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K-Map Don't Care

iClicker

How many minimum number of bits do we need to identify 6 types
of bagels uniquely?

A2
B 3
C4
D6
E 64
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K-Map Don't Care

Truth Table

What's your favorite ?

Bagels

F(A, B, C)

Plain
Everything
Sesame
Cinnamon
Raisin
Jalapeno-Cheddar
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K-Map Don't Care

Truth Table

Bagels A B|C|FA,B,CQ
Plain 0(0]|O0 0
Everything 0|01 0
Sesame 0(1]0 0
Cinnamon 0|11 1
Raisin 11010 0
Jalapeno-Cheddar | 1 | 0 | 1 1
11110 ?
111 ?
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K-Map Don't Care

Truth Table

c A'B' A'B AB AB'
mo m2 mé m4

C'l o 0 0 0

A’ BC

+ AB’C
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K-Map Don't Care

Truth Table

c A'B' A'B AB AB'

mo m2 6 m4
c' 0 0 1 0

AB

+ BC + AC
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K-Map Don't Care

Truth Table

Bagels A B|C|FA,B,CQ
Plain 0(0]|O0 0
Everything 0|01 0
Sesame 0(1]0 0
Cinnamon 0|11 1
Raisin 11010 0
Jalapeno-Cheddar | 1 | 0 | 1 1
11110 X
111 X
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K-Map Don't Care

Truth Table

A'B' A'B AB AB'
m0 m2 mé6 m4
0 0 X 0
ml 3 7 m5
0 1 T X 1 ’

AC
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K-Map Don't Care

K-Map: 3 variables

F(A, B, C) = ml, m3, m4, m5 and
don’t care = m0, m7
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K-Map Don't Care

K-Map: 3 variables

F(A, B, C) = ml, m3, m4, mb and
don't care = m0, m7

B
C A'B' A'B AB A B'
mO0 m2 m6 m4
C X 0 0 1
m1l m3 m7 m5
C 1 1 X 1
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K-Map Don't Care

K-Map: 3 variables

F(A, B, C) = m1, m3, m4, m5 and
don’t care = m0, m7

B
c A'B' A'B AB AB'

mo m2 m6 n4

c' X 0 0 1
1 m3 m7 n5
C T 1 1 X 1

F(A, B, C) =B’ + C
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K-Map Don't Care

K-Map: 3 variables

F(A, B, C) = m4, m5, m6, m7 and
don’t care = m0, m?2
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K-Map Don't Care

K-Map: 3 variables

F(A, B, C) = m4, m5, m6, m7 and
don’t care = m0, m?2

B
C A'B' A'B AB A B'
mO m2 m6 m4
C' X X 1 1
ml m3 m7 m5
c 0 0 1 1
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K-Map Don't Care

K-Map: 3 variables

F(A, B, C) = m4, m5, m6, m7 and
don’t care = m0, m?2

B
c A'B" A'B AB A B'

mO0 m2 6 m4
c' X X 1 1

m1l m3 7 m5
C 0 0 1 1

F(A, B, C) = A
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K-Map Don't Care

iClicker

F(A, B, C) = m3, m7
Don't care = m5, mb6

B
C A'B' A'B AB A B'
mO m2 m6 m4
c' 0 0 X 0
ml m3 m7 m5
C 0 1 1 X
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K-Map Don't Care

K-Map: 4 variables

F(A, B, C, D) = m2, m4, m6, m8, m11l, m12, m13, m15
Don't care = m0, m9, m10
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K-Map Don't Care

K-Map: 4 variables

F(A, B, C, D) = m2, m4, m6, m8, m11l, m12, m13, m15
Don't care = m0, m9, m10

AB
cDh A'B' A'B AB AB'

m0 m4 m12 m8

c'D' X 1 1 1
ml m5 mil3 m9

CD 0 0 1 X
m3 m7 m1l5 mill

CD 0 0 1 1
m2 mé ml4 m10

CD' 1 1 0 X
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K-Map Don't Care

K-Map: 4 variables

F(A, B, C, D) = m2, m4, m6, m8, m11l, m12, m13, m15
Don't care = m0, m9, m10

AB
cD A'B' A'B AB AB'
0 ma—[{miz ms
c'D' X 1 ‘ 1 1
ml m5 ni3  [m9 )
CD 0 0 1 X
m3 m7 mi5 mil
CD 0 0 1 1
|
m mil4 m10
CD' 1 1 0 X

F(A, B, C, D) = A’D’> + AD + C’D’
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K-Map Don't Care

iClicker

F(A, B, C, D) = m0, m1, m2, m3, m5, m12, m13, m14
Don't care = m4, m8, m9, m10, m15

AB
CcD A'B' A'B AB AB'
m0 m4 mil2 m8
C'D' 1 X 1 X
mil m5 mi3 m9
C'D 1 1 1 X
m3 m7 m15 mil1
CD 1 0 X 0
m2 m6 mil4 m10
CcD' 1 0 1 X
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Encoder-Decoder

Decoder

m A decoder recognizes
which encoded value is the

input to the circuit
’ s (R el
m Input: n [(o®—" o
P . on . ——@0z0]
m Output: 2 Decoder

m One of the 27 outputs is
asserted, based on which
encoded value is input.
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Encoder-Decoder

Decoder

=
S
N
S
S

= = O O

= O = O
= O O O
o~ OO

[N e o]
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Encoder-Decoder

Decoder
A A
B A' A B A A
mo m2 mo m2
B 1 0 Bl o 1
mi m3 ml m3
B| o 0 Bl o 0
— — !yl — — /
A A
B A' A B A' A
mo m2 mo m2
B'l o 0 B'l 0 0
m1 m3 ml m3
B 1 0 B 0 1
O = A’B = /{/0 O3 = AB = KLl
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Encoder-Decoder

Decoder




Encoder-Decoder

Encoder

m Input: 2"
m Output: n

3
12
n
10

Encoder
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Encoder

mi m5 mi3 m9
CD| 1 0 0 0
mfi— m7 mi5 mil
CD| o 0 0 0
mé mi4 m10
V =AB'C'D' +
A'BC'D" +

A'B'CD'+ A'B'C'D

BIILS + 15 b1 1 +
BRI+ 1151 1o

Encoder-Decoder

cp\_ AB' AB AB  AB'
mo 1. m;
cD'| x 1 X 1
m1 5 13 m9
cp| o X X X
m3 7 15 mil
cb| x X X X
m2 6 14 m10
cD'| o X X X
B+ b

cb\_ AB' AB AB  AB'
mo m4 48 P 131 S

CD'| X 0 X 1

mi1 m5 13 m9

cp| o X X X

3 m 15 mil

cb r X X X X

2 mé 14 m10

co'|| 1 X X X




Encoder-Decoder

Encoder

e ulew
[0 @ I (>°
>

12:0 @ |
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Encoder-Decoder

Priority Encoder

m Piority Encoder acts like an
encoder, but there is a
priority established to
handle more than one

input being asserted
3 v
m Input: 2" [EO®——. o —@o
o®—,
m Output: n
p Encoder

m One or more of the 2"
inputs is asserted, highest
priority value is encoded

m Priority Order:
/3 >h>h > Io
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Priority Encoder
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Priority Encoder
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Priority Encoder
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Priority Encoder

Expression and Circuit: Quiz !
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Multiplexer

Q. Yan

A multiplexer is used to
select one input (out of
several inputs) to be the
circuit output

Input: 27

Selection input: n
Output: 1

The n selection bits
determine which of the 2"

data inputs is routed to the
output

(B0 ®

Multiplexer-Demultiplexer

o®—
(100 ®—

o1

Multplxr

[S0:0 @
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Multiplexer-Demultiplexer

2-to-1 Multiplexer

S|hib|O
00|00
0j]0|1]|1
S0 0(1]0/0
01| /o 01|11
1| h 110(0]|O0
110j1]0
111,01
111111
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Multiplexer-Demultiplexer

2-to-1 Multiplexer

S|\h|kL|O
0j]0|0] O h

| S"]‘ S‘|1 S|1 S|1'
0 O ]' 1 ° mo0 m2 6 m4
0|1(0]O0 L'l o 0 r 1 0
o111

1 m3 7 m5

110]07}0 Ior 1 1 ‘“ 1 0
10|10
1101

Sl S
11111 1+ 5%
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Multiplexer-Demultiplexer

2-to-1 Multiplexer

S

10: 0 @

.
Il:1
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4-to-1 Multiplexer

Multiplexer-Demultiplexer

Q. Yan

S S |0
00|l
0 1|h
10|k
11|k
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Multiplexer-Demultiplexer

4-to-1 Multiplexer

6-inputs, so the characteristic table will
contain 2° = 64 entries
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Multiplexer-Demultiplexer

4-to-1 Multiplexer
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Multiplexer-Demultiplexer

Demultiplexer
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