_PIN, HIGH );

Example: Turn On/Off Motor with N-channel MOSFET and Optocoupler!

// use Digital Pin 5 (D5) to turn on/off motor

// use Digital Pin 6 (D6) to read 1input

// use MOTOR Pin as output
// use BUTTON Pin as input

LOW ) // Button is pressed (active-Llow).
// output High: turn on motor

// output Low: turn off motor
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Lab 23: Parts List - 578n159Un58d

1x Breadboard
1x Push Button

1x CNY17-3 Optoisolator .
¢ ANAORL Plos [ERSE Numus ccows pussn Eoa
1x IRF510 N-MOSFET . '

14150 Ohm S
7% 10k Ohm
1x Small DC Motor > ¥ :'51'11.’.’:".’:IZ'lI’.I::II'."

lllllllllllllllll

1x 9V Battery mafhssiesaaarsssrrirE i iErEE

——————————

rrrrrrrrrrrrrrrrrrrrrrrrrr

1x Jump Wire Set

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

------------------------
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Lab 23: Schematic — N424939
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Lab 24: Turn On/Off Motor with P-MOSFET!

o/ 3

* ngUIzasn
| v ¢ o Y A aa | a ¢
— moaslagldy QUﬂﬁﬂJLLSﬂﬁ@ﬁg’]ﬂM’JﬁJLLE{Q N39NL38NI1 Optocoupler LAENITUTELNDT

LUU P-channel MOSFET Tunismiununisuyu (\Wa/Un) vesusmainssians

— {93995 ULD3A Arduino lAgiiloIANAATNea (WINTNDA UNBLAY 5) LNBAIUALNIT
¥IN91UYDBLNET uarlduNmAINaaaINYNNA (VININDA NUIBLAY 6)

— ANWINITYNNUVDIAAFRIDE1NEINSU Arduino SUAUNISUULUSAUDSA
* A1a5uUlAndINSU Arduino

— lanvimthnasedyaraoianefineaiiioniuaunisila-Uanseualnuswmasini
NIELENSI WIuNaswendyaumeliituaznsudanesilumila/Aanseudlinomnes

Embedded System Lab (ESL) @KMUTNB
Think — Do — Learn — Share

http://cpre.kmutnb.ac.th/esl/




Lab 24: Arduino Code

/* Example: Turn On/Off Motor with P-channel MOSFET and Optocoupler!

*/
const byte MOTOR _PIN = 5; // use Digital Pin 5 (D5) to turn on/off motor
const byte BUTTON_PIN = 6; // use Digital Pin 6 (D6) to read input from
button

void setup() {

pinMode( MOTOR_PIN, OUTPUT ); // use MOTOR Pin as output
pinMode( BUTTON_PIN, INPUT ); // use BUTTON Pin as input

void loop() {

if ( digitalRead( BUTTON_PIN ) == LOW ) // Button is pressed (active-low).
digitalWrite( MOTOR_PIN, HIGH ); // output High: turn on motor

else
digitalWrite( MOTOR_PIN, LOW ); // output Low: turn off motor

delay( 10 ); // wait for 16 msec
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Lab 24: Parts List - 578n159Un58d

1x Breadboard
1x Push Button

1x CNY17-3 Optoisolator
1x 1N4001 Diode

1x IRF9540 P-MOSFET
1x 150 Ohm

2x 10k Ohm

1x Small DC Motor

1x 9V Battery

1x Jump Wire Set
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Lab 24: Schematic — N474935
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Lab 25: Build Your Optical Proximity Sensor!
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Embedded System Lab (ESL) @KMUTNB

Lab 25: Arduino Code

/* Example: Build Your Optical Proximity Sensor!

*/
const byte IR _LED PIN = 5; // use Digital Pin 5 (D5) to turn on/off IR LED
const byte ALARM LED PIN = 6; // use Digital Pin 6 (D6) to turn on/off Alarm LED
const byte AIN PIN = O; // use Analog Pin @ (A@) as 1input
const int REF_VALUE = 250;

void setup() {

pinMode( IR _LED PIN, OUTPUT ); // use IR _LED Pin as output
pinMode( ALARM LED PIN, OUTPUT ); // use ALARM LED Pin as output
analogReference( DEFAULT ); // use +5V voltage reference
digitalWrite( IR_LED PIN, HIGH ); // turn on IR LED

}
void loop() {

boolean b = ( analogRead( AIN _PIN ) < REF_VALUE ); // read analog and compare
digitalWrite( ALARM LED PIN, b ? HIGH : LOW ); // update Alarm LED status
delay(10); // wait for 10 msec before continuing
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Lab 25: Parts List - 578n159Unsad

1x Breadboard YTTEITIT
1x Infrared LED 5mm. et

b HEEEE
1x Red LED 5mm. TP e e
1x 10k Ohm

1x 330 Ohm """"""""

1x 150 Ohm
1x Jump Wire Set $8s asans '

—————
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Lab 25: Schematic — H472935
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Lab 26: Build Your Optical Switch!
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Lab 26: Arduino Code

/* Example: Build Your Optical Switch with Opto-Interrupter!

*/
const byte SENSOR_PIN = 3; //use Digital Pin 3 (D3) to read input from sensor
const byte LED_PIN = 5; //use Digital Pin 5 (D5) to turn on/off LED

void setup() {

pinMode( LED_PIN, OUTPUT ); // use LED Pin as output
pinMode( SENSOR_PIN, INPUT ); // use SENSOR Pin as 1input
}
void loop() {
if ( digitalRead( SENSOR_PIN ) == HIGH ) // Light beam 1is interrupted.
digitalWrite( LED_PIN, HIGH ); // output High: turn on LED
else
digitalWrite( LED_PIN, LOW ); // output Low: turn off LED

delay( 10 ); // wait for 16 msec
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Lab 26: Parts List - 578n159Un58d

uuuuuu

1x Breadboard mems-Nozu=-=Z3SAIIIERSR AR
1x Red LED 5mm.
1x H21A1 Opto-Interrupter

1x 10k Ohm
1x 330 Ohm .
1x 150 Ohm i

1x Jump Wire Set

IIIII
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Lab 26: Schematic - N424999
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Lab 26: ﬁ’aa‘éj’mqﬂﬂiaj Opto-Interrupter (1/2)

Adee19gUnIRlaIntuEs
H21A1 Opto-Interrupter
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Lab 26: ﬁ’aa‘éj’mqﬂﬂiaj Opto-Interrupter (2/2)
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Lab 27: Toggle Red/Green LEDs with Relay!
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Lab 27: Arduino Code (Version A)

/* Example: Toggle Red/Green LEDs with Relay!

*/
const byte BUTTON_PIN = 3; // use Digital Pin 3 for Button
const byte RELAY_PIN = 5; // use Digital Pin 5 for output

void setup() {

void loop() {

| i P

boolean b =

/N N
=
m .

digitalWrite

input
to Relay

pinMode( BUTTON_PIN, INPUT ); // use BUTTON Pin as 1input
pinMode( RELAY_PIN, OUTPUT ); // use RELAY Pin as output
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Lab 27: Arduino Code (Version B)

/* Example: Toggle Red/Green LEDs with Relay! */
const byte BUTTON_PIN = 3; // use Digital Pin 3 for Button 1input

const byte RELAY_PIN = 5; // use Digital Pin 5 for output to Relay
boolean state = false;

void setup() {

pinMode( BUTTON_PIN, INPUT ); // use BUTTON Pin as input
pinMode( RELAY_PIN, OUTPUT ); // use RELAY Pin as output
}
void loop() {
while ( digitalRead( BUTTON_PIN ) )
t

P B

ATV i 010N e /7 o A i |
deliay\liv), // reudd tLriput urittt

~

he pbutton 1s pressed.
state "= true; // toggle the state

digitalWrite( RELAY_PIN, state ? HIGH:LOW ); // update output
while ( !digitalRead( BUTTON_PIN ) )

delay(10); // read input until the button is released.
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Lab 27: Parts List - 578n159Unsad

1x Breadboard
1x Red LED 5mm.

1x Green LED 5mm.
1x Push Button

1x 3V Relay

1x PN2222A NPN BJT
1x 1N4001 Diode
1x 10k Ohm

1x 1k Ohm

2x 330 Ohm

1x Jump Wire Set
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Lab 27: Schematic — 474935
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Lab 27: A7ae19guUnsal Relay - S1ad
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Lab 27: Breadboard Circuit - 2995UULUSAUDSA
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Lab 28: Make Countdown Timer + Buzzer Alarm!
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Lab 28: Arduino Code (1/2)

/* Example: Make Countdown Timer with Buzzer Alarm!

*/
const byte BUZZER_PIN // use Digital Pin 5 (D5) for Buzzer output pin
const byte LED_PIN 6; // use Digital Pin 6 (D6) for LED output pin
const byte BUTTON_PIN // use Digital Pin 7 (D7) for Button input pin
byte count;

1
Ul
e

1l
N
e

void setup() {
pinMode( BUZZER_PIN, OUTPUT ); // use BUZZER pin as output
pinMode( LED_PIN, OUTPUT ); // use LED pin as output
pinMode( BUTTON_PIN, INPUT ); // use BUTTON pin as input

e

// Code continues on the next page.
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Lab 28: Arduino Code (2/2)

// Code continues from the previous page.

void loop() {
count = 50; // reset count to its 1initial value
digitalWrite( BUZZER_PIN, LOW ); // turn off Buzzer
digitalWrite( LED_PIN, LOW ); // turn off LED
while (count-- > @) { // count down 1f counter 1is greater than zero
if ( digitalRead( BUTTON_PIN ) == LOW ) // reset counter when pressed
count = 50;
delay(100); // delay for 100 msec
igitalWrite( BUZZER_PI
digitalWrite( LED_PIN, HIGH ); // turn on LED
while ( digitalRead( BUTTON_PIN ) == HIGH )
delay(10); // wait until button is released.
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Lab 28: Parts List - 578n159Un58d

1x Breadboard

1x Red LED 5mm.

1x Push Button

1x PN2222A NPN BJT

lllllllllllllllll

1x Buzzer SRRERSSSS

1x 10k Ohm 0

1x 1k Ohm R———
1330 Ohm FEEEEEEEEEEEE

||||||

1x Jump Wire Set

---------
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Lab 28: Schematic — N3924999
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Lab 28: Breadboard Circuit - 2995UULUSAUDSA
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