Scheme Of Evaluation

Internal Assessment Test 2 — October 2019

Sub: Analog and Digital Electronics Code: 18CS33
Max ) .
Date: | 15/10/2019 | Duration: | 90mins | Marks: | 50 | Sem: |l |~ Branch: ISE
Note: Answer Any Five Questions
Question Description Marks Distribution Max
# Marks
a) | What is a three state buffer? Explain the 4 types of
three state buffers along with their truth tables. M
e Buffer — description + purpose of buffer M 6M
e Tri-state buffer with diagram
- ipti i 4M
L e 4 types — description with truth tables 10M
b) Implement a 4-to-1 MUX using four three-state
buffers and a decoder.
e Show the implementation 3M 4M
e Basic description 1M
2) Implement a full adder using 3 to 8 line decoder and
2 OR gates.
) 5M
e Truth table and expression for sum and carry 2M
e Implementation 3M
2 - - 10M
b) Implement a full subtractor using 3 to 8 line decoder
with inverting outputs and 2 NAND gates.
e Truth table and expression for difference and 2M 5M
borrow _ 3M
e Implementation
a) | Derive the logic equations for a 4 to 2 line priority
encoder and implement the same using basic gates.
3 e Disadvantage of 4 to 2 line priority encoder 1M 6M 10 M
with truth table
e Priority encoder — truth table and description 2M
e K-Map for outputs of priority encoder +




Expression for each output 2M
e Implementation using basic gates 1M
b) Implement an 8 to 3 priority encoder using two 4 to
2 priority encoders.
. 3M
e Implementation AM
e Explanation for how to get the expressions of M
outputs and valid output indicator
Braille is a system which allows a blind person to
read alpha-numeric by feeling a pattern of raised
dots. Design a circuit using PLA that converts BCD
to Braille. The below table shows the
correspondence between BCD (denoted by ABCD)
and Braille (denoted by WXYZ).
W X
4 B C D 4 ¥
o o O 0 . .
0o 0 0 1 *
0O o 1 0 .
o0 1 1 ) . 10M
0 1 0 0 - M 10 M
o 1 0 1 * .
o 1 1 0 . *
o 1 1 1 . .
1 0 0 0 . .
1 0 0 1 . i
e Truth table 2M
e Expressions for W, X, Y and Z using K-Map aM
e PLAtable oM
e Implementation oM
A circuit has four inputs RSTU and four outputs
VWYZ. RSTU represents a binary coded-decimal
digit. VW represents the quotient and YZ the
a) remainder when RSTU is divided by 3 (VW and YZ oM
represent 2-bit binary numbers). Assume that invalid
inputs do not occur. Realize the circuit using a PLA. 4M 10M 10M
e Truth table oM
e Expressions for W, X, Y and Z using K-Map
e PLAtable 2M

e Implementation




Generate the sum and carry functions of a full adder

a
) using a PAL.
e Truth table of full adder + Expressions for 2M
sum and carry 6M
e Implementation of sum and carry on PAL AM
10M
b) What are PLDs? Distinguish between the 3 main
types of PLDs.
e Description of PLDs M M
e 3 types with general block diagram and 3M
description
a) | Explain the working of an SR latch constructed using
NOR gates.
) 2M
e SR Latch diagrams M 4M
e Working of SR latch for each input
combination
- - — 10M
b) | Explain switch contact bounce circuits. How can
contact bounce be eliminated in mechanical
switches?
e Circuit diagrams + output waveforms 2M 6M
e Description of contact bounce occurrence 2M
e How to avoid contact bounce 2M
With necessary diagrams and proper explanation,
derive the truth table, state transition diagram,
characteristic equation and excitation table for an SR
flip-flop and a JK flip-flop.
e Definition of state transition diagram,
characteristic equation and excitation table oM
e Truth table, state transition diagram, 4M 10M 10M
characteristic equation and excitation table for 4M

SR flip-flop

e Truth table, state transition diagram,
characteristic equation and excitation table for
JK flip-flop




1a). What is a three state buffer? Explain the 4 types of three state buffers along with their truth
tables.







1b). Implement a 4-to-1 MUX using four three-state buffers and a decoder.

2-to4
decoder

> Z

2a). Implement a full adder using 3 to 8 line decoder and 2 OR gates.

Sum=Xm(1,2,4,7)
Carry=3m(3,5,6,7)

Input Output
A B Cin Sum Carry
0 0 0 0 0
0 0 1 1 0 N —
0 1 0 1 0
0 1 1 0 1 =
1 0 0 1 0
—
1 0 1 0 1
1 1 0 0 1
1 1 1 1 i |

2b). Implement a full subtractor using 3 to 8 line decoder with inverting outputs and 2 NAND

gates.

Input Output
A B C Difference | Borrow
0 0 0 0 0
0 0 1 1 3
0 1 0 1 1
0 1 1 0 1
1 0 0 1 0
1 0 1 0 0
3 1 0 0 0
1 1 1 1 1

Difference = Zm (1, 2, 4, 7)
Borrow=Xm (1, 2,3, 7)
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3a). Derive the logic equations for a 4 to 2 line priority encoder and implement the same using
basic gates.
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3b). Implement an 8 to 3 priority encoder using two 4 to 2 priority encoders.

=
— i
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¥~ el
y, _| prmorty
1 encoder
¥ |
¥y
¥~ 4ol
Vs — priority
encoder
Y7

ia
b
-
d

If any of the inputs y, through ¥, 15 1, then d of the
E-to-3 decoder should be 1. But in that case, ¢,
or ¢, of one of the 4-to-2 decoders willbe 1. So
d=¢ + ¢,

If one of the inputs ¥, ¥, ¥,, and 3, is 1, then

a should be 1, and b and ¢ should comespond

to a, and b, respectively. Ctherwise, a should
be 0, and b and ¢ should corresond to a) and

b, respectively. Soa=c¢_ b=ca, +c/a and
c=ch, +eb,

4. Braille is a system which allows a blind person to read alpha-numeric by feeling a pattern of
raised dots. Design a circuit using PLA that converts BCD to Braille. The below table shows the
correspondence between BCD (denoted by ABCD) and Braille (denoted by WXYZ).

_——O D Do D DD o |

[ B [ = | - -}

L R e R L= 2= B T
_ e S = D= D=3 D

Hi"".‘l:'
£ ¥










5. A circuit has four inputs RSTU and four outputs VWYZ. RSTU represents a binary coded-
decimal digit. VW represents the quotient and YZ the remainder when RSTU is divided by 3
(VW and YZ represent 2-bit binary numbers). Assume that invalid inputs do not occur. Realize
the circuit using a PLA.










6a). Generate the sum and carry functions of a full adder using a PAL.

| _ Inputs | Outputs
e EREE RO BED TR R
K e T S OS5, ¢

0 0 1 0 1
) . 0 1

0 - v [ i B |

1 o | o 0 1

1 0 1 1 0
B £ [o%s | aav] ol

1 5 | 9 1 |

Sum = X'Y'C,, + X'YC., + XY'C,. + XYC,,
C-::ul = XCin + YCin + XY
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6b). What are PLDs? Distinguish between the 3 main types of PLDs.
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7a). Explain the working of an SR latch constructed using NOR gates.







7b). Explain switch contact bounce circuits. How can contact bounce be eliminated in
mechanical switches?

In nearly every digital system there will be cccasion to use mechanical contacts for the
purpose of conveying an electrical signal; examples of this are the switches used on the
kayboard of a computer system. In each case, the intent is to apply a high logic level (usually
+5 Vde) or alow logie level (0 Vde). The single-pole single-throw (SPST) switeh shown m the
figure (a) below 15 one such example. When the switch is open, the voltage at point A5 +5V
de; when the switch is closed, the voliage at point A is OV de. Tdeally, the volrage waveform

at A should appear as shown in figure (b) as the switch is moved from open to closed, or viee
Versa.
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Bounce Bounce
i) (c] Voltage at A showing contact bounce

In actality, the waveform at point A will appear more or less as shown in figure (c), as the
result of a phenomencn known as contact bounce. Any machanical switchmg devics consists
of 2 moving contact arm restrained by some sort of a sprimg system. As a result, when the

arm is moved from one stable position to the other, the arm bounees, much as a hard hall
bounces when droppad on a hard surface. The number of bounees that oceur and the period
of the bounce differ for each switching device. Notice carefully that in this particular
mnstance, even though actual physical contact bounce occurs each time the switdh is opened
or closed, contact bounce appears i the veltage level at point A only when the switeh is
closed.

If the voltage at point A is applied to the mput of a2 TTL cirewst, the eirent will respond
properly when the switch is opened, since no contact bounce occurs. However, when the
switeh is closed, the cirenit will respond as if multiple signals were applied, rather than the
single-switch closure intended - the undesired result of mechanical contact boumee. Thers is
a need here for some sort of electronic cirenst to elimmate the contact bounee problem.



RS Latch Debounce Circuit
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The RS latch in the figure above will remove any contact bounes due to the switch, The
outpuat ((J) 15 used to penerate the desired switch signal When the switch 13 moved to
position H, R = 0 and 5 = 1. Bouncing occurs at the 5 mput due to the switch. The fhp-flop
"sees” this as a series of high and low inputs, settling with a high level. The flip-flop will
immadiataly be sat with () = 1 at the first high lewe] on 8. When the switch bouness, losing
contact, the input signals are R = 5 = o, therefore the flip-flop remains set (Q = 1). When the
switch regains contact, B = o and 5 = 1; this canses an attempt to again set the flip-flop, But
sinee the thp-flop is already set, no changes occur at Q. The result 15 that the fhp-flop
responds to the first, and only to the first, high level at its 5 input, resulting ina "clean” low-
to-high signal at its output (Q).

When the switch 15 moved to position L, 5 = o and R = 1. Bouncing occurs at the R input due
to the switch. Apain, the flip-flop "sees”™ this as a series of high and low inputs. It simply
responds to the first high level, and ignores all following transitions. The result 1= a "claan”
high-to-low signal ar the flip-flop ourpat.



8. With necessary diagrams and proper explanation, derive the truth table, state transition
diagram, characteristic equation and excitation table for an SR flip-flop and a JK flip-flop.
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(a) SR flip-flop
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State transition diagram of SR FF
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Excitation Table of SR FF
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(b) JK flip-flop

Characteristic tion of JK FF
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