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Answer any FIVE FULL Questions MARKS CO RBT 

1 a. Derive an expression for collector current and emitter current of a voltage divider 

bias circuit. 

Solution: 

 

8 CO1 L2 

b. Explain relaxation oscillator 

Solution: 

 
Oscillator generally refers to the circuit which produces periodic and repetitive output 

like a sine wave or square wave. An oscillator can be a mechanical or electronic 

construction that produces oscillation depending on a few variables. 

 

6 CO1 L3 



c. Sketch and explain the working of peak detector 
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a. Explain R2R ladder type of ADC with a neat diagram 

Solution: 

 

08 CO1 L2 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b. List the advantage of active filter over passive filter 

Solution: 

 

 

6 CO1 L2 

c. For the circuit shown in fig find the value of R1 and R2 if supply voltages are 12 

and -12V 

 

Solution: 

 

06   



3  a. Find all the prime implicants for the function 

F(a,b,c,d)= Π(0,2,3,4,512,13) + Πd(8,10). 

Solution: 

 

10 CO3 L2 



 
 



 
Solution: 
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4  a. Explain petricks  method 

Solution: 

. 

6 CO3 L2 



b. Apply MEV method to find the essential prime implicants for the Boolean 

expression f(a,b,c,d)= Σm(3,4,5,7,11,12,13,15) 

.  

8 CO1 L2 

      c. Explain entered variable method 

 

8   

5 a. Explain importance of three state buffer. 

Solution: 

6 CO4 L2 



 
 

b. Explain with a neat diagram 3 to 8 line decoder. 

Solution: 

 

. 

 

6 CO4 L1 

c. What is multiplxer.write the logic diagram for 8:1 multiplexer using 4 input 

nand gate and or gates 

Solution: 

8   



 
6 Write a note on hazards 

Solution: 

 

7 CO5 L3 

a. What is programmable logic array? How does PLA differ from PAL? 

Solution: 
. A programmable logic array (PLA) is a kind of programmable logic device used to 

implement combinational logic circuits. 
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      c.  Distinguish between sequential and combinational 

 

7   

7 a. What are the three different models for writing a module body in VHDL? 

Give example for any one model 

Solution: 

 

 

6 CO2 L2 



 
b. Derive characteristics equations for JK,T,D and SR flip flop 

Solution: 

 

 
 

c. Give VHDL code for 4:1 multiplexer using conditional assign statement. 

Solution: 
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8 a. With a neat diagram explain VHDL Program  

. 

Solution: 

 

6 CO5 L2 

b. Derive the excitation table for JK flip flop and SR flip flop. How SR flip flop 

is converted to T flip flop. 

Solutions: 
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c. Explain how to convert D flip flop to T flip flop  

Solution: 

 
In SR flip flop, both the inputs 'S' and 'R' are replaced by two inputs J and K. It means the 

J and K input equates to S and R, respectively. 
The two 2-input AND gates are replaced by two 3-input NAND gates. The third input of 

each gate is connected to the outputs at Q and Q'. The cross-coupling of the SR flip-flop 

permits the previous invalid condition of (S = "1", R = "1") to be used to produce the 

"toggle action" as the two inputs are now interlocked. 
If the circuit is "set", the J input is interrupted from the "0" position of Q' through the 

lower NAND gate. If the circuit is "RESET", K input is interrupted from 0 positions of Q 

through the upper NAND gate. Since Q and Q' are always different, we can use them to 

control the input. When both inputs 'J' and 'K' are set to 1, the JK toggles the flip flop as 

per the given truth table. 
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https://www.javatpoint.com/nand-gate-in-digital-electronics


9 a. Explain with a neat diagram parallel adder with an accumulator. 

Solutions: 

 

 

10   

      b. Design Mod 5 counter using JK flip flop. 

Solution: 

 

10 CO4 L2 

    



 

10 a. With a neat diagram, explain SISO 

Solutions: 

Working of Ring Counter 

Ring counter’s state needs to be set before the operation. Since ring counter circulates 1 through all 

stages, and there are no external inputs except the clock signal. So we need to set its state to initial 

state 1000 manually. We need to set the first stage flip-flop and clear the rest of the stages to obtain 

the state 1000.The preset input pin is designed to do this function. The schematic of ring counter is 

given below: 

 
First, we need to set the initial state 1000 through preset input. 

Whenever the first clock edge hits the counter the outputs of each stage shifts to the next 

succeeding stage. And the output of the last will shift to the first stage making the state 0100. 

Upon next clock cycle, each stage will update its state according to its input. So the ‘1’ will be 

shifted to the third stage making the state 0010. Upon another clock cycle, the ‘1’ will reach the last 

stage making the 0001. 

Now upon next clock cycle, ‘1’ from the last stage (flip-flop) will shift back to the first stage 

making the initial state 1000. And it starts again from the first state repeating itself considering the 

clock signal is provided. This is how the data inside the ring counter circulates in the ring. 

Ring counter divides the frequency of the clock signal by ‘n’. n is the bit size of the ring counter. 

So ring counter can be used as a frequency divider. 

6 CO5 L2 

b. Mention application of shift register 

Solutions: 

 

8 CO1 L2 

https://www.electricaltechnology.org/wp-content/uploads/2018/04/ring-counter-schematic.png


 

  

 
c. Explain the working of three bit shift register. 

Solution: 
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