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                                                           WINTER– 17 EXAMINATION 
 Subject Name:    Principles of Digital Techniques     Model Answer   Subject 
Code:    
Important Instructions to examiners: 

1) The answers should be examined by key words and not as word-to-
word as given in the model answer scheme. 

2) The model answer and the answer written by candidate may vary but 
the examiner may try to assess the understanding level of the 
candidate. 

3) The language errors such as grammatical, spelling errors should not be 
given more Importance (Not applicable for subject English and 
Communication Skills. 

4) While assessing figures, examiner may give credit for principal 
components indicated in the figure. The figures drawn by candidate 
and model answer may vary. The examiner may give credit for any 
equivalent figure drawn. 

5) Credits may be given step wise for numerical problems. In some cases, 
the assumed constant values may vary and there may be some 
difference in the candidate’s answers and model answer. 

6) In case of some questions credit may be given by judgement on part of 
examiner of relevant answer based on candidate’s understanding. 

7) For programming language papers, credit may be given to any other 
program based on equivalent concept. 
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1. a) Attempt any SIX of the following:      Marks 12 

(i) Draw symbol of EXOR gate and also write its truth table.  

Ans:- (Symbol-1 mks, truth table- 1mks) 

Symbol 

 

Truth table 

A B Y 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

 

(ii) Identify the functions of IC 0800 and IC 0809. 

Ans:- ( Functions-1 mks each) 

1) 0800-8 bit ADC  IC 

2) 0809-8 Bit DAC  IC 

(iii) Convert the following binary number to gray code: 

1) 1101001 

2) 11111 

Ans:- ( Each conversion - 1mks each) 
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(iv) What is the role of Present and clear  terminal of flip-flop? 

Ans:- ( Role of each terminal, 1 mkseach) 
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(v) Compare TTL and CMOS Logic families. (2 points)  

Ans:-( Relevant 2points of  comparison- 1 mks for each point) 

 

 

(vi) What is Tristate buffer? Draw its symbol. 

Ans:- ( Definition- 1 mks, symbol-1 mks) 

 

Symbol 
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(vii) Define modulus of counter? How many flip flops are required for mod 5 counter? 

Ans:- ( Definition-1 mks, no. of flipflops required used -1 mks) 

Modulus of a counter is defined as the no. of states or count through which the counter can 

progress. It depends on the no. of flipflops  ‘N’ used . For ‘N’ no of flipflops used modulus or 

MOD is , MOD =2N . 

 

(viii) State the necessity of multiplexer. 

Ans:- ( Need 2 points , 1 mks each) 

 

b) Attempt any TWO of the following:      Marks 8  

(i) Convert the following into Binary and Add them (A96)16 + (28B)16 

Ans:- (Correct answer – 4 mks) 
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(ii) Differentiate between Synchronous and Asynchronous counter. 

Ans:- ( 4 points of differentiation- 4 mks ) 

Parameters Synchronous counter Asynchronous counter 

 Definition Clock pulses are applied 

simultaneously 

Clock pulses are applied to first 

flipflop, output of first flipflop acts 

as clock pulses  for next and so on. 

Design Complexity simple complicated 

Propagation Delay 

/speed 

Less delay so more speed More delay so less speed 

Applications High frequency applications Low frequency applications 

Problem of glitches Absent Present 
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(iii) Draw circuit diagram of 1:4. Demux using logic gate. Write its truth table.  

Ans:- ( Circuit diagram using gates-2 mks,  truth table- 2 mks) 

 

 

 

2. Attempt any Four of the following:      Marks 16  

a) Compare EPROM and flash memory.  

Ans:- ( 4 points of comparison- 4 mks) 
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b) Describe operation of full adder with proper truth table and logical diagram.  

Ans:- ( Diagram- 2mks,truth table – 1mks,  Theory/operation- 1mks) 

A full adder is a combinational logic circuit that performs addition between three bits, the 

two input bits A and  B, and carry C from the previous bit. 

Block diagram 

 

Truth Table 
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Circuit diagram using gates 

 

 

c) Convert the following number into Binary: 

(i) (736.6)8 

(ii) (2F9.25)16 

Ans:- ( Each correct conversion – 2 mks) 
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d) State and prove De Morgan’s Theorems. 

Ans:- ( Each state and proof using table- 2 mks each) 
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e) Draw the diagram of 3-bit twisted ring counter using JK F/F. Also write its truth table. Draw 

waveforms.  

Ans:- ( Diagram- 2 mks, truth table-1 mks, waveforms-1 mks) 

Diagram 
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Truth table 

 

Waveforms 
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f) Draw the block diagram of successive approximation type ADC and explain its working.  

Ans:- ( Block diagram- 2 mks, working- 2 mks) 
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3. Attempt any Four of the following:      Marks 16 

a) Convert the following expression into their standard SOP form Y – A + BC + ABC + B . 

Ans:- ( correct conversion- 4 mks) 
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b) What is Race around condition and how it is eliminated? 

Ans:- ( Race around condition- 2 mks,  methods to eliminate – 2 mks) 

 

c) Solve the following using 1s and 2 s complement method. 

(i) (42)10 – (63)10  

(ii) (11010)2 – (11100)2  

Ans:- ( Each conversion -1 mks ) 
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d) What is priority encoder? Draw the truth and symbol table of decimal of BCD encoder. 

Ans:- ( Priority encoder definition- 1 mks, truth table -2 mks, symbol-  1 mks) 

 

 

symbol 
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e) Draw 4 bit weighted resistor DAC and give expression for output voltage. 

Ans:- ( Diagram-2mks,expression- 2 mks) 
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f) Reduce the following Boolen expression using Boolen laws.  

i) Y = AB + AB + AB + A B      ii) Y = ABC + ABC + ABC  

Ans:- ( Each reduction- 2 mks) 

i) 

 

 

 

ii) 
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4. Attempt any Four of the following:      Marks 16 

a) Draw the internal diagram of IC 7490. Design mod 8 counter using IC 7490. 

Ans:- (internal diagram of IC 7490- 2 mks, mod 8 counter using IC7490- 2 mks) 

Internal diagram 

 

Mod 8 counter 
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b) Explain with circuit diagram, the principle of TTL gate (NAND) with totem pole. 

Ans:- ( Diagram- 2 mks, truth table – 1 mks, explaination- 1 mks) 
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c) Calculate analog output of 4 bit DAC and digital input is 1011. Assume V fs = 5V. 

Ans:- ( Formula – 1 mks, correct problem solving- 3 mks) 
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d) Compare sequential and combinational logic circuit. (Four points). 

Ans:-  ( Relevant four points of comparison – 4 mks) 
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e) Implement OR gate and AND gate using NAND gate. 

Ans:- ( Each implementation – 2 mks) 

 

 

f) Compare single slope and dual slope ADC. 

Ans:-  ( Relevant 4points – 4 mks) 
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5. Attempt any Four of the following:      Marks 16 

a) Compare R-2R and binary weighted register. 

Ans:- ( Relevant 4points – 4 mks) 

 

b) Define memory? Write down types of memory. 
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Ans:- ( Definition- 1 mks,  Types-= 3 mks) 

Memory- A sequential logic circuit and hence a group of flipflops that can store data in the 

binary form. . 

 

 

c) Draw PIPO  shift register. State applications of shift register.  

Ans:- ( Diagram – 2 mks, applications-any 2 – 2 mks) 

4 bit PIPO is as shown- 

 

Applications – any 2 
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d) Design 16:1 MUX using 8:1 MUX. 

Ans:- ( Correct andv relevant diagram- 4 mks) 

 

e) Give  any four characteristics of CMOS and ECL logic families.  

Ans:-( Relevant 4 characteristics of each-  1/2 mks) 

CMOS-( any 4 characteristics) 
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ECL-any 4 chatacteristics 

 

 

f) Convert the following decimal numbera into excess-3 code  

(i) (5)10 

(ii) (25)10 

(iii) (46)10 

(iv) 144.4)10 

Ans:-  ( Each correct conversion- 1 mks) 
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6. Attempt any Four of the following:      Marks 16 

a) Draw block diagram and explain working of dual slop ADC. 

Ans:- ( Block diagram- 2 mks, working – 2 mks) 
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b) Describe working of SR latch using NAND gates with proper truth table. 

Ans:- ( Diagram-  2mks, working – 1 mks, truth table-1 mks) 
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c) Draw the block diagram of ALU IC 74181 and also write its operation. 

Ans:- ( Block diagram- 2 mks, operation- 2 mks) 

 

 

Operation- 

A 4 bit ALU does arithematic and logical operations on 4 bits inputs Aand B , Output is achieved 

on output F.The IC can perform 16 arithematic and 16 logical operations that depends on mode 

control M. 

For M=0, it does logical operation  

For M=1, Arithematic operation.The details of pins are as shown- 
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d) Mention any eight Boolen laws. 

Ans:- ( Eight laws- ½ mks each) 
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e) Draw 3 bit synchronous counter with truth table and explain working. 

Ans:- ( Diagram- 2 mks, working – 1 mks, truth table – 1mks) 
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f) Draw and explain static RAM cell (TTL). 

Ans:- ( Diagram- 2 mks, explanation – 2 mks) 
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