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This question paper contains two parts A and B.
1) Part- A for 10 marks, ii) Part - B for 50 marks.

_Part-A is a compulsory; quest1on which, con51sts af ten, -sub- questlcms from all umts__
carrying equal marks; - i : ;S ;
‘Part-B corisists of ten questlons (numbe d from 2 to-I° 1) c rrylng 10 marks each Fromf :

each unit, there are two questions and the student should answer one of them. Hence, the
student should answer five questions from Part-B.

PART- A

...... [
Give the 2’s complement of 1000110110. [
In Boolean logic, what does the term “minterm” refer to? [
Which logic gate combination can replace an XOR gate in a digital circuit? [1]
What is a multiplexer? [1]

What is a priority encoder? (1]
»How many ﬂ1p*ﬂops are reqmred fora 3~b1t rlpple eounter""""--

[1]

What is the main purpose of a memory decoder in a RAM module? [1]

What is the function of a Look-Up Table (LUT) in an FPGA? [1]
PART-B

Boolean expressions with examples. Express the Boolean function F(A4,B,C) = A + BC

in both SOP and POS form.

Design a two-level implementation of the Boolean function F = (A + B)(C + D)

using NAND and NOR gates. [5+5]
OR

;"Deﬁne Boolean Algeb and hst 1ts basnc ax10rns Also State and Prove DcMorgan q"-:._

Obtam the truth table of the followmg Boolean functlon express the functlon in Sum of
minterms and Product of Maxterms and also obtain the Dual and Complement of the
function. F = (xy + z).(y + xz). [5+5]

(50 Marks) :

a: Boolean funet10n‘7 Dltferentlate between eanomcal and standard formb of




4.a)

+ 2

b)

8.a)

Explain the concept of "don't-care" conditions and their use in Boolean function
minimization. Simplify the Boolean function F(4,B,C,D) = ¥(0,2,5,7,8,10,12,15)

with don't-care conditions at d(4,B;C, D) = X(1;6, 11 14) usmg a4- vanable K-map
'?.,Show the steps and final simplified expression. A
Explain the propeities of the Exclusive-OR (XOR) functlon and 111ustrate how it is used“

in arithmetic operations and error detection. Given the Boolean expression:

F(A,B,C) =A@ B @ C expand the function in terms of basic AND, OR, and NOT

operations. [5+5]
OR

Explain, two-level.. logic gate implementations... qug a two-level NAND only__
1mp1ementat1on, blmphfy and 1mplement the functlon P
‘F(A,B,C,D) = AB*+/CD % AC +BD'. Draw the- “Gifcuits and prov;de a detarledf

explanation of each simplification step.

Implement a logic circuit that represents a S-input majority function, where the output is
high if three or more inputs are high. Using K-map minimization, simplify the Boolean
expression and implement it using only NAND gates. [5+5]

i-'Destgn i, 3-to-8 decoder Cll‘Clllt and explam how 1t can be used to 1mplement any Boo]ean
“funetion of three- Varlables W ) her.
Write a VHDL code to 1mp1ement a 4- b1t blnary adder Descrlbe each part of the code

including entity, architecture, and signal declaration. [5+5]
OR

Design a 4-to-1 multiplexer circuit using basic logic gates. Show how this multiplexer

can be used to implement any 2-variable Boolean function.

Designa 4-bit magnitude comparator, cireuit using basic logic gates. Explain how you. #
-can determine if: one numher is greater than equal to, or iess than another number using
this circuit. i 3 (5E5]

A clocked sequential circuit has one input X and one output Z. The output Z is "1" if and
only if the input X has been "1" for exactly two consecutive clock cycles. Derive the state
diagram for this circuit, identify the states, and explain the transition conditions.

Design a 3-bit asynchronous (ripple)- down-counter. Draw the circuit dlagram and timing
i'__dlagram to show 1t9 operatlon from an mltlal count of " ;

A

.n tO "000 "

“OR *

Design a sequence generator that outputs the sequence "001 011 101, 111"

continuously. Show the state diagram, state table, and the resulting ﬂ1p ﬂop excitation
table. Identify the flip-flop type best suited for implementing this sequence generator and
justify your choice.

Explain the operation of a Parallel-In Parallel-Out (PIPO) shift register. How can this

‘type.of’ reglster be used m data proeessm g apphcatlon s'r‘ De51 gn a4- b]t PIPO Shlft register’.

:"usng flip-flops, = /% WAy oDy [5+5) ;

5+5] 1




10.a) Implement the Boolean function F = AB + AC using a PAL. Show the configuration of
the PAL and explain how each input is connected to generate the function.
Design a 2x4 ROM that stores the binary:numbers*1001," "1100,"-"0110," and "0011".
.in each address Show the 01rcu1t dlagram and explam the operatlon ot ROM for any. one__.?"
A 5 address mput o . T e T A S T R [S‘FS]
OR
11.a) Define memory decoding. Design a memory decoder for a 4x8 memory system and
explain how it helps in accessing specific memory locations within the system.
b) Design a 4x4 memory array with 4-bit words using SRAM cells. Draw the circuit
P diagram and explain the read and write operations In.detail. P [5+5]




