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LAB 7 TUTORIAL 
SIMPLE PROCESSOR 

OVERVIEW 

 In this lab we will implement a simple 8-bit microprocessor. We will use the processor to 

calculate the average of 4 numbers x1, x2, x3, and x4 as instructed in example 1 in the lab 

manual. We will also use the processor to implement the for loop in example 2 in the lab 

manual. The inputs are entered in the simulation phase through the Quartus II waveform 

editor. 

Our implementation of the 8-bit microprocessor consists of: 

1. 8-bit registers R1 and RC to store data. 

2. An 8-bit ALU to perform operations on its inputs A and B. 

3. An 8-bit ACC register in which intermediate operations are stored and fed back to 

the ALU. 

4. A control unit to execute instructions pointed to by the Program Counter (PC). 
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PROCEDURE 

 Please follow the following instructions to implement the 8-bit microprocessor: 

1. Create a new folder “Lab7” in your “BME328” folder. 

2. Open the Quartus II software, and using the new project wizard, create a new project 

“Lab7” in your “Lab7” folder. 

MAKE SURE THAT YOU CHOOSE THE “EP2C35F672C6” DEVICE IN THE 

PROJECT WIZARD. 

 

1. Register R1 

 Please follow the following instructions to implement Register R1: 

1. Create a new VHDL file in your “Lab7” project (File > New > VHDL File). 

2. Type the following in the Text Editor and save file as “R1.vhd”: 
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 3. Set “R1.vhd” as the top-level entity. You can do this by right-clicking on “R1.vhd” in 

the “Files” section of the project navigator (located at the left of your Quartus II 

window) and selecting “Set at Top-Level Entity”. 

4. Start the compiler. Fix any errors and re-compile. Once the compiler compiles 

without any errors, move to the next step. 

5. Create a symbol for your “R1.vhd” file. You can do this by right clicking on “R1.vhd” 

in the “Files” section of the project navigator (located at the left of your Quartus II 

window) and selecting “Create Symbol Files for Current File”.  

6. Create a new University Program VWF (File > New > University Program VWF). 

7. Simulate “R1.vhd” and make sure that your simulation results match the results 

shown below. 

8. Save the VWF file as “R1.vwf” in your “Lab7” folder and take screenshots of your 

code and your simulation results. 
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2. Register RC 

 Please follow the following instructions to implement Register RC: 

1. Create a new VHDL file in your “Lab7” project (File > New > VHDL File). 

2. Type the following in the Text Editor and save file as “RC.vhd”: 
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 3. Set “RC.vhd” as the top-level entity. You can do this by right-clicking on “RC.vhd” in 

the “Files” section of the project navigator (located at the left of your Quartus II 

window) and selecting “Set at Top-Level Entity”. 

4. Start the compiler. Fix any errors and re-compile. Once the compiler compiles 

without any errors, move to the next step. 

5. Create a symbol for your “RC.vhd” file. You can do this by right clicking on “RC.vhd” 

in the “Files” section of the project navigator (located at the left of your Quartus II 

window) and selecting “Create Symbol Files for Current File”.  

6. Create a new University Program VWF (File > New > University Program VWF). 

7. Simulate “RC.vhd” and make sure that your simulation results match the results 

shown below. 

8. Save the VWF file as “RC.vwf” in your “Lab7” folder and take screenshots of your 

code and your simulation results. 
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3. ALU 

 Please follow the following instructions to implement the ALU: 

1. Create a new VHDL file in your “Lab7” project (File > New > VHDL File). 

2. Type the following in the Text Editor and save file as “ALU.vhd”: 
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 3. Set “ALU.vhd” as the top-level entity. You can do this by right-clicking on “ALU.vhd” 

in the “Files” section of the project navigator (located at the left of your Quartus II 

window) and selecting “Set at Top-Level Entity”. 

4. Start the compiler. Fix any errors and re-compile. Once the compiler compiles 

without any errors, move to the next step. 

5. Create a symbol for your “ALU.vhd” file. You can do this by right clicking on 

“ALU.vhd” in the “Files” section of the project navigator (located at the left of your 

Quartus II window) and selecting “Create Symbol Files for Current File”.  

6. Create a new University Program VWF (File > New > University Program VWF). 

7. Simulate “ALU.vhd” and make sure that your simulation results match the results 

shown below. 

8. Save the VWF file as “ALU.vwf” in your “Lab7” folder and take screenshots of your 

code and your simulation results. 
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4. ACC 

 Please follow the following instructions to implement the ACC: 

1. Create a new VHDL file in your “Lab7” project (File > New > VHDL File). 

2. Type the following in the Text Editor and save file as “ACC.vhd”: 
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 3. Set “ACC.vhd” as the top-level entity. You can do this by right-clicking on “ACC.vhd” 

in the “Files” section of the project navigator (located at the left of your Quartus II 

window) and selecting “Set at Top-Level Entity”. 

4. Start the compiler. Fix any errors and re-compile. Once the compiler compiles 

without any errors, move to the next step. 

5. Create a symbol for your “ACC.vhd” file. You can do this by right clicking on 

“ACC.vhd” in the “Files” section of the project navigator (located at the left of your 

Quartus II window) and selecting “Create Symbol Files for Current File”.  

6. Create a new University Program VWF (File > New > University Program VWF). 

7. Simulate “ACC.vhd” and make sure that your simulation results match the results 

shown below. 

8. Save the VWF file as “ACC.vwf” in your “Lab7” folder and take screenshots of your 

code and your simulation results. 
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5. Control Unit (Example 1) 

 Please follow the following instructions to implement the Control Unit for Example 1 

(average of 4 inputs): 

1. Create a new VHDL file in your “Lab7” project (File > New > VHDL File). 

2. Type the following in the Text Editor and save file as “PC_comb_ckt_example1.vhd”: 

 

 

 

CONTINUED ON NEXT PAGE 
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END OF VHDL FILE FOR CONTROL UNIT (EXAMPLE 1) 
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 3. Set “PC_comb_ckt_example1.vhd” as the top-level entity. You can do this by right-

clicking on “PC_comb_ckt_example1.vhd” in the “Files” section of the project 

navigator (located at the left of your Quartus II window) and selecting “Set at Top-

Level Entity”. 

4. Start the compiler. Fix any errors and re-compile. Once the compiler compiles 

without any errors, move to the next step. 

5. Create a symbol for your “PC_comb_ckt_example1.vhd” file. You can do this by right 

clicking on “PC_comb_ckt_example1.vhd” in the “Files” section of the project 

navigator (located at the left of your Quartus II window) and selecting “Create Symbol 

Files for Current File”.  

6. Create a new University Program VWF (File > New > University Program VWF). 

7. Simulate “PC_comb_ckt_example1.vhd” and make sure that your simulation results 

match the results shown below. 

8. Save the VWF file as “PC_comb_ckt_example1.vwf” in your “Lab7” folder and take 

screenshots of your code and your simulation results. 
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6. Control Unit (Example 2) 

 Please follow the following instructions to implement the Control Unit for Example 2 (for 

loop): 

1. Create a new VHDL file in your “Lab7” project (File > New > VHDL File). 

2. Type the following in the Text Editor and save file as “PC_comb_ckt_example2.vhd”: 

 

 

CONTINUED ON NEXT PAGE 
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END OF VHDL CODE FOR CONTROL UNIT (EXAMPLE 2) 
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 3. Set “PC_comb_ckt_example2.vhd” as the top-level entity. You can do this by right-

clicking on “PC_comb_ckt_example2.vhd” in the “Files” section of the project 

navigator (located at the left of your Quartus II window) and selecting “Set at Top-

Level Entity”. 

4. Start the compiler. Fix any errors and re-compile. Once the compiler compiles 

without any errors, move to the next step. 

5. Create a symbol for your “PC_comb_ckt_example2.vhd” file. You can do this by right 

clicking on “PC_comb_ckt_example2.vhd” in the “Files” section of the project 

navigator (located at the left of your Quartus II window) and selecting “Create Symbol 

Files for Current File”.  

6. Create a new University Program VWF (File > New > University Program VWF). 

7. Simulate “PC_comb_ckt_example2.vhd” and make sure that your simulation results 

match the results shown below. 

8. Save the VWF file as “PC_comb_ckt_example2.vwf” in your “Lab7” folder and take 

screenshots of your code and your simulation results. 
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7. Final Design (Example 1) 

 Please follow the following instructions to implement the Final Design (Example 1): 

1. Create a new Block Diagram/Schematic File in your “Lab7” project (File > New > 

Block Diagram/Schematic File). 

2. Connect the components as shown in the Figure and save file as 

“Lab7_example1.bdf”: 
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 3. Set “Lab7_example1.bdf” as the top-level entity. You can do this by right-clicking on 

“Lab7_example1.bdf” in the “Files” section of the project navigator (located at the left 

of your Quartus II window) and selecting “Set at Top-Level Entity”. 

4. Start the compiler. Fix any errors and re-compile. Once the compiler compiles 

without any errors, move to the next step. 

5. Create a symbol for your “Lab7_example1.bdf” file. You can do this by right clicking 

on “Lab7_example1.bdf” in the “Files” section of the project navigator (located at the 

left of your Quartus II window) and selecting “Create Symbol Files for Current File”.  

6. Create a new University Program VWF (File > New > University Program VWF). 

7. Simulate “Lab7_example1.bdf” and make sure that your simulation results match the 

results shown below. 

8. Save the VWF file as “Lab7_example1.vwf” in your “Lab7” folder and take 

screenshots of your code and your simulation results. 

 

 

Simulation results for the average of 1, 2, 5, and 8. The result is 4. 
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8. Final Design (Example 2) 

 Please follow the following instructions to implement the Final Design (Example 2): 

1. Create a new Block Diagram/Schematic File in your “Lab7” project (File > New > 

Block Diagram/Schematic File). 

2. Connect the components as shown in the Figure and save file as 

“Lab7_example2.bdf”: 
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 3. Set “Lab7_example2.bdf” as the top-level entity. You can do this by right-clicking on 

“Lab7_example2.bdf” in the “Files” section of the project navigator (located at the left 

of your Quartus II window) and selecting “Set at Top-Level Entity”. 

4. Start the compiler. Fix any errors and re-compile. Once the compiler compiles 

without any errors, move to the next step. 

5. Create a symbol for your “Lab7_example2.bdf” file. You can do this by right clicking 

on “Lab7_example2.bdf” in the “Files” section of the project navigator (located at the 

left of your Quartus II window) and selecting “Create Symbol Files for Current File”.  

6. Create a new University Program VWF (File > New > University Program VWF). 

7. Simulate “Lab7_example2.bdf” and make sure that your simulation results match the 

results shown below. 

8. Save the VWF file as “Lab7_example2.vwf” in your “Lab7” folder and take 

screenshots of your code and your simulation results. 

 

 

Simulation results for I =5 and x = 1. Result equals 6 after the for loop completes its iterations. 


