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1 (a) A 4-bit PIPO shift register using D flip-flops is designed such that it 

should load if Sh = 0 and Ld = 1, hold its state if Sh = Ld = 0, shift 

left if Sh = 1 and Ld = 0 and shift right if Sh = 1 and Ld = 1. Draw 

the circuit of this shift register using four D flip-flops and four 4-to-1 

MUXes. 

 

(b) Design a counter using T flip-flops which counts in the following 

sequence (circuit diagram not required): 

0 4  7  2  3  0… 

 

[5+5] CO5 L3 

2 (a) Analyze and identify the type of circuit (Moore or Mealy) given 

below. Obtain the next state equations, transition table, state table 

and state graph for the circuit.  

 
 

(b) A U-V flip-flop behaves as follows: 

If UV = 00, the flip-flop does not change state. 

If UV = 10, the flip-flop is set to Q = 0. 

If UV = 11, the flip-flop changes state. 

The input combination UV = 01 is not allowed. 

Complete the following table, using don’t-cares where possible. 

 

[8+2] CO5 L4 



3  Using dataflow modeling, write the VHDL code for the following:   

(a) A 2:1 multiplexer without using conditional signal assignment 

statement. 

(b) An 8:1 multiplexer using conditional signal assignment statement. 

[5+5] CO4 L3 

4  Explain in detail the two types of digital to analog conversion. [5+5] CO1 L2 

5 (a) Explain the working of a 3-bit Flash type ADC. 

(b) A 555 timer is configured to work in the astable mode with a 

frequency of 2 kHz and duty cycle of 80%. Assuming C=0.1uF, 

design the circuit. 

[5+5] CO1 
L2, 

L3 

6 (a) Explain the working and characteristics of photodiodes. 

(b) With the help of neat circuit diagrams and mathematical analysis, 

explain the accurate analysis technique of biasing a voltage divider 

circuit. 

 

[5+5] CO1 L2 
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1 
(a) A 4-bit PIPO shift register using D flip-flops is 

designed such that it should load if Sh = 0 and Ld 

= 1, hold its state if Sh = Ld = 0, shift left if Sh = 

1 and Ld = 0 and shift right if Sh = 1 and Ld = 1. 

Draw the circuit of this shift register using four D 

flip-flops and four 4-to-1 MUXes. 

 

 Show the next state table for this shift register. 

 Show the implementation of the shift register 

using four D flip-flops and four 4:1 MUXes. 

 

 

 

 

 

 

 

[2+3] 

[5+5] 10 
(b) Design a counter using T flip-flops which 

counts in the following sequence (circuit 

diagram not required): 

0 4  7  2  3  0… 

 

 Show the transition table for this counter & 

obtain the T inputs to the 3 flip-flops. 

 Obtain minimized expressions for Ta, Tb & Tc. 

 

 

 

 

 

[2.5+2.5] 



2 
(a) Analyze and identify the type of circuit (Moore or 

Mealy) given below. Obtain the next state 

equations, transition table, state table and state 

graph for the circuit.  

 
 (Moore circuit) - Obtain the input equations 

and output equation 

 Obtain the transition table 

 Obtain the state table 

 Illustrate using state graph. 

 

 

 

 

 

 

 

 

 

 

 

 

[2+2+2+2] 

[8+2] 10 

(b) A U-V flip-flop behaves as follows: 

If UV = 00, the flip-flop does not change state. 

If UV = 10, the flip-flop is set to Q = 0. 

If UV = 11, the flip-flop changes state. 

The input combination UV = 01 is not allowed. 

Complete the following table, using don’t-cares 

where possible. 

 
 Complete the excitation table using the 

state changes given in question. 

 

 

 

 

 

 

[2] 



3 
Using dataflow modeling, write the VHDL code for 

the following:   

(a) A 2:1 multiplexer without using conditional 

signal assignment statement. 

 

 Use proper syntax. 

 Using the correct logic, write the VHDL 

code for a 2:1 MUX without “when-

select”.  

 

 

 

[2+3] 

[5+5] 10 

(b) An 8:1 multiplexer using conditional signal 

assignment statement. 

 Use proper syntax. 

 Using the correct logic, write the VHDL code 

for an 8:1 MUX using “when-select”. 

 

 

 

[2+3] 

 

4 Explain in detail the two types of digital to analog 

conversion. 

 Diagram of Binary weighted resistor DAC 

 Expression for output voltage & its drawbacks 

 Diagram of R-2R ladder type DAC 

 Expression for output voltage & its advantages 

 

 

 

[2+3+2+3] 

[5+5] 10 

5 (a) Explain the working of a 3-bit Flash type ADC. 

 Circuit diagram 

 Truth table 

 Explanation for working 

 

[1.5+1.5+

2] 

[5+5] 10 
(b) A 555 timer is configured to work in the astable 

mode with a frequency of 2 kHz and duty cycle of 

80%. Assuming C=0.1uF, design the circuit. 

 Mention the formulas to be used in this 

problem 

 Calculate R1. 

 Calculate R2. 

 

 

[1+2+2] 

6 
(a) Explain the working and characteristics of 

photodiodes. 

 Diagram of photodiode 

 Explanation of working 

 VI characteristics of photodiode with 

explanation 

 

[1+2+2] 

 
[5+5] 10 



(b) With the help of neat circuit diagrams and 

mathematical analysis, explain the accurate 

analysis technique of biasing a voltage divider 

circuit. 

 Circuit diagram for voltage divider circuit & 

its equivalent Thevenin’s circuit 

 Show the mathematical analysis to obtain base 

current and collector voltage. 

 

 

 

[2+3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SOLUTIONS 

1. (a) A 4-bit PIPO shift register using D flip-flops is designed such that it should load if Sh 

= 0 and Ld = 1, hold its state if Sh = Ld = 0, shift left if Sh = 1 and Ld = 0 and shift right if Sh 

= 1 and Ld = 1. Draw the circuit of this shift register using four D flip-flops and four 4-to-1 

MUXes. 

Answer: 

 



1. (b) Design a counter using T flip-flops which counts in the following sequence (circuit 

diagram not required): 

0 4  7  2  3  0… 

Answer: 

 

 

 



2. (a) Analyze and identify the type of circuit (Moore or Mealy) given below. Obtain the 

next state equations, transition table, state table and state graph for the circuit.  

 

Answer: 

 



 

 



2. (b) A U-V flip-flop behaves as follows: 

If UV = 00, the flip-flop does not change state. 

If UV = 10, the flip-flop is set to Q = 0. 

If UV = 11, the flip-flop changes state. 

The input combination UV = 01 is not allowed. 

Complete the following table, using don’t-cares where possible. 

 

Answer: 

 

 

3. Using dataflow modeling, write the VHDL code for the following:   

(a) A 2:1 multiplexer without using conditional signal assignment statement. 

Answer: 



 

 

(b) An 8:1 multiplexer using conditional signal assignment statement. 

Answer: 

 



 

 

4. Explain in detail the two types of digital to analog conversion.  

Answer: 



 

 



 



 

 

5. (a) Explain the working of a 3-bit Flash type ADC. 

Answer: 

 



 



 

 

(b) A 555 timer is configured to work in the astable mode with a frequency of 2 kHz and 

duty cycle of 80%. Assuming C=0.1uF, design the circuit. 

Answer: 



 

 



6. (a) Explain the working and characteristics of photodiodes. 

Answer: 

 

 



(b) With the help of neat circuit diagrams and mathematical analysis, explain the accurate 

analysis technique of biasing a voltage divider circuit. 

Answer: 

  

 



 

 

 

 

 


