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a) A 74178 shift register is described by the given table. All
state changes occur on the 1-0 transition of the clock. The
shift register is connected as shown. Complete the timing
diagram.
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b)

Design a parallel-in parallel-out left shift register which
should shiftleft if Sh =1, loadif Sh=0and Ld = 1, and hold
its state if Sh = Ld =0. Draw the circuit using four D flip-
flops and four 4-to-1 MUXes. Give the next-state
equations for the flip-flops.

2+ 242

6M

2a)

An L-M flip-flop works as follows:
If LM =00, the next state of the flip-flopis 1.

If LM =01, the next state of the flip-flopis the same as the
present state.

If LM =10, the next state of the flip-flopis the
complement of the present state.

If LM =11, the next state of the flip-flopis O.
Complete the following table (use don’t-cares when

possible):

Present State Mext State
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Using-
the ing
flip-flops which countsin the following sequence:
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ABC=000, 100, 101, 111, 011, 001, 0QG, . ..
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Design a 3-bit counter which countsin the sequence:
001, 011, 010, 110, 111, 101, 100, (repeat) 001, . . .
(a) Use J-K flip-flops

(b) Use S-R flip-flops

In each case, what will happen if the counter is started in
state 0007
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Design a self-correcting mod-6 counter in which all unused
statesleads to state 000.

a) 2.5X4M 10M
10M
Distinguish between synchronous and asynchronous
counters. 3% 2M 6M
a)
- - - 10M
b) Obtain the state graph for a serial adder. Is this a Moore
machine or a Mealy machine?
3M+1M aM
For the following sequential circuit, find the next-state
equation or map for each flip-flop. Is this a Mealy or
Moore machine? Using these next-state equations or
maps, construct a state table and state graph for the
circuit.
10M
10M
2M+1M+3.5M+3.5M
a) Explain the working of a relaxation oscillator with
2M+2M+2M 6M 10 M

necessary diagrams and waveforms.




b) Design an astable multivibrator using 555 timer for a
frequency of 2kHz and a duty cycle of (i) 25% (ii) 2Mx 2 4M
75%.
What are the 2 types of analog filters? Distinguish
a) 2M+(2MX2) 6M
between the 2.
8 10M
Explain the principle of operation of a photodiode with
b) 2M+2M 4M
necessary diagrams.
Solution
1(a) A 74178 shift register is described by the given table. All state changes occur on the 1-0
transition of the clock. The shift register is connected as shown. Complete the timing diagram.
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(b) Design a parallel-in parallel-out left shift register which should shift left if Sh =1, load if Sh=0

and Ld = 1, and hold its state if Sh = Ld = 0. Draw the circuit using four D flip-flops and four 4-
to-1 MUXes. Give the next-state equations for the flip-flops.

Answer:

When ShLd = 00, the MUX for flip-flop 7 selects Q. to hold its state
When Shid =01, the MUX for flip-flop 7 selects D, to load

When ShLd = 10 or 11, the MUX for fiip-flop 7 selects Q, to shuft left.
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Q; = Ld'Sh'Q, + LdSh'D, + ShQ,; Q5 = Ld'Sh'Q, + LdSh'D, + ShQ,; QF = Ld'Sh'Q, + LdSh'D, + ShQ,
O; = Ld'Sh'Q, + LdSh'D, + ShsI

2 (a) An L-M flip-flop works as follows:
If LM = 00, the next state of the flip-flop is 1.
IfLM = 01, the next state of the flip-flop is the same as the present state.

IfLM = 10, the next state of the flip-flop is the complement of the present state.
IfLM = 11, the next state of the flip-flop is O.

Complete the following table (use don’t-cares when possible):

Present State Next State
Q Q" L M
0 0
0 1
1 0
1 1

Answer:



(b) Using this table and Karnaugh maps, derive and minimize the input equations for a counter
composed of three L-M flip-flops which counts in the following sequence:
ABC =000, 100, 101, 111, 011, 001, 000, . ..

Answer:



Design a 3-bit counter which counts in the sequence:

001, 011, 010, 110, 111, 101, 100, (repeat) 001, . . .

(@) Use J-K flip-flops

(b) Use S-R flip-flops

In each case, what will happen if the counter is started in state 000?



Answer:
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In state 00,

5.=BA'=0,R_ =B4d'= 1.Ct=0
5,=C'=LR,=C4=0,F=1
§,=CA'=0.R,=CB+CBA=0,4"=4=0
So the next state 1= CTB* 4" =010

4 Design a self-correcting mod-6 counter in which all unused states leads to state 000.

Answer:
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5 () Distinguish between synchronous and asynchronous counters.
Answer:




(b) Obtain the state graph for a serial adder. Is this a Moore machine or a Mealy machine?

Answer:
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(a) With D flip-flop (b) Truth table

The serial adder is a Mealy machine with inputs x; and yr and output 5. Using the truth table, we
can construct a state graph for the serial adder. The two states represent a carry (¢;) of 0 and 1.
respectively. From the table, ¢; is the present state of the sequential circuit, and ¢ is the next
state. If we start in 5; (no camry), and x; ;= 11, the output is 5; = 0 and the next state is 5;.This 1s
mdicated by the arrow going from state 5g to 5.



6 For the following sequential circuit, find the next-state equation or map for each flip-flop. Is
this a Mealy or Moore machine? Using these next-state equations or maps, construct a state
table and state graph for the circuit.

K K, kg K1
T T
Clock Clock
X’
B
X XA
B

Answer:

AP =AK+ AT =A(B'+X) + AYBX + BX
B =BU,+BE/=ABN +EB{4'+X)
=48

Present Mext State
State (4*B™)

48 |x=0 Xx=1
00 00 10
01 11 01
11 01 10
10 10 11

o =l o M
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7 (a) Explain the working of a relaxation oscillator with necessary diagrams and waveforms.
Answer:




(b) Design an astable multivibrator using 555 timer for a frequency of 2kHz and a duty cycle of (i)
25% (ii) 75%.

Answer:






8 (a) What are the 2 types ofanalog filters? Distinguish between the 2.
Answer:

(b) Explain the principle of operation of photodiode with necessary diagrams.



Answer:

A photodiode is a light defector semiconductor device that converts light energy into electric
current or voltage depending on the mode of operation.

Working Principle:
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(a) (b)
Figure (b) shows the symbol of photodiode.

The junction of photodiode iz illuminated by a light source, that is, photons strike the junction
surface. These photons impart ther energy m the form of light to the junction Due to this, the
electrons present in the valence band get excited and move to the conduction band. This leaves
positively charged holes in the valence band. thereby producing electron-hole pairs m the
depletion laver. From these electron-hole pairs. electrons get attracted and move towards the
positive potential on the cathode and the holes get attracted and move towards the negative
potential on the anode. This constifutes a flow of current in a direction opposite to the direction
of electron-flow. This current is termed as photocurrent. Thus photodiode converts light energy
into electrical energy.



