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Overview of Presentation

Quartus II Software w/ De2i-150 board
Beginning with an idea
Writing and compiling code
Assigning I/O’s to corresponding pins
Programming board via USB-blaster

Examples:
1. Flashing LED based on inputs
2. Seven segment display from binary to decimal



Example #1: Lighting LED

Goal: Light an LED when either of two switches is on

Implementation:
Find the logical equivalent:

Y = A + B
Write the corresponding VHDL code to implement
Assign pins to the I/Os from the code
Compile the design
Load the board with the code and test!



Snip of Code



Pin Assignment

assign to specific 
port of board

load inputs and outputs 
from the code



Pin Assignment

assign to specific 
port of board

See System Manual 
PDF, Table 3.2



Example #2: Binary to Seven Segment Display 

Goal: convert a 3-bit binary number to decimal and 
display on seven segment display

Implementation:
Write the VHDL code to implement
Assign pins to the I/Os from the code
Compile the design
Load the board with the code and test!



VHDL Code to Implement

Necessary I/Os:
3 bits for binary number (0002 to 1112)
7 bits to display decimal (010 to 710)

Implementation:
Each switch is assigned to a bit, and the seven segments are 
each a pin on the display
We’ll run through the display from decimal numbers zero to 
seven



Focusing on the Seven Segment Display..

Each segment is active low
In this example, the segments are represented as a 
seven bit vector with the LSb corresponding to 
HEX0



Quick Debugging Tips

Check the assigned input and output pins
Is an input mistakenly assigned to an LED?

Save changes by both compiling the design AND 
reloading the board

It’s easy to forget to reload the board, hence there are not any 
design changes

Ensure the logic is being used correctly
Truth tables, K-maps




