Digital Design';-2021-22
Lecture 6 : Boolean Algebra Part 2

By Dr. Sanjay Vidhyadharan
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Minterms

Majority Detector F sunt of-Products
| | Minterms F= X'y2 X072+ X2+ Xy
F Xyz Term  Designation F =mz+ms;+me+m;
0 000 XYz m,
o F= 2(3,5,6,7)
0] 001 XYz m,
0] 010 xXyz m,
b X : =
1 011 Xyz m, o )m3
z
0] 100 Xy'z m, :
b X )
1 101 XY’z m, ; S\mg )
) z DO j \
1 110 XYz me ] - T .
1 111 XYz m, y RULE
2 oo f/
. .
y A
z jm7
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Minterms

Even Parity Encoder F,

4 Bit Data: xy zF, Sum of Products

PN = xyz 4 xyz +ay7 + xyz
F Xyz Term Designation

£ 2 S Fy; =my; +my+my+m;,

0 000 XYz m,

1 001 Xyz m, F2= 2(1,2,4,7)

1 010 xXyz m,

o) 011 Xyz m,

1 100 XY’z m,

o) 101 XY’z m,

0 110 xXyz m

1 111 Xyz m,
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Maxterms

Majority Detector F F=x’yz + Xy’z + Xyz’+ Xyz
F=m3;+mst+tmg+m, = »(3,5,6,7)
F=(my+my+my+my) =m'y.m;. m,.m\,
F=My.M{.M,.M;=1](0,1,2,4)

--

Xyz Term Designation Term Designation
0 000 xXy'z m, X+Y+z M,
0 001 XY’z m, xX+y+z’ M,
0 010 Xyz m, X+Y'+z M,
1 011 xXyz m, x+y’+z’ M,
0 100 xXy'z m X+y+z M,
1 101 xXy’z m X+y+z’ M,
1 110 xyz m X+y'+z M,
1 111 Xyz m, X+y'+z’ M, .
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Maxterms

Majority Detector F F=m3+ms+tmg+m,; = )(3,5,6,7)
F=x’yz + Xy’Z + Xyz’+ Xyz F=(myg+m+my+my) =m'y.m;m,.m\,

F = Mo. Ml.Mz.M4_: H(O, 1, 2,4‘) Product of Sums

X
. . us M
F Xyz Term Designation Y IED—O
4
0 000 Xx+y+z M,
o) 001 Xx+y+z M L v
Y 1 . b\ M,
DR e i, %@W \F
1 011 x+y+z M, j
X
’ ve = M 74HCT11
0 100 X+4y+z M, v T 2
1 101 Xx+4y+z M, . é >
1 110 X+y+z M v
s P E) - L -B»R M4
1 111 x+y+z M, Y pﬁ/
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Maxterms

Majority Detector F F=m3;+mst+tmg+m, = Y(3,5,6,7)
F=x’yz + Xy’Z + Xyz’+ Xyz F=(myg+mi+my+my) =m'y.m';.m,.m’s
F = Mo. Ml.Mz.Msz H(O, 1,2, 5)

: us X
X —T us
y DO \ m3 _L'Y _._ _\--.l-\ \,: Mﬂ
z j ’ F
X . m\ msg x _ b“i M
: >0 j w Y _ _4 ) 1 "
X m rel J/
y \ 6 : . E} M, o
= DO j 7 - 1~ /
x # uz
X |..::.“.‘-1{7 ur
: ) my Y .. T—T}H‘\ M 4
z win l .-id--"'/
Sum of Products Product of Sums
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Maxterms

Even Parity Encoder F,

4 Bit Data : xy z F, F, = xvy'z + xXyz' + xy'zZ' + xyz

S T iieins [C———
F, Xyz Term Designation

o o000 xyz m, Fo= ) (1,2,4,7)

1 001 XY’z m,

1 010 xXyz m, F; =My.M3.M5.M¢g= 1_[(0»3»5;6)

0 011 Xyz m,

1 100 xXy'z m,

o) 101 XY’z m,

0 110 xyz’ m

1 111 XYz m,
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Canonical Forms-Typel

0 0 0 0 0 1
0 1 0 0 1 0
1 0 0 1 0 0
1 1 1 1 1 0
F1=xy F2 =x'y'
X F3
=l
O - Sum of Prod
m I
0 1 0 umao oducts
o 0 F3 = 2(1, 3)
1 1 1
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Canonical Forms-Type?2

0 0 0 0 0 1
0 1 1 0 1 1
1 0 1 1 0 1
1 1 1 1 1 0
F1=x+y F2=x’+y’

x
<

EXEA 2

F3=0U+y).(&x'+y)

Product of Sums

= = O O
= O = O
© = = O
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Examples

EXxpress in minterms: F =y + x'yz’

F=yx+x)z+2z")+x'yz
F=xyz+xyz' +x'yz+x'yz' + x'yz" F=m;+ mg+m;+m,

ElREENETIEN
0 0

<

F=m,+m; +mg+my

F= M,.M,.M,.M,

R, P, R R, O O O O
R R, O O +r +» O
) O kB O Kk O K
o O o o o ~»~ O o
R L, O O +» +r»r O O
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Examples

F=xy+w(y+2z)

Standard Form
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Examples

F=AB+C(D+E)=AB+CD+CE

A —
B—}
A—T
B—1 / C—T N —T\
c D— _/ —
D C—1
E:Dr E—— )
(a) AB + C(D+E) (b) AB + CD + CE
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Thankyou
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