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Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Show the logic function of the Venn diagram shown in Fig. 1.

Fig. 1 - S
A burglar alarm for a bank is designed so that it senses four input sxgnal lmes
Line A is from the secret control switch, line B is from a pressure sensor under © - [T R
a steel safe in a locked closet, line C is from a battery-powered clock, and line -
D is connected to a switch on the locked closet door. The following conditions - .
produce a logic 1 voltage on each line: '

Lo

(a) The control switch is closed.
(b)  The safe is in 1ts normal position in the closet.
()  The clock is between 1000 and 1400 hours.

(d) The closet door is closed.

Write the equations of the control logic for the burglar alarm that =~
produces a logic 1 (rings a bell) when the safe is moved and the control -
switch is closed, or when the closet is opened after banking hours or
when the closet is opened with the control switch open.




o | :;.'1'3';_- : '.'Obtam the 10glc 01rcu1t dlacrl am for a 4-line to 2-line puorlty encodel Inciude

e ..;""an output V to 1ndxcate that at least one inputis a 1.

' Obtam the }oglc cucmt diagram for a 4-bit odd parity checke1

e 5'-_. A certazn J K ﬂlp ﬂop has tpd = 12 ns. What is the lar gest MOD counter that .
L _:-can be constructed from these flip-flops and still operate up 1:0 10 MHZ’P '

SEN T -Deswn an n- bIt Johnson counter.

S

. List the"general 1'equ1remen‘ts for Essential hazard formation, - -

- 8. .-Difféﬁenfiat.é critical and noncritical race.
S Caiculate noise margin low and noise margin high for the foHowmv Voltage
- levels. -

VOH = 3.5V, VOL = 0,45V, VIH = 2.35V, VIL = 0.66 V.

10, Write the working principle of EPROM.

11, (a}
{b)
12, {a)
(b)

PART B — (5 % 13 = 65 marks)

Design a 4-bit Binary-Coded Decimal (BCD) input/single 'odtp.ut logic
circuit that will be used to distinguish digits that are greater than or
equal to 5 from those that are less than 5. The input will be the BCD
representation of the decimal digits 0,1...9, and the output should be 1 if
the input is 5, 6, 7, 8, or 9 and 0 if the input is less than 5. Obtain the
following.

(1)  Minimum SOP form
(1)  Minimum POS form.
Or

Use the tabular procedure to simplify the give expression

PV, W XY, 2) = m(0, 4, 12, 16, 19, 24, 27, 28, 29, 31) in SOP form and
draw the circuit using only NAND gates,

Design a 4-bit adder that should have a computational complemtv of

O,
Or

Design a logic circuit that compares two 4-bit inputs A and B and
produces their relative magnitudes. RIS

]
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13, (a)

(b)
4 {(a)
(0)
15. {(a)
(b)

Deduce a logic circuit dlaglam to p1oduce the following sequences of
input and output 31gnals :

*‘1 .
oo
[<3

o

> .
(=T .

Clock cyele: to t1 to tg tl ts ts £y 9
w0 10110111071
z900007100 1 1 00

';'0r 

A universal shift regiéter. 'can-'s.'hift. in both the left-to-right and right-to-
left directions, and it has parallel-load capability. Draw a circuit for such
a shift register. :

What is a flow table? Derive a ldgic circuit diagram for the flow table
given below.

X X,

00 01 1110
a |((@,0 [@.0 @, 0] b0
bla,0]a,0@®@1|®,O

Using tabular method, reduce the number of states in the state table
given helow,

Xy q”
Q|00 01 10 11|7
AlB A ¥ D1
B'E A D C 1
ClA F D Clo
DIA A B C|1
E[B A C B|1
FIlA F B C|o0

Discuss about the various programmable logic devices and implement the
following functions using PLA.

F1=(AB+AC+ BQY
F2=AB+AC + ABC
Or

Compare and contrast the features of TTL and CMOS logic styles and
implement XOR and XNOR gates using CMOS logic stvle.
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PART C— (1 x 15 = 15 marks)

16 (a) " Design a digital combinational lock using pulse mode secjuer’i'tial. circuit
S L that takes two inputs X and Y and produces two outputs Lock and Open.
S The 'in'p_ut- pulse sequence required to open the lock is’ X-X-Y-X.Y.

SR Implement the next state and output forming logic using a ROM.

S Or
.:(5)_':_;_-_'I?_e_sign'-:a.'4-bit ALU to perform the following arithmetic and logic
G -::_'..:.ope_fations.-..'

. - Transfer A
i

Addltlon with carry

Subtract | _%?'V;i'th borrow

- Subtraction

- ecrement "

Transtor

LOR

omplement A,




