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Answer any FIVE FULL Questions MARKS CO RBT 1 a. What is biasing? Mention different BJT biasing techniques. Explain voltage divider bias. 
Solution: Transistor Biasing is the establishment of suitable dc-values such as IC, VCE, IB, etc., by using a dc-source. When BJT is properly biased, amplification of signal takes place. There are mainly three types of biasing a transistor: Base bias or Fixed bias, Collector-to-Base bias, Voltage-divider bias.   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. Write a note on opto coupler  The Figure  describes the basic operation of an optocoupler. When current is not being applied via Pin 1, the LED is off, and the circuit connected to Pins 4 and 5 is experiencing no current flow. When power is applied to the input circuit, the LED switches on, the sensor detects the light, closes the switch and initiates current flow in the output circuit, as shown in the Figure 6   



2                                               a. Explain active filter. List advantages of active filters over passive filters. 
Solution: Filter is a frequency selective circuit commonly used in signal processing that passes signal of specified range of frequencies and blocks the signals of frequencies outside the band. Active filters are attractive due to their – • Flexibility in gain control • Small component size • No loading Problem • Pass band gain • Use of the inductors can be avoided Filters are useful in many areas of applications, such as Communication and Signal Processing. They are found in electronic systems like Radio, Television, Telephones, Radars, satellites, and Biomedical instruments. Active filters offer the following advantages over Passive filters: • Gain and frequency adjustment flexibility • No loading problem & No insertion loss • Size and weight • Cost. Most commonly used active filters are – • Low-pass filter, High-pass filter, Band-pass filter, Band-stop filter (Band-reject filter), and All-pass filter. 06 CO1 L2 b. Explain with diagram, R-2R ladder type D to A converter 
Solution:   8 CO1 L2 c. Define op-amp. Explain the performance parameters of op-amp. Solution: An Op-Amp is a direct-coupled high gain, high bandwidth differential amplifier with very high value of input impedance and very low value of output impedance. 06   



The ideal Op-Amp model was derived to simplify circuit calculations. The ideal Op-Amp model makes three assumptions: 1. Input resistance (impedance), Ri = ∞ 2. Output resistance (impedance), Ro = 0 3. Open-loop (differential voltage) gain, Ad = ∞ Based on these three assumptions, other assumptions can be derived: 1. Since Ri = ∞, Ii = Ini = 0 2. Since Ro = 0, Vo = Ad * Vd 3. Zero DC input and output offset voltages 4. Bandwidth and slew rate are also infinite, as no frequency dependencies are assumed. 5. Drift is also zero, as there is no changes in performance over time, temperature, power supply variations, and so on 6. Since output voltage depends only on differential input voltage, it rejects any voltage common to both inputs. Hence, common mode gain = 0 3  a. Explain don’t care conditions with an example. 
Solution: The Don’t Care conditions allow us to replace the empty cell of a K-Map to form a grouping of the variables which is larger than that of forming groups without don’t care. While forming groups of cells, we can consider a Don’t Care cell as 1 or 0 or we can also ignore that cell. Therefore, the “Don’t Care” condition can help us to form a larger group of cells.  4 CO3 L2 



 
b. Reduce the followingfunction using k Map S= F (A, B, C, D) = Σm (0,1,4,8,9,10) + d (2,11)  

Solution:     8 CO3 L2 c.  Using QM method, simplify the expression f(p.q.r,s)= Σm(0,3,5,6,7,11,14) Solution:  8   



 4  a. Explain entered variable map method 

Solution: 
Minimization procedure for VEM – Now, let’s see how to find SOP expression if a VEM is given. 1. Write all the variables(original and complimented forms are treated as two different variables) in the map as 0, leave 0’s, minterms and don’t cares as it is and obtain the SOP expression. 2. (a) Select one variable and make all occurrences of that variable as 1, write minterms (1’s) as don’t cares, leave 0’s and don’t cares as it is. Now, obtain the SOP expression. (b) Multiply the obtained SOP expression with the concerned variable. 3. Repeat step 2 for all the variables in the k-map. 4. SOP of VEM is obtained by ORing all the obtained SOP expressions. 5 CO3 L2 b. Apply QM method to find the essential prime implicants for the Boolean expression f(a,b,c,d)= Σm(1,3,6,7,9,10,12,13,14,15) 7 CO1 L2 



.        c. For the below expression, draw the logic diagram using AOI logic for minimal sum. Obtain minimal sum using K-map  8   5 a. What is hazard? List the types of hazards. Explain static 0 and static 1 hazard. 
Solution: 

 

6 CO4 L2 



 b. Differentiate between combinational and sequential circuit. 
Solution: 

 .  6 CO4 L1 c. Implement the following using PLA A=(1,2,4,6) B=(0,1,6,7) C=(2,6) Solution: 8   



 6 a. Implement the following function using 8:1 multiplexer F(a,b,c,d)=Σm(0,1,5,6,8,10,12,15) 
Solution: 

 

7 CO5 L3 b. 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. 6 CO5 L2 



          c.  Realize the following using 3:8 decoder           i) f(a,b,c) = Σm(1,2,3,4)    ii) f(a,b,c) = Σm(3,5,7)  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:  8                             6 CO4 L2 



8 a. Using structural model, write VHDL code for Half Adder. 
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:   8                                CO5 L2 



  c. With logic diagram explain JK 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.                     6 



9 a. Define counter. Design synchronous counter for the sequence 0,4,1,2,6,0,4 using JK flip flop. 
Solutions:  8         b. What is shift register? With a neat diagram, explain 4 bit parallel in serial out shift register. Solution: A shift register is a digital memory circuit found in calculators, computers, and data-processing systems. Bits (binary digits) enter the shift register at one end and emerge from the other end.  8 CO4 L2 



 c.   Write a note on sequential parity checker. 
Solutions:  4 CO4 L2 10 a. With a neat diagram, explain ring counter 
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: 6 CO5 L2 



 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. b. Design and implement MOD 5 synchronous counter using JK flip flop. Explain with timing diagram. 
Solutions:   8 CO1 L2 



   c. Write a note on parallel adder with accumulator. Solution:  6   
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