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Logic Gates

Prior to class video lecture

Table 1: Definitions for discrete Logic

ue False
1e Logic False = 0
In Circuits True is often = S volts In Circuits False is = 0 volts
H igh
Logic Gates :
| ME430 Mechatronics
Panel 3 el 4
AND Gate:
A B A-B
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Logic Gates

Panel 5 Panel 6
X 5 E OR Gate: Inverter (NOT gate):
0 1 L
1 0 1
1 1
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5 6
Panel 7 Panel 8

Example: Complete the truth

Most importance: ~ NOT

Least importance: OR

table for the Logical Expression:

X+Y-Z

X Y Z Y Y-z X+Y-2) | x+v.7
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

Most importance: ~ NOT

AND

Least importance: OR

Example: Complete the truth table for the Logical Expression:  X+Y-Z

X Y Z ¥ Y.z X+«Y-Z) | X+v.2
0 0 0

0 0 1

0 1 0

0 1 1

1 0 0

1 0 1

1 1 0

1 1 1 . @
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Panel 9 Panel 10

The two ways we'll play with Logic Gates:

Let's go play with Multimedia Logic

1. Simulation - Using Multimedia Logic (MML)
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2. Hardware - Using the 74_## Discrete Logic DIP Chips
DIP
5 10
Panel 11 Panel 12
Digital IC chips:
Up il nonw, we've been talking abot these logic gates B
asusefill but vague mathematical or logical sbstractions. Fl FI Fl F] Fl F] Fl Fl Fl FI Fl I_“l FI ° smm —— SMslm
3 Ve , ,
ALS!
I_@J I-Dp-' LDol I.D)J ' QUADRUPLE z-m PUT | posmu . D GA'[S

Same ofthe commenly evailable loge chipsindude £

7400 Quad 2-Input NAND Gate ) ) s gy e et —

7402 Cuad 2-Ioput NOR Gate 1 Gortrs L

7404 Hex lavarter (0T Gate) ""“‘ o v

7408 Quad 2-Input AND Gate I

410 Trigle Hinpet NAND Gate T U U OO ‘i-l‘“? ono bl Toxas nstrummons Qusity snd

JAIL Trigle Tlnpet AND Gate INENEININENONE T

7420 Dusl 4-Input NAND Gate U U Ll Ll U |—I Ll description

7421 Dul 4 Iput AND Gabs 7400 Quad 2 Input NAND 7404 Hex Inverter m«::uta\mn fourindpandont 2nput

7430 8 Toput HAND Gate c aracterized for operation over the full milita

7432 Qued 2-Ioput OR Oate i u..“.nu:" e c.:via-c‘m"

7442 ECD to Decimd 4 10 10 Line D eeodk 5 = SN7408, SN7ALSO8 snd Shisos e

7446 BCDto7 ;:;n!m D!EDd:/EDn:: - IFI M |EI N M I_I FI Fl I:I [q N FI I_I M e characterized for operation from 0% 0°C.

7454 4w de AND-OR-lrrvest Grate vee vee Go visit PO AL (e )

7473 Dudl J-K Flip-Flops with Clear Cmp

7474 Dusal D Flip-Flop with Clear and Preset A ¥

7426 Quad 2-Input DR Gate ) ) course A

7489 64 bit ReadWkite Memories i FE

7490 Decade Courters website

7491 B.kitStift Registers o

7493 4-kit Binary Courters i

74132 3 108 Line Diecoder/Mtiploxer

DIP

UEHOOMWTO

7421 Dual 4 Input AND

7432 Quad2 Input OR

e e e ¢ ot o 1 o e e
e s
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Panel 13

Panel 14

‘SNS408, SN5ALS08, SNSAS08
SN7408, SNTALS08, SE
QUADRUPLE 2-INPL
v A

N74508
UT POSITIVE-AND GATES

schematics (sach gate)

Texas
_INSTRUMENTS

13

SN5408, SNSALS08, SN54S08
SN7408, SN74LS08, SN74508
QUADRUPLE ZHPUFOSTIVE AOCATES

TEXAS
_ INSTRUMENTS.
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Logic Gates
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