
Design Requirements 
• Use Logisim to Implement a set of 

instructions and the given circuit 
including a pipeline for Fetching, 
Decoding, and Executing our Instructions; 
Include the design of a Finite State 
Machine in our control unit logic to drive 
the pipeline.  

• Design a piece of software to embed 
using our instruction set. 

• Use an 8051 microcontroller simulator to 
perform the exact same task as our 
machine’s embedded code; or some 
alternative assembly language execution 
(ARM, Motorola, etc.) Microcontroller or 
Microprocessor. 

• Compare the performance of our 
machine to that of at least one existing 
assembly language. 
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Complete Circuit 

Control Logic 

Overflow Control 

Implementation 

Provided Circuit  

Op Codes 
    A B C D E Ma1 Ma0 Mb1 

Mb

0 
Da2 Da1 Da0 Db2 Db1 Db0 

ADD 0 0 0 0 0 0 0 0 0 1 0 1 0 0 1 0 

  1 0 0 0 0 1 0 0 1 0 0 1 0 0 1 0 

  2 0 0 0 1 0 0 0 0 0 0 1 0 0 1 0 

  3 0 0 0 1 1 0 1 1 0 0 1 0 0 1 0 

SUB 4 0 0 1 0 0 0 0 0 1 0 1 1 0 1 1 

  5 0 0 1 0 1 0 0 1 0 0 1 1 0 1 1 

  6 0 0 1 1 0 0 0 0 0 0 1 1 0 1 1 

  7 0 0 1 1 1 0 1 1 0 0 1 1 0 1 1 

MULT 8 0 1 0 0 0 0 0 0 1 1 0 1 1 0 1 

  9 0 1 0 0 1 0 0 1 0 1 0 1 1 0 1 

  10 0 1 0 1 0 0 0 0 0 1 0 1 1 0 1 

  11 0 1 0 1 1 0 1 1 0 1 0 1 1 0 1 

DIV 12 0 1 1 0 0 0 0 0 1 1 0 0 1 0 0 

  13 0 1 1 0 1 0 0 1 0 1 0 0 1 0 0 

  14 0 1 1 1 0 0 0 0 0 1 0 0 1 0 0 

  15 0 1 1 1 1 0 1 1 0 1 0 0 1 0 0 

COMP 16 1 0 0 0 0 0 0 0 1 1 1 1 1 1 1 

  17 1 0 0 0 1 0 0 1 0 1 1 1 1 1 1 

  18 1 0 0 1 0 0 0 0 0 1 1 1 1 1 1 

  19 1 0 0 1 1 0 1 1 0 1 1 1 1 1 1 

AND 20 1 0 1 0 0 0 0 0 1 0 0 1 0 0 1 

  21 1 0 1 0 1 0 0 1 0 0 0 1 0 0 1 

  22 1 0 1 1 0 0 0 0 0 0 0 1 0 0 1 

  23 1 0 1 1 1 0 1 1 0 0 0 1 0 0 1 

OR 24 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 

  25 1 1 0 0 1 0 0 1 0 0 0 0 0 0 0 

  26 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 

  27 1 1 0 1 1 0 1 1 0 0 0 0 0 0 0 

STORE 28 1 1 1 0 0 1 1 1 1 1 1 0 1 1 0 

ROM 29 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 

X 30 1 1 1 1 0 X X X X X X X X X X 

X 31 1 1 1 1 1 X X X X X X X X X X 

Truth Table for Control Logic 

Stored 
 in 

ROM 

ROM 

Ma1 = AC 

Ma0 = ABC + DE 

Mb1 = ABC + E 

Mb0 = ABC + D'E' 

Da2 = A'B + BC + AB'C' Da1 = A'B' + B'C' + ABC 

Da0 = AB' + B'C + A'BC' Db2 = AB'C' + BC + A'B 

Db1 = B'C' + ABC + A'B' Db0 = AB' + ACE + A'BC' + B'C 

Simplified Functions 

Control Logic 

Register Set 

Overflow Control 

Counters 

Comparator 
Multiplier Divider 

Subtractor 
Adder 

Logic AND 

Logic OR 

Intel Assembly Code for Celsius to Fahrenheit 

We used the Intel x86 Assembly language to perform the task as our machine’s embedded code. Our 
program can successfully convert a Celsius value to Fahrenheit.  
Below are the opcodes of our program converted into hexadecimal for Logisim. 

00000000 3a000009 3a010005 3a020020 
38030000 14c40000 1c650000 05540000 
00000000 

ROM embedded Code for Celsius to Fahrenheit 


