Basic Logic Functions
AND OR NOT
Y = AeB = AB Y = A+B Y = A
A—] A
T O AT a e
A B| Y A B| Y A | Y
0 0 0 0 0| 0 0o | 1
0 1| 0 0 1] 1 1| 0
1 0| 0 1 0 1
1 1] 1 1 1| 1
EE for EE
Basic Logic Functions
NAND NOR Exclusive-OR
Y = = AB = A+B = ADB
. % D D
B_
A B Y A B Y A B Y
0 o 1 0 of 1 0 0| 0
0o 1| 1 0 1] 0 0 1| 1
1 0| 1 1 0| 0 1 0| 1
1 1| 0 1 1| 0 1 1] o

EE for EE
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Truth Table
V= A8 + BC + CA

ABC|AB BC CA Y
000]| O 1 0 1
001 O 0 1 1
010]| 0 0 0 0
011/ 0 0 1 1
100/ O 1 0 1
101/ 0 0 0 0
110 1 0 0 1
1111 1 0 0 1

EE for EE
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Truth Table to Equation

Y

A B C Y
000 1 —ABC
001 0
010 1 —ABC
011 0
100 0
101 0
110 1 —ABC
111 1 —ABC

ABC + ABC + ABC + ABC

EE for EE




Circuit to Equation

A AC
B < B+C Y
C— —

——__;)_J B+cjco
D —— cD
Y = AC + (B+C)CD
= AC + BC + CD
EE for EE
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Full Adder Design

Ay B, A By Ay By 0
|| | | ]
ABC A B C; A B C,
C. s C, s C. S
T T L—T7
Sy S, s, 5,

ABZC | C S

0 00 00

001 01

010 o1

011 10

100 01

101 10

110 10

111 11

EE for EE




Full Adder Design

One Solution:

S =
C,=
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EE for EE

Seven Segment
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Display Driver

a el 2

9 ] d

]

]

9 e} 9

o

o

(Y

o
[e]

o
o
o

Q
@
—

M3$10012

P POOOOOOOOoO >

OCOoOPr PP REROOOO w

OCOoOPrPrPOOHH OO [e]

HPORPOKRPROKH ORO o

PRrRrRRHRORROR

HHEHOOHKHKHRERREER

HRrRRHRRHHBHBORR

OCHOHHOHKHRKROR
ocHOHOOOROR
RPRrORHHKHOOOR
PRrRORKRKHKROO |a@
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Boolean Transformations

R RO O
H O R O

© O K K >
o R o K| I

Demorgan’s Theorems:

AB = A+B A+B = AB

NOR NAND

M3510006

EE for EE

Alternate Symbols

NANID NOR

3 - 4 -
Oy Dy
S e

EE for EE




1-0f-8 Selector/Multiplexor
Strobe G 4%
Doiﬁ )7
D2 = D
D3 D F<| %
\r’[W)paJTaS D4 iiED—‘ ::L/ Qutput
D6 ] )
D7 FT' ) |
f D>
Address [: E
Lines B
> SN74151
EE for EE

3-Line to 8-Line Decoder (74LS138)

Inputs Gﬁ

G1
Enable

G2B

Select

Inputs

>
%
>

vV VIV

EE for EE
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