EGRE 365 Lab 1

8/21/08

Using ModelSim on the PC

The purpose of this lab is to introduce you to using the ModelSim VHDL simulator. It is not necessary to understand VHDL for this lab since you will simply simulate the provided VHDL. However, the lab will also provide insight into VHDL and should help you to understand the material we will go over in class.

For this lab you are to work alone. No lab report is required, but you must answer the questions and turn in this sheet. If you have trouble performing any steps see the instructor or the TA. You will need to download the files in Lab 1.zip from the class web page. I will use a directory on drive C: to contain these source files, but if you are using the school computer you may want to use the network drive H: for the source files.

· Create a subdirectory to contain your VHDL source files on the “C:” (or drive H: ) drive. I will use C:\VHDL. If you use a different vhdl source directory substitute the path for that directory for “C:\VHDL”. After completing the Lab you should copy this directory to drive H: for backup.

· In you VHDL source directory, you need to create the three files “tb_example.vhd”, “example.vhd”, and “all”. They can be type in, but it is easier to download them form the class web page at  http://www.people.vcu.edu/~jhtucker/f08-egre365/index.html. They are in the file Lab1.zip.

1. tb_example.vhd 

LIBRARY IEEE;

USE work.all;

USE IEEE.Std_Logic_1164.all;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

ENTITY tb IS END ENTITY tb;

Architecture TEST of tb is

    SIGNAL X: std_logic_vector (2 downto 0) := "000";    

    SIGNAL Y: std_logic;

begin

    U1: ENTITY work.ABorC(arch)    

        PORT MAP

         (

            A => X(2),   

            B => X(1),

            C => X(0),

            F => Y

         );

    X <= X + 1 after 10 ns;

end test;

2. example.vhd
library IEEE;

use IEEE.STD_LOGIC_1164.ALL;

use IEEE.STD_LOGIC_ARITH.ALL;

use IEEE.STD_LOGIC_UNSIGNED.ALL;

entity ABorC is

    port (A : in std_logic;

             B : in std_logic;

            C : in std_logic; 

            F : out std_logic);

end ABorC;         

architecture arch of ABorC is

    signal X : std_logic;

begin

    X <= A and B after 1 ns;

    F <= X or C after 1 ns;

end;

3. all contain the following ModelSim commands.

vsim tb

view -undock wave

add wave -r /*

add list -r /*

run 1000 ns

· Start ModelSim using Start ( Programs ( modelsim.

· Use File ( Change Directory to change the directory to C:\VHDL (or H:\VHDL)..

[image: image1.png]T ModelSim XE IIl/Starter 6.0d - Custom Xilinx Version BEEX

Y e 0 omp add Toos Wndow tep





· Create a vhdl “work” directory using File ( New ( Library then click on OK in the popup box. Note that the work directory should be created only once for each VHDL source directory. Do not create a new work directory each time you start ModelSim!
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Note: Each time you start ModelSim, be sure to use File ( Change Directory to change the directory to your VHDL source directory before continuing. On your home computer you can avoid having to repeat this step every time as follows: 1. Create a shortcut to ModelSim. 2. Right click on the shortcut and select properties. 3. Change “Start in:” to your VHDL source directory.

[image: image3.png]21X

Gereral Shotc | Compattiy | Netwar Vrsn |

M o

Targettype:  Applcation

Terget ocation: win32.

Taget [ Modshech_6 2atwin32\modelsim eve

Statin

Shotcutkey:  [None.

Bun Nomal vindon

Comment

Eind Target.. | Change loon Advanced




 

· Click on the Compile Icon to open the compile window or use Compile ( compile.
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· You should now see the Compile Source Files window shown below.
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· Select example.vhd and click on compile. The Transcript window shows the result of the compilation. Watch the Transcript window for errors.
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· In the Compile Source Files window select tb_example.vhd and click on compile. You may now close the Compile Source Files window.

· In the transcript window enter “do all”. All is a scrip file that I have created to save having to enter several commands. It will run a simulation for 1000 ns, and open up a window that shows the simulation waveform.
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· After zooming in the waveform window it should appear as shown below.
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Name: _____________________

Using the simulation waveform you just generated, answer the following questions.

1. At what time, (less than 100 ns) does /tb/X first assume the value of “110”? ________.

2. Immediately after the time in 1. What is the value of a, b, and c?

a ________

b ________

c ________

3. At this time what is the value of /tb/y? _________.

4. What is time of the next change in y? __________.

5. Immediately after this time what is the value of a, b, and c?

a ________

b ________

c ________

6. At what time does y return back to the previous value? i.e. The value it had at the time of your answer for problem 2.   _________.

· Click on compile button. In the Compile Source Files window select example.vhd, and click on edit source.
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· Change the line “X <= A and B after 1 ns;” to “X <= A and B after 3 ns;” Then save the changes and click on compile.

· Execute the “do all” macro again and observe the changes on the wave form.

· Show your new waveform to the instructor or TA for a signoff, and turn this sheet in.

Signoff: ______________
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