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 Internal Assessment Test 4– March 2022 Sub: Analog and Digital Electronics Sub Code: 18CS33 Branch ISE Date: 21/03/2022 Duration: 3 Hrs Max Marks: 100 Sem/Sec: III / A, B and C OBE 

Answer any FIVE FULL Questions MARKS CO RBT Module 1,5 1 a With a neat circuit diagram and mathematical analysis explain voltage divider bias circuit by approximate analysis 10 CO1 L2 b Explain the construction, working and characteristics of photodiode. 10 CO1 L2 or 2 a Explain Analog to Digital and Digital to Analog converter with an example. 10 CO2 L2 b Write a note on Ring counter and Johnson counter. 10 CO4 L2 Module 1,2 3 a Explain current to voltage converter and adjustable voltage regulator. 10 CO1 L2 b Solve S=F (A, B, C, D) = Σm (2,3,4,5,13,15) + Πd (8, 9, 10, 11) using MEV to get minimum SOP expression. 10 CO3 L3 or 4 a With neat sketch, explain the working principle of SISO shift register.  10 CO4 L2 b With the help of state graph, state transition tables and timing diagram explain sequential parity checker. 10 CO4 L2 Module 5 5 a Solve S= F (A, B, C, D) = Σm (0,1,4,8,9,10) + d (2,11) using K map to get minimum SOP expression. 10 CO3 L3 b Find the minimum SOP for the function f (a, b, c, d) =∑m (0, 1, 2, 5, 6, 7, 8, 9, 10, 14) using Quine-McCluskey method. Determine prime implicants. 10 CO3 L3 or 6 a With a block diagram explain the working of 4-bit parallel adder with accumulator. 10 CO4 L2 b Design mod 5 counter using JK flip flops 10 CO4 L3 Module 1,5 7 a With a neat diagram and waveform, explain the working principle of astable multi vibrator using IC 555 timer. 10 CO1 L2 b Explain how 4 bits register with data, load, clear and clock input is constructed using D flip flops. 10 CO4 L2 or 8 a Design 3-bit synchronous binary counter using transition table of T flip flop. 10 CO4 L3 b Using a 741 op-amp with a supply of 12V, design inverting Schmitt trigger circuit to have trigger points of ±2V 10 CO1 L3 Module 1,5 9 a With hysteresis characteristics explain the working of Inverting Schmitt Trigger circuit. 10 CO1 L2 b Construct a 2nd order high pass filter with neat sketch and write its response curve 10 CO1 L3 or 10 a Design a random counter using T FF whose transition is  0        4          7         2       3 0 10 CO4 L3 b With an example explain Petrik’s method. 10 CO3 L2               Faculty Signature   CCI Signature    HOD Signature 



 USN           
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Answer any FIVE FULL Questions MARKS CO RBT 1  a. With a neat circuit diagram and mathematical analysis explain voltage divider bias circuit by approximate analysis  
Solution:  10 CO1 L2 b. Explain the construction, working and characteristics of photodiode 
Solution: 

10 CO1 L2 



   



2                a. Explain Analog to Digital and Digital to Analog converter with an example 
Solution: 

 

  10 CO2 L2 



b. Write a note on Ring counter and Johnson counter. 
Solution: 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. 
Johnson Counter Schematic Design The schematic of 4-bit Johnson counter consists of 4 D-flip flops or 4 JK-flip flops. These flip-flopsare connected with each other in cascade setup. The output of each flip-flop is connected with theinput of the succeeding flip-flop. The complemented output of the last flip-flop is connected withthe input of the first flip-flop. The Same clock input is connected with all flip-flops. There is clearinput for resetting the state to default 0000. Johnson counter’s schematic design is given below.  
Working of Johnson Counter The default state of Johnson counter is 0000 thus before starting the clock input we need to clearthe counter using clear input. Whenever a clock edge hits the counter the output of each flip-flop will transfer to the next stage(flip-flop) but the inverted output of the last flip-flop will shift to the first stage making the state1000. Upon next clock cycle, another ‘1’ will stack in from the left side as the inverted output of the laststage will be shifted to the first stage. On next clock cycle, another ‘1’ will add in from left until the state becomes 1111. Now that the last flip-flop’s output is ‘1’, the next clock cycle will shift the invert of the last flip-flop which is ‘0’ into the first flip-flop. It will result in stacking ‘0’ from the left side. This stackingof the first 0 will make the state 1111 into 0111. The next coming clock cycles will stack in 0’s from the left making the states 0011, 0001 & 0000with each clock cycle. Eventually, it reaches its default state and it starts from the beginning again.  10 CO1 L2 



3  a. Explain current to voltage converter and adjustable voltage regulator. 
Solution:  10 CO1 L2 



b. Solve S=F (A, B, C, D) = Σm (2,3,4,5,13,15) + Πd (8, 9, 10, 11) using MEV to get minimum SOP expression. 
Solution: 

10 CO3 L3 4  a. With neat sketch, explain the working principle of SISO shift register. 
Solution:   10 CO4 L2 



b. With the help of state graph, state transition tables and timing diagram explain sequential parity checker. 
Solution:   10 CO4 L2 5 a. Solve S= F (A, B, C, D) = Σm (0,1,4,8,9,10) + d (2,11) using K map to get minimum SOP expression  
Solution: 

  
 

10 CO3 L3 



b. Find the minimum SOP for the function f (a, b, c, d) =∑m (0, 1, 2, 5, 6, 7, 8, 9, 10, 14) using Quine-McCluskey method. Determine prime implicants 
Solution:   10 CO3 L3  6  a. With a block diagram explain the working of 4-bit parallel adder with accumulator  
Solution: 

 

10 CO4 L2 



b. Design mod 5 counter using JK flip flops. 
Solution:   10 CO4 L3 



   7  a. With a neat diagram and waveform, explain the working principle of astable multi vibrator using IC 555 timer. 
Solution: 

        10 CO1 L2 



  b. Explain how 4 bits register with data, load, clear and clock input is constructed using D flip flops 
Solution: 

  10 CO4 L2 



8 a. Design 3-bit synchronous binary counter using transition table of T flip flop. 
Solution:    10 CO4 L3 b. Using a 741 op-amp with a supply of 12V, design inverting Schmitt trigger circuit to have trigger points of ±2V 
Solutions:  10 CO1 L3 



 9 a. With hysteresis characteristics explain the working of Inverting Schmitt Trigger circuit. 
Solutions:  10 CO1 L2 b. Construct a 2nd order high pass filter with neat sketch and write its response curve 
Solutions: 

10 CO4 L2 



10 a. Design a random counter using T FF whose transition is  0        4          7         2       3       0 
Solutions: 

 

 

 

10 CO4 L23 



 b. With an example explain Petrik’s method. 
Solutions:    10 CO3 L2  
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