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Internal Assessment Test 3 – Dec 2022 

Sub: Verilog HDL Sub Code: 18EC56 Branch: ECE 

Date: 27/1/22 Duration: 90 min’s Max Marks: 50 Sem/Sec: 5th/A,B,C,D OBE 

Answer any FIVE FULL Questions MARKS CO RBT 

1  Use dataflow description style of Verilog HDL to design 4-bit adder using Carry look 

ahead logic. 

         [10] C03 L2 

2  Describe the following statements with an example: initial and always         [10] CO4 L3 

3  What are blocking and non-blocking assignment statements? Explain with examples.         [10] CO4 L2 

4  With syntax explain conditional, branching and loop statements available in Verilog 

HDL behavioral description. 

        [10] CO4 L2 

5  Define a function to multiply two 4-bit numbers a and b. The output is an 8-bitvalue.  CO4 L3 

6  Create a design that uses the 4-bit full adder. Use a conditional compilation 

(`ifdef). Compile the fulladd4 with defparam statements if the text macro 

DPARAM is defined by the `define statement; otherwise, compile the fulladd4 

with module instance parameter values. 

[10] C05    L1 

7  What is logic synthesis? Explain the basic computer-aided logic synthesis using 

flow chart also List the problems addressed by automated logic synthesis. 

[10] C06 L2 
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1.Use dataflow description style of Verilog HDL to design 4-bit adder using Carry look ahead logic. 

 

 

  
 

 

 

 

 
 

 

 

 

  

 



 

 

 

 

 

2. Describe the following statements with an example: initial and always 

 

 

 

⚫ Two basic structured procedure statements 

always 

initial 

 All behavioral statements can appear only inside these blocks 

 Each always or initial block has a separate activity flow (concurrency) 

Start from simulation time 0 

 

Structured Procedures: 

initial statement 

⚫  Starts at time 0 

⚫ Executes only once during a simulation 

⚫ Multiple initial blocks, execute in parallel 

 All start at time 0 

 Each finishes independently 

⚫ Syntax: 

initial 

begin 

 // behavioral statements 

end 

 

 

⚫  Example: 

module stimulus;  

  reg x, y, a, b, m; 

  initial 

    m= 1’b0; 

  initial 

  begin 

    #5 a=1’b1; 

    #25 b=1’b0; 

  end 

 initial  

  begin 

    #10 x=1’b0; 

    #25 y=1’b1; 

  end 

 

 
 

 



 

 

always statement 

⚫ Start at time 0 

⚫ Execute the statements in a looping fashion 

⚫ Example 

module clock_gen(output reg clock); 

  // Initialize clock at time zero 

  initial 

    clock = 1’b0; 

  // Toggle clock every half-cycle (time period =20) 

  always 

    #10 clock = ~clock; 

  initial 

    #1000 $finish; 

endmodule  

 

 

 

 3.What are blocking and non-blocking assignment statements? Explain with examples. 

Procedural Assignment 

⚫ It updates the value of reg, integer , real or time variables. 

⚫ Types of Procedural Assignment : 

⚫ Blocking Statement  

⚫ Non blocking Statement 

 

⚫  The two types of procedural assignments 

 Blocking assignments 

 Non-blocking assignments 

⚫ Blocking assignments 

 are executed in order (sequentially) 

 They use = operator 

 Example: 

reg x, y, z; 

reg [15:0] reg_a, reg_b; 

integer count; 

initial begin 

  x=0; y=1; z=1; 

  count=0;  

reg_a= 16’b0; reg_b = reg_a; 

  #15 reg_a[2] = 1’b1; 

  #10 reg_b[15:13] = {x, y, z}; 

  count = count + 1; 

end 

 

⚫ Non-blocking assignments 

 All statements are executed parallely , except the statements with delays specified. 

 They use <= operator 

 Example: 

reg x, y, z; 

reg [15:0] reg_a, reg_b; 

integer count; 

initial begin 

  x=0; y=1; z=1; 



 

  count=0;  

reg_a= 16’b0; reg_b = reg_a; 

 #15 reg_a[2] <= 1’b1; 

 #10 reg_b[15:13] <= {x, y, z}; 

  count <= count + 1; 

end 

 

 

 

With syntax explain conditional, branching and loop statements available in Verilog HDL behavioral 

description 

  
 

 



 

 

 

 
 

 

 

 

 

  
 

 

 

 



 

  
 

 

 

 

 

 

 
 

 

 

 

 



 

 

 

 

 

 
 

 

 

 5. Define a function to multiply two 4-bit numbers a and b. The output is an 8-bitvalue 

 

 

 

 
  

 

 

 

 

 

 



 

6. Create a design that uses the 4-bit full adder. Use a conditional compilation (`ifdef). Compile the fulladd4 

with defparam statements if the text macro DPARAM is defined by the `define statement; otherwise, 

compile the fulladd4 with module instance parameter values. 

 

 

A 1-bit full adder FA is defined with gates and with delay parameters as shown below. // Define a 1-bit full 

adder module fulladd(sum,c_out,a,b,c_in);  

parameter d_sum=0,d_cout=0; //I/O port declarations  

output sum,c_out; 

 input a,b,c_in; //Internal nets 

 wire s1,c1,c2;  

//Instantiate logic gate primitives  

xor(s1,a,b);  

and(c1,a,b); 

 xor #(d_sum) (sum,s1,c_in); //delay on output sum is d_sum  

and (c2,s1,c_in);  

or #(d_out) (c_out,c2,c1); //delay on output c_out is d_cout  

endmodule 

 

 
 



 

  
 

 

 

 

 

 
 

 

 

 

 



 

  
  

 

 

 

 

7. What is logic synthesis? Explain the basic computer-aided logic synthesis using flow chart also List the 

problems addressed by automated logic synthesis. 

 

 

 
 

 



 

  
 

 

 

  
 

 

 

• Impact of Logic Synthesis 



 

• Logic synthesis has revolutionized the digital design industry by significantly improvingproductivity 

and by reducing design cycle time. Before the days of automated logicsynthesis, when designs were 

converted to gates manually, the design process had thefollowing limitations: 

 For large designs, manual conversion was prone to human error. A small gate missed somewhere could 

mean redesign of entire blocks. 

• The designer could never be sure that the design constraints were going to be met until the gate-level 

implementation was completed and tested. 

• A significant portion of the design cycle was dominated by the time taken to convert a high-level design 

into gates. 

• If the gate-level design did not meet requirements, the turnaround time for redesign of blocks was very 

high.  

 


