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Introduction 
The project shows step-by-step the planning of the 

architectural design, the implementation, and the 

final results.

The architecture of the matrix multiplexer project 

was implemented through VHDL in the Xilinx Vivado 

Design Suite. For this project, an external keyboard 

was utilized as the system's input, which is 

connected through a USB port to the Nexys A7-

100T board. The board will be programmed to turn 

the 8-bit input from the keyboard into a 4-bit input 

and to complete the 3x3 matrix. After the signal 

goes through the matrix process it will be converted 

from Hex to a 7-segment decoder which after will 

display the results on the board.



System State 
Diagram 

❏ Starting from the Restet to the first 
state.

❏ After getting the data from the 
keyboard the done is received.

❏ The enable for the decoder will be one 
and the address 00000 is sent. 

❏ The second enable remains 1 and Dd 
done for the flip flop will be 0. 

❏ This process repeats until state 18. 
After the last data from the keyboard 
will receive the done. Then both 
enables and the dd will be 1 which 
concludes all the data and the process 
goes back to state 1.
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Methodology 

The process of building the circuit 
consists of one somewhat challenging 
circuit. The circuits not only requires 
knowledge on how to wire and code the 
components together but also 
understand how metsics work. The 
picture on the side show the math 
behind the multiplication of two 3 by 3 
matrices 



Simulation



Simulation



Demo Video 

http://drive.google.com/file/d/1GhsEns6MMXUxglEkBO0fpTLVqAnGDy4N/view


Thank you!!


