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g@ AUTODESK
@ Tinkercad

From mind to design in minutes

Tinkercad is a free, easy-to-use web app that
equips the next generation of designers and
engineers with the foundational skills for
innovation: 3D design, electronics, and coding!

Start Tinkering Design a Balloon Powered Car Try it!

v Community of 35
@‘, million
[

Se=”

use worldwide

Safeguarding your privacy is fundamental to our mission. Learn how we protect student data in our

Privacy and Security Statement

Blog

Fast, free, easy to Loved by educators

-
Learn Teach Q Signin JOIN NOW
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1| // C++ code

2l LS

/*
4 ~ogram blinks pin 13 of the Arduino (the
= built—-in LED)

'

void setup()

9

10 pinMode (LED BUILTIN, OUTPUT);
11| }

12

13| void loop()

14 1

15 // turn the LED on (HIGH is the voltage level)
16 digitalWrite (LED BUILTIN, HIGH);

17 delay(1000); // Wait for 1000 millisecond(s)
BE: // turn the LED off by making the voltage LOW
19 digitalWrite (LED BUILTIN, LOW);

20 delay(1000); // Wait for 1000 millisecond(s)
2% }

™1 Serial Monitor
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Basic

Search
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9V Battery Coin Cell 3V
Battery

1.5V Battery Breadboard Small

NEW micro:bit component

Add a micro:bit to your design to begin.

Code it with blocks and Simulate to see it
work. Look in Starters for examples to ®
build with. e o
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Digital Ground
Digital |70 Pins (2-13)
1

Serial Out {(TX)
Serial In (RX)

Analog Relerence Pin

HADE
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USB Plug —{

Reset Button

In-Circuit
Serial Programmer

PR F N

ATmega32B8
Microcontroller

LU ]

External Power Supply

Reset Pin
3.3 Volt Power Pin
5 Volt Power Pin

Analog In
Pins (0-5)
Voltage In

Ground Pins
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Blocks + Text i * A\~ 1 (ArduinoUnoR3) +
@ Output @ Control 1 // ct+ code
25K
. Input . Math 3 wvoid setup ()
@ Notation @ Variables 4| 1
5 pinMode (LED BUILTIN, OUTPUT):
6| %
setbuiltin LEDfo  HIGH = 7
8 wvoid loop()
95
setpin 0w to HIGH v 10 // Turn the LED ON (HIGH is the voltage level)
1. digitalWrite (LED BUILTIN, HIGH);
forever 112 delay(1000) ; // Wait for 1000 millisecond(s)
setomifal o 13 // Turn the LED OFF (LOW is the voltage level)
P X 14 digitalWrite (LED BUILTIN, LOW);
Lol Turn the LED ON (HIGH is the voltage level) 15 delay(1000) ; // Wait for 1000 millisecond(s)
16| %

rotate servoonpin 0+ o @) ceodll i iED 10 HIGH -

play speakeronpin 0 v with tone
1
tumn off speakeronpin 0 v
setbuiltin LED to  LOW w
print to serial monitor
setRGB LED inpins 3 6

1w typeto I2C (MCP

print to L 1%
set positionon LCD 1 «  to column (Y

P Serial Monitor

|

0)®
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le created 2005 by DojoDave <http://www.Uj0.org> .

@

18 modified 30 Aug 2011 by Tom Igo

20 This example code is in the public domain.
21 http://www.arduino.cc/en/Tutorial /Button

25| */

24 int buttonState = 0;
| 1 e
DIGITAL (PWM ~} o .
26| void setup ()

27| i

OO ®m WM
b=
1

pinMode (2, INPUT);
pinMode (LED BUILTIN, OUTPUT);
H

|

L)
o
W W

32| void loop()

E 34 // read the state of the pust value
~ POWER  ANALOGIN L 4 35 buttonState = digitalRead(2);
g;g:;g. 36 // check if hbutton is pres iE dF igy the

37 // buttonState is HIGH
38 if (buttonState == HIGH) {

S 39 // turn LED on
40 digitalWrite (LED BUILTIN, HIGH);
41 } else |
42 // turn LED off
2 digitalWrite (LED BUILTIN, LOW);
44 }
45 delay(10); // Delay a little bit to improve simulation performa
46| } -

MM Qerial Manitar - 13
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20 This example code is in the public domain.

21 http://www.arduine.cc/en/Tutorial/Button

22 *f
24 int buttonState = 0;

26 wvoid setup()

27 1

28 pinMode (2, INPUT);

29 pinMode (LED BUILTIN, OUTFUT) ;
30| }

32 wvoid loop()

2N

2 (Arduino Uno R3)

3 {

34 // read the state of the pushbutton wvalue

35 buttonState = digitalRead(2);

36 // check if pushbutton is pressed. i it dgy the
37 // buttonState is HIGH

38 if (buttonState == HIGH) {

39 while (buttonState == HIGH) {

40 // turn LED on

41 digitalWrite (LED BUILTIN, HIGH);

42 delay (1000); // Wait for 1000 millisecond(s)
43 digitalWrite (LED BUILTIN, LOW);

44 delay (1000); // Wait for 1000 millisecond(s)
45 }

4% } else {

47 // turn LED off

4 digitalWrite (LED BUILTIN, LOW);

44 }

50| }

Serial Monitor
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Input 1 (Pin No. 2)-:
This is an input pin to control the
direction of the left motor.

(IERFE)

Input 2 (Pin No. 7)-:
This is an input pin to control the
direction of the left motor.

(kg

—
I [— I The Institution of
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5V

ENABLE 1 | 1

9
INPUTS =

By —

—

W

=

=
~] [o] [or] [%] [w] [

E:l

o1

GND

GND

02

V5

VS8

04

GND

GND

03

EZ2

16
15

IO

.

H‘_’_L

™

o,

ENABLE 2

INPUTS

Input 3 (Pin No. 15)-:
This is an input pin to control the
direction of the Right motor.

(BB )

Input 4 (Pin No. 10)-:
This is an input pin to control the
direction of the Right motor.

(R Et)

16
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// C++ code )
1/ \ /
int forward btn = 0;

int backward btn = 0;

7 void setup()

9 pinMode (4, INPUT);
10 pinMode(2, INPUT);
11 pinMode (13, OUTPUT);
12 pinMode (10, OUTPUT);
13 pinMode(5, OUTPUT);

ia }
15
16 void loop()
| <
. ! 18 backward _btn = digitalRead(4);
+ 19 forward btn = digitalRead(2);
20 if (forward btn != HIGH && backward btn != HIGH) {
- 21 digitalWrite(13, LOW); // connected to enable
= 22 digitalWrite(10, LOW); // connected to input 1
5! 23 digitalWrite(5, LOW); // connected to input 2
24
25 if (forward btn == HIGH) {
= 26 digitalWrite(13, HIGH);// connected to enable
B 27 digitalWrite(10, HIGH);// connected to input 1
= 28 digitalWrite(5, LOW);// connected to input 2
ANALOGIN. 29 }
2Eeoze 1 30 if (backward btn == HIGH) {
& 31 digitalWrite(13, HIGH);// connected to enable
32 digitalWrite(10, LOW);// connected to input 1
33 digitalWrite(5, HIGH);// connected to input 2
34
35 delay(10); // Delay a little bit to improve simulation performanc
36 }

17
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What is PWM (Pulse Width Modulation) ?2??

(A)

(B)

&——— Actual PWM Signal

4——— Output Signal

Simple 5V DC Signal

5V
ov ) ) ) ) )

5V DC Signal switching with manual switch

50%

“—>
5V
ov < >
50%
5V DC Signal after fast switching of 50% Duty Cycle
SV MMM AN OonnanN oA nnannnnn
2.5V

ov

<
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1 // C++ code
2 W
3 int forward btn = 0; ‘
—l e e
. . 4 \
e 5 int backward btn = 0; )
= o= 6 /
~d ® R < - 7 int varInput = 0;
= .o 8
il o ® o 9 void setup()

10| {
gy pinMode(4, INPUT);
12 pinMode (2, INPUT);
13 pinMode (A0, INPUT);
14 pinMode (13, OUTPUT);
15 pinMode(10, OUTPUT);

CPTTTTETUET &
T e e e e

| J 16 pinMode(5, OUTPUT);
17| }
18
) | 19 wvoid loop()
teevssfecsavesfesasovernes, 20
21! backward btn = digitalRead(4);
FARPieilb g bkl fffffff‘ffff_ 22 forward_btn = digitalRead(2);
e @4 SeT TSIV 23 /* Map an analog value to 8 bits (0 to 255) */
Forward ++ Backward ..... ot 24 varInput = map(analogRead(A0), 0, 1023, 0, 255);
- "..L:J‘ TV LTy ," . : : :S 25 if (forward btn != HIGH && backward btn != HIGH) {
(_) ‘e @ '.‘ 26 digitalWrite(13, LOW);
Q,"..‘_.‘f,; ] e 27 digitalWrite(10, LOW);
sessssvemev s . 28 digitalWrite(5, LOW);
P S 29 ¥
by (g 30 if (forward btn == HIGH) {
l irecemn I 31 digitalWrite(13, HIGH);
= —— .T' 32 analogWrite(10, varInput);
. I R I 33 digitalWrite(5, LOW);
34 }
35 if (backward_btn == HIGH) {
36 digitalWrite(13, HIGH);
37 digitalWrite (10, LOW);
38 analogWrite(5, varInput);
39
40 delay(10); // Delay a little bit to improve simulation performan
a1 3

20
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A
3 int forward btn = 0;
: §
5 int backward btn = 0; —
Right Motor 6 f \‘\
7 int varInput = 0; |
8 \ /
® @ 9 int Speed = 0; e S
s 10
11 void setup()
12| {
13 pinMode (4, INPUT);
14 pinMode(3, INPUT);
15 pinMode(2, INPUT);
16 pinMode(6, OUTPUT);
17 pinMode(11, OUTPUT);
18 pinMode (A0, INPUT);
19 pinMode (10, OUTPUT);
20 pinMode(5, OUTPUT);
see e
o 21 3
22
.. EeftiMotor 23 void loop()
U 24 {
25 if (digitalRead(4) HIGH || (digitalRead(3) == HIGH || digitalRead(2) == HIGH)) {
26 if (digitalRead(4) == HIGH) {// Foward button is on
27 digitalWrite(6, HIGH);// input 3 (left motor)
28 digitalWrite (11, HIGH);// input 4 (right motor)
29 }
i 30 if (digitalRead(3) == HIGH) {// Left button is on
31 digitalWrite(6, LOW);
+ 32 digitalWrite(11l, HIGH);// input 4 (right motor)
33 }
. 34 if (digitalRead(2) == HIGH) {// Right button is on
e 35 digitalWrite(6, HIGH);// input 3 (left motor)
Tx - = 36 digitalWrite (11, LOW);
@ 37 +
- 38 } else {
39 digitalWrite(6, LOW);
40 digitalWrite(11l, LOW);
@ 41 }
= 42 varInput = map(analogRead(A0), 0, 1023, 0, 255);
o 43 if (varInput > 122 && varInput < 132) {
2 44 digitalWrite(10, LOW);
- 45 digitalWrite(5, LOW);
46 }
I 47 if (varInput > 132)
48 Speed = constrain((abs((varInput - 127)) * 2), 0, 255);
& 49 analogWrite(10, Speed);
50 digitalWrite(5, LOW);
51 }
52 if (varInput < 122) {
53 Speed = constrain((abs((varInput - 127)) * 2), 0, 255);
54 digitalWrite(10, LOW);
55 analogWrite(5, Speed);
56
57 delay(10); // Delay a little bit to improve simulation performance
58

23



