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Introduction

• Teaches players how to play chess while 
elevating the overall gaming experience

• Uses real-time piece tracking, intuitively 
mapping user-selected moves

• Will help guide and teach chess players 
of any level to learn and understand 
certain strategies

• Involves two boards to handle separate 
functions
Dragon12 using HCS12 microprocessor to handle 
the design 

Nexys Artix-7 FPGA to handle the display



Block Diagram



Receiving

• The nexys will receive data from the 
Dragon HCS12 that mimics the 
structure of a chess board.

• From here the Nexys will be able to 
display certain things needed on 
the physical board.

• The Nexys will update the dragon 
with new data.



Physical Hardware

Dragon HCS12

Nexys Artix-7

Glass chess board



Electrical 
System

Circuitry Includes:
 Reed switches
 Magnetic switches

 Diodes
 To allow multiplexed matrix 

input data
 Addressable RGB LED strip
 To address specific squares

Electrical System



Functions involved

Sending, receive, and updating data 
regarding chess pieces 

These functions control all displays 
revolving around the LED’s



LED FSM

• Components:

• my_genpulse_sclr

• my_pashiftreg

• counterModN

• Outputs:

• y, idxZ, rstZ, nextBit

• Purpose:

• Loops through 24 bits necessary for 
specific color needed on LED array.

• FSM starts when signal is received 
from the Dragon Board.



MATRIX FSM
• Outputs:

• Y

• States & Signals

• Purpose:

• Two counters, one to delay while the 
other is a row counter.

• Continuous loop. Turns on a column, 
applies power and reads input  row by 
row.



Test Bench

 Setup to test the vhdl design that we have implemented

 STIM: a loop involving RXdata that we predefined as a string 



Possible issues

Code being written by 
multiple authors

Two boards sending and 
receiving data



Conclusion

• The project shows how we can 
implement VHDL skills into a 
physical project.

• Learned critical problem solving 
skills when debugging. 

• The VHDL side of this project is 
complete however there are some 
improvements we would like to 
make in the future regarding the 
embedded C data and physical 
appearance.



Thank you for your attention
Any Questions? 


