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1. (1) Drawthe cmos circuit logic for the following Boolean function, 5]
F=AB+CD

i) Obtain the truth table of the following function, and eXpress the function in (5]
sum-of-min terms and pm_;{uﬂ.gf.max terms form.
bd’ + acd’ +ab'c + a'c’

2. simplify the Boolean function Fiwxy.) = ¥(1.3,7,8,11,15) with don't care
diw,x,y,z) = 5(0,2,5,9 ,w}and implement the logic circuit using AND-OR-INVERT

gates.

Q_ Identify and debug the errors in the following Verilog code. Identify the circuit
which represents this code and develop an equivalent gate level code for the

same circuit.
module xx(p,q,n5.t)
input p,q;
cutput r,s,t;
regr.s.t; -
assign r= (a==b);
assign s==(a>b);
assign t={a<b);
dmodule;
aﬂﬁ:rlernent the following Boolean functlﬂm using 3:8 decoder [5]
Fi=Ym{1,2,8,9,15},
F=Ym{1,3,4,9,13},
,b)ﬁﬂtﬂ a gate level Verilog code for 2:4 dgr.nder and also write test bench to 5]

verify it.
Aplement the following Boolean expression:
F = (wxy+w/x'y'Jz +2'(X'y + W'x) using single 4:1 multiplexer and necessary hgu:

gates.

tilize the inputs w and y as select lines of the multiplexer.
6. A logic circuit has-twuii}puts-x and ?'eaach is a 2-bit unsigned number. It has an

output Z which produces the product of two inputs.

a) wtuat fsﬂte minimum number of bits required for the output number Z?
b) Design the circuit using only Half adders and external logic gates.

¢) Write a structural Verilog code for the above circut.

Designa modulu 8 upfﬂawn ‘counter with control input.
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Congider the following state diagram for a circuit with one input X and one

\ output Z. Analyze this state diagram and draw its ¢ircult implementation using
JK flip-flops

.5.:-% Design a Moore Finite State Machine (FSM) system that detects the occurrence
of the overlapping sequence 1011 using D flipflops. The system input X and
output signals Y are given below:

x|olzlol2|2fof1]1

vy(o|lojojo|1f{0|0]|X

[OR]

9. b) Design a Mealy FSM with single input X. The output Y = 1, when either input
sequence 101 or 110 has been detected on the input consecutively, otherwise
Y = 0. Draw the state diagram, state table and develop circuit diagram using
D flipflops.
10. a) Discuss the various applications of Programmable Logic Devices.
b) Draw and explain about various steps involved in FPGA design flow.
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