EE 3755    Homework 2      Due: Nov 12, 2007

Estimated time to solve:
Reading Description for Homework:  20 minutes

Prob.1                               2 minutes.

Prob.2                              60 minutes.

Prob.3                               3 minutes.
Prob.4                              60 minutes. 
Preparing text files                  30 minutes.

Total                              175 minutes.

How to submit?
//No hard copy.

//Name your program file  as hw2.v

//Name your script  file  as hw2.txt

//Leave your program file(hw2.v) and 

//your script file(hw2.txt) on the class account.
Finish your program file(hw2.v) first, then do the followings:

Use “script  hw2.txt “ command // To take a snap shot of your program. If you don’t know 

// script command, look at the handout.

Use “cat  hw2.v” command     // To display  contents of  your program.

Use “ncverilog hw2.v”          // To run your program.(remember you DON’T run “csh” since there was

 // a change on the system due to license problem)

 //When you connect to department computer at home, try to connect

 // to “agent” machine. 

then stop the script.
Example)  SUN>script  hw2.txt

          SUN>cat hw2.v

          SUN>ncverilog hw2.v

          SUN>  ( stop script  by pressing CTRL-D)
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Fig.1. For the problem 1 and 2.
Two  inputs A and B. Output C(summation of A and B)

A summation module takes inputs A and B and produces output, C.  
                        Ck
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Fig.2. This Figure applies for Type I and Type II Module.
Input A, Input B, Clock Ck, and Output C.

Type I Module.

Description of Type I Module:

The module accepts  2 one bit inputs A, and B and produces the summation(Output C) of A and B.

The module takes 8 clock cycles to produce the summation of A and B after giving stable inputs, A and B for 2 cycles (It needs total 10 cycles to process one addition). When inputs are given at time 1 and 2, the summation of A and B is available at time 11 at the above Fig.1.(Look at time 1 and 2; the output is available at time 11.)  

The inputs A, and B should be stable(No change) for 2 clock cycles. Otherwise the module considers there are no inputs. So the module will not change the previous output.
(Look at time 21 and 22 for input B; the input(B) is not stable for 2 clock cycles ; the output is not changed at time 31.)
For example:

At time 1,2; the module  takes inputs, if inputs are stable, it produces output at time 11.

(Output is 0 from time 1 to 10; assume initial output is 0;)

(then output is 1 from time 11 to 20;since the inputs at time1,2 are 0(for A)and 1(for B))

At time11,12; 
the module takes inputs, if inputs are stable, it produces output at time 21.

(Output is 2 from time 21 to 30)

At time21,22; 
the module takes inputs, if inputs are stable, it produces output at time 31.

(Output is 2 from time 31 to 40:since inputs are not stable(B changed from 1 to 0 at time 21 to 22), NO changing for output)

(When both inputs are not stable for 2 cycles, the module will not change the previous output) 

And so on.
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//Problem 1. Fill out the output(C) from time 11 to time 31 for the above inputs A and B for Type I Module. (10 pts)
(asking this, just help you solve problem 2; very easy to answer)
//Answer:

//At time    11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

//Output(C):                                                              

//Problem 2. Construct Type I Module with above description by filling code to type_one_adder module on the hw2.v file.(40 pts)
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Fig.3. For the problem 3 and 4.
Type II module. Two inputs A and B. Output C(summation of A and B)

A summation module takes inputs A and B and produces output, C. 

Type II Module.

Description of Type II Module:

This module acts very similar to Type I module, except it keeps looking next inputs when input changes. Type I module doesn’t do anything when input changes. Type I module just wait 10cycles and look for next inputs. 

This Type II module is looking next stable inputs and when the next stable inputs are ready, it processes addition of the two inputs.

The module accepts 2 one bit inputs A, and B and produces the summation(Output C) of A and B.

The module takes 8 clock cycles to produce the summation of A and B after giving stable inputs, A and B for 2 cycles (It needs total 10 cycles to process one addition). When stable inputs are given at time x and x+1, the summation of A and B is available at time x+10(to simplify the problem, consider x as an odd number) at the above Fig.3.(Look at time 1 and 2; the output is available at time 11.)  

The inputs A, and B should be stable(No change) for 2 clock cycles. Otherwise the module is looking next stable inputs(Look at time 21 and 22 for input B; the input(B) is not stable for 2 clock cycles; next stable inputs which are available at time 23 and 24;it will not take inputs at time 22 and 23;consider the module takes inputs at odd number of cycle)  

For example:

At time 1,2; the module  takes inputs, if inputs are stable, it produces output at time 11.

(Output is 0 from time 1 to 10; assume initial output is 0;)

(then output is 1 from time 11 to 20;since the inputs at time1,2 are 0(for A)and 1(for B))

At time11,12; 

the module takes inputs, if inputs are stable, it produces output at time 21.

(Output is 2 from time 21 to 30)

At time21,22; 

the module takes inputs, if inputs are stable, it produces output at time 31.

Since the inputs are not stable, the module is looking  next stable inputs which are available at time 23 to 24.

(Output is 2 from time 31 to 32:since inputs are not stable(B changed from 1 to 0 at time 21 to 22; the output stays 1 from time 33 to 42 )
And so on.
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//Problem 3. Fill out the output(C) from time 11 to time 31 for the above inputs A and B for Type II Module. (10 pts)

(asking this, just help you solve problem 4; easy to answer)

//Answer:

//At time    11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

//Output(C): 

//Problem 4. Construct Type II Module with above description by filling code to type_two_adder module on the hw2.v file.(40 pts)
/// LSU EE 3755  Fall  2007 Verilog Homework 2- Program template.
// Instructions:
//
// Copy this to a file( name it  hw2.v) and save on  your  class account.   

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

////////////////////////////////////////////////////////////////////////////////
/// Problem 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 1

//Answer:

//At time    11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

//Output(C):                                                                   

////////////////////////////////////////////////////////////////////////////////

/// Problem 2

module type_one_adder(c,a,b,ck);

   input a, b, ck;

   output c;

   // your solution goes here 
   // less than 30 lines 

endmodule

////////////////////////////////////////////////////////////////////////////////

/// Problem 3
//Answer:

//At time    11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

//Output(C):                                                                   

////////////////////////////////////////////////////////////////////////////////

/// Problem 4
module type_two_adder(c,a,b,ck);

   input a, b, ck;

   output c;

   // your solution goes here  

   // less than 35 lines. almost identical to the code for the problem 2. 
endmodule

/// Test Bench

/// Do not modify test bench

module test();

   wire [1:0]   c,c2;

   reg   a,a2, b,b2, ck,ck2;

   integer      i;

   type_one_adder adder1(c,a,b,ck);

   type_two_adder adder2(c2,a2,b2,ck2);

   initial begin

      for(i=1; i<=150; i=i+1) begin

        a = i[2:2]*i[3:3];

        b = i[2:2];

        ck = i[0:0];

        #1;

    $display("at the test i= %d ,a = %d,b=%d,c =%d,ck=%d\n",i,a,b,c,ck);

     end

     for(i=1; i<=150; i=i+1) begin

        a2 = i[2:2]*i[3:3];

        b2 = i[2:2];

        ck2 = i[0:0];

        #1;

    $display("at the test i2= %d ,a2 = %d,b2=%d,c2 =%d,ck2=%d\n",i,a2,b2,c2,ck2);

     end

     $display("Tests completed.");

  end

endmodule
