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10.

11.

Answer ALL questions.
PART A — (10 x 2 = 20 marks)

What is meant by universal gate? Why NAND and NOR gates are called so0?
What is meant by a priority encoder? How is it different from encoder?

How does a J-K flip flop differ from an S-R flip flop in its basic operation? What
is its advantage over an S-R flip flop?

What is the advantage of a synchronous counter over an asynchronous
counter? What is its disadvantage?

What is programmable array logic? How does it differ from ROM?
What is FPGA? What are the advantages of FPGA? |

What are the merits and demerits of the TTL family?

List the characteristics of ECL logic gates. |

Compare I2L and CMOS with respect to fan-in and power dissipation.
Why does the MOS family mostly use the NMOS device?

PART B — (5 x 16 = 80 marks)

(a) (1) Minimize the following function using Quine MéCluskéy method
FA, B, C,D)=2m(0,2,3,6,7,8,10,11,12,15). | (10)

(ii) Design a full subtractor circuit and implement using only NAND
gates. (6)

Or
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(ii)

Design a combination logic circuit to convert BCD code to gray code.
' (10

Realize 16 : 1 multiplexer and explain. ' (6)

Design a 2-input 2-output synchronous sequential circuit which produces
an output y = 1, whenever any of the following input sequences occurs :
1101, 1011 or 1001 The circuit resets to the initial state after a 1 output
is generated. :

®
(ii)

@

(ii)

(i)
®

(i)

®

(ii)

Or

Draw the circuit of clocked S-R flip flop and explain its operation
with truth table. ©)

‘Draw the circuit of 4-bit binary synchronous counter and explain its

Operation. - ; 8

Implement the following Boolean expressions usihg ROM :
F,(A,B,C)=2m(0,1,3,5)

F, (4, B,C)=2m (0,3,5,7). | 9

Realize the following function using 8 : 1 MUX

F(A,B,C)=2m(0,2,4,6,7). M
Or

Tabulate the PLA programmable table for the four Boolean
functions listed below and minimize the number of product terms :

F, =(x,5,2)=2m(1,2,4,6)
F, =(x,y,2)=2m(0,1,6,7)
F, =(x,y,2)=tm(2,6)

F,=(x,5,2)=2m(1,2,3,5,7). 1
Write short note on CPLD. : . )]
Draw the circuit of a 2-input TTL NAND gate and ‘explain its
operation. ‘ ' (10)
Explain the following terms with reference to a logic gate : 6)
(1) Fan-out

(2) Noise Margin
(3) Speed- Power product.

Or
With the help of neat circuit diagram, explain the working of
2-input MOS NOR gate. ‘ 8

Explain TTL to CMOS and CMOS to TTL interfacing. (8)
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(a)

(b)

(i) Explain the NMOS realization of AND and OR gates. - (8)

(i) - Draw the block diagram for the basic structure of a CMOS circuit
and explain, . . (8)

Or
Derive a CMOS complex gate for the following logic function :
F(x, ¥, 2, w)=2m (0, 1, 2, 4,5, 6, 8, 9, 10)
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