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Time: 3 hrs.

Digital Logic Clrcm:ts

BEE306A

ioh, Dec.2024/Jan.2025

Max. Marks: 100

Note: 1. Answer any FIVE fm‘l questions, choovmg INE Jull question from each module.

2. M : Marks, L: Bloom’s level , C: am;: Dutcomes.

Module ML | C
Q.1 | a, | Deline combinational logic. What*; f&:Canonical forms in combmatmnak 05! L1 | CO1
logic? Explain the difference b tw 1"SOP and POS canonigatforms with
suifable examples. b
b, | What are prime 1mphcant an&?e:ggéntlal prime implicant? ‘hmphfy the given | 08 | L2 | CO1
Boolean function using KM@p“ﬁnd dentify its PI and EPL"
t(a,b,c,d)= Zm({) :L 2, &6 7,8,9,10,13,14, 15)
C. | Given f(a,b,c)==gb# ac+bc Express it in canomcal SOP and canonical | 07 | L2 | CO1
POS.
7 OR
Q2 | a. | Minimizg the. followmg expression in POS”mmg K-map: 05| L3 | Co1l
f(a, b,%df% Zm(] 3,71, I5)+Zd(€}
b. Smmh;gy the Boolean expressmﬂ%u g K-map. 05| L3 | CO1
f(p,q,r,s, t) Zm({) 2,4,6,8, 16,18,28, 30)+de(3,7;
c. 10 | L3 { CO1
kN Modglew—z 4
Q.3 | a. | Write the 'l'r%%k: for 8 lineto 3 _g&gnomy Encoder. " 04 | L2 CO2
b. | Write short note on look ahead carty adder. g 06 | L2 ! CO2
¢. | Desi gn aacombmatlonal mrcua@gwconvcn BCD to Eggéss 3 code, 10 | L3 ! CO2
i ~:W_‘ A '..m FOR
Q4 | a. | Designifull adder using a Wr (74138). Jos[ 13| coz|
b. | Impiement the following furiction using 8 : | 05| L3 | CO2
il Tiges, f(w,x,y,z)= znggm 5,6,7,9.10 f&) “““
M Tmplement 2 bit (ﬁwr&ter using 4-16 (Teceder 10| L3 | CO2
G B Module- 3
Q5 | a. | With the help gﬁ—’mglc diagram, gxplain the working of Master Slave JK | 10 L2 | CO3
flipfiop and e¥plain how race %w$condlt:0n 15 eliminated.
b. Explam%ﬁ% SR flip ﬂop!iatch acl as switch debouncing circuit and draw | 06 | L2 | CO3
its waveform.
c. | Differentiate between Ia;ég @d flip flop. 04| L2 | CO3
ﬁ‘!i?a:z, OR
Q.6 | a. | Derive the characteristics equation of SR, JK and T flip flop. 06 | L3 | CO3
b. | With a logic dia ﬂwexpiam the working of SR-flip flop. 07| L2 | CO3
¢. | With the helpt oflogic diagram, explain the working of positive edge | 07 | L2 | CO3
Triggered D"ﬁqﬁﬂop
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BEE306A

_Module — 4 _
Q.7 | a. | Design a synchronous counter for the following seque ‘e, ising JK flip [ 10 | L3 | CO4
flop. .
Fig: Q@ (a)
b. | Design synchronous MOD-6 coumr using clocked T flip ﬂ0p iy, 10 L3 | CO4
@JR i ME@ erm
Q8 |a. I)es:gn 4 bit register using pagiﬁm edge triggered DFF to @pgrate as below | 12 ] L4 | CO4
Mode | Select R&&Sfﬂi’ operanon
A A,
0 0 - Hold
0 |1 Shift Right
] S Shifl Left
] B o Parailei load
b. 08 | L2 | CO4
Q9 |a 12| L3 | CO5
h. model in a sequential | 08 | L2 | CO4
Q.10 (a. | 10| L2 | CO6
10 | L2 | CO6
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] Module-1

%lb-ﬂﬁhiﬁo’\ C?]L Caw\bfr\aHOna] Loghf-_c:__ — |
A'olaz‘:t&) Laz')‘c, caceud)” Whege the owfrwf' ~t ay7

g:’*’ﬂr) ‘in~e a\c-)wnal-f Solely, on The cu~xvent M}Jl«f'

Va\ubs/ wrthowt an Mlz—ﬂj Of fmsi’ L’hf'-vf'.s.

Ex - hall Muw/ Full adfer  afe.

Ceanonica) fnms -

| In combinabonal pj‘.t) Corpnical foony axe |
 Strnadavdi 2ed wayc o ff»f‘re—xovt Boo lean Ws:an{,
ma la'\{ it eagiex 1P Mw R Ae,_;n;fr) Lo!",‘c civeg X

_D_:ﬁ«f.:u:_ betR«en S0P L Pos Canoni ca) ﬁ“’h -
SoP L Pos axe £wD Lypu o}t Ccenmons cal fmw: usesl
to f@/;rmcnf Boo lear, 7“%

Sof (!Wv) of EWM) ’ |
| |» R¢/P‘l’k$(rvh A Loolan f':, A5 A Lo of prodacct  temng
(rvunturvvf)/ nhece Bhe hy value o "L |
> Eackh mintemn wntains all inpid vacdables  oifhe

n Ttheir on:ro“.'nal oo corv\p Lemue ted f"\'ﬁ)/ ol a—rnsfg..\;ﬂ;
1o dne En’m‘ ton binaion (ot ~esults i a La{;‘c_ 1
odrwr.
7 Sof Wes AND oprsabions o 7‘pm, Coth product tesm
a—vl Og aPt{deM 1> tm bine 1he te<ms

Ex- f(a,b,c) = ART +AEcC

—_— .

| Pos ( Pwoduct of _{Lx.m.s\: :

| ﬁ)Lf're-—Jc-:h a Loilea, fb as o P"’”W 021 Suny derm,
(Mﬂq\ temyf NWhese The fs_—, NValue ¢ ' |
7 Each Mexteony ontaing al) r'r\)?ud- Vn.firaib!p_s .

Dept. of E&E, KLSVDIT, Haliyal. Page
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eifher in Of"\g'ino-’ 4 CJN\P!‘-—NUQ-J'J fDWY)) an,\ Cﬂf‘(&.rfonap.;
+o pne Enr.\k CombinaBon Thk vYelullts M a ICP' Owd -.
—7 POS. wmies ’OR’ on(ﬂh'd’u 1o 7’9’(», Lol Lury Tem
A,v[ ’HA-L:D’ 0Pecationy 12 (ombpine The Arxms .

| Ex- f (b)) =(rte+) (HhtE+E)

(6) Frime implicant — (PI's)

| Prime In\rpc_ants (PI’J) in &ng,'f"nj Legic and
Loos\a, sldebsa ave geoupe o T (el pin tevnag

01 K'”\g-f’ that w%ﬂ:f bzfi':?lm( frp.,cp,;.{, >

| Cveate IA—R{M’/ hurce Simfﬁﬁ’-«'/ t<ns. %7 "‘%«f

| The lasgest possible £ ¥0upi nfis a 1< (".‘! P in Some

__JCQ/J(/!.) th G~e allowed 47 K,Mf.:( M.\[ﬁdn_

__Ef—_:j_ml Psine IN\}’MCAJ ~ (EPI’J
| Essenpiad Prime Iaplicants (EPE’&) in K enaps
| oYe pome é»w[n,l;wmts That muagr ke (netled in
| the Sh-mf/uﬁul Boolewn taprevsion fo minimize the
| qUaction. ’ﬂmc a~e Cheacake~ized b/ a:vzn'f\f at

| < One minkeany that cCon net be c@v‘udb aq/

:O‘th:f f«n‘rvu./ uv\_rhc.afd"
Qe f(a,b, C,d) =S m (w, 2,5 6,769,103, '4,/9

ab

“Thexe awe neo eprl

Dept. of E&E, KLS VDIT, Haliyal. Page 2
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@q;f&n _.f (a,lp,_c,) = Eb;rﬁaci—}ib'c? — Sop _
——-‘r "

ab=ab(c+T) = abe + &be
ac = ac (b-l- t,) = abc + abcC
be = be (at4a) = abl + &bt

f:—gbc-}- abc +abct+abe Fab +EbC

. Compnl cad Sof ig f:a'?bc,+ a bt +abec +abe
, |
+ abc

Next  proceduve to Obfain i Cotnonical Poc fm«,7
1) Neibing S0P K-rv\pu,o =
(bte) (b+c)
bed ¥
ec o ) D
aq o O | |
a ) ol I

1) Geovping @& (Q.,Mtem -
) ,'L_Tf’:f(a,b,c) & (&—f—b) (ﬁ-}c.)

W era.\,l in Can~onica Pos >
(o«-*b)—j-(c Z) = (a+b+c_) (a—tb-; é)
!? (b-rc,)-r (a a‘) = (a*b—if) (Efb'm)
o f = (atord) (arerd) (orhac)(asso)
* Ca'\onfcaj Po S i< = a—!-b-fC)(a'f‘b-fE |
f ( (a4 b+c) ) |

NENERRERENRERRRRREEERREEE

Dept. of E&E, KLS VDIT, Haliyal. Page 3
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839) Ger f(omed) =5n(137076)7 £d(029)

|| Y
ab C; 00 o/ N o | '7(C—‘+°’)

| oo [|X4| V.| 'o[*] 2> (ate)
_! 01:07x.7|.o 2> (E*a')

] o o | o

| . & [ |

10 0} 0) | _'QJ
I = ¥
| o @ @@

. Pos s f(a.b,c,ol).— |
— (C-Pd)(é_—f'c)(E—;-d)

(b) Given { (P}oy;r,s,t) =2m (O,T’—, 4,6, 16,18 28,20 ) +
de (3,3, 0,149, >3, 51) |
] P \ ® i
St \[looo _oo0l|l oIl o) fm_O_ 101 \:i 1o |

|

o0 | li S l,?, I e ‘e o sy

o) { I._ 3 13 91 17 ) aE

A |

Dept. of E&E, KLS VDIT, Haliyal. Page ﬁ,
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ﬁcz| GI"“'»’ f (m,x, Y, 2) = im(l,_'s’,zf,'}le,ﬁ, 12 14) + '
:

iﬁlc(z,;_g)

I } CoanStyuet a Ligr of mintesmna & Aort Cave terme |
Anssified oteording o numbes of 1% (wﬂu)

column- | | . Column -2
.'Y‘f"'*'*;” Ry 2 ik mintem R X Y7 inden
I oo o)V 1,3 oo-1 | R
7_*oolo~/i 1,9 —o0o0o| | -%
zf:OIOOg/,li 757,3 0o |l- l'r\
& 1000/ ¢'5 1462 W Z
“3 00;‘/?_" _ B 1l —0 &6 v
1 | 00172 2,7 o—-11 2 =
1. L] 00V ‘f,f’é‘* l—o] 2 w
7 e 13 12,034 1) o= 2
)_{ﬁl 10}\‘/3? lz,u}--”.-.o' 2 X
I?L_! ) O3
T Column-2
;M_.‘q{-exw‘ W X Y Z ndae
@.,"i,h.,@rl —0— | X
8';2-)"'1.1311— o~ l-]—/‘*.fa—wv-— ag €,9,12,)13 |

. R M;_gl’ecr_ '

~The minteymys mukleed with X made ace }Dfima—
EM‘?L;CA"\{'S (PI’S) . |
i RQPL-U_,., m'r“_'; I7 Orv\}:luvuwte—-' Sgquv\}"cm/rzo/

Nd~iableg

" t —_— p— — — —_— - — - - — =
 PLs oxe > wy, WxZ, wyz, Dyz, xyz, A%y, Kyz AFz
Dept. of E&E, KLS VDIT, Haliyal. Page 5
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AD &f The above PIt axe placed M Prime Implicant
table to ,fy\_.’ ErLc |

| P s Mintemg
tecms [0 1 2 3 4 5 6 7 & 9 100 1213 148
N’f g’q.l"l'lﬁ ] @K X Ix 7
CwWxZ | 12,4 | | x
Nyz a3 A X
Ryz| 3,% L% | () | HENE
B3 KA @ x |
I B o4 1 L | || L 1] ]
Rxy| 432 | @_"_
| xyzl L9 | I | < | |
ﬁx'cf 1,3 X 7<_ | \
|

EPT’s axe > |
w?’, WXZ, WY2
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L Module - 2.
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_Jﬁ: T<xuth ‘t:ﬂe- 7{.,( & - Line to - 3__&& }af:or;t/ e,ncoaltrr

——1

I . -

—“Zl:éugf —z
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o © o o0 o 0 o0 o © o O D
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:i;«-x X | o o 0 o o | R

—_;lpgrpg x X |1 o0 o o | o o |

;;y\ x x x x 1 o oll) o 1 |

_J?\xx X X X1 04l ) , o I
xox X xox ox ox x| I

An M’,-J (abeled "vabid 75 tefoded th the Teuh,
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Lo okak&a-ap 7. Ca%f Adder - ”
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::__S_ ateom luLSHzJ/

Cavvy fevmng ne esle,
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CinEHY, FXGFYG D

;"'_'U 7’ + 2 C + Y/Cq

= WY +(m+y)c.

L. |
I
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Mo dule - 3

@}a) Mastex- Slave JK FF —
- Masted- Slave JK FF is &~ combina bon of o

JK PF% l'M'\T(_.«lf) a~xe wnnchr_a(? M the W(Aa(—'a-d(/

T -
_‘W T @ T &
cLk ——T—- > Maste< > Slave |

K ] K Qo1 —

: Rté&t J- &

s |OBTe Lo rnbs o fion of two JK X< one ocks M A

Mastel FF &7’0-\:_— Obhey cicfx AL o~ __g'LA,m,_, . —E\’D\J_{

_MS FF ‘t‘-\t,. O_YPJ 70 : M,Ag,h( J—K F}: ANE - C.ﬂh./\&e/té’.o[/

bo The inpats of The Slave TK FF. The COfp5 of the

Slav@y—_PF ave- fJ bacle tv the ir\)m;h of The Maltey
JK FF. An invested locle PVJJe- iz af);)hej t>

cle e ir\})mﬁ o The (lave— FF.
T~ oAy able

|
l
|
|

U °Jp

Ui K Clk_ Cp'f =) (eMamnen]

o o Ju Q -(-Q— No M,& e Hold statel

< | IL 0 Reget

o | 4 o et
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| X x o0 | & Q
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—

When J =0 Q }(:l; The o/() a_o the Mastey FF |

¢ L\,{g{\ de Des Giﬂ\o !/P K c’)/,’n-«_, Clave FF. 7719_‘
C/h«cb’gffhi 7@*@&.{ the Clave FF tv vesef (‘ﬂ\hzﬁvd,

The S'LQWPF has the an~e CZP 28 The mMmactey |

P

Fr oy hih 6 & lw ] This i3 Called Resel |

Stafe © M< TJK . |
pohen " J=1 & K=0 , Che 2fp @_C}C the Masted FF
is lu:é‘) L g—ozs f'Di'U\f— VF Of the SI,AV_C-— —FF/- o t\,&f':\f)'m_—
Cenifitiin of G cloclo gifnal sebs O Slave FF, a.u
Chis is callesd Che Set Stabe c} the Ms Tk Fr.
When J=1 o K=l ) fhe mester FF toggles on the
Po,(fﬁw.’,__ ERansi o~ of the CLoCle.,r/bu/[/Sc- ad the slave

(b)

’Ff taﬂles on the P\L—?—AH""’ EAansi o ‘J/V The clocle—
PWL‘J/‘

T M JK P e roce avtaad comeliBor s
eUrvp;nout-eoﬂ/ b ?/)Ju—v?r\_{ The clicle _wh’e, ™ The
Slave fh’})-ffta/; 7S c‘m/utuf’// P‘wtv‘tr\/ﬁb{ the Slave
v Chewd ing the Stete Auxing the Mg tecks
Ltate C,i\.a.«{e,/ Whi ot yesSolvesg The (nhstable "7/’

SR FF o & Switth ‘Q‘bouwu‘m{ ciccudt —

—

’i‘ar"ﬁ- ‘_gR PF fay 2 2 bC— U‘:‘f(pt/ o4 A Mguw‘r\gf CL(—-

v f—?l{’e{ ont Unwanted npise o loounc,;n{ fymv) 7

Swite contactt. g/g‘ w*u«ec,ﬁn( the (witeh ¢ the

S 0ol K ,17}7.,_\/}1_ 07(, Lw'}v-f/u/a/ The &u—f/ﬂvr wil)
beecorms (table a- Yrsxe' the bvisf Of il sty 0ng

wl—'b by (nitth mtact bounce
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