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Introduction: 

 
The game uses an 8 by 8 LED matrix to show a single mole as a lit dot and four 
external push buttons as the player controls. The FPGA runs a finite state machine 
that handles the start screen, mole movement, scoring, timer, lives, and the game 
over state. This lets me practice using state machines, random mole positions, and 
hardware control of the LED matrix and seven segment displays. 

 

How to play:  

 
When the board is at idle the game shows a START message on the seven segment 
displays and all three lives are lit on LEDs 0, 1, and 2. To begin the game the player 
turns on the start switch (SW0). A single mole dot will appear somewhere on the 8 
by 8 matrix. The matrix is divided into four quadrants, one for each push button. 
When the mole appears the player must press the button that matches the quadrant 
where the mole is lit. If the player hits the correct button the score increases by one 
and the mole moves to a new random location. If the player presses the wrong 
button or runs out of time, they lose one life. The lives LEDs turn off one by one as 
the player makes mistakes. When all three lives are gone the game enters the game 
over state and shows LOSE on the seven segment display. The high score can be 
viewed using the stats switch. To play again the player turns the start switch off and 
then on to return to the START screen and begin a new game. 

 

Code: 

https://www.youtube.com/watch?v=LbWUxk5pmgM


 



 



 

 

 

 



 

 

 

 

 



 

 



 



 



 



 

 



 

 

 

 

 



 

State Machine Diagram:  

 

 

 

 

 

 



 

 

Tricky Part of the project: 

 

 I think that the trickiest part of this project was firstly using the LED matrix as 
it was a little finicky and adapting it for use without a multiplexer, which I almost 
gave up on. I was able to get past this by carefully rewiring the board a few times 
using the pinout provided. Another issue I was having was deciding how the player 
would control the game at such a mole resolution of one LED, obviously 16 different 
buttons would’ve been cumbersome.  So I think my quadrant approach is a good fit 
for ease of design and play. I was still able to use counters to control the timing to 
make the moles appear quicker but I decided against a win state as that would be 
having a set score limit and I thought it was more fun to have it as a “High Score” 
kind of game. So the only real display it will have is the start, lose and the high score 
via SW3. Overall this was a satisfying project once I got it working. 

 
 

 


