EE 3755    Homework 2      Due: November 17.
Estimated time to solve:
	Prob.1
	
	     10        
	minutes
	(15pts)

	Prob.2
	
	10
	minutes
	(15pts)

	Prob.3
	
	7
	hours
	(60pts)

	Having Script File
	5
	minutes
	(10pts)

	Total
	
	7hours and 25minutes


How to submit?
//  No hard copy.

//  Name your solution file as hw2.v

//  Name your script file   as hw2.txt

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

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

Use “script  hw2.txt “ command // To take a snap shot of your code. If you don’t know 
// script command, look at the handout.

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

Use “ncverilog hw2.v”           //To run your code.
then stop the script.
Example) SUN>script  hw2.txt

          SUN>cat hw2.v

          SUN>ncverilog hw2.v

          SUN>( stop script  by pressing CTRL-D)

#Do all your work on hw2.v file
After carefully reading the problem description, write code on the template file (hw2.v).
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           Fig.1.  Basic Population Counter.

              32 bit  input and 6 bit output.
## Problem description##

You are required to build a fast_population_counter unit.  module improved_pop(p,a,clk);

The basic population counter we covered in class is easy  to implement.

The one in the notes is basically adding each bit.
It adds 31 times when there are 32 ones (slow).

It doesn’t add at all when there are 32 zeroes (fast).

Sometimes it produces the result quickly and sometimes it does not, depending on the input values.

To improve the processing time, let’s apply a moderate level of parallelism.
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Fig.2. Improved Population Counter by applying parallelism.
Let’s assume 8 bit population counter takes 7 time units (clock cycles) to produce output and 

each adder  takes one time unit to produce output. Then the improved population counter will take
9 time units to produce output. The basic population counter may take more than 31 time units for

certain inputs such as 32 ones for input.

You are required to write code for the improved population counter.

Your code should implement the structure from fig.2.

Make the Improved Population Counter which processes at the speed of 9 time units.

Each 8 bit population counters produce output at the speed of 7 clock cycles  and 2 adder units produce output p21 and p22 at the speed of one clock cycle.

the adder unit which produces output p31 runs at the speed of one clock cycle.

The testbench is given. Don’t modify the testbench.

The output format is given so include proper code for the output.

One suggested output format is the following:

At time unit      9   pop_cnt =  1     number =        1
At time unit      18  pop_cnt =  1     number =        1

At time unit      27  pop_cnt =  1     number =        2

At time unit      36  pop_cnt =  1     number =        2

..

..

..
When you code properly and run the testbench, you may see those numbers.

Having proper output format is your responsibility. 

// Problem 0:
// Write down your name and your  account  here

// Your Name :  #######

// Your Account: #######

//
// Problem 1:  Convert the following numbers. (15pts)
//    1.1) Decimal     10      to 8-bit Binary: (2pts)
//     Write your answer here;
//   1.2) Decimal    -10      to 8-bit Binary (2pts)
//     Write your answer here: 
//    1.3) Decimal    10.375  to Binary (as many bits as needed) (3pts)

//     Write your answer here: 
//    1.4) Decimal   -10.375  to IEEE 754 Single Precision (8pts) 

//    (Show in hexadecimal): 

//   Write your answer here: 
Problem 2(15pts).  Precision in IEEE 754 single. 
2.1 Assume you are using IEEE 754 single format for your variables.
And you assign values to these two variables.

a = 1.23456780

b = 1.23456789

Is this following sentence true or false? Why?

a and b are equal. (True or False)

2.2  Assume you are using IEEE 754 single format for your variables.
      And you assign values to these two variables.
      a =  1.234

      b =  1.23

Is this following sentence true or false and Why?
a and b are equal.(True of False)

2.3 Assume you are using IEEE 754 single format for your variables.
     And you write your code:
     a = 12345678 + 0.1234567 
     Does the above code make any sense to you?

     (why or why not) explain briefly. 
Problem 3(60pts).

//  Complete the module so it can perform the required function.
//You have to declare variables and their sizes here

//You may also code more modules if you need.

 module improved_pop(p,a,clk);

   input [31:0] a;

   input        clk;

   output       p;

   reg [5:0]    p1,p2,p3,p4,p21,p22,p31;// for output of each units from fig.2.

// Declare more variables and write your code
   always @( posedge clk )

     begin

//Your code here.

end

endmodule
//Do not modify this testbench.

module test_all();

   integer i;

    reg ck;

    reg [31:0] a;

    wire [5:0] vs;

    initial  ck = 0;

    initial begin 

             for(i = 1; i<= 200; i = i+ 1) 

              begin

                 #10;

                 ck = ~ck;

                 a = i[31:5]+1;

              end

              end

              improved_pop pop_1(vs,a,ck);

endmodule
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