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| Question Paper Code : 70085

B.E/B.Te¢h. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2022.
Third Semester
Electronics and Communication Engineering
EC 3352 — DIGITAL SY STEMS DESIGN
{Common to: Electronics and Telecommunication Engineering)
(Regulations 2021)
Time : Three hours ' Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2= 20 marks}) .
1.  Find the octal equivglezit for the given decimal number (149)io.
2. Simplify the Booleﬁn function Xy+x’z+yz to 2 minimum number of literals.
3.  What is meant by combinational circujts? Give examples.
4. | What is a parity bit?
5. Find the minilum number of flip flops required to build a wodulo N counter,
6.  Draw the master slave configuration using Dflip flop.

7.  Differentiate Between eritical and non-critical race in asynchronous sequentisl
cireuits.

8. What is meant by fundamental mode sequentisl cirouit?
9.  Define fan in and fan out of a gate?

10. Write the difference between EPROM and EEPROM.
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PART B « (6 x 18 = 656 marks)

11. (@ ) Simplify the four variable boolean function TFABLCD) =
. 2(0235:89 10,11,13,15) and find the prime implicants and

essential prime implicants, (8
(i) Express the Boolean function F"xy+x 2 as @ product of
maxterms. (5

Or

{b) Minimize the expresmn Y(A.B,C,Dy=2m(0,1,3,7,8,9,1L,15) using
tabulation method.

12. {8 () Explain the working of 3-bit even ﬁéﬁty ﬁeqémwr and checker. (T}
R Illixa't;mte the operation of priority encoder. - ®
Or
(b () Design a full adder and :imp_lemént-m sum-oi-préduct form. n
(1) Coustruct the 4 x 16 decoder withtwo 3x 8 dw}&ars. ©

13. (2) Elucidate the analysis and design of clocked sequcentxal circuits with a
suitable example.

Or

{b} List out the capabilities of a universal shift register. Mustrate the four
bit universal shift register with a function table and explain its working,

14. (a) Mention the types of hazard that occur in combinational circuits?
Demonstrate the occurrence of static O-hazard with a suitable example
and find the solution to fix the static hazard in combinational circuits.

Or

&) T&king-x_elevant-exampks. explain the various types of races that ocour
in sequential circuits. Also briefly explain about the race free state

assignment.
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15. (a) Design the following s i |
W(A.B,C,D)=1(2, 12, 1;:““ minterms using PAL.
i(A-B.C,D)amo&:g;,lo, 11,12, 13’ 14, 15)
Y(A,B,C.D)=X(0,2,3,4,5,6,7,8,10,11,15)
UABCDFE1281218)

Or

® @ . i
ﬁz) gaw.and explain the totempole TTL output configuratio
o mpare the characteristics of RTL, ‘ A0S Lo
: TTL, ECL and CMOS logic
milies N

13‘. (a) De&ignam
1 as‘.qmdm;:&nzm,ﬂ:p flops with the following binary sequence:

Or

9 .
,&, oY O 7008%

Dr. S. SARAVANAN, M.E.,Ph.D,,
PRINCIPAL
C.K. College of Engineering & Technology,
Jayaram Nagar, Chellangkuppam,
Cuddatore - 607 003.




Reg. No.:

Question Paper Code : 30138

B.E./B.Tech. DEGREE EXAMINATIONS, APRIL/MAY 2023.
Third Semester
Electronics and Communication Engineering
EC 3352 — DIGITAL SYSTEMS DESIGN
(Common t§ Electronics and Telecommunication Engineering) _
(Regulations 2021)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)
1.  Convert the decimal numbgr 431 to binary.
2.  State DeMorgan’s theorem.
3.  Whatis an encoder?
4.  State the difference between parity generatof and parity checker.
5. How are the outputs of Mealy model and Moore model decided?
6. What is a universal shift register?
7.  When does a race condition exist in an asynchronous sequential circuit?
8. Whatis the cause of an essential hazard? |
9.  Define noise margin.

10. List the types of ROMs with their expansion.
PART B — (5 x 13 = 65 marks)

11. (a) () Simplify the Boolean function (BC'+A' D)(AB'+CD‘) to a minimum
number of literals. (6)

i @‘“ﬁ‘@wﬁ

Dr. S. SARAVANAN, M.E.,Ph.D.,
PRINCIPAL
C.K. College of Engineering & Technology
S ) Jayaram Nagar, Chellangkuppam, ’
Cuddalore - 507 003,




(b) Describe various types of hazards and the methods to eliminate hazards

in combinational and sequential circuits. (13)
15. (a) (1) Draw and explain CMOS logic circuits. Q)
(11) Explain a TTL gate with totem pole output. (6)
Or
(b) (1) Using 64 x 8 ROM chips with an enable input, construct a
512 x 8 ROM with 8 chips and a decoder. (7N
(i) Draw a PLA circuit to implement the functions (6)

F=A'B+AC+A BC
F,=(AC+ AB+BC)
PART C — (1 x 15 = 15 marks)
16. (a) Simplify the following Boolean function by using the tabulation method.
F =%(0,1,2,8,10,11,14,15) (15)

Or

(b) A sequential circuit has two JK flip flops A and B and one input X. The
circuit is described by the following flip flop input equations.

oy =% K,=8B
JB =X I{B = Al
(i) Derive the state equations A ({ + 1) and B (¢ + 1) by substituting the
input equations for the J and K variables. (8)
(i) Draw the state diagram of the circuit. (7
, .
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- Maximum 100 marks

Answer ALL quesuons

- PAhP A— (10 X9 = 20 markc.)

bhow the loglc funotlon of the V(,nn dxagram shown'in F%g 1.

A burglal alarm for a bank is dqun@q 50 thaf it senses four mput s1gna1 hnes o
Line A is from the secret control switch, line B is from a pressure sensor under
a steel safe in a locked closet, line Cris from a battery-powered clock, and line

 Dis connected to a switch on the locked closet door. r[‘he tollowmg condltmns: 1
- produce alogic 1 vo]tage on each line:

" (a) The cont,ml switch is closed, : _
i (b) : The bafo 1s 1n its nounal p081t1on in the clowt
(©) : The. clovk is between 1000 and 1400 hourq :
(d) _The closet dOOL is closed

© ¢ Write the equamom of the contiol Iogu, for the burglar alarm that A
ploduces a logic 1 (rings a bell) when the safe is moved and the control .

. switch is closed, or when. the closet is opened after banking hours or =
when the closet is opened w1th Lhe control switch apen,

ot Ang e

» orron)
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1 1

: 'I.an output V to mdlcate that at 1east one mput isa 1

,Obtam the 10g1c cucult dmglam for a 4 blt odd parity checlxer o

List the gegepal requirements for Essential hazard fgrri;gﬁoiif

__‘Differeixtiate eritiéal' and noncritical"rdce -

; ﬂlevels

(a) _'DeSJgn a 4 blt Bmary—Coded Decunal (BCD) mput/smgle output Ioglc

A certain J K fhp flop has tpd = 12 ns. What is the largest MOD counter that ;

can be constructed from f‘heqe ﬂ1p~ﬂops and still operate up to 10 MHz?

Des1gn an. n—blt Johnson counter

Cfllculate nmse maxgm low and noise margm high fm the followmg voltage ::

VOH = 35V VOL = O45V VIH 2.35V, VIL = 066V

Wnt,e the workmg prmcxple of EPROM

PART‘B — (513 ="es marks) ©

circuit that will be used to dlStmO‘ulSh digits that are greater than
*-equal to 5 from those that are less than 5. The input will be the BCD b
_xepresentatlon of the decimal digits 0,1...9, and the output should be 1if
the input is 5, 6, 7, 8 or 9 and 0 1f the input is 1ess than 5 Obtam the :
-followmg o R : el u ‘ g
'.v'-(i)" Mlmmum SOP form v '
_ (i) Minimum PO'_S form.

Or

®) 'L sé the tabular procedure to smxphty the g1ve expression '

. RV, W, X, Y, Z) =m0, 4, 12, 16, 19, 24, 27, 28, 29, 31) in SOP form and
: dx aw the c1rcu1t usmg only \TAND gates..

..._(aj 'Desxgn a 4- bLL add91 thdf should have a compuLatlonal complexity of

o 0(1}

¢ Gt O

) ;_..:DeSIgn a 10glc 01rcu1t that compales Lwo ‘4-bit. mputs A and B and .

oopr oduces thelr relative magmtudes
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14.

16

(b)

@

ON

()

A universal shift register can shift in both the left-to-right and right-to- .

- left directions, and it has pardllel 1oad capablhty Draw a circuit for sucb

a shift regismr T

What is a ﬂoyy table" D(,nve a logm cncmt dlaglam fm the ﬂow table :
glven below i : ;
B Fri :.',‘.t. Xeo

i 2

o Bago. 0L Al 1g
2 l@0|@0|@0] bo
b '5,::0 a,0 @,1 ®,0

» of states in thé_ ‘sta_.'te., able e

& zi beiow

'q" 00 01 10 11

- S B

P
o wo o
O o O == N

) wa a

f#
o

AR

stcuss about the var ious pxoglammable logie devmu dnd 1mp1ement the

- g followmg functlom usmg PLA. .
' F1—uu}+AC+BC)

F2=AB+AC+ABC i
W oor

Compale and c0nt1ast the fedtuxes of ’ITL and CMOS loglc st3 :es and
unplement XOR and }xP\ OR gates usmg (‘M@S logicstyle:

3 A 20925
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. ;:"(1X15“15nmﬂm)

De51gn a dlgltal combmamonal lock usmg pulue mode’ sequentlal c1rcu1t

that takes two mputs X and Y and produces two outputs Lock and Open.
_ .. The input pulse sequence required to open the lock is X-X-Y-X-Y. ©
“osoo = Implement the next state and output forming logic using a ROM.

Or

(b) Deslgn a 4-bit ALU to perform the following arxthmetlc and logic
i operations.

- Transfer A
- Increment A
: Addmon o
e Addltwn with calry

- Subtract with borrow

- Subtraction

- Decrement A
- Transfer A

'Complemen EA " : j.::‘:» ¥l : - | . ; (

4 ny 20925
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