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Q1 (a) Distinguish between. 
 (i) entity and architecture.  
 (ii) structural modeling and behavioural modeling in VHDL code. 

[2] 

Q1 (b) Perform the arithmetic operation (+17) + (-28) using 
(i) sign magnitude method,  
(ii) sign 1’s complement method and  
(iii) sign 2’s complement method.  

[3] 

    
    
Q2 (a) Explain the purpose of totem pole output stage of a 3-input TTL NAND gate with totem 

pole output driver. 
[2] 

Q2 (b) List the advantages of CMOS logic. Design a CMOS logic circuit for the following Boolean 
function: 
𝐹 =  ∑ (0,1,2,3,4)௠            

[3] 

    
    
Q3 (a) Distinguish between Associative property and Distributive property of Boolean Algebra. 

Convert the following Boolean function to a minimum number of literals: 
𝒀 = [𝑨𝑩 ഥ (𝑪 + 𝑩𝑫) + 𝑨ഥ𝑩ഥ]𝑪    

[2] 

Q3 (b) Devise a combinational circuit for the following Boolean function            
  𝑭 = 𝒀ഥ𝒁ഥ +  𝑿 ഥ 𝒀ഥ + 𝑾തതത𝑿𝒁 + 𝑾𝑿𝒁ഥ)  
using NAND gates only.     

[3] 

    
    
Q4 (a) Formulate the Boolean function  𝑭 = 𝑨ഥ𝑪ഥ + 𝑩 into a Canonical POS form. [2] 
Q4 (b) Evaluate the simplification of the following Boolean function and obtain the minimal-SOP 

expression by Karnaugh map:  

𝑭 = ෍(𝟏, 𝟐, 𝟓, 𝟔, 𝟕, 𝟗, 𝟏𝟓) + ෍(𝟎, 𝟖, 𝟏𝟎, 𝟏𝟑)

𝒅

 

[3] 

    
    
Q5 (a) Write the truth table of a full subtractor and construct it using a decoder and logic gates. [2] 
Q5 (b) Perform the BCD-addition of 29 with 17. Construct the logic circuit for this BCD addition 

using 4-bit binary adders and logic gates. 
[3] 
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