
Problem 1 

 

1.  

 

  



2. We can imagine the circuit driven with stimulus that make all internal gates switching  

 

 

3.  

Min_Pulse minimum value for simulations or laboratory experimentation cannot be lower than tP. If 

Min_Pulse <  tP digital outputs are never reaching stable digital values VOH and VOL. 

  



4. 
 

 
 
 
5. 

 
  



 
Problem 2 
 

6. 

 
 
7. Use the calculator to calculate radix 2 numbers. Data size is 12 bit. Apply the 2C convention for integers.   

 
  



8. Min_Pulse = 105 ns 
 

 

 
 

  



9. Plan C2 allows top-down architecture organisation using simpler components. In a second phase, circuits 
can be optimised reducing the number of components and multiplexers.  

 
10. Solved for 8-bits at P4: https://digsys.upc.edu/csd/P04/P4.html  
 
 
 
 
11. Solved at this P3 tutorial:   https://digsys.upc.edu/csd/P03/Comp_4bitC2/Comp_4bit.html  
 
 
 
12. EQ is a bitwise XOR operation followed by a 12-input NOR gate.  
 

First level of gates:  

K11 = A11B11; K10 = A10B10; ….K0 = A0B0  
 
Then a second level  NOR  
EQ = ( K11 + K10 + ··· +  K1 + K0 )’ 
 
If the numbers are identical, all XOR outputs are 0, and so, EQ = 1 
If any Ai ≠ Bi   Ki = 1, and thus  EQ = 0 

  

https://digsys.upc.edu/csd/P04/P4.html
https://digsys.upc.edu/csd/P03/Comp_4bitC2/Comp_4bit.html


 
13. Solved for example in this P2 plan A tutorial on Adder_1bit: 
https://digsys.upc.edu/csd/P03/Adder_1bit_A/Adder_1bit_A.html  

 

 

𝐶𝑜 =  𝑓(𝐴𝑖, 𝐵𝑖, 𝐶𝑖) = ∏ 𝑀(0, 1, 2, 4) 

 

𝑆𝑜 =  𝑓(𝐴𝑖, 𝐵𝑖, 𝐶𝑖) = ∏ 𝑀(0, 3, 5, 6) 

 
 

  Problem 3 
14.          15. 

 
16. 

 

https://digsys.upc.edu/csd/P03/Adder_1bit_A/Adder_1bit_A.html

