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Design Objective

● Reading data
● Storing data

Data Transfer Functionality 
Ex.

Arithmetic Functions Ex.
●      Addition
●      Subtraction
●      Incrementation

Logic Functions Ex.
● AND
● XNOR
● NAND

Our team decided to to program a 4-bit 

microprocessor for the Nexys A7 FPGA 

Development Board. The processor can 

perform math, logic, and bit-wise functions 

using simple 4-bit instructions. 



Block Diagram



Finite State Machine
There are thirteen different states for the FSM. When the code has run through the necessary 
states the result is output to the LED display and represented in binary.



Instruction Set
When “w” = 1, the instructions are taken from IR and 

executed. Instruction = |f3||f2||f1||f0||Ry||Rx|.

This is referred to as “machine language instruction” or 

assembly instruction.

• Opcode (operation code): IR(5…2). These bits specify the 

operation to be performed.

• Operands: IR(1..0). These bits specify the register indices 

to be used in the operation:

• Rx: Index of the register where the result of an operation 

is stored (and data can be read from Ry)

• Ry: index of the register where the result of an operation 

is stored (and data can be read from Ry)

• To simplify operation, values cannot be stored in both 

registers simultaneously.



Arithmetic Logic Unit

The Arithmetic Logic Unit contains arithmetic and logic functions. In 

particular the FPGA microprocessor used addition, incrementation, 

XOR, and AND Logic to accomplish simple operations
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