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1 (a) A 4-bit PIPO shift register using D flip-flops is designed such that it
should load if Sh =0 and Ld = 1, hold its state if Sh = Ld = 0, shift
left if Sh =1 and Ld = 0 and shift right if Sh =1 and Ld = 1. Draw
the circuit of this shift register using four D flip-flops and four 4-to-1
MUXes. [5+5] = CO5 & L3
(b) Design a counter using T flip-flops which counts in the following
sequence (circuit diagram not required):
024>7>2->3->0...

2 (a) Analyze and identify the type of circuit (Moore or Mealy) given
below. Obtain the next state equations, transition table, state table
and state graph for the circuit.

[8+2] | CO5 L4

(b) A U-V flip-flop behaves as follows:
If UV =00, the flip-flop does not change state.
If UV = 10, the flip-flop is set to Q = 0.
If UV = 11, the flip-flop changes state.
The input combination UV = 01 is not allowed.
Complete the following table, using don’t-cares where possible.
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3 Using dataflow modeling, write the VHDL code for the following:
(@) A 2:1 multiplexer without using conditional signal assignment
statement.

(b) An 8:1 multiplexer using conditional signal assignment statement.

4 Explain in detail the two types of digital to analog conversion.

5 (a) Explain the working of a 3-bit Flash type ADC.

(b) A 555 timer is configured to work in the astable mode with a
frequency of 2 kHz and duty cycle of 80%. Assuming C=0.1uF,
design the circuit.

6 (a) Explain the working and characteristics of photodiodes.

(b) With the help of neat circuit diagrams and mathematical analysis,
explain the accurate analysis technique of biasing a voltage divider
circuit.
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1 (@) A 4-bit PIPO shift register using D flip-flops is
designed such that it should load if Sh =0 and Ld
=1, hold its state if Sh = Ld = 0, shift left if Sh =
1 and Ld =0 and shift right if Sh =1 and Ld = 1.
Draw the circuit of this shift register using four D
flip-flops and four 4-to-1 MUXes.
e Show the next state table for this shift register.
e Show the implementation of the shift register [2+3]
using four D flip-flops and four 4:1 MUXes.
(b) Design a counter using T flip-flops which
counts in the following sequence (circuit [5+9] 10
diagram not required):
024>72>2->3->0...
e Show the transition table for this counter &
obtain the T inputs to the 3 flip-flops. [2.5+2.5]

e Obtain minimized expressions for Ta, Tp & Te.




(@) Analyze and identify the type of circuit (Moore or
Mealy) given below. Obtain the next state
equations, transition table, state table and state
graph for the circuit.

e (Moore circuit) - Obtain the input equations
and output equation

e Obtain the transition table

e Obtain the state table

e [lllustrate using state graph.

[2+2+2+2]

(b) A U-V flip-flop behaves as follows:
If UV =00, the flip-flop does not change state.
If UV =10, the flip-flop is set to Q = 0.
If UV =11, the flip-flop changes state.
The input combination UV = 01 is not allowed.
Complete the following table, using don’t-cares
where possible.

Q

QU Vv

= O = O

Complete the excitation table using the
state changes given in question.
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Using dataflow modeling, write the VHDL code for
the following:
(@) A 2:1 multiplexer without using conditional
signal assignment statement.

e Use proper syntax.

e Using the correct logic, write the VHDL
code for a 2:1 MUX without “when-
select”.

[2+3]

(b) An 8:1 multiplexer using conditional signal
assignment statement.

e Use proper syntax.
e Using the correct logic, write the VHDL code
for an 8:1 MUX using “when-select”.

[2+3]

[5+5]

10

Explain in detail the two types of digital to analog
conversion.

e Diagram of Binary weighted resistor DAC

e Expression for output voltage & its drawbacks
e Diagram of R-2R ladder type DAC

e Expression for output voltage & its advantages

[2+3+2+3]

[5+5]

10

(@) Explain the working of a 3-bit Flash type ADC.

e Circuit diagram
e Truth table
e Explanation for working

[1.5+1.5+
2]

(b) A 555 timer is configured to work in the astable
mode with a frequency of 2 kHz and duty cycle of
80%. Assuming C=0.1uF, design the circuit.

e Mention the formulas to be used in this
problem

e Calculate R1.

e Calculate R2.

[1+2+2]

[5+5]

10

(@) Explain the working and characteristics of
photodiodes.
e Diagram of photodiode
e Explanation of working

e VI characteristics of
explanation

photodiode  with

[1+2+2]

[5+5]

10




(b) With the help of neat circuit diagrams and
mathematical analysis, explain the accurate
analysis technique of biasing a voltage divider
circuit.

e Circuit diagram for voltage divider circuit &
its equivalent Thevenin’s circuit

e Show the mathematical analysis to obtain base
current and collector voltage.

[2+3]




SOLUTIONS

1. (@) A 4-bit PIPO shift register using D flip-flops is designed such that it should load if Sh
=0and Ld =1, hold its state if Sh = Ld =0, shift left if Sh = 1 and Ld = 0 and shift right if Sh
=1 and Ld = 1. Draw the circuit of this shift register using four D flip-flops and four 4-to-1
MU Xes.

Answer:
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1. (b) Design a counter using T flip-flops which counts in the following sequence (circuit
diagram not required):

024>72>2->3->0...

Answer:
State table:
C B A ct BT A
0 0 0 1 0 0
0o 0 1 - - -
0 1 0 0 1 1
0o 1 1 0 0 0
1 0 0 1 1 1
1 0 1 - - —
i1 0 - = -
1T 1 1 0 1 0

C=0half C=1 half

C J ,1/ i i

BA™S, D BA™S, 0 1 BAS_ 0 1
o] 1 | ] m | o] m l |=— A=0half
+ B =10 halt
| XX | XX | X1 X
A =1 half
] oo l 0 | I
» i = | half
1wl m | X ol 1| X o1l x

i B+ A*

(a) Mext-state maps for Table 12-3

C=0half C=1 half

C J J C C
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oo |1 e ol e |1 ﬁ 00 (1) [——— A =0 half
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T Ty T
T.=C'B +CB Ty=CA+CH T,=C+B

(bl Derivation of T inputs



2. (a) Analyze and identify the type of circuit (Moore or Mealy) given below. Obtain the
next state equations, transition table, state table and state graph for the circuit.
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2. (b) A U-V flip-flop behaves as follows:

If UV =00, the flip-flop does not change state.
If UV = 10, the flip-flop is set to Q = 0.

If UV =11, the flip-flop changes state.

The input combination UV = 01 is not allowed.

Complete the following table, using don’t-cares where possible.

Q Q|U Vv

0 1]
0 1
1 1]
1 1
Answer:
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3. Using dataflow modeling, write the VHDL code for the following:
(@) A 2:1 multiplexer without using conditional signal assignment statement.

Answer:
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(b) An 8:1 multiplexer using conditional signal assignment statement.

Answer:
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4. Explain in detail the two types of digital to analog conversion.

Answer:









5.(a) Explain the working of a 3-bit Flash type ADC.

Answer:







LA 2

(b) A 555 timer is configured to work in the astable mode with a frequency of 2 kHz and
duty cycle of 80%. Assuming C=0.1uF, design the circuit.

Answer:
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6. (a) Explain the working and characteristics of photodiodes.
Answer:
Working Principle:

Light
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Figure (&) shows the svimbol of photodiode.

The junction of photodiode is lluminated by a light source, that i photons strike the junction
surface. These photons impart their energv in the form of lizht fo the onction. Due to this, the
electron: present in the valeace band get excited and move 10 the conduction band. This leaves
positively charged holes i the walence band. thereby producing clectron-holke painrs i the
depletion Iaver. From these electron-hole pairs, electrons get attracted and miove towards the
positive potential on the cathode and the holes get attracted and move towards the negative
potential on the anode. Tls constitutes a flow of current m a direction oppostte to the direction
of electron-Now. This current i termed as photocurrent. Thns photodinde converts ight energy
mte electrical enerzy.

Characteristics of photodiode:
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The characteristics are shown in the n2gative region because the photodiode can be operated
only in reverse biased mode. When the photodiode 1s reverse biased. the width of the depletion
layer mcreases which m tums mcreases the hght gathermng ability and thereby the photocurrent.

The current under large reverse bias is grven by
I=L+L (1-¢¥Y*")
Where

1. 15 the short circuit current,

I, 1s the reverse saturation current m the photodiode,

V 15 the applied voltage (positive for forward bias and negatrve for reverse bias).
V't 15 the volt equivalent for temperature and

A =1 for Germanmum and A =2 for Silicon.



(b)  With the help of neat circuit diagrams and mathematical analysis, explain the accurate
analysis technique of biasing a voltage divider circuit.

Answer:







