Lab 1

EGRE 426

Due 9/7/09








NAME: ________________

Note: For this lab you do not need a formal lab report
. Simulate the provided files and correct the errors. The final correct simulation waveform is shown below. Turn in these sheets and a listing of your modified version of the SignExtend and cnt1s architectures. Do not modify the testbench. Highlight the changes you made to the programs. This lab assumes that you are familiar with vhdl and the Sun Workstations. The purpose of this lab is to refresh your EGRE 365 knowledge of VHDL and to learn how to use ModelSim on the Sun workstations. If you need a review of using the ModelSim simulator, work through Lab 1 for EGRE 365. 

 If you have difficulty in using the Sun workstations or carrying out any of the steps, ask the instructor or TA for assistance! Instead of typing UNIX commands form the terminal window you may find the “File Manager” useful. The File Manager can be opened by right clicking to open the “Workspace Menu” then selecting “Files” and “File Manager” form the menu as shown. [image: image9.wmf] 


Note: The text editor can be found under “Applications” on the “Workspace Menu”. Create a directory to use for your VHDL files. I created a directory “426” and then a subdirectory “vhdl”. In order to do this the following commands can be entered in a terminal window.

  mkdir 426

  cd 426

  mkdir vhdl

  cd vhdl

The command “pwd” should show 426/vhdl as the present working directory for the terminal window. Use the file manager and navigate to this window.

Have the instructor or TA signoff before proceeding to the tasks list below.

Signoff: ____________________________________

Tasks:

1. Download into your vhdl directory the files “lab1.vhd”, “tb_lab1.vhd”, and “all”. These files can be extracted from lab1.zip located on the class web page at  http://www.people.vcu.edu/~jhtucker/f09-egre426/index.html.
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      Bookmark the class web page for future reference. If you don’t know

 how to download files follow the steps below. Ask of help if necessary.

· [image: image8.wmf] 

Open The Web browser, and go the class

web page.

· Click on lab1.zip.

· In the popup window navigate to your vhdl source directory.

· Append to the path in the selection box “/lab1.vhd”.
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· Click on “OK”.

· Use the File Manager to find lab1.zip in your vhdl directory. Double click on the lab1.zip icon, and verify that the files “lab1.vhd”, “tb_lab1.vhd”, and “all” have been extracted.vsim &vcom tb_la

The file “all” is a macro text file that I set up containing commands that you would normally have to either type or invoke using the menu or command buttons. You should examine and try to understand these commands. Later you may want to create you own macros. Modisim macro files usually contain the extension .do. 

2. In a terminal window execute the command setup_modelsim. This command must be executed each time you logon to the Sun workstations.

3. Be sure the terminal window is your vhdl directory, and execute the command

vlib work   

      This creates, in your vhdl directory, a “work” directory, which is required by ModelSim. After the work directory is created, do not execute this command again. 

4. Enter the command:

vsim &. 

This will bring up ModelSim. Click “Close” on the ModelSim Welcome window. .

5. In the ModelSim window, enter the following the commands shown below. (An alternative is to use the compile button or menu commands.) If errors occur, fix the error and recompile before Preceding to the next command. 

vcom lab1.vhd    

vcom tb_lab1.vhd

do all
4. The macro “all” contains the following commands that could have been typed in the ModelSim command window:

vsim tb

view *

add wave -r /*

add list -r /*

run 1000 ns

ANSWER THE FOLLOWING QUESTIONS: Be sure to turn this page in.         NAME: ______________________________

5. The run 1000 ns command should have caused the simulation to run for 1000 ns. How long did the simulation actually run? __________ ns. Note: you may have to zoom in.

6. How did you determine this time? 

7. Examine the “list” window and answer the following questions.

· Delta times show intermediate values for each simulation time. Fill in the table below for the value of Yout and Xin at 0 ns.

	ns
	delta
	tb/yout
	tb/xin

	0
	+0
	UUUUUUUU
	0000

	0
	+1
	
	

	0
	+2
	
	

	0
	+3
	
	


· What is the value of tb/iyout at 0 ns delta +0? ___________

· Why did iyout assume this initial value?

· What is the value of tb/iones at 0 ns delta +0? ____________

· Why did iones assume this initial value?

8. Undock and examine the variable in the Locals window. What is the final value of “cnt” when the program crashed? ___________

9. Examine the cnt1s architecture and find where cnt is declared.

What is the type of cnt? i.e. byte, std_locic_vector, integer, etc. ________

10. What is the range of  “cnt”. ____ to ____.

11. Examine the generic for entity cnt1s. What is the default value for N? ______

12. Examine U1 in tb_lab1.vhd and determine what value is actually used for N. ____

13. Did the program crash because cnt went out of range? ______

14. We will now restart the program. Click on the Restart button. 
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Then select “Restart”.
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15. Click on the “step” button and single step through the program. Observe how the contents of the wave, list, variables and signals widows change.
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16. Modify the architectures in lab1.vhd so that the architectures work correctly. 

17. In place of lab report turn in answers to the above questions and your modified code. Highlight the changes you made. Also include your final simulation printout.

The provided tb_lab1.vhd and lab1.vhd files are shown below.

--------------------------------------------------------------------------

-- Function: tb_lab1.vhd - Test bench for cnt1s and signextend.

-- Requires: cnts1s and signextend in lab2.vhd

-- Author:   Dr. Jerry H. Tucker

--------------------------------------------------------------------------

LIBRARY IEEE;

USE work.all;

USE IEEE.Std_Logic_1164.all; 

use ieee.numeric_std.all;

ENTITY tb is END tb ;

ARCHITECTURE Test OF tb IS

-- Using constants make the test bench more general

   CONSTANT cM: integer := 4; -- Use 4 bits for short word

   CONSTANT cN: integer := 8; -- Use 8 bits for long word

   Constant MAX: integer := 2**(cM-1)-1; -- Max short word = 7

   Constant MIN: integer := -2**(cM-1);  -- Min short word = -8

   SIGNAL Yout: signed(cN-1 downto 0);

   SIGNAL Xin : signed(cM-1 downto 0) := (others => '0');

   SIGNAL iXin: integer range MIN to MAX;

   SIGNAL iYout: integer range -2**(cN-1) to 2**(cN-1)-1;

   SIGNAL Ones: unsigned(cM - 1 downto 0);

   Signal iOnes: integer;

BEGIN

    U1: ENTITY cnt1s(behav) GENERIC MAP(cM)

                            PORT MAP(unsigned(Xin), Ones);

    U2: ENTITY signextend(behav) GENERIC MAP(M => cM, N => cN) 

        PORT MAP(X => Xin, Y => Yout);

--  The following is an example of a conditional signal assignment.

--  See DG p 132. It is a shorthand way to avoid having to

--  create a process containing an if statement.

    iXin <= iXin + 1 after 10 ns when iXin < MAX else MIN after 10 ns;

--  The next two statements show how to convert between integer 

--  and signed/unsigned. The functions are part of the numeric package.

--  See DG p 249

    Xin <= to_signed(iXin, cM);

    iYout <= to_integer(Yout);

    iOnes <= to_integer(Ones);

END Test;

------------------------------------------------------------

LIBRARY IEEE;

USE IEEE.Std_Logic_1164.all; 

use ieee.numeric_std.all;

------------------------------------------------------------

-- entity:  Cnt1s - Counts number of input bits of X that

--                  are 1 and outputs this value on Y.

-- generic: N   - Number of bits

-- port:    X   - Input signal of N bits

--          Y   - Output signal of N bits

------------------------------------------------------------

ENTITY cnt1s IS

     GENERIC(N : integer := 32);

     PORT(X: IN unsigned(N-1 downto 0);

          Y: OUT unsigned(N-1 downto 0));

END ENTITY cnt1s;

ARCHITECTURE behav OF cnt1s IS

BEGIN

    PROCESS(X) is

        VARIABLE Cnt: INTEGER range 0 to N;        

    BEGIN

        FOR I in 0 to N-1 loop

            IF X(I) = '1' THEN

               Cnt := Cnt+1;

            END IF;                    

        END LOOP;

        Y <= TO_UNSIGNED(Cnt, N);        

    END PROCESS;

END ARCHITECTURE behav;

------------------------------------------------------------

-- entity:  SignExtend  - Extends sign bit of M bit word X 

--          to produce N bit output Y.

-- Note:    Assumes N > M

-- generic: M   - Number of bits in X

--          N   - Number of bits in Y

-- port:    X   - Input signal of M bits

--          Y   - Output signal of N bits

------------------------------------------------------------

library IEEE; USE IEEE.Std_Logic_1164.all; 

use ieee.numeric_std.all;

ENTITY SignExtend is

    GENERIC(M: integer := 16; N: integer := 32);

    PORT(X : IN signed(M-1 downto 0);

         Y : OUT signed(N-1 downto 0)         );

END SignExtend;

ARCHITECTURE behav OF SignExtend IS

BEGIN

    Y(N-1 downto M) <= (others => X(M-1));

END behav;
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Figure 1. Simulation of provided code. Error occurs at 20 ns.
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Figure 2. Simulation of corrected code.
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� Follow the guidelines on the class web page (available from � HYPERLINK "http://www.people.vcu.edu/~jhtucker/" ��http://www.people.vcu.edu/~jhtucker/�), and look under resources.


� This loads the entity tb. Note that tb is the entity of the test bench program defined in tb_lab1.vhd.


� Equivalent to selecting “View – All”.


� Equivalent to selecting in the signals window “View – Wave – Signals in Design”.


� Equivalent to selecting in the signals window “View – List – Signals in Design”. As you step through the program note how the list window changes.


� Runs the simulation for 1000 ns.
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