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Aim: Demonstration of Autodesk Tinkercad Simulation Platform.
Objective:

1. Learn about loT based simulations.

2. Testing and model in l1oT based simulation platform.

Introduction of Tinkercad

Tinkercad - https://www.tinkercad.com is an excellent tool that allows you to simulate
Arduino-based systems (and a lot more). You can (perhaps you SHOULD) simulate all
exercises and even your own designs before trying them on real hardware. It also allows
you to do programming using blocks. You can download / copy-paste the generated code
later into Arduino IDE to program the real Arduino board, rather than having to write it
from scratch.

Create a new personal account on Tinkercad website (you can also use your Google account
to log in). Then select Circuits on the left pane, and click Create new Circuit.
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Create new Circuit
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Hardware

In Components Basic, you can select Arduino Uno R3.



CHANDIGARH .
hESl Discover. Learn. Empower.

|

Code | 2 Start Simulation Export Share
Discover pre-made circuits to Components — o
build from under Starters Basic i

Search

1.5V Battery Breadboard Small

Arduino Uno R3 Vibration Motor

= L]

DC Motor Micro Servo

You can rotate it to portrait mode if you wish, which will allow more space for other
components to be added.
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PROGRAMMING AND SIMULATION

To program the Arduino,

1. Click on Code

2.  You can choose Blocks or Blocks+Text or Text*. For beginners, it is recommended to use Blocks +
Text.

a. This allows you to see the C++ code generated corresponding to your blocks.
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b. You can copy this code later into Arduino IDE to program the real Arduino,
rather than having to write it from scratch.

¢. You can also download the code as an Arduino-compatible .ino file.

3. You can code by selecting the blocks and connecting them appropriately.
4. You can start the simulation by clicking Start Simulation.

*Note: You can go between Blocks and Blocks+Text anytime. You can go from Blocks /
Blocks+Text to Text, but you can't go back from Text to either of the other two
(converting blocks to text is easy, converting text to blocks is computationally

nontrivial).

Arduino Uno R3

[~

Blocks + Text
@ Output @ Control
@ Input @ Math
@ Notation @ Variables

setbuilt-in LEDto  HIGH w

setpin 0w to HIGH»

setpin 3% to

turn off speaker on pin 0 »

rotate servoonpin 0 v fo o degre|

play speakeronpin 0 v with tone (&l

print to serial monitor (QEIRKNNLE  with

SetRGB LED inpins 3 v 3v

w

To download the C++
code as a .ino (Arduino) file

3

setbuilt-in LEDto  HIGH ¥
(1]

setbuilt-in LEDto LOW v
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1 (Arduino !

1 void setup()

pinMode(13, OUTPUT);

41H

6

10

[

void loop()

digitalwrite(13, HIGH);
delay(1000); // Wait for 1000 milliseco
digitalwrite(13, LOW);
delay(1000); // Wait for 1000 milliseco

123

You have to click Stop Simulation to stop the simulation before you can modify your program
and/or hardware connections.
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Debugging (Advanced)

00:00:25

Blocks + Text

@ Output ) Control
@ 'nput @ Math
@ Notation @ Variables

set built-in LED 10 HIGH w

setpin 0% to HIGH w

roate servoonpin 0 = 1o (@@ deare
play speakeron pin 0 »  with tone ()
wn off speaker on pin 0 =

print 1o serial monitor (QEITEIN] with

set RGB LED in pins 3 v

3w El

(™3 serial Monitor

m sop s [

1 void setup()

pinMode (13, OUTPUT);

6 void loop()

digitalwrite(13, HIGH);

) delay(1000);
10 digitalwrite(13, LOW);
11 delay(1000); // wait

set built-in LED to HIGH =
©® - |

setbuiltin LEDto  LOW »

(O]

Q

More often than not, the code written by a programmer does not work as expected the
very first time he/she runs it. We need to find out the logical flaws in our code and fix
them before we are able to achieve full functionality. Figuring out flaws usually boil
down to inspecting variable values at various points in our code, and comparing it with
the expected values at those points based on the program logic and data inputs. The
usual way Arduino programmers do it is by printing out the variable values to Serial
console. Tinkercard allows for debugging without having printing the values you want
to inspect through Serial. The example below shows debugging of the Ultrasonic

Distance Sensor example.

Zh m

@)ls(ance Sensor
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Blocks + Text

H 1 @ output ) Control
@ nput @ Manh
@ Notation @ Variables

change awsancecm v by @)

36.3in/92.2cm

[ Serial Monitor
1vz
162
102

B o Simulator time: 00:00

set

print to serial monitor  distanceCm

with =

@
distanceCm »  to  read ultrasonic distancee:

le

B stop Simuiaton

digitalwrite(triggerPin, LOW);
delayMicroseconds(2);
// Sets the trigger pin
digitalwrite(triggerPin, HIGH)
delayMicroseconds(10);
digitalwrite(triggerPin,
pinMode(echoPin, INPUT);
7/ Reads the echo pin, and returns the
return pulseIn(echoPin, HIGH);

Low);

I void setup()
1

of
Serial.begin(96600);
}
void loop()

dls(é‘ncecm = 0.01723 *

Intln(distancecm);

readultrasonicbistance(s, 8

3

B
5

to HIGH state fTor 1@ micros

sound wave 1

@); // Delay a little bit to improve simulaf

Export

1 (Ardu

)
// wait for 1000 millis

i
for 1000 millis

Share

1 (Arduino Uno R3) -
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How it works
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