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4.1.1 if-else statement

• if-else Statement

– Missing-else Design on a Latch
• Uses the if-else statement in a level-trigger always block
• LHS signal ``q'' must be declared as reg
• All the signals able to trigger the design circuit must be included in 

the trigger list



4.1.1 if-else statement

• if-else Statement
– Missing-else Design on a Latch

• A recommended coding style:
– First, the circuit design is divided into a combinational logic AND 

using an assign block (line 15) and a sequential latch using an 
always block (lines 16-23). 

– In addition, a missing-else design is employed in the if-else 
statement. A missing-else design is very common to describe 
latches that is highly recommended in this book. 



4.1.1 if-else statement

• if-else Statement
– Missing-else Design on a Register

• Two ``negedge rst'' and ``posedge clk'', are listed in the sensitivity list
• A recommended coding style:

– A combinational logic AND using an assign block (line 15) and a 
sequential latch using an always block (lines 16-24). 

– A missing-else design is employed. 



4.1.1 if-else statement

• if-else Statement
– Using Logic Operators in if-else Statement

• A recommended design
– Using a simple nested conditional assignment, the same functions 

are realized. 
– assign blocks are recommended for combinational circuit and latch 

designs, due to its simplicity and readability



4.1.1 if-else statement

• if-else Statement
– Nested if-else Statement

• A recommended design
– A concurrent assign block shown in 16-

17. 



4.1.2 case statement

• case Statement

– A Design on a 4-to-1 Multiplexer Using case-endcase 
Statement



4.1.2 case statement

• case Statement
– A Design on a 4-to-1 Multiplexer Using case-endcase 

Statement
• An equivalent design 



4.1.2 case statement

• case Statement
– Missing Default in case-endcase

• An unwanted latch may be generated.
• For simulation, the signal ``d'' will sustain its previous value when 

``sel=2'h3'' occurs. 
• Missing default is not recommended. 



4.1.2 case statement

• case Statement
– X and Z in case-endcase



4.1.2 case statement

• case Statement
– X and Z in case-endcase



4.1.3 for/while/repeat/forever loop

• for/while/repeat/forever loop
– Verilog HDL supports loop statements in always and initial 

blocks. 

– for loop
• 1) initializes a variable that controls the number of loops executed; 
• 2) evaluates an expression that exits when the result is FALSE and 

executes its statement when the result is TRUE; 
• 3) executes a step assignment to modify the value of the loop-

control variable. 



4.1.3 for/while/repeat/forever loop

• for/while/repeat/forever loop
– for loop

• One of the practical applications using a for loop is to refresh a 
memory block or register array.

• A register array is declared: 
– The depth of the register array: ``mem[0:15]''. Notice that in the 

bracket it starts with the minimum 0 and ends with the maximum 
15 which is different from other declarations 

– The width of each memory cell: ``reg [7:0]''. 



4.1.3 for/while/repeat/forever loop

• for/while/repeat/forever loop
– while loop

• Executes a statement until the 
expression becomes FALSE.

• for/while/repeat/forever loop
– repeat loop

• Executes the statement as the 
fixed number of times. 



4.1.3 for/while/repeat/forever loop

• for/while/repeat/forever loop
– repeat loop

– forever loop
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4.2 Blocking and Non-Blocking

• Differences Between Blocking and Non-Blocking
– Blocking assignment

• Uses the equals (=) character 
• Used in assign block and initial block
• Be carried out in sequence.

– Nonblocking assignment
• Uses the less-than-equals (<=) character. 
• Used in always block and initial block
• Be executed in parallel



4.2 Blocking and Non-Blocking

• 4.2.1 Examples of Blocking Designs 



4.2 Blocking and Non-Blocking

• 4.2.1 Examples of Blocking Designs
– Simulation Results of Blocking Designs 



4.2 Blocking and Non-Blocking

• 4.2.1 Examples of Blocking Designs
– Hardware Results 



4.2 Blocking and Non-Blocking

• 4.2.2 Examples of Non-Blocking Designs 
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4.3 Asynchronous and Synchronous Reset in 
Verilog 

• 4.3.1 Asynchronous 
reset 
– An asynchronous reset 

activates as soon as 
the reset signal is 
asserted.

– In sensitivity list
• 4.3.2 Synchronous 

reset 
– A synchronous reset 

activates on the active 
clock edge when the 
reset signal is asserted. 

– Not in sensitivity list



4.3 Asynchronous and Synchronous Reset in 
Verilog 

• Simulation Waveform of Asynchronous and Synchronous 
Reset



Outline

4.1 Design Statements in always and initial: if-else, 
case, for/while/repeat/forever loop
4.2 Blocking and Non-Blocking
4.3 Asynchronous and Synchronous Reset
4.4 Hierarchical Design and Instantiation
4.5 RTL Design Rules with Verilog HDL



4.4 Hierarchical Design and Instantiation

• 4.4.1 Verilog Design Example of Hierarchical Design
– full_adder

• u1_half_adder
– XOR
– AND

• u2_half_adder
– XOR 
– AND

• OR gate



4.4 Hierarchical Design and Instantiation

• 4.4.1 Verilog Design 
Example of Hierarchical 
Design
– full_adder

• u1_half_adder
– XOR
– AND

• u2_half_adder
– XOR 
– AND

• OR gate



4.4 Hierarchical Design and Instantiation

• 4.4.2 Verilog Testbench Example of Instantiation 
– tb_full_adder

• u_full_adder
– u1_half_adder
– u2_half_adder
– OR
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