EE 3755    Homework 2      Due: March 18,2005

Estimated time to solve:

Prob.1_1        2 mins.// 1 line answer.

Prob.1_2        2 mins.// 1 line answer.

Prob.2         20 mins.// fill out the program file, leave 

Prob.3         20 mins.// on your directory and submit 

Prob.4         20 mins.// a hard copy.

Total:         64 mins.

How to submit? // Hard copy at the class room.
For Problem 2,3,and 4 ,you also have to leave your program on your account.

Please write down actual time you spend to do the each problem.

Use “script “ command to take a snap shot of your program.

After run “script “

Use “cat” command to display  contents of  your program.

Use “ncverilog” to run your program.

then stop the script.

Prob.2 to Prob. 4 are easy to code. Each one takes less than 5 lines.

Prob. 1_1  What kind of hardware is this?(module WhatIsThis1)

          (you may find this on lecture note)  (5 mins.)

module WhatIsThis1(o,s,a,b);

   input [7:0] a, b;

   output [7:0] s;

   output       o;

 

   assign {o,s} = a + b;

 

endmodule

 
Prob.1_2 What kind of hardware is this?(module WhatIsThis2)

module WhatIsThis2(s,o,a,b);

   input [7:0] a, b;

   output [7:0] s;

   output       o;

 

   assign s = a + b;

 

   wire   sa = a[7];

   wire   sb = b[7];

   wire   ss = s[7];

 

   assign o = sa != sb   ? 0 :

                     sb == ss ? 0 : 1;

 

endmodule

//Program problem – problem  2,3, and 4.

    Copy the homework template into your account and  name it  hw1.v.  Simulate the welcome module in the homework template.

The logic diagram below is a 1-bit slice of a circuit that is used to determine whether a=~b.

One bit of one integer is put on input a and one bit of the other integer is put on input b.

(If the number has ten bits then ten slices would be needed.)

Ports ei and eo work something like carry in and carry out in a binary full adder.

Input ei is logic 1 if the higher bits of the two numbers are not equal. (ahigh=~bhigh).

Output eo is logic 1 if ei=1 and a=~b.
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Fig.1 ) Slice of the unit.

The homework template contains module definitions for solutions to the problems below. It

also contains a testbench, called test, that can be used to test the modules.

This should be the module that you simulate when testing the other modules. Do not modify testbench.

For example) if a=1, b=0 and ei=1, eo will be 1

Problem 2: Complete module neq_slice_es (in the homework template) so that it is an explicit

structural description of the 1-bit slice hardware illustrated above. Remember that this module

only handles one bit of a and b.

Problem 3: Complete module neq_slice so that it is an implicit structural description of the 1-bit

slice hardware illustrated above. Remember that this module only handles one bit of a and b.

Problem 4: Module nequality is used to compare two four-bit numbers. It has two four-bit inputs, a and b, and a one-bit output eq.

Complete the module so that output eq is 1 iff a and ~b are equal. The module must instantiate four copies of

neq_slice,

from the problem above.

For example) if 4 bit a=1111, b=0000 or a=1010, b=0101

eq will be 1.

These are just examples.

Hint )The solution should be something like this :

This is not the solution for the problem:

//intentional mistakes in  it.

module not_eq(eq,a,b);

input [3:0] a, b;

output eq;

wire e1, e2, e3;

neq_slice es3(e2,a[3],b[3],1'b0);

neq_slice es2(e3,a[2],b[2],e3);

neq_slice es1(e1,a[1],b[1],e2);

neq_slice es0(eq,a[0],b[0],e1);

endmodule

////////////////////////////////////////////////////////////////////////////////
///
/// LSU EE 3755 Spring 2005 Verilog_Homework 1- Program template.
 /// Instructions:
  //
  // Copy this to a file( name it  hw01.v) and save on  your
  // class account.   

//Use this  file for your solution.  Your entire solution should be in
  // this file.
  //
  // Do not rename the modules in this file and be sure to use the filename given above.

////////////////////////////////////////////////////////////////////////////////
/// Problem 2_0
///

module hello();

   initial begin
      //display your name and class account.
      // Write your code here.
      // for example
      // if your name is "Clark Kent" and class account is ee375501
      // the exact answer will be: 
      //
$display("ee375501 Clark Kent\n");//simply change the account number and  name.
   end
endmodule
////////////////////////////////////////////////////////////////////////////////
/// Problem 2
///

module neq_slice_es(eo,a,b,ei);
   input a, b, ei;
   output eo;
   wire   aneb, aeqb;
   // your solution goes here  

endmodule


////////////////////////////////////////////////////////////////////////////////
/// Problem 3
///

module neq_slice(eo,a,b,ei);
   input a, b, ei;
   output eo;

   // your solution goes here

endmodule


////////////////////////////////////////////////////////////////////////////////
/// Problem 4
///

module nequal(eq,a,b);
   input [3:0] a, b;
   output      eq;

   wire        e1, e2, e3;

   // your solution goes here

endmodule

////////////////////////////////////////////////////////////////////////////////
/// Test Bench
///
// Do not modify test bench

module test();

  reg abit, bbit, ei;
    wire eoe, eoi, eq;
    reg [3:0] a, b,c;

   neq_slice_es ees(eoe,abit,bbit,ei);
   neq_slice eis(eoi,abit,bbit,ei);
   nequal eqaul1(eq,a,b);

   integer   i, es_probs, ei_probs, eq_probs;
   reg       shadow_eo, shadow_eq;

   initial 
     begin
        es_probs = 0;
        ei_probs = 0;
        eq_probs = 0;

        for(i=0; i<8; i=i+1) 
          begin

             {abit,bbit,ei} = i[2:0];
             shadow_eo = ( abit != bbit ) && ei;

             #1;

             if( shadow_eo !== eoe ) 
               begin
                  if( !es_probs ) 
                    $display("Problem with eq_slice_es at a = %d, b = %d, ei = %d",
                             abit, bbit, ei);
                  es_probs = es_probs + 1;
               end

             if( shadow_eo !== eoi ) 
               begin
                  if( !ei_probs ) 
                    $display("Problem with eq_slice at a = %d, b = %d, ei = %d",
                             abit, bbit, ei);
                  ei_probs = ei_probs + 1;
               end
          end
        
        for(i=0; i<256; i=i+1) 
          begin

             {a,b} = i[7:0];
             shadow_eq = a ==~b;

             #1; 

             if( shadow_eq !== eq ) 
               begin
                  if( !ei_probs ) 
                    $display("Problem with not equal at a = %d, b = %d", a, b);
                  eq_probs = eq_probs + 1;
               end
             
          end
        
        $display("Done with tests.");
        if( eq_probs + es_probs + ei_probs == 0 ) $display("No problems found.");
     end
   
endmodule

