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Note: Answer to the point. Sketch figures wherever necessary. Q3 is compulsory.

Q1 (a) State the advantages of look ahead carry adder over ripple carry adder using equations and circuit
diagram (Assume 4 bit adder for example).

[10](CO3-L3)
OR

Q1 (b) Design a 4 bit BCD adder using IC 7483.
Q1 (c) Implement 12 bit  comparator using IC 7485.

[5 + 5](CO2-L3, CO2-L3)

Q2.(a) Implement the following Boolean functions -
(i) ( , , ) = ∑ (1,3,5,6) using 4:1 MUX
(ii) ( , , , ) = ∑ (0,1,5,6,7,9,10,15) using 8:1 MUX.
Q2 (b) Implement the following functions using two IC 74138

1( , , , ) = (0,4,8,10,14,15) & ( , , , ) = (1,3,5,7,9,11,13)
OR

Q2 (c) i) With the aid of block diagram clearly distinguish between a decoder and an encoder.
ii) Implement 4:16 decoder using Decoder 3:8.

Q2 (d) Implement full subtractor using single 3:8 decoder.
[2.5 + 2.5 + 5] (CO2-L2,CO2-L3)

Q3. (a) Explain the construction of master-slave JK flip flop and list its benefits.
(b) Explain an application of SR Latch with the required diagrams.

[5+5](CO4-L2)

Q4. (a) Explain Universal shift register.
[10](CO5-L2)

OR
Q4 (b) Draw the circuit and timing diagram for a 4-bit johnson counter with the starting value of 1000.

(c) Design asynchronous mod 8 binary ripple counter. Show its circuit and timing diagram.
[5+5](CO6-L4)

Q5 (a) Design a Mod -6 synchronous counter using clocked JK Flip Flop. Let the count sequence be 0 -> 2 -
> 3 -> 6 -> 5 -> 1 -> 0 …

OR
Q5 (b) Design and implement a synchronous 3 bit up/ down counter using D flip flop.

[10](CO5-L3)
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Q1. (a) State the advantages of Look ahead carry adder over ripple carry adder using
equations and circuit diagram (Assume 4 bit adder for example)

Ans:







Q1 (b) Design a 4 bit BCD adder using IC 7483



Q1 (c) Implement 12 bit comparator using IC 7485.

The design shown here 8 bit, for 12 bit design another IC 7485 is cascaded in a similar
manner.



Q2 a (i) ) ( , , ) = ∑ (1,3,5,6) using 4:1 MUX

Using VEM Technique

̅ ̅
0 1 2 3
4 5 6 7
0 1



Q2 a (ii) ( , , , ) = ∑ (0,1,5,6,7,9,10,15) using 8:1 MUX.̅ ̅ ̅ ̅ ̅ ̅ ̅
0 1 2 3 4 5 6 7
8 9 10 11 12 13 14 15

1 0 0 1

Q2 (b) Implement the following functions using two IC 74138( , , , ) = (0,4,8,10,14,15) & ( , , , ) = (1,3,5,7,9,11,13)



Q2 c i)

Decoders Encoder
Decoders have multiple input and output lines. If
n is number of input then output ≤ 2n. Therefore

number of input < number of output.

Encoders have multiple input and output lines
where number of input > number of output.

Only one output is active for a given input. Multiple outputs can be active for a given input.

Q2 c ii)



Q2 d) Full Subtractor

Decimal
Number

A B Brin D Brout

0 0 0 0 0 0
1 0 0 1 1 1
2 0 1 0 1 1
3 0 1 1 0 1
4 1 0 0 1 0
5 1 0 1 0 0
6 1 1 0 0 0
7 1 1 1 1 1



Q3. (a) Explain the construction of master slave JK flip flop and list its benefits.







Q3 (b) Explain an application of SR latch with the required diagrams



Q4 (a) Explain Universal shift register.



Q4 (b) Draw the circuit diagram and timing diagram for a 4 bit johnson counter with
thw starting value of 1000.

Timing diagram need to write for the johnson counter design

Q4 (c) Design asynchronous mod 8 binary ripple counter. Show its circuit and timing
diagram.

Ans: Design shown here is mod 16 (4-bit) binary ripple counter. Mod 8 can be designed in a
similar way.



Q5 a) Mod 6 synchronous counter 0 → 2 → 3 → 6 → 5 → 1 → 0

Assume that invalid state will reset counter to 0

Excitation Table for J K Flip Flop

Q Q+ J K
0 0 0 X
0 1 1 X
1 0 X 1
1 1 X 0



Present state Next State Excitation Table
Decimal

Value
Qa Qb Qc Decimal

Value
Qa Qb Qc Ja Ka Jb Kb Jc Kc

0 0 0 0 2 0 1 0 0 X 1 X 0 X
1 0 0 1 0 0 0 0 0 X 0 X X 1
2 0 1 0 3 0 1 1 0 X X 0 1 X
3 0 1 1 6 1 1 0 1 X X 0 X 1
4 1 0 0 0 0 0 0 X 1 0 X 0 X
5 1 0 1 1 0 0 1 X 1 0 X X 0
6 1 1 0 5 1 0 1 X 0 X 1 0 X
7 1 1 1 0 0 0 0 X 1 X 1 X 1

1
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Q5 b) Mod 8 synchronous up/ down counter

Excitation Table for D Flip Flop

Q Q+ D
0 0 0
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7
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VCC
5V
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C Q T
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F

U5A

7408J

U5B
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U4A

7432N

U4B

7432N



0 1 1
1 0 0
1 1 1

Present state Next State Excitation Table
Decimal Value / Qa Qb Qc Decimal Value Qa Qb Qc Da Db Dc

0 0 0 0 0 7 1 1 1 1 1 1
1 0 0 0 1 0 0 0 0 0 0 0
2 0 0 1 0 1 0 0 1 0 0 1
3 0 0 1 1 2 0 1 0 0 1 0
4 0 1 0 0 3 0 1 1 0 1 1
5 0 1 0 1 4 1 0 0 1 0 0
6 0 1 1 0 5 1 0 1 1 0 1
7 0 1 1 1 6 1 1 0 1 1 0
8 1 0 0 0 1 0 0 1 0 0 1
9 1 0 0 1 2 0 1 0 0 1 0

10 1 0 1 0 3 0 1 1 0 1 1
11 1 0 1 1 4 1 0 0 1 0 0
12 1 1 0 0 5 1 0 1 1 0 1
13 1 1 0 1 6 1 1 0 1 1 0
14 1 1 1 0 7 1 1 1 1 1 1
15 1 1 1 1 0 0 0 0 0 0 0

1
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1 1 1
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