
Arduino 8 bit Binary LED Counter 
 
In today’s activity we will study how computers “count”, and we will dsicuss the idea of binary numbers 
and binary counting. 
We will then connect the Arduino board to 8 LEDs, and see how the computer can count. 
 
BINARY COUNTING 
Computers count in BINARY, i.e. using ones and zeros. 
For example, the number 5 is binary 101. How does this work?  
Here is a chart to explain how the computer uses 8 bits to represent thenubers from .. to .. 
 
Here is a Table of binary numbers and their decimal equivalent 

Decimal  
    
Binary 

0 0 
1 1 
2 10 
3 11 
4 100 
5 101 
6 110 
7 111 
8 1000 
9 1001 
10 1010 
11 1011 
12 1100 
13 1101 
14 1110 
15 1111 
 

Converting a binary number into a decimal (base-10) form 
Since binary is a base-2 system, each digit represents an increasing power of 2, with the rightmost digit 
representing 20, the next representing 21, then 22, and so on. To determine the decimal representation of a binary 
number simply take the sum of the products of the binary digits and the powers of 2 which they represent. For 
example, the binary number: 
101 
is converted to decimal form like this: 
[(1) × 22] + [(0) × 21] + [(1) × 20] = [1 × 4] + [0 × 2] + [1 × 1] =4+0+1=5 
 
Similarly, the binary number: 
100101 
is converted to decimal form like this: 
[(1) × 25] + [(0) × 24] + [(0) × 23] + [(1) × 22] + [(0) × 21] + [(1) × 20] = 
[1 × 32] + [0 × 16] + [0 × 8] + [1 × 4] + [0 × 2] + [1 × 1] = 37 

 
 



NOW WE ARE READY TO GO! 
 
Connect 8 LEDs in pins 5-12 of the Arduino as before, using 330 Ohm resistors for each LED. 
 
Here is a simple program which takes a number between 0 and 255  
 
void setup()  
{ 
  int pins[]={5,6,7,8,9,10,11,12}; 
  int state; 
  String binNumber; 
   
  for(int x=5;x<=12;x++) 
  {pinMode(pins[x], OUTPUT);}         /*this for-loop makes all 8 pins Output 
 
  int number=5; 
  binNumber = String(number, BIN);  /* changes the number into BINARY form*/ 
  int binLength = binNumber.length(); /* finds the length of the BINARY string */ 
 
       for(int i = 0, x = 1; i < binLength; i++, x+=2) /* this for-loop turns ON the correct pins 
       {  
       if(binNumber[i] == '0') state = LOW; 
       if(binNumber[i] == '1') state = HIGH; 
       digitalWrite(pins[i] + binLength - x, state); 
        delay(200); 
        } 
} 
 
void loop()  
  {  } 
 
We use an ARRAY called pins, so that we can turn all 8 pins ON/OFF easily.  
When we want to turn ON the third pin in the list for example, we write  
 
digitalWrite(pins[3],HIGH) 
 
Since the array is pins[]={5,6,7,8,9,10,11,12}, the third pin for example will be pin[3] and it will be 
connected to pin#7 on the RedBoard. 
 
The command String(number,BIN) changes the number 5 into binary form, so that the number 5 will be 
changed into the binary string 101. 
The for-loop checks each digit on the binary number and lights up the appropriate LEDs . 
For example, since the number 5 is binary 101, the program will light up the last pin and the third pin 
from the end, as in te picture below. 
Similary, the number 88 is binary 1011000 and the appropriate LEDs are shown in the figure. 
 

 
 

http://www.electroschematics.com/wp-content/uploads/2014/02/binary-to-decimal.png


   
 
    
YOUR TURN NOW! 
 

1. Enter the code and run it, does it light up the correct LEDs?  

Test the code with small number (10,16) and with large numbers (88, 128). 

2. Modify the code so that the 8 LEDs are counting in binary from 1 to the maximum possible number. 

This is called an 8-bit LED counter. 

You MUST show me the working code for an A in this project. 
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