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T.R.E. Meeting #1 

Counter & LED (LED Blink) 

September 17, 2017 

Contact Info for Today’s Lesson: 

President Ryan Muller 

mullerr@vt.edu | 610-573-1890 

 

Learning Objectives: 

 Learn how to use the basics of Arduino Uno  

 Learn how to make a counter 

 Learn how to use if statements 

 Learn how to make a LED blink 
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Download Arduino Interface Development Environment (IDE) 

1. Go to https://ww.arduino.cc/ 

2. Click Software 

3. Download Arduino 1.8.4 

4. Use all default options 

Set up the Arduino Environment 

1. Connect the Arduino to your laptop via the A-B 

USB Cable in the kit.  You will know it’s 

connected when the green “ON” light turns on. 

 

 

NOTE! While we do have official Arduino Uno 

boards to use in the club, the Elegoo Uno shown is a cheaper ~$10 well-made knockoff version 

that is available online if you wish to purchase your own less expensive alternative. 

 

2.  Go to the Tools menu in the navigation header and select the correct board and port 

  Tools -> Board: -> Arduino/Genuino Uno 

  Tools -> Port: -> COM3* 

*The number after COM may not be necessarily 3 and ultimately depends on your laptop 

How to Compile Code 

 To compile code in the Arduino IDE, we will be mainly be using the Verify and Upload tools.  The 

Verify/Compile tool will convert your code into machine language for the Arduino to read and allows 

you to check your code for syntax errors.  The Upload tool will actually place your program onto the 

board and immediately start running. 

 You can access these tools by either going to the navigation header and selecting 

  Sketch -> Verify/Compile 

  Sketch -> Upload 

 Or you can use the buttons in the header to quickly verify and upload your code. 

 = verify/compile   = upload______ 

Arduino Setup and Loop Functions 

When you first open the IDE you’ll see two different functions already opened, setup and loop.  

The setup function will only run once at the beginning of the code and is used to set up the function.  

The loop function will run after the setup function has completed and will not stop “looping” through 

the code until the Arduino runs out of or loses power.   

https://ww.arduino.cc/
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NOTE!!!  If we want to reset the loop function, we 

press the red button on the top left corner of the 

Arduino Uno. 

 

Coding 101 in the Arduino IDE 

 To code in the Arduino IDE we will be using the programming language C 

 Comments: Lines in the program that are used to inform yourself or others about the way the 

program works. They are ignored by the verify tool. 

o To comment a single line, we use double slashes (//) 

i.e. int counter = 0; //initialize the counter to zero 

o To comment multiple lines, we use a slash and a asterisk (/**/) 

i.e. /* 

  your comment 

  goes here 

      */ 

 To end a line in the code, not including functions definitions such as setup and header, we must 

use a semicolon (;) 

o i.e. int counter = 0; 

 By default, using an if, for, while control structures will only control the one-line right after use.  

To control  

Creating a Counter: 

1. Define an integer, numerical, value at the top of the program, with the variable name “counter”, 

above the setup function and initialize it with a value of zero to start.  We will increment this 

value later. 

  int counter = 0;   

2. In the setup function, we will add the method Serial.begin(9600); 

This method will allow you to see the serial monitor, or console, where the data will be printed.  

9600 is the speed at which the data is written to the serial monitor, for now we will use this 

value. 
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o To open the Serial Monitor, go to the navigation header and go to  

Tools -> Serial Monitor 

3. Still in the setup function, we will now add the method Serial.println(“Starting Counter”); 

This method will allow you to write, or print, whatever is in the parentheses to the serial 

monitor.  If you want to print a sentence, or a string, enclose the sentence in double quotes (“”) 

4. Follow up with Serial.println(counter); 

Note how we don’t need to use the double quotes since we are printing an integer value. 

5. If we run the code now, we’ll see the following printed in the serial monitor: 
Starting Counter 

0 

If we press the reset function on the Arduino, we will send the same message to the serial 

monitor again.  Congratulations!  You’ve made your first code in the Arduino IDE!  

Incrementing the Counter 

 We have a counter, but it doesn’t change.  Remember the loop function in the base code the IDE 

gave you, we will use this to increment the counter value.  

1. In the loop function, we will first increment the counter using the following algebra expression. 

  counter = counter + 1; 

Don’t worry about how counter is on both sides of the equation.  We are just equating the value 

of counter, currently 0, to counter + 1.  So the new value of counter is 1 and so forth 

2. Next, we will print the value of counter to the serial monitor so we can keep track of it. 

  Serial.println(counter); 

3. If we run the program now, we’ll see the following in the serial monitor: 
  Starting Counter 

  0 

  1 
2 

3 

…  

The counter will now continue to increment from zero with no stopping point, an infinite loop, 

unless it crashes or the power is taken away from the Arduino. 

Controlling the Counter’s Output 

So now we have an incrementing counter, but what if we wanted to control what it printed?  To 

do this we use control structures such as if, for, while, etc.  Today we will learn the if statement.  The 

logic behind an if statement is simple, if the condition in the parentheses is met, then perform what is in 

the if statement.  Let’s try limiting the written output to be greater than 1000. 

1. In the loop function, add an if statement that will only write the count to the serial monitor 

when the counter is greater than 1000.  

  if (counter > 1000) { 

   Serial.println(counter); 

  } 

NOTE! You can also use the Less Than (<), Less Than Or Equal to (>=), or the Greater Than Or 
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Equal to (>=) in your condition to compare different values.  Later we will learn more ways 

to compare and test values in logical operators like AND (&&), OR (||), and NOT (!).  

2. If you run the program now, you will find the serial monitor prints only values after 1000 in 

the loop function. 
Starting Counter 

1001 

1002 

1003 

… 

FINAL COUNTER CODE 

 

Making the Arduino’s Built in LED “Blink” 

 Now we will utilize the Arduino’s built in LED 

light.  To understand this, we need to know that the 

Arduino contains pins on the top and bottom that can be 

turned ON and OFF, 1 and 0 respectively.  There are 

three different types of pins we will be working with, 

Power, Analog, and Digital, but today we will be working 

with digital pin 13 since it is connected to the built in 

yellow LED light.  

1. We will start in the setup function by configuring the pin to behave as input or output.  

This is done via the pinMode() method and we will use it as so: 

  pinMode(13, OUTPUT); 

Here we set the pin to 13, in order to use the Arduino’s LED, and the mode to output, 

since we are currently only interested in writing values to the light.  If we wanted to 

read the the pin, we would use INPUT in the place of OUTPUT.  

2. Next, we want to turn the light on.  For this we need to be in the loop function and use 

the method digitalWrite(pin, mode), which makes sense since we are writing to a digital 

pin.  We use it as follows.  

  digitalWrite(13, HIGH); 

By using HIGH, we are turning the LED on.  Again, the pin is set to 13 since we are 

working with the Arduino’s LED. 
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3. To subsequently turn the LED off, we use LOW. 

  digitalWrite(13, LOW); 

However, if we were to leave these two methods on their own in the loop function, the 

loop will iterate too fast for the human eye to see, at a frequency of roughly 16 MHz.   

4. To delay these methods so we can clearly see the light “blink”, we will us a delay 

method to delay the program while inside the loop. 

  delay(1000); 

In delay, we wrote how long we want the loop to pause before executing the next task.  

We can put any positive value in delay, but note that we are inputting the time in 

milliseconds and that there are 1000 milliseconds in a second.   

 

Congratulations! You made an LED light “blink” using an Arduino Uno! 

FINAL LED BLINK CODE: 

 

Methods Cheat Sheet: 

 Serial.begin(9600); 

o Allows you to print or write to the serial monitor 

o 9600 is the recommended speed at which the program writes to the serial monitor 

 Serial.println(counter); 

o Prints a what’s in the parenthesis and moves the cursor to a new line 

 pinMode(13, OUPUT); 

o Tells the pin whether you’re using it for reading (INPUT) or writing (OUTPUT)  

 In this case we are writing to the LED light at pin 13 

 digitalWrite(13, HIGH);  

o Write a LOW or HIGH signal to the digital pin specified. 

o HIGH = LED ON  LOW = LED OFF 


