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Q.2a. Give the classification of different IC technologies. 
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b.For a differential amplifier using ideal op-amp(Shown in Fig. 2)  
 

   (i) Find the output voltage vo 
 

          (ii) Show that the output corresponding to common-mode voltage  
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              (iii) Find CMRR of the amplifier if 
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Fig.2 
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Q.3 a. Draw and explain the circuit diagram of the voltage to current converter 

(Transconductance Amplifier). (8) 
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b.Explain the following non-ideal dc characteristics of real op-amp: 
   (i)  Input bias current 
   (ii) Input offset current 
   (iii) Input offset voltage  
         (iv) Thermal drift 
 
Q.3  b. Refer Section 3.2 of textbook Linear Integrated Circuits, Revised Second Edition, D Roy 
Choudhury, Shail B. Jain, New Age International Publishers.           
 
 
 
Q.4  a. Design a circuit diagram of non-inverting integrator, also derive it’s input output 

relation.   
 
  

  
 
 
 
 
b.Design a circuit diagram of zero crossing detector using op-amp as comparator. 
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Q.5 a. Describe the pin diagram of 555 timer IC and give examples of its application. 
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b.Design a circuit diagram of 3 bit R-2R Ladder DAC and also derive it’s input output relation. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c.Explain the working of Series Op-Amp voltage regulator with its circuit  diagram. 
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Ans:    Refer Section 3.2 of textbook Linear Integrated Circuits, Revised Second Edition, D  Roy Choudhury, 

Shail B. Jain, New Age International Publishers. 
 

Q.6a. What are alphanumeric codes? Give suitable example and numbers of bits in the code?    
 
Ans a. Codes that represent letters of the alphabet, punctuation marks and other special characters as  
well as numbers are called as alphanumeric codes. 
Most widely used alphanumeric code is the American Standard Code for information Interchange(ASCII) 
and it is of 7 bits. 27 = 128 possible code groups. 
 
b.What is the advantage and disadvantage of encoding a decimal number in BCD as compared 
with straight binary? 
 
Ans    The main advantage of the BCD code is the relative ease of converting to and from a decimal 
compared to straight binary conversion to and from decimal.  
Disadvantage is that we require a large number of bits for BCD representation 
             13710 = 100010012        (binary, 7 bits) 
             13710 = 0001 0011 0111  (BCD,  12 bits) 
 
c. Perform the following conversions:  
   (i)   (1011.0011)2 = ( ____ )10 (ii)  (204.125)10  = (____)16  
   (iii) (25.25) 10 = (____) 2     (iv) (B4.C9)16 = (_____)10  
        (v)  (5431.4)8 = (____)16   
 

Ans    (i) (1011.0011)2 = (28.1875 )10    (ii)  (204.125)10  = (CC.2)16 
        (iii) (25.25) 10 = (11001.01) 2    (iv) (B4.C9)16 = (180.78515)10 
        (v)  (5431.4)8 = (B19.8)16   
  

 
Q.7  a. What are the advantages of digital systems over analog systems? 
 
Ans  Advantages of digital systems: 
               (i) Digital systems are easier to design 

(ii) Information storage is easy 
(iii) Accuracy and precision are greater 
(iv) operation can be programmed 
(v) Less affected by noise 
(vi) More digital circuits can be fabricated on IC Chips. 

 
 
 
 
 
b.Minimize the given expression by using Boolean algebra, )DB)(CBB)(C1(BY +++=   
 
Ans. B(1+C)(B+B’C)(B+D) 
       = B(B+C)(B+D) 
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       =(BB+BC)(B+D) 
       =(B+BC)(B+D) 
       =B(1+C)(B+D) 
       =B(B+D) 
       =BB+BD=B(1+D) 
       =B 
 
 
 

c.Design a combinational logic circuit with three input variables(say A, B, C) that produce a 
logic 1 output (say Y)when more than one input variables are logic 1.Draw the truth table and 
minimize expression using k-map. 
 
Ans.  
 
 
c. The truth table for given problem is shown below, A, B and C as input and Y output 

           
 
                
 
 
 
 
From truth table solving k-map we get,  Y= AC + BC + AB and logic diagram as shown above 
 
 
 
 
 
 
 
Q.8  a. What is Multiplexer? Draw the logic diagram and functional table for the 4×1 MUX. 
 
Ans. Multiplexer is a digital switch. It allows digital information from several sources to be routed  onto a 
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single output line. The basic multiplexer has several data-input lines and a single output line. The 
selection of a particular input line is controlled by a set of selection lines. Normally, there are 2n  input 
lines and n selection lines whose bit combinations determine which input is selected.. Therefore, 
multiplexer is 'many into one' and it provide the digital equivalent of anlog selection switch.4 to one line 
MUX is shown below : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. Design a Full Adder Circuit using two Half adder circuits and other basic gate? 
 
Ans. 
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Q.9  a. Compare between Synchronous sequential circuits and asynchronous sequential 

circuits?        
 
Ans 

Synchronous sequential circuits Asynchronous sequential circuits 
In synchronous circuits, memory 
elements are clocked flip-flops. 

In asynchronous circuits, memory 
elements are either unclocked flip-flops 
or time delay elements. 

In synchronous circuits, the 
change in input signals can affect 
memory element upon activation 
of clock signal. 

In asynchronous circuits change in input 
signals can affect memory element at 
any instant of time. 
  

The maximum operating speed of 
clock depends on time delays 
involved 

Because of absence of clock, 
asynchronous circuits can operate faster 
than synchronous circuits. 

Easier to design. More difficult to design. 
 
 
b.Draw the circuit diagram of J-K flip-flop using NAND gate and draw the truth table and 
excitation table of J-K flip-flop. 
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Textbook 

 
1.  Linear Integrated Circuits, Revised Second Edition, D Roy Choudhury, Shail B. 

Jain, New Age International Publishers. 
 
2.  Digital Systems – Principles and Applications, Ninth Edition, Ronald J Tocci, Neal S 

Widmer and Gregory L. Moss, Pearson Education, 2008 

J-K flip-flop using nand gate and draw the truth table and exitaion table of J-K flip-flop. 
 
 
 
 
 
 
 
 
            Truth table          Excitation Table 
 
 
 

 
 
 
c. Explain and draw 4 bit Serial In / Parallel Out Shift Register, show the status of register at 

various clock pulses if data 10111 is fed into it. 
 
Ans. 4 bit Serial In / Parallel Out Shift Register 
 

 


