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Third Semester B.E. Degree Examiffiffiffian./Feb. 2A23

& aDigital System *Design
h" E&ts; #
%;r\

a6,Wu-'@f r r.^_- rTime: 3 hrs. 6W# Max. Marks: 100w"#
Note: Answer any FIVE full questions, cfta,ogifff,lilff fuil questionfqgfuach module.

-.rg+. &f ".,**.\*vrbffite-l hffi -

1 a. Convert the Boolean expression to ffirqnical SOP forrn, f = (6y +4) (y + xz) . (04 Marks)
b. A switching circuit has four ind"rutr'g, C and D, and opffiglttput i. rrr" inputs A and B

represent the bits of the numQffi1, whereas the inputs@anit D represent the bits of the
number Nz. The output ir t@#ruh only if the product \F S, is less-than 2.Draw the truth
table and obtain the Ma.@r$r Skpression *k (06 Marks)

c. Simplify {A, B, c, .RdItr .> 
(1, 7,.?: r.2:11, ffi, 20, 21, 22, 23, 2s, 2s,31) using a

5-varible K-map, and":chTain the simplified SOP ffiession. (l0Marks)

(04 Marks)

(06 Marks)

are occupied, the output should go

t1 (a, b, c)="2(1,4,5,'l), h(ayb, c):fi12,'3,6,7). (06Marks)

c. Derive the expressions and"hraw the complete logic circuit of a 4-bit look-ahead carry adder.

Fgh ffiY* *fu (loMarks)
' ", ;J\ - &iP" "#o \**\i

dl@$
q J@'fi&"s-e'l s/

a. Implement a#nglts4 bit btary cq|ftgrator circuit using basic gates, and give its truth table.
{; fl*5 (04 Marks

b. I.pr.*.riSpKltiple output Wo, using a single 3 x 8 decoder IC and addit#r}Hl
fr (a, b, c) r2(1, 4,5,7), &(a$b, c): n (2,3,6,7).
Derive the expressions.and"Hraw the complete logir

,i" ,m i/%##q*" (10 Marks)

*t * 
Module-3

a. Draw the cirffiffiated SR latch.rrEffi-ANO gates, and give its truth table.
b. Construct a'roit parallel in serial out shift register using negative edge

D flip-flgps.e
-\
\:"--" --

f,*Y
- 

""1"

s

(04 Marks)
triggered

(06 Marks)

,!$ttiiiilli!4

,f% iu' , I
*'m # *ffitui*T ffit$_

2 a. Convert tffiBqolean expression to canoffialPOS form f: (a+b')(a+c).
b- Use K-dffidobtain the simolified#OS exoression forb- Use K-ffdobtain the simplifreda(OS expression for

(A,ffi,'D) = (A + B + Cl 1EffiA + C) (B + C). 
dc. simpriffi (a, b, c, d) = x(9, t2HY, t5) + d, (1, 4, M
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With neat diagram and truth table, explain the wo;ffi"i
The inputs shown in Fig Q5(c), are applied to the mpt6$plfve
in,O-state. Sketch the Qryr and Qs outputs. %*'

18EC34

master slave JK flip-flop.
JK flip-flop, which is initially

(08 Marks)
1,2, 3, 5, 7

(12 Marks)

6a.
b.
c.

7a.

Give the cornpax$olh&etween combinational'q.e{uential circuits, with one example for each.
(04 Marks)

Derive the"@dffiristics equations of Sffiati JK flip-flops. (06Marks)

binary ripple up-countgn fri"g positive edge triggered JK flip-flops. NeatlyDesign ffiPbin4ryr ripple up-countqn usrng posltlve eoge mggereo Jr\ rllp-rtop

4tk
ltq lf-I I I5 ill! ,llffih\r ;\i\r r

irl ill
t( .tl I

t-l I lr
I

Fig-Q5(c)e w (10 Marks)

draw tH$&hirnlng diagrams, showiq#ls complete countdiagrams, showiqdki

@-** IJW ,-LtY6u- Ln-z

Fig Q7(a)
having the repetitive count sequence of 0,

p w r rB vJ(u, ,P\

ffi ,qrsdft-

#%-r Wffi# oR "d'"
ws

ffig diaganis, strowi#hiks"complete count sffience. Mention the chariges to be

above counter, usqffiffiame flip-flons sffiit becomes a down-couffifiu.r.o
tr!@'"

,* &#ffiw ^"q-*e'tr' l.,i'*k '**%;i " *dqfwts 'ryhg1, - w
".;r* Module-4 ';r'dklr lYrOoule-+ ? '

Draw the transition tabffind state diagramffiBtffe Moore tit"qit s'flown in Fig Q7(a).

5,*M
#*'bU-WT

ii,ffi'*

b. Eesign a

using JK

8a.

b.

.dt

dw4,

&w

,t
u$'&i|l'{lw

/ -eY

at

Design a rnod - sffihronous binary counter, having the count sequence 0 to 4 and repeat,

using D - flrp: (08 Marks)

it for the state diagram shown in Fig Q8(b), Using JK flip-flops' UseDesign a
the assi A=00,B:0landC=ll.

ips. Check phe$her the counter is self correcting.

rHr.
lMfB**l oR
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(r2 Marks)

S''%# Module-s ffi*9 a. Construct a Mqaly sftit*#diagram that will detetfr-,$r serial input sequence of 10110 with
overlap in a longfl4#sequence. when the cqrred input pattem is detected, the output should
go high. ffia;i "@ (10 Marks)

b. Design a tr4e*affiSt6te diagram for the sffi@iat circuit that coverts a serial excess - 3 code
to serial*BQD. pode. The machine has fo fEturn to the beginning after four bits. The output
stroutffffiif the input is not6ffidexcess - 3 codes (10 Marks),% ry Mry-

r0 a. Draw the btock diagranl#m#il;;,r. t?T" *ffi"riria. unrqffiividend by a 4-bit
divisor to obtain a a-bffiient and 4-bit rgm{}ider. Explain the oii6rbtion briefly.l0 

Marks)
b. Design a control girrds, a4-bit .riuffiriing two snffifrt.r and a tu[ rd$3.5f:]

receiving the stffiSignal, the controlgircuitnshould give qiktour shift signals and then stop.
When the add{qrris complete, the#ry#fts of one of the ftfsters should be replaced by the
sum. Draw thffiLte diasram una ffirflion table. Desierdani r.rfi* tfr" 

"i.ooit 
usins D flio-sum. Draw thflbtirte diagram and {ffiffion table. Des{qrdand realize the circuit using D flip-

flops. {" '' ***}% 
'' *oeqp (lo Marks)

,Slw,sfu-"Tq: -d\* 
o W"@' ,*ffq* * * *,4d, #

to serial Bil.&ode. The machine has

-W-r ,

{,*#rs "

Fie Q8(b)
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