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Logic Gates (1)

* Families of Logic Gates

Based on BIT

Based on MOSFET

CMOS

Complementary metal—
oxide—semiconductor
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Logic Gates (2)

* Transistor-Transistor-Logic
— TTL circuits operate with 5V supply power
— H and L are defined as voltage ranges
— Input and output ranges differ

TTL Signal _|Input ___|Output _

L ov..08v 0V..04V
H 2V..5V 24V.5V
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Logic Gates (3)

* Transistor-Transistor-Logic (continued)
— Signal levels
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Logic Gates (4)

* Transistor-Transistor-Logic (finished)
— TTL gates are found in the 7400 series

7408 AND 4 7400 NAND 4

7411 AND 3 3 7410 NAND 3 3
7421 AND 2 4 7420 NAND 2 4
7432 OR 4 2 7402 NOR 4 2
7404 NOT 6 1 7427 NOR 3 3
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CMOS Logic Gates

Logic Gates (5)

— Signal levels
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Logic Gates (6)

e CMOS LOgiC Gates (continued)

— CMOS gates are found in the 4000 series
-mm-mmm

4081 AND 4 4011 NAND 4 2
4073 AND 3 3 4023 NAND 3 3
4082 AND 2 4 4012 NAND 2 4
4071 OR 4 2 4001 NOR 4 2
4049 NOT 6 1 4025 NOR 3 3

— There are also CMOS version of the TTL gates
e 74HC00: CMOS compatible voltage levels
e« 74HCTOO0: TTL compatible voltage levels
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Logic Gates (7)

e 7404: Hex inverter
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Functional Diagram

1Ad 1 U14:|vcc
1Y d 2 13P6A
2Ad3 < 12pey
2Y g 4 g 11P5A
3Ad5 IN 10P5Y
3Yde 9 P 4A
GNDQ 7 8 b ay
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e 7408: Quad 2-input AND gate
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Functional Diagram

1AQ 1 U14:IVCC
1B 2 13P 4B
1Yyg3 00 12p4A
2AQ 4 g 11P4Y
2B05 I~ 10pP3B
2YQe 9 Pp3A
GNDQ 7 8p3yY

Pin Configuration
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Logic Gates (9)

e 7432: Quad 2-input OR gate
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Functional Diagram

1Ad 1 14pvee
18d 2 13b 4B
1vd3 N 12phaa
oad 4 %’.’ 11p ay
285 I~ 10p3B
vyd 6 9h3A
GNDG 7 3 b3y

Pin Configuration
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Logic Gates (10)

e 7486: Quad 2-input XOR gate
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Functional Diagram Pin Configuration Internal View



