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INDIAN INSTITUTE OF TECHNOLOGY ROPAR
EE 203 Digital Circuits
First Semester of Academic Year 2023 - 2024
Mid semester Examination

, n:2 Hours Max. Marks: 50 Date:21-09-2023

e Use of scientific calculator is allowed. Solve the questions with procedure.

Ql. (a) Using 10’s complement subtract 72532 — 3250. 3 Marks

(b) Given two binary number X= 1010100 and Y= 1000011, Perform the subtraction Y — X, using

2’s complement. 3 Marks
Q2. (a) Determine the base of the numbers for the following operation to be correct.
24+ 17 =40 3 Marks
ER'D = BC’D’ + AD + A’BC 3 Marks
3 Marks

esent an 8421 binary-coded decimal (BCD) digit.
logi gates) the network so that the output is
exactly divisible by 3. Assume that valid
: 6 Marks

ay code converter (Simplify the
6 Marks

in four-variable Boolean

ression implemented
6 Marks
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Q5. Find the minimized expression for the Boolean function:

LY,Z)=[]M(0,1,4,58,9,11)+ Don’t care (2,10) 5 Marks
5-to-16-line decoder with five 2-to-4-line decoder with enable. 5 Marks

ssume that in J.C. Bose Block, IIT Ropar bulldmg combination locks are uscd e
oomrol entry As the design engineer of the PQ secunty con:fpany, you are asked to 1mp]e){1ent a

Wi,
door security system b_v using a card reader. There are four inputs to the card reader: input A, B,

and C is used to validate the correct door code, and input V is used to check if the card reader is
still valid. After the card reader is being read by the system, there are three outputs to this system:

~ alarm (X), door open (Y), and Error (Z). Door (Y) will only open when the decimal value of the
binary mu (A, B, C) is odd AND the card reader is valid. The error signal (Z) goes on when the
the card i correct (1 e. decimal value equal to odd) but the card is no longcr valid. Fmally,




Q1. (a) Convert (110100111.01); to octal base and then to decimal.

(b) Convert (756. 603)s to hexadecimal basc

Q2. (a) Subtract the 416.73 - 2928 54 using 10's complemen method.

(b) Show that AB + AB’C + BC® = 2CHBC

Q4. Find the minimized sum-of-product exp !

function using logic gates:

Avoid the lockout condition,
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own ¢ .
1 countef that uses control signal for up and
6 Marks

-Working of 3 input NAND gate using DTL.

ing of 2 input CMOS NOR gate. 3x2=6 Mark
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