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Construct the truth table of 4-bit parity generator for odd parity and implement its Boolean

function using 4:1 multiplexer. [8 Marks) A
. Write a Verilog HDL program for designing 1 x 8 De-multiplexer using 1 x 2 De-multiplexer.
(i)
[7 Marks]
2. Use a suitable algorithm, perform multiplication of (14) x (-24).
(i) Find the register size used for the calculation using specific algorithm [1 mark]

(i) Elaborate each step of calculation using the algorithm selected, for the required number
of steps or count. Show step wise algorithmic variables used. as a tabulation and obtain the

final result [7 marks]
(iiif) Why you have selected the specific algorithm and mention any two advantages [2 marks]

3. Design an adder circuit that reduces the propagation delay with inputs A= ‘1101’ and B =
*1000°. Explain the concept and determine the output for each stage. [7 Marks] |,
Comment on the performance of the circuit compared to 4-bit parallel adder. [3 M%rks]

4. (i) Build a holding circuit using data flip-flops, which creates a reel projector that displays the
inputs. on their respective output simultaneously until all the 5 pieces of inputs ‘11010’ are
filled. Design and write the Verilog HDL for the same. MW th [8 Marks)

(i) Imagine you are designing a security access control system for a high-security facility. The 4816

When the countdown reaches 0, an alarm is triggered, indicating the end of a secure time
window. Design a sequential circuit and sketch the timing diagram for the outputs.[7 Marks)
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| 7'Design the CMOS Logic circuit for the expression F=(A+(B'+ 'CD)')". A
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Sketch the combmatlonal loglc circuit diagram for the-design-of a “Fire alert system A y o 3

sbased on abnormalities detected by a flame sensor (F), smoke sensor (S) and a i ‘ :

&/ temperature sensor (T). The alarm (A) will be activated only when 2 or more sensors
detect abnormalities. Include associated truth table, K-map and minimum literal Bool&n e
expression. Also sketch the NOR only representation of the circuit. A

Find the value of a,b,c,d from the given code at the mentioned tlmmgs

module g3;
reg a,b,c,d;

initial
begin
a=1'b0;
b=1'bl;
c=1'b0; |
#10 b=1'b0;
#5 a=1'bl;

@ end

initial
begin
#5 d=(alc);
#15 d= (blc);
#20 d=(b|c);
end
endmodule
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Fmd the errors in the given Venlog HDL code

module gen cal (a,b,c)
input a,B;

output c:
Wire cl;

assign cl == ¢;
always @ (a or b);
begin

assign cl = a%b;
end;
| v always @ {a or b}
I begin

12 #10 cl <=2’b01;
13 End

1y end module;

DE-J & v~ gJ—

A student wants to make a circuit whlch w111 route the d1g1
sthe 4 data inputs-to the output Y based on the 2 con
the student wants to implement. Illustrate how the binai
control inputs for routing the data from each data input to

table. Construct the required logic circuit using NAND onl
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(1) Simplify the following function using Boolean Algebra and express using
canonical POS
F(A,B,C,D)=(D’+ AB’+ A’C+AC’D + A’CDY [5+5]
(i1) Express the following function using canonical POS
F(A,B,C)=AB*+ (AC)’+“AB’C(A8+C)
Simplify the following function using K- Map F(A, B, O, D)= (3,456, 7, 10,11, 14, | :
% 15). Also, Implement the obtained function using NOR gates only. d
Implement the following Boolean function using CMOS logic
3

5

] {
OUT=D+A-(B+C) ' 1

Simplify the following Boolean function F1=3, (1. 3.6,8.9,10,12,13,14) and Write the
4 3 ) § — et d 10
/ Verilog program using (a) Behavioral and (b) Data it . ‘

e ———

5. Implement a full adder using n:2" combinational circuit :

Find all the errors (syntax and logical) in the following Verilog declarations.

module Exmpl-3(A, B, CoDiVE): // Line |
6. :
inputs A, b, C, Ouiput Dk ; 7{ Linc 2
.': 'I!
| output B; ; § ‘{/?‘Line 3
A{ v
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R
and gl (y,%’l, B);
not g2(D, A, C);

OR (F, B; C);

endmodule;
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Simplify the following function using K-map, F=ABCD+AB’C'D'+AB'C+AB.
I Realize the simplified expression as (i) SOP using only NAND gates 15
(i1) POS using only NOR gates
Implement the following Boolean expression using CMOS logic style; i o
2. Z=[D+E+A)B+O)Y o e
Design a combinational circuit with four inputs (A, B, C, and D) such that the om?‘ R
3 (Z) is 1 if the binary representation of the inputs contains more 1's than 0's. w
" the Boolean expression for this condition using logic gates and pwvlde a st tura
Verilog code for the resulting circuit. e
Create a digital system with ‘M (=2")’ inputs to ‘N’ outputs, where N =3
4. binary representation. Implement the system in Verilog using belllmf
provide a corresponding test bench.
Rewrite the following Verilog code without any errors.
Module 42code(d,y0,y1);
input [3:0]d;
output YO,yl;
s always @(d)
"~ begin
out0 = d[0) & d[1];

outl =d[2] | d[3]
end
end module
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Figure.1 o
Errors may arise during the data transmission process dml
introduced into the signal. These errors occur particy
surpasses a threshold significant enough to disrupt M
transmissions between communication nodes are acc
with data inputs A, B, and C. Also implement IIK
write the Verilog HDL code for the same. 2 _\~'~
Identify and implement the algOdtme
and shifting operations, to pel'fwln
on the step-by-step pmeedulcil o
(a)Can JK flip-flop be onsider
comparing and contrasting v :
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(b) Complete the timing diagram shown in Figure 2 for two types of D flip-Nop devices:
(1) an active HIGH enabled latch and (ii) a positive edge-triggered D flip-flop. (4 marks)

ax i

Figure.2

4 Consider a control unit for a wheat packing machine to pack wheat of 6kg each. Present o
weight of the pack is measured and then it is compared with the reference value (6kg). If
the wheat pack is less/greater than 6kg control signal generated to add/remove excess
wheat into/from the wheat pack. If the wheat pack weight is exactly 6kg then control
signal is generated to make a pack. Design an appropriate control circuit for the above
mentioned comparison operation using basic logic gates. Also write a Verilog HDL code
in dataflow modelling for the same.

5. (a) Draw the logic diagram of a 4-bit register incorporating D flip-flop and a4 x 1 g
multiplexer with mode selection inputs S, and Sg. The register functions according to the
following Table 1: (5 Marks)

S1 | So | Register Operation
0 |0 | Nochange
0 |1 | Complement the output
1 |0 | Clear register to 0
1 |1 |Load Data
Table. 1

(b) For the circuit shown in figure 3, two 4-bit parallel-in serial-out shift registe:
with the data shown are used to feed the data to a Full Subtractor (FS). Ini
flip-flops are in clear state. After applying two clock pulses, identify the ¢
Full Subtractor (FS). (5 Marks) 3
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