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Q. No Question M|CO
1. Identify the following code and draw the circuit with truth table and write the test bench.
module cat2ql (inl, outl, out2);
input [2:0]in1;output outl, out2;
reg temp;
always@(inl)
begin
temp <= in1[0]*in1[1]*in1[2];
if(temp)
begin
outl<=1'bl; 1
out2 <=1D0;
0
end
else
begin
outl <= 1b0;
out2 <=1'bl;
end
end
endmodule
Ans: 3-bit Even and odd parity generator / Two bit Even and odd parity checker
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in1[0] | in1[1] | in1[2] | Temp | outl | out2

0 0 0 0 0 1
0 1 1 1

0 1 0 1 1 0
0 1 1 0 0 1
1 0 0 1 1 0
1 0 1 0 0 1
1 1 0 0 0 1
1 1 1 1 1 0

in1[0] 4\
femp out 1

inl[1] 4}

in1[2]

module cat2ql (inl, outl, out2);

input [2:0]in];output reg outl, out2;

reg temp;
always@(*)
begin
temp <=in1[0]"n1[1]MNn1[2];
if(temp)
begin
outl <= 1'bl;
out2 <=1'D0;
end
else
begin
outl <= 1b0;
out2 <=1'bl;
end
end
endmodule

module parityTB;

reg [2:0]inl;

wire outl, out2;

integer i;

cat2ql parity(inl, outl, out2);
initial

begin

Lo

even parity

out 2
odd parity
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for(i=3'b0; i<8§; i=i+1)
begin

inl=i;

#10;

end

$stop;

end

Using a flowchart, demonstrate the multiplication of 5 and -13 using the booth algorithm.
Assume 5 and -13 of 5 bits.

Ans:
Musglicaton 00101 x 10011 {Sx-13 = -65)
A = 00000 Q= 1001 M = 00101 Q=0 Coutt = 5 (Numnber of bits)

0

A Q Acton

A A AlATAIQC]IQ]Q O || Q

0 0 glao) o1 gl 0 1 1 0 Chack $e code for Quand Q. (10)

A= A-M
A=A+ 2sConp(M)

5 1 1 a1t rjopao)t 1 0 | 00000+

1011
J
1t v 1ottt lo)of 1] 1 ARS
1 1 1 ol 1 1 1 0| o0 1 1 Check e code for Quand Q. (11)
1t v 1 tlal 1]t 1])ofao] 1 ARS
1 1 1 11 0] 1 1 1 [ 1 Chack e code for Q, and Q. (01) 1
A-ATM 0
1110
alol oottt t1]ofa] 1 00101
100011
olo ool 1] 1f1]1]a]lo ARS
0 0 a|lo| 1 1 1 1 1 0 0 Check $he code for Q. and Q. (00)
2
olof|laololaolt]tf1]1]1]o0 ARS
0 0 ag|lo|l o)1 1 1 1 1 4] Chack e code for Qu and Q. (10)
A=A-M
A=A+ 2sConp(M)
1 1 t ottt ]t 1] 1| o | o000
1011
o
1 1 tlol 1] 1]ttt 1] 1 ARS
0ol 1 1 tlaol 1]t 1]t 1] 1]
Answer= 1110111111
Design a 2 bit comparator and use it to construct a 4 bit comparator. 1
0
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=B

A0— A<B
A=B
B0—  A>B
A1  A<B
A-B
Bl A>B a

Consider a certain type of flip-flop with inputs X; and X, and excitation table as:

Present State Next State Inputs
Qn Qui1 Xi X,
0 0 0 0
0 1 0 1
1 0 0 X
1 1 1 X

Design a synchronous counter using this flip-flop for the count sequence O, 1, 3, 5, 6, 0, by
considering that if the present state is an undesired one, it should transit to 0 on application

of clock pulse.
Flip Flop X1 X2
Excitation table of X1X2 FF is
Qn
Qn +1 X1 X2
0 0 0 0
0 1 0 1
1 0 0 X
1 1 1 X

State Diagram

—_—
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ONC

od0
e
OO

Number of Flip flop : 3

Excitation Table of the counter

Present State Next State Inputs of FFs
Qa Qb Qc ?’f Qb+1 Qc+1 Xla X2a X1b X2b Xlc X2c
0 0 0 0 0 0 1 0 0 0 0 0 1
1 0 0 1 0 1 1 0 0 0 1 1 X
0 0 1 0 0 0 0 0 0 0 X 0 0
3 0 1 1 1 0 1 0 1 0 X 1 X
4 1 0 0 0 0 0 0 X 0 0 0 0
5 1 0 1 1 1 0 1 X 0 1 0 X
6 1 1 0 0 0 0 0 X 0 X 0 0
7 1 1 1 0 0 0 0 X 0 X 0 X
X1A X2A
QbQc
QbQe 00 01 11 10
00 01 11 10 Qa
Qa 0 [1]
11 X X | X | X
1 QD

Page 5 of 7




VIT

[ REG.NO.:

NAME OF THE SCHOOL

CONTINUOUS ASSESSMENT TEST - 11
FALL SEMESTER 2024-2025

”, Vellore Institute of Technology

(Deemed to be University under section 3 of UGC Act, 1956)

[ SLOT: E2+TE2

X1A = Qa.Qb’.Qc X2A =Qb.Qc
X1B X2B
QbQc
QbQe 00 01 11 10
00 01 11 10 Qa
Qa o 0 (1 X ] X
1 1 l1 X J X
X1B=0 X2B =Qc
X1C X2C
QbQc QbQc
00 01 11 10
Qa a 00 01 11 10
0 [ 1] Q oll 1 X|| X
1 1 X | X
X1C=Qa’.Qc X2C=Qa’.Qb’
®
Xla  Qa J o—X1b Qb Xlc  Qc J
X2a Q& X2b QY —T x2c Q¢ —

A sequential circuit has two JK flip-flops with outputs Qa and Qg and one input x. The circuit
is described by the following flip-flop input equations: Ja = x, Ka = Qs, Jzs = x, Kz = Q.

(a) Derive the state equations Qa(t+1) and Qg(t+1) by substituting the input equations for the

J and K variables. (b) Draw the state diagram of the circuit.

Ans:

—_—
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We bnow ThE Qga)=T Q1@

7Q
B> Qm@+|):jm@+—§ﬁ®ﬂ EQTQ

Qe i) - 360 + Ko le - x o+ 8 9&
Sk Table = ¢ Qe+ Qn oy
On O > i), i
o O O Ol +(-0= O\ +0-0=0
o O ) 1 +1-0 = | L« [x00= \
o | 0 0o0l¥p.0=0 00+0-1=0
o) [ ) \ I +0.0=| [« O+0 | =0
] o O OO -1 =\ Ol +1-0 =20
I 0 l Lot \-t=\ el +10=f
) 00t 0-{=0 O 0+1[+1=|
) ) ) - Ot0. =06 o+ 1 =]

s st s ot s o sk ot sk ot sk o sk ook ok ok ok ok

Page 7 of 7




