Mechatronics tutorials

By Atlas Huang, Jason Ho, Terry

Background knowledg

Required pre-tutorial work

Brown

e for Week 8

You should have watched the Lynda.com course Basic Electronics (at least sections 1-XX)

You should have watched the Lynda.com course Learning Arduino (at least sections 1-XX)

Schematics

An important step to learning circuitry is to learn how to read schematics. Figure 1 is the schematic of an Arduino
board. It is for demonstration purpose only, it is not a requirement to fully understand the schematics. Figure 2 lists
a few electrical symbols that are frequently used in electronics projects. These electrical symbols help you to identify
the components in the schematics. The highlighted ones in Figure 2 are used in this subject and it is a requirement
to know how they are connected. You can test yourself by identifying all the LEDs in Figure 1. Do you notice that

there is a component that is always next to a LED?
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*Figure 1: https://cdn.sparkfun.

Figure 1 Schematics of Sparkfun RedBoard

com/assets/8/a/3/9/0/51cdbel19ce395f160b000001.png

*Figure 2: https://cdn.sparkfun.

com/assets/6/8/6/d/1/51cdc767ce395f7558000002.png

*More on schematics: https://learn.sparkfun.com/tutorials/how-to-read-a-schematic
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Figure 2 Electrical Symbols
Here are a few tips for reading schematics:

e Electrical wiring can be thought of as similar to water flowing through pipes. You can think of the battery as
a water pump, the wires as pipes, the electrical components as hydraulic appliances.

e Most of electrical components have positive and negative terminals. You can think of electricity as ‘flowing
in’ in at the positive terminal and ‘flowing out’ at the negative terminal.

e The negative terminal of a battery is also known as ‘ground’. There can be multiple power sources on the
same circuit. However, if you want all the components to ‘communicate’ with each other, you will need to
establish a common ground (it means connecting the negative terminals of all power source together).

e You can always find more information online. Here is an example of how to read schematics
(https://learn.sparkfun.com/tutorials/how-to-read-a-schematic/all ) and an example of electrical symbols
(http://www.rapidtables.com/electric/electrical symbols.htm )

Wiring

Wiring is to connect electrical components together according to the schematics. It is common practice to start from
the power source and use electrical cables to connect each component one after another. The process is similar to
connecting a piping system. In this subject, we use breadboard and jumper cables for wiring (Refer to Figure 3).
Breadboard and jumper cables are often used for prototyping because they can be easily assembled and


https://learn.sparkfun.com/tutorials/how-to-read-a-schematic/all
http://www.rapidtables.com/electric/electrical_symbols.htm

disassembled. There are metal strips inside the breadboard that allow you to connect multiple jumper cable together
(refer to Figure 4). Breadboards should only be used for prototyping. Once circuit design has been finalised, printed
circuit boards (PCB) should be produced and used.
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Figure 4 Inside Breadboard

Connecting the positive and negative terminals of a power source together, without any electrical component in
between is called a short circuit. Short-circuits can damage every component on the same circuit, and it may cause
electric shock and fire. Most metals are good electrical conductors. Therefore, you should avoid working on a metal
surface, such as workbenches.

Resistors

If you look at Figure 1 above carefully, you will notice that there is always a resistor in front of each LED. The resistor
is used to reduce electrical current passing through the LED and to ultimately avoid damaging the LED. Use Ohm’s
Law, V (voltage, volts) = | (current, amps) x R (resistance, ohms) to determine required resistor. There are online
calculators that help you to calculate the most suitable resistor size for your project.



Figure 5 Resistor Example

Resistors are usually colour coded to help users to identify the resistor value. Here are the steps to read the colour
code:

Identify the band that is slightly farther away from the others (such as the brown band in Figure 5)
Position the band identified in Step 1 to the right-hand side

Read the colour bands from left to the right and ignore the last one on the right

Each band represents one digit (for example, the resistor in Figure 1 has a value in 4 digits)
Different colour represents different value:

vk wNeE

4-Band-Code

2%, 5%, 10% 560k Q +5%

[ LN
0.1%, 0.25%, 0.5%, 1% 237Q 1%
5-Band-Code

Figure 6 Resistor Colour Code

The resistor value in Figure 5 is 339Q with +/-1% tolerance.

LEDs

LEDs (Light emitting diodes) do not work when they are connected incorrectly. Electrical current goes into the LED at
the anode (possitive terminal) and come out at the cathode (negative terminal). Figure 7 shows a few tips on how to
identify the anode and cathode.
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Figure 7 How to identify anode and cathode of an LED

*Figure 3: https://cdn.sparkfun.com//assets/parts/8/5/0/3/12002-01.jpg

https://cdn.sparkfun.com//assets/parts/3/7/0/4/11026-03.jpg

*Figure 4: https://cdn.sparkfun.com/assets/3/d/f/a/9/518c0b34ce395fea62000002.jpg

*More on breadboard: https://learn.sparkfun.com/tutorials/how-to-use-a-breadboard

*Figure 5: https://cdn.instructables.com/FlJ/YQGE/H4AGJNOC/FIJ)YQGEH4AGJNOC.MEDIUM.jpg

*Figure 6: http://www.digikey.com/-/media/Images/Marketing/Resources/Calculators/resistor-color-
chart.jpg?la=en-US&ts=72364a89-2139-476a-8a54-8d78dacd29ff

*More on resistor: http://www.digikey.com/en/resources/conversion-calculators/conversion-calculator-resistor-
color-code-5-band

*Figure 7: http://www.blocksignalling.co.uk/images/ledwiring.ipg
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Installing Arduino software and Drivers

You can download and install the Arduino software from https://www.arduino.cc/en/Main/Software . When you
plug the Arduino in for the first time you will need to download and install the Arduino drivers (this should happen
automatically).

Figure 8 How to get power from Arduino Board

*Figure 8: https://cdn.sparkfun.com//assets/parts/1/1/7/2/2/13975-04.jpg

Below is the Arduino Interface. You must ensure you select Uno as your board and select the right serial port (Setting
is highlighted in red). The serial monitor button is highlighted in orange, you can use it to read data directly from the
Arduino board.

@ IMME_Pot_Analog_Sensor_ V1| Arduino 1.8.1
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
IMME_Pot_Ang Fix Encoding & Reload
Serial Monitor Ctrl+Shift+M "
Serial Plotter Ctrl+Shift+L

WiFi101 Firmware Updater

Board: "Arduine/Genuinoe Uno" >

Port ; Senal ports
Get Board Info COM1
Programmer: "AVRISP mkll" >

Burn Bootloader

#define Jerial Update_Interwval 500

< >

nuina Uno an COMT
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Tutorial Exercises — Week 8

The power source provided in this tutorial is through the Arduino board. We will only use the Arduino as a power
source this week. Next week we will use the microcontroller and code to control the circuits we create.

1. Simple LED Circuit
Attempt to create the circuit shown below.

LED1
Green (570nm)

R1
5\ 3300 A Ground

2. LED Challenge
In this challenge, you are required to think about and modify the circuit in Exercise 1 and complete the following:

e (Calculate the current in the circuit (Firstly, assume LED resistance is negligible. Secondly, attempt to use
LED data: Typical Voltage at 20mA: yellow/green/red/orange 1.8-2.2V, blue 2.6-3.0V)

e Connect a Yellow LED in series with the existing Green LED

e Connect a Red LED in parallel with the existing Green LED

e Discuss with your group the brightness differences and why

3. Potentiometer with LED
Attempt to create the circuit shown below.

LED1
Green (570nm)
R1

3300 & Ground

5V AW B>

d

4. Potentiometer Challenge
In this challenge, you are required to think about and modify the circuit in Exercise 3 and complete the following:

e Do some research on how a potentiometer works

e Think about how you can add a Red LED to the circuit so that when the Green LED gets brighter the Red
LED gets dimmer and vice versa

e Discuss with your group and draw a schematic

e Show your schematic to your tutor before you wire it up to avoid damaging any component



5. LED and Photo Interrupter
Attempt to create the circuit shown below. Be careful. Have your circuit checked before connecting power.

R2 Photo Interruptor
Sv 330Q Ground
MWW b
M
3500
2 5v
Ground v U Al A .
LED R3
\ Green (570nm) 3300

11

I~

I'1'4

Note: the above diagram is a mirror image of the actual photo interrupter configuration.
Top view
Voltage regulator Amp.

(15kQ)

® @

Photo Interrupter schematic

Photo Interrupter Datasheet: https://www.sparkfun.com/datasheets/Components/GP1A57HRJOOF.pdf

6. Photo Interrupter Challenge
In this challenge, you are required to connect the circuit in Exercise 3 and complete the following:

e Do some research on how a photo interrupter works

e The tutor will have a 4 — pin photo interrupter the same as that supplied with the WPV kit. Borrow this,
read the schematic, and attempt to create a circuit that turns a LED on and off.

e Discuss with your team and draw a schematic

e Show your schematic to your tutor before you wire it up to avoid damaging any component.

e Show your completed circuit to your tutor before connecting power to your circuit.


https://www.sparkfun.com/datasheets/Components/GP1A57HRJ00F.pdf

Exercise Solution
Simple LED Circuit
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LED and Photo Interrupter




Background knowledge for Week 9

This tutorial aims to guide you to develop a fundamental understanding of coding logic and a basic understanding of
how to program Arduino boards. There are three parts to this lesson: programming flowcharts, programming code
and wiring electronic circuits.

Flowcharts

Flowcharts are useful tools for programmers to visualise their ideas and debug their programs. A flowchart is
constructed with different shapes that represent actions/decisions which are connected by arrows representing
information/process flow. Figure 1 below shows some common symbols used in flowcharts. To read a flowchart you
follow the direction of the arrows.

Symbol Purpose Description

Used to indicate the flow of logic by connecting

— Flow line
symbols.

Terminal(Stop/Start) Used to represent start and end of flowchart.

Input/Output Used for input and output operation.

Processing Used for airthmetic operations and data-manipulations.

Used to represent the operation in which there are two

Desicion )
alternatives, true and false.

On-page Connector Used to join different flowline

Off-page ) .

Pag Used to connect flowchart portion on different page.
Connector
Predefined Used to represent a group of statements performing
Process/Function one processing task.

Figure 9 Flowchart symbols

*Figure 1 is taken from https://www.programiz.com/article/flowchart-programming

*Refer to https://www.programiz.com/article/flowchart-programming for more information

Figure 2 below is a flowchart for the mechatronic components on the Wind Powered Vehicle. See whether you can
understand it.


https://www.programiz.com/article/flowchart-programming
https://www.programiz.com/article/flowchart-programming

Figure 10 WPV Flowchart

Programming/coding

This section aims to give you a basic understanding of coding with the Arduino programming language. You are
expected to read, understand and be able to modify existing code to suit your needs. The codes in tutorial materials
and WPV documents are commented with lots of explanations to assist your understanding. Your understanding will
be assessed in a mechatronic quiz, which is part of your WPV project.

An Arduino cheat sheet has been provided as learning material (refer to Figure 3 and also UTSOnline). Here you can
find the basic information you need to understand an Arduino program. The in-class activities will ask you to read
and modify example codes to perform a series of tasks.



ARDUINO CHEAT SHEET

For more information visit: http:/arduino.cc/en/Reference/

Structure

/* Each Arduino sketch must contain the
following two functioms. */

void setup()

/* this code runs once at the beginning of
the code execution. */

}
void loopi)
{

/* this code runs repeatedly over and over
as long as the board is powered. */

Comments

il this is a single line
I thisis

a multiline */

Setup
pinMode(pin, [INPUT \ QUTPUT \ INPUT PUL-
LUP))

/* Sets the mode of the digital /0 pin.
It can be set as an input, output, or an
input with an internal pull-up resistor.

Control Structures
ificondition]

// if condition is TRUE, do something here
else

// otherwise, do this

}
foriinitialization; condition; increment)
/4 do this

/% The 'for’ statement is used to repeat
a block of statements enclosed in curly
braces. An increment counter is usually
used to increment and terminate the loop.

parentnesis
deciars variable (opticnal)
intalze  test Increment or

decrement

\
for(int x = 0; x < 100; x++){

printla(x); // prints 0 to 99

Digital O
digitalWrite{pin, val)

/* val = HIGH or LOW write a HIGH or a LOW
value to a digital pin. */

int var = digitalRead(pin);

/* Reads the value from a specified digital
pin, either HIGH or LOW. */

Analog 1O
analogWirite(pin, valy;

/% Writes an analcg value to a pin.
val = integer value from 0 to 255 */
int var = analogRead(pin};

/% Reads the value from the specified
analog pin. */

Advanced VO

tonepin, freqj;

/* Generates a square wave of the specified
frequency to a pin. Pin must be one of the
PWY (~) pins. */

tone(pin, freq. duration);

{* Generates a square wave of the specified
frequency to a pin for a duration in
milliseconds. Pin must be one of the PWM (~)
pins. */

noTone(pin);

{/ Turns off the tone on the pin.

Time

delayiime ms);

/+ Pauses the program for the amount of time
(in milliseconds). */
delayMicrosecondsitime_us};

/+ Pauses the program for the amount of time
(in microseconds). */

milis();

/* Returns the nusber of milliseconds since
the board began running the current program.
max: 4,294,967,295 */

micros();

/+ Returns the number of microseconds since
the board began running the current program.
max: 4,294,967,295 */

Data Types
void // nothing is returned
boolean // 0, 1, false, true
char 8 bits: ASCII character
byte bits: 0 to 255, unsigned
int 6 bits: 32,768 to 32,767, signed
long  /* 32 bits: 2,147,483,648
to 2,147,483,647, signed */
float // 32 bits, signed decimal

Constants
HIGH\LOW
INPUT \ OUTPUT
true\ false

Mathematical Operators

/{ assignment

+ /! addition

- // subtraction

* / multiplication
I /i division

% // modulus

Loglcal Operators
== // boolean equal to
I= // not equal to

< // less than

> // greater than

<= // less than or egual to
>z /{ greater than or equal to
&8& // Boolean AND

Il /7 Boolean R

| 7/ Boolean mNoT

Bitwise Operators

& // bituise AND

| 7/ bitwise OR

A // bitwise XOR

~ /{ bitwise INVERT

Var<<n // bitwise shift left by n bits
Var>>n  // bitwise shift right by n bite

Librarles

#nclude <libraryname.h>

/* this provides access to special
additional functions for things such as
servo motors, SD card, wifi, or bluetooth.

LEDs
{Light Grv tting Diccies)

USB to Computer

Digital VO
ANM(B55.9,10,111

LilyPad ProtoSnap Simpl

RGB LED

Ricmontraler

Figure 11 Sparkfun Arduino Cheat Sheet

Tutorial Exercises — Week 9
The power source provided in this tutorial is through the Arduino board. We will also use the microcontroller and
code to control the circuits we create.

1. Blink
In this exercise, you will need to:

e Download, install and run the Arduino IDE software

e Connect the Arduino board to your computer (via USB cable) and download drivers
e Open Blink Example in the Arduino IDE

e Upload the code to the Arduino board

Edit Sketch Tools Help Built-in Examples : Blink | Arduino 1.6.12
New Ctrl+N 01.Basics AnalogReadSerial Fiketch Tools Help
02.Digital BareMinimum e
Open.. Ctrl+0O -
03.Analog Blink
Ereniel 04.C icati DigitalReadSerial
Sketchbook Communication igitalReadSeria
05.Control Fade
Exa pples 06.5 ReadAnalogVolt:
Close CrisW Sensors .e5f nalogVoltage
- - 07.Displavy

You can find everything you need in this website https://learn.sparkfun.com/tutorials/installing-arduino-ide



https://learn.sparkfun.com/tutorials/installing-arduino-ide

2. Blink SOS

In this exercise, you will need to:

e Understand the Blink program you used in Exercise 1

e Modify the code so the on-board LED blinks SOS (see Morse code table below)

e Verify that the code is correctly written. This is called “compiling” the code. It only tells you if you have used
the language correctly. It doesn’t tell you if your code will do what you think it should/will do.

e

@ BIinkSOS | Arduino 1.6.12 e | E S|

File Edit Sketch Tools Help

BlinksSOs §

Ff Pim 1% ha=a an TFN roannected nn moat Bredninn hnardas .

If all is well you should see something like the following:

e3. Maximum is 2,1

uino Uno an COME

If not, you will get an error message with an indication of where the compiler thinks the error is.

Note: SOS in Morse code is 3 times short, 3 times long and 3 times short (refer to the chart below)

Letter Morse Letter Morse ‘ Digit Morse Letter Morse
A = N = m» == A o=
B oo ‘ 0 > ‘ 1 === A =
G = P =0 2 00=== A T
D - ‘ Q .- ‘ 3 == Ch ===
E R .. 4 - E -
F - ‘ S ‘ 5 .. N -
G == T - 6 - o] ==
H ‘ U o= ‘ 7 == U ==
I A - 8 -

J === ‘ w - 9 -

K == X ==

L = ‘ Y ===

M == Z ==

*Taken from https://morsecode.scphillips.com/morse2.html

*In the table, “.” means short and “-“ means long


https://morsecode.scphillips.com/morse2.html

3. Add a Pushbutton to Blink

In this exercise, you will need to:

e Find the Button example under Examples/ 02.Digital/
e Connect a 10K resistor and the push button to pin 2 (refer to the schematic below) and also
https://www.arduino.cc/en/tutorial/button . Have we wired a pull-up resistor or a pull-down resistor?

e Upload the code
e Test whether the code is working

R1
5V 10kQ

S1
l’ 'I_ Ground
Pin 2

Always connected across this way:«««««- . Connected across thisway +« =+« as well when button is pressed.

4. Add a Pushbutton to BlinkSOS

In this exercise, you will need to:

e Understand the code used in Exercise 2 & 3
e Adjust the code so that when the push button is pressed, the LED blinks SOS

Note: When the push button is pressed, the push button circuit is open and there is no voltage going into Pin 2. Think
about how you can use this property to activate blink sequence. Drawing a flowchart can be very useful here.

5. Simulate pedestrian crossing lights
In this exercise, you will need to:

e Addaredand agreen LED to Pin 3 and 4 respectively (refer to schematic below)

e Adjust the code you used in Exercise 4 so that the red LED is on until the push button is pressed, and the
green will then turn on for 5 seconds (it simulates a pedestrian traffic light)

e See if you can make the red light blink before it turns back on


https://www.arduino.cc/en/tutorial/button

R1
5V 10kQ 51

Pin 2

LED2
R3 Green (570nm)
Pin 3 P20 <
M- Bt
LED1
Pin 4 220Q Vol
AW~ BH——orv
Ground
6. Use a Potentiometer to Generate an Analog Signal
Attempt to create the circuit shown below.
Potentiometer
5v
—+
. LED
Pin A1 R1 Green (570nm)
330Q A
LMW

Ground

Upload the code shown on the next page. M

In this challenge, you are required to think about and complete the following: ¥ 57600 baud ¥
e Do some research on how to code LEDs and potentiometers in o
Serial Monitor peS

Arduino
e Use the serial monitor to see the output from the potentiometer
You will need to change the baud rate to match the rate set in the code

74880 baud |-
115200 baud |~
230400 baud |
250000 baud ~




e Think about how you can add a Yellow LED and a Red LED to the circuit so that each LED lights up
according to the Al reading value

e Tips: you can connect each LED to a digital pin and adjust the code

e Discuss with your team, draw a schematic and adjust the code

e Show your schematic and code to your tutor before you wire it up to avoid damaging any component

Upload the code below to read data:

/*

Potentiometer Analog Sensor

UTS 48610 - Introduction to Mechanical and Mechatronic Engineering - Autumn 2017

Written By Jason Ho

Any Questions? Google it before asking your tutor.

Feeling confident? Try modifying or adding to this code to add special features for your WPV i.e Flashing lights or even a data
transmitter.

Additional Notes:

Camelback notation: You will see words like "statusLightsAreGood" with a lowercase first letter.

*/

#define Serial_Update_Interval 500
#define Analog_Pin Al

unsigned long oldMillis; // this stores the last value of millis when the Serial monitor printed the value of A1

void setup()

{
Serial.begin(57600);// this connects the serial paort
pinMode(Analog_Pin, INPUT);// this sets the pins mode to an input
Serial.printin(" ");
Serial.printIn("UTS IMME Analog Pot Reader");
Serial.printin(" ");
Serial.printin("");

}

void loop()

{

if (millis() - oldMillis >= Serial_Update_Interval) { // this checks if the interval time has passed (to avoid spamming the

monitor)

Serial.print("Analog ");

Serial.print("A1");

Serial.print(" Reading: ");

Serial.printin(analogRead(Analog_Pin));

oldMillis = millis();// this store the current time which will be used to check if the interval time has passed for
the next iteration

}



7. Make an Arduino Timing Game

Attempt to create the circuit shown below.

R2 Photo Interruptor
Sy 330Q
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M
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Upload the code shown on the next page.

%

Ground




Upload the code below to read data:

/*

IMME Arduino Timing Game V1

UTS 48610 - Introduction to Mechanical and Mechatronic Engineering - Autumn 2017

Written by Jason Ho

Any Questions? Google it before asking your tutor.

Additional Notes:

Camelback notation: You will see words like "statusLightsAreGood" with a lowercase first letter. This has been done to make it
easier to read.

*/

#define photointerrupter 2 //Photo Interruptor Pin

#define greenLED 3 //Green LED Pin

#define redLED 4 //Red LED Pin

#define targetCount 20 //Amount of times the photo interruptor needs to be tripped to finish the game
#define FinishDelay 1000 //Delay (in ms) to prevent spamming

//Variables (Global)

int counter = 0;

unsigned long timerStart;
unsigned long finishTime;
bool photoState = true;
bool oldPhotoState = true;
bool gameComplete = false;
bool fail = false;

void setup()

{
pinMode(photointerrupter, INPUT); //Set Pin Types
pinMode(greenLED, OUTPUT);
pinMode(redLED, OUTPUT);
digitalWrite(greenLED, HIGH); //Set Start Lights
digitalWrite(redLED, HIGH);
Serial.begin(9600); //Serial Monitor Interface - Start; Sends Text to Serial Monitor to explain game
Serial.printin("");
Serial.printin("| ");
Serial.printIn("|UTS IMME Arduino Timing Game V1|");
Serial.printin("| |");
Serial.printIn("");
Serial.print("Block photointerruptor ");
Serial.print(targetCount);
Serial.printIn(" time(s) as fast as possible. Go over and you lose.");
Serial.printIn("");
Serial.printIn("Block photointerruptor to begin the game........... ");
Serial.printin(" "); //Serial Monitor Interface - End
1
void loop()
{

photoState = digitalRead(photointerrupter); // reads and sets the state of the photo interrupter
if (photoState == HIGH && oldPhotoState != photoState) { // the oldPhotoState != photoState ensures the counter is
increase when there is a change in state
if (counter == 0) { // Start of game
timerStart = millis(); // millis() is how long the arduino has been running in milliseconds; This
statement saves the start time for future use
digitalWrite(greenLED, LOW);
digitalWrite(redLED, LOW);



Serial.printIn("Game Started!");
Serial.printIn("");

}

else if (counter == targetCount - 1) { // targetCount- 1 is used because arduino is zero-indexed (counting starts

at zero), meaning 0-20 is actualy 21 numbers

}

finishTime = millis();

gameComplete = true; //Variable to flag that the games is complete
}
else if (counter > targetCount - 1) {

fail = true; //Variable to flag that user has failed the game
}

counter++;

if (fail == true && gameComplete == true) {

}

digitalWrite(redLED, HIGH);// Set Red LED On
Serial.printIn("You are not ready.");
Serial.printIn("");

Serial.printIn("Reset the arduino to start again.");
Serial.printin(" ");
while (true) // Stops Code from running until reset

{

}

else if (gameComplete == true && fail == false && millis() - finishTime >= FinishDelay) { //Checks if the game has finished
and waits for 1 sec. this routine also gets blocked if the user made too many hits during the delay period or game period

}

digitalWrite(greenLED, HIGH); // Set Green LED On

Serial.print("Your finish time is ");

Serial.print(float((finishTime - timerStart) / 1000.0)); //Converts Milliseconds to Seconds w/ Decimals
Serial.printin(" second(s)\r\n");

Serial.printIn("Reset the arduino to start again.");

Serial.printin(" ");

while (true) // Stops Code from running until reset

{

}

oldPhotoState = photoState; // Tracks changes of photo interruptor states between loop cycles

8. Timing game Coding Challenge

In this challenge, you are required to think about and discuss the circuit in Exercise 7 and complete the following:

Do some research on how to code LED in Arduino

Try to understand the code and think about how the counter works

Discuss with your team on how to install an LED to cheat the game.

Discuss with your team, draw a schematic and adjust the code

Show your schematic and code to your tutor before you wire it up to avoid damaging any component



Exercise Solutions
The solutions below are examples only and they are intended to be used as reference. There many different ways to
program the same thing.

Exercise 2 Blink SOS Solution

// Pin 13 has an LED connected on most Arduino boards.
// give it a name:
intled =13;
// the setup routine runs once when you press reset:
void setup() {

// initialize the digital pin as an output.

pinMode(led, OUTPUT);

}
void blinkDot() { // creates a routine called blinkDot that turns on LED for short time
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)
delay(400); // wait for 0.4 second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
delay(200); // wait for 0.2 second
}
void blinkDash() { // creates a routine called blinkDash that turns on LED for longer time
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)
delay(800); // wait for 0.8 second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
delay(200); // wait for 0.2 second
}
void blinkSOS() { // creates a routine that calls blinkDot and blinkDash to blink SOS
blinkDot();
blinkDot();
blinkDot();

blinkDash();
blinkDash();
blinkDash();

blinkDot();
blinkDot();
blinkDot();
}
// the loop routine runs over and over again forever:
void loop() {
blinkSOS(); // calls the blinkSOS routine
delay(1000); // wait 1 seconds before running blinkSOS again
}
L4 N
| £ | Save sketch folder as... ﬁ
Savein: | mySketches > O 7 @E-
I A - Create New Folder i
Y | Blinky 29/03/2017 2:.04 PM
RecentPlaces | sketch_mar28a 28/03/2017 6:58 PM
! | SOs 30/03/2017 913 AM II




. Save sketch folder as.. - .- - e - —
Savein:. | mySketches > @ @&~
= MName . Date madified
~p | Blinky 29/03/2017 3:04 PM
RecentPlaces | sketch_mar28a 28/03/2017 6:58 PM
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| I | BIinkSOS| | 15/05/2017 5:28 PM i
Mmrldmm |
Save sketch folder as... - .- _— - - — u
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= Name - Date modified
-~y Mo items match your search.

Recent Places

Desktop
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Computer
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-

Save as type:
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Exercise 3 Add a Pushbutton to Blink Solution

Exercise 4 Add a Pushbutton to Blink SOS Solution

// Pin 13 has an LED connected on most Arduino boards.
// give it a name:
intled = 13;
int pb=2;
int pbState = 0;
// the setup routine runs once when you press reset:
void setup() {
// initialize the digital pin as an output.
pinMode(led, OUTPUT);
pinMode(pb, INPUT);
}
void blinkDot() {
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)
delay(400); // wait for 0.4 second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
delay(200); // wait for 0.2 second
}
void blinkDash() {
digitalWrite(led, HIGH); // turn the LED on (HIGH is the voltage level)
delay(800); // wait for 0.8 second
digitalWrite(led, LOW); // turn the LED off by making the voltage LOW
delay(200); // wait for 0.2 second
}
void blinkSOS() {
blinkDot();
blinkDot();
blinkDot();
blinkDash();
blinkDash();
blinkDash();
blinkDot();
blinkDot();
blinkDot();
}
// the loop routine runs over and over again forever:
void loop() {
pbState = digitalRead(pb);
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if (pbState == LOW) {
blinkSOS();
}
else{
digitalWrite(led, LOW);
}
}

Exercise 5 Simulate Pedestrian Crossing Lights Solution
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// give it a name:

intrled =3;
int gled = 4;
int pb=2;

int pbState = 0;
// the setup routine runs once when you press reset:
void setup() {
// initialize the digital pin as an output.
pinMode(rled, OUTPUT);
pinMode(gled, OUTPUT);
pinMode(pb, INPUT);
}
void ron() {
digitalWrite(rled, HIGH); // turn the LED on (HIGH is the voltage level)
}
void gOn() {
digitalWrite(gled, HIGH); // turn the LED on (HIGH is the voltage level)
delay(5000); // wait for 5 seconds
digitalWrite(gled, LOW); // turn the LED off by making the voltage LOW
}
// the loop routine runs over and over again forever:
void loop() {
pbState = digitalRead(pb);
if (pbState == LOW){
digitalWrite(rled, LOW);
gon();
}



elsef{
ron();

Exercise 6 Use a Potentiometer to Generate Analog Signal Solution
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Exercise 7 Make an Arduino Timing Game Solution
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