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Part A
[Answer any lua questions from the followings; figures in the right margin indicate full marks.]

l(a). Design a circuit that compares two 2-bit numbers, A and B, to check whether
they are equal or unequal. The circuit has three output x,y.z, so that x=l if
A=B or y:l if A>B or z=l if A<B.

l(b). Explain the rnain functional difference between a Binary adder and BCD
adder with an example.

l(c). Design a BCD adder to add two single digit decimal numbers. Your answer

should include the detail design procedure.

2(a). Design a 4-bit binary parallel adder including look ahead carry generator.

2(b). Define decoder. lmplement a full-subtractor circuit by means ofa decoder.

2(c). Construct a 5x32 decoder using two 4x l6 decoders.

3(a). Design a Quadruple 2-to-l line multiplexer.

3(b). Draw the characteristic and excitation tables of RS and JK flip flops.

3(c). D[aw the logic diagram of a 'D' & 'T' flip flop using only NAND gates.

I

6

5

3

2

4

3

3

Part B

IAnswer any ![4gg questions lrom the tbllorvings; figures in the right margin indicate full rnarks,]

4(a). Draw the state table and state diagram for the following sequential circuit.

x l--ta'-4--}

4(b). Design a 3-bit synchronous counter using D fliptlop.
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5(a). How two NOR gates can construct a l-bit memory element? Explain with
proper logic diagrarn.

5(b). Draw the logic diagram ofa JK flip-flop and find out the next stete ofthe
flip-flop for the following conditions explaining the operation ofthe circuit.

i) Present state Q(t)=0, Inputs J=i and K=0.
ii) Present state Q(t)=1, Inputs J=1, K=l .

5(c). lntroduce the multiple transition problem in triggering ofclocked flip-flops.
How this problem can be solved by using amaster_slave flip_flop?

6(a). Draw a 4-bit serial in/serial out shift register. AIso draw the output wave
forms for the following data input and the clock waveform if it is ied to the
above register.
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-6(ht. 4$l,,r" rou need to store 8-bit ofdata in a register. How many clock pulse
you will need to load the data and to read the date ifthe register is a:

(i) Serial in-serial out register
(ii) Serial in-parallel our register
(iii) Parallel in-serial out register
(iv) Parallel in-parallel out register

6(c). Draw the ce^"^F^c f,lble ofa 5-bit Jonson counter and its logic diaoram

7(a). D, -' ral out shift regisrer.
7(b)' ]. -"uc the states of the follow ing state table and d raw the reduced state table

and diagram.

Present state Next state Output
x=0 x=0 x= I

a a d I 0
b e d 0 0
c a b 0 I
d e f 0 I

e a f 0 I
f f 0 I
g a f 0 i

7(c). Draw the state table for a j bit counter and determine the flip_flop inputs if
it is to be designed with j-K flip-flop.
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