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AND is denoted by a dot (-).

OR is denoted by a plus (+).

NOT is denoted by an overbar ( ), a single quote mark (') after,
or (~) before the variable.

Examples:
Y=A.B isread “Y is equal to A AND B.”
Y=A+B isread “Yis equaltox ORYy.”

Y=A is read “Y is equal to NOT A.”
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Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”, McGraw-Hill, 2011.
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Boolean Algebra Laws and Identities

OR AND

NOT

A+0=A
A+1=1
A+A=A
A+A=1
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A=A

(double inversion)

Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”, McGraw-Hill, 2011.
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F=E-C
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Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”, McGraw-Hill, 2011.
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Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”, McGraw-Hill, 2011.
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A+(B-C) = (A+B)-(A+C) A-B
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(A+B)+C =A+(B+0)

A+(A-B) = A (A-B)-C=A-(B-C)
A-(A+B) = A
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Histand, M.B., Alciatore, D.G., “Introduction to Mechatronics and Measurement Systems”, McGraw-Hill, 2011.
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integrated circult

connection pin

dual-in-line package

TTL vs CMOS

Quad NAND gate Quad NOR gate Quad AND gate
TTL 00 TTL suffix = 02 TTL suffix = 08

Standard TLL (74)

Low-power TTL (74L)
Schottky TTL (74S)
Low-power Schottky TTL (74LS)
Advanced Schottky (74AS)
Advaned low-power Schottky (74ALS)

Bipolar Logic Family

Logic Families
Standard CMOS (4000)

High-speed CMOS (74HC)
Complementary MOSFET )/ High-speed CMOS compatibile TTL (74HCT)
\ Advanced CMOS (74AC)
Advanced CMOS compatbile TTL (74ACT)

Quad OR gate Quad XOR gate
TTL suffix = 32 TTL suffix = 86

http://www.cybermike.net/reference/liec_book/Digital/DIGI_3.html| http://www.instructables.com/id/Level-Shifting-Between-TTL-and-CMOS/
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The NAND gate and the NOR gate can be said to be universal gates since
combinations of them can be used to accomplish any of the basic operations and can
thus produce an inverter, an OR gate or an AND gate. The non-inverting gates do not

have this versatility since they can't produce an invert.

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/nand.html#c2
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7400 two-input NAND gate

Vee=+5V
(o}

Input A
Input B
Output = AB

1=3.4V (typically)
0=0.2V (typically)

Multiemitter Control Totem-pole
input output

www.engr.panam.edu/~kuangw/courses/cmpe3403

Inverter, or NOT gate

Input 4‘>07 Output

Transistor in saturation Transistor in cutoff

"high"input = "low" output "low" input — "high" output

0V ="low" logic level (0)
5V ="high" logic level (1)

0V ="low" logic level (0)
5V ="high" logic level (1)

http://www.cybermike.net/reference/liec_book/Digital/DIGI_3.html|
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TTL NAND gate CMOS NAND gate
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7400 two-input NAND gate
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A=5V—¢
B=5V—] Q
(OFF)

www.engr.panam.edu/~kuangw/courses/cmpe3403

(B-to-C forward
biased) '
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D, Next gates

Output
0.3V

Y To input of
| 04 following gates

(ON)

A

(b)

Boolean expression
(A + B)C

— | AND (A + B)C
CADO_C

A+B AND (A + B)C
© NANM NANI})—

NAN%—

INVERT

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/nand.html
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7400 two-input NAND gate

Vee=+5V
B 3 130 Q
2 4kQ 13 1.6kQ
I’; Q3
S| T = (ON) EAEoREaaEs =
N EXY7\ [ it Nexi gaies
. 0, (OFF) ! Dy 0
B=0V . 0 . utput

To input of
0, following gates
(OFF)

(a)

www.engr.panam.edu/~kuangw/courses/cmpe3403
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http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/nand.html
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Seven Segment: 5030 Jlo Gy Jogu
Decimal Input _ Outl)ut _ 1 0 1 1 -
a digit D CG B A a b i d e f z 1 0 1 R 1
— 0 0 o 0o o o 0o 0o o0 0 o0 1 2 -
fI Ib 1 0 o o0 1 it 0o o 1 1 1 1 1 0 = 1
2 0 o 1 o0 0o 0o 1 0 0 1 o0
— 3 o o 1 1 o o o 0o 1 1 o0 3 0 0 - - “
g 4 0 1 0 0 1 0 0 1 1 0 0
e c 5 0 1 0 1 o 1 0o 0o 1 0 o
6 0 1 1 o 1t 1 0 0 0 0 0
T T 0 111 o o o 1 1 1 1 _ _ _ _ _
8 1t 0o o o o 0o 0o 0o 0o 0 o0 y=(C.D).A+(C.D).A+ (C.D)B=(C.D).A+(C.D).(A+B)
9 1 o o0 1 0 0o 0 0 1 0 0

7447 BCD-to-seven-segment decoder
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