
TUTORIAL ON LEARNING MODELSIM 
 

This is tutorial on learning to use MODELSIM. The example code used here is a 3-Input OR 
gate. The tutorial also explains asynchronous designs and behavioral and structural models for 
VHDL programming. 
 

ASYNCHRONOUS DESIGN: 
 

1. Open Modelsim: Start à  All Programs à  Mosaic XP à  Engineering à  Electrical à  
ModelSim SE à  ModelSim. 

2. ModelSim SE 6.1e should open up. (It takes some time to load) 
3. To begin you got to create a new project. On the top right corner: File à New à  Project. 
4. Here we name the project “comb_logic” . The project can be saved anywhere using the 

browse function. 

 
 

5. Select Ok. 
6. Since we do not have any existing files to add to this project, click on create new file and 

name the file (This will be the file where you will type in the VHDL code). 



 
 

7. Select OK. 
 

 
 

8. Double click on the file name to the right under Workspace and begin typing your code 
here.  

9. Here I have typed in code for a 3 input OR gate. 



10. Once you have finished typing the code, you have to compile it to check for syntax 
errors. 

 
 

11. You can select the file, right click on it and compile the selected file. If you have multiple 
files, you can compile all of them.  

12. If the compile is successful, a green “ tick mark”  would appear besides the file name in 
the workspace on the left side of the page. The Transcript console on the bottom of the 
screen would display it. If you get an error, a “ red cross mark”  would appear next to the 
file in the workspace and the transcript console would give you the error. You will have 
to click on the error report in the transcript console to read the error details. 
Here is an example: 
  



 
 

13. Once you are done compiling your code, its time for simulating it to test its functionality. 
14. On the top, next to the compile tab, there is a Simulate tab. Click on it and select “Start 

Simulation” .  
 

 
 



15. Here, expand “work”  and select the entity name of your code, which you want to 
simulate. 
 

 
 

16. Select OK and this is how it should look like: 
 

 



17. To end the simulation at any time, just select “End Simulation”  under the Simulate tab at 
the top on the screen. 

18. Now, you see the inputs and output of your entity under the “objects”  list. (Which is blue 
in color) 

19. There are two ways of assigning values to the inputs. Either you write a test-bench code 
separately which would drive all your inputs or manually assign values to the signals 
under the “objects”  list. Writing test-bench programs would be taught later in class, for 
the time being we will manually assign values to each signal under the “objects”  list. 

20. To assign a value to a signal, select the signal, right click on the signal and select 
“Force” . 
 

 
 
Then assign a value to the signal. Here since input1 is a 1 bit signal, I will assign its value 
as ‘1’ . 
 



 
 

21. Select Ok and proceed for all other signals. Make sure you do not assign any value to the 
output signal because it depends upon the values of the inputs. 

 

 
 



22. Next step is to add these signals to a wave form and start simulating the design. Right 
click anywhere in the “objects”  list and select “Add to wave à  Signals in Design”  

 

 
 

23. The waveform should appear with the signals listed. Something like this: 
 

 



24. Next step is to start simulating. Above the waveform are 3 buttons – “Run”, “Run-all”  
and “ContinueRun”. You could press any button and start observing the signals. If you 
press run, it will simulate the design only for the time period in the box next to it. By 
default, this value is set to 100ns. You are free to change it to any value that you require. 

 

 
 

25. If you want to change any value of an input signal, just force a different value to the 
signal in the “object”  list and continue running the code. Here I have changes values of 
input1 and input3: 

 



 
 

26. Finally to end the simulation, under the Simulate tab on the top of the screen, click “End 
Simulate” . 
 
 

BEHAVIORAL MODEL: 
 
Here we will add a clock to the system and a process so that the output changes only when any of 
the inputs change and at the positive edge of the clock. 
 

1. Make required changes to the VHDL code. Here are the changes made: 
 



 
 

2. On line 26, clk = ‘1’  and clk’event means that the clk changes to value ‘1’  and at the 
point of the transition. 

3. Save the code and compile it as described previously. 
4. Start the Simulation. 

 

 



5. To force a value to the clock, select the clock signal in the “objects”  list and right click. 
Select “Clock”  and then press OK. 

 

 
 

6. The rest of the signals are forced as described earlier. 
7. Add the signals in design to the waveform and the waveform should appear. 

 



 
 

8. Start simulating by clicking on the Run button on the top. 
 

 
 
 



9. Now, I change values of imput1 and input3 to ‘0’ . Observe that the values change on the 
next positive clock cycle edge and the output changes on the post clock cycle. 

 

 
 
 
 

 STRUCTURAL MODEL: 
Here, we initially create a 2-Input OR gate and use it to implement the 3-Input OR gate. 
 

1. First step, it to add another VHDL code to the project. We will type in code for a 2-Input 
OR gate here. In the “Workspace”, right click and select “Add to project à  New File” . I 
name the file “ two_orgate”  and ModelSim creates a file named two_orgate.vhd. 
  

 



 
 

 
2. Type in code for a 2-Input OR gate (behavioral model) depending upon the clock and 

changing on the positive edge of the clock. 
 

 
 



The 3-Input OR gate comprises of two 2-Input OR gates. The first OR gate has inputs 
input1 and input2 and yields a temporary output signal, temp_output. This temp_output 
and input3 and the two inputs of the next 2-Input OR gate. This component yeils output 
as its final output. 
 

3. In comb_logic_file.vhd, the 2_Input OR gate is defined as a component in the 
architecture. Make sure the component declaration is before the begin of the 
architecture. This is how the code looks like: 

 
 
library ieee; 
use ieee.std_logic_1164.all; 
use ieee.std_logic_arith.all; 
use ieee.std_logic_unsigned.all; 
 
entity three_orgate is 
  port ( 
    clk          : in  std_logic;    
    input1       : in  std_logic; 
    input2       : in  std_logic; 
    input3       : in  std_logic; 
    output       : out std_logic 
    ); 
 end entity three_orgate; 
  
 architecture three_orgate_arch of three_orgate is 
  
 component two_orgate is 
  port ( 
    two_orgate_clk          : in  std_logic;    
    two_orgate_input1       : in  std_logic; 
    two_orgate_input2       : in  std_logic; 
    two_orgate_output       : out std_logic 
    ); 
 end component; 
 
signal temp_output : std_logic; 
  
 begin 
       
two_orgate_1: two_orgate 
port map( 
    two_orgate_clk      => clk,  
    two_orgate_input1   => input1,    
    two_orgate_input2   => input2,    
    two_orgate_output   => temp_output 



    ); 
     
two_orgate_2: two_orgate 
port map( 
    two_orgate_clk      => clk,  
    two_orgate_input1   => temp_output,    
    two_orgate_input2   => input3,    
    two_orgate_output   => output 
    );     
       
end architecture three_orgate_arch;     
     

4. Next step is to simulate this design as described previously.  
 

 
 

5. End the simulation. 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 


