
Digital Logic (CPE 231) 

Worksheet 3 
 

 

 

1. Design a combinational circuit that accepts a 4-bit BCD number and 

generates a binary number output equal to the square of the input number. 

  

2. Design a combinational circuit that accepts a 4-bit number and generates a 

3-bit binary number output that approximates the square root of the number. 

 

3. Perform technology mapping to NAND gates for the following circuits: 

 

a.  

 
b.  

 

 
 

 

4. Perform technology mapping to NOR gates for the circuits in problem 3. 



 

5. Implement the function 𝐹(𝐴, 𝐵, 𝐶) = 𝐴𝐵 + �̅�𝐶 using tri-state buffers and 

inverters only. 

 

6. Design a 4-to-16 line decoder with enable using five 2-to-4 decoders with 

enable. 

 

7. Design a 4-to-16 line decoder using a 3-to-8 line decoder, a 2-to-4 line 

decoder, and 16 2-input AND gates. 

 

8. Design a 5-to-32 line decoder using 2-to-4 line decoders and AND gates 

only. 

 

9. Design a 4-to-2 low priority encoder. (Hint: In a low-priority encoder, the 

input with lower subscript has higher priority, i.e. D0 has the highest 

priority and D3 has the lowest priority). 

 

10.  (a) Design an 8-to-1 line multiplexer using a 3-to-8 line decoder, 8 2-input 

AND gates and one 8-input OR gate. 

 (b) Repeat part (a), using two 4-to-1 line multiplexers and one 2-to-1 line 

multiplexer. 

 

11.  Design a dual 16-to-1 line multiplexer using one 4-to-16 line decoder, 2-

input AND gates, and 16-input OR gates. 

 

12.  A combinational circuit is defined by the following three Boolean 

functions: 

𝐹1 = 𝑋 + 𝑍̅̅ ̅̅ ̅̅ ̅̅ + 𝑋𝑌𝑍 

𝐹2 = 𝑋 + 𝑍̅̅ ̅̅ ̅̅ ̅̅ + �̅�𝑌𝑍 

𝐹3 = 𝑋�̅�𝑍 + 𝑋 + 𝑍̅̅ ̅̅ ̅̅ ̅̅  

Design the circuit with a decoder and external OR gates. 

 

 

 

13.  Implement the following Boolean function with an 8-to-1 line multiplexer 

and a single inverter: 



𝐹(𝐴, 𝐵, 𝐶, 𝐷) = ∑(2,4,6,9,10,11,15)

𝑚

 

14. Implement the following Boolean function with a 4-to-1 line multiplexer 

and external gates.  

𝐹(𝐴, 𝐵, 𝐶, 𝐷) = ∑(1,3,4,11,12,13,14,15)

𝑚

 

Hint: Connect inputs A and B to the selection lines. The input requirements 

for the four data lines will be a function of the variables C and D. The 

values of these variables are obtained by expressing F as a function of C and 

D for each of the four cases when AB=00,01,10,and 11. These functions 

must be implemented with external gates. 


