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TTL vs CMOS

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)

http://www.instructables.com/id/Level-Shifting-Between-TTL-and-CMOS/
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Quad NAND gate Quad NOR gate Quad AND gate
TTL suffix = 00 TTL suffix = 02 TTL suffix = 08
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Quad OR gate Quad XOR gate
TTL suffix = 32 TTL suffix = 86
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http://www.cybermike.net/reference/liec_book/Digital/DIGI_3.html
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Inverter, or NOT gate

Input {>C Output

Transistor in saturation Transistor in cutoff
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nhighn input —T_ ulown Output lllowu inpUt _T_‘ uhighn OUtpUt
0V ="low" logic level (0) 0V ="low" logic level (0)
5V = "high" logic level (1) 5V ="high" logic level (1)

http://www.cybermike.net/reference/liec_book/Digital/DIGI_3.html
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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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TTL NAND gate CMOS NAND gate
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7400 two-input NAND gate

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



7400 two-input NAND gate
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http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/nand.html
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— | AND (A + B)C
C {>c>L

INVERT

http://hyperphysics.phy-astr.gsu.edu/hbase/electronic/nand.html
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Y=(A-D)+(A+B)-C

A+B+C+---=A-B.C---. A+B+C+.---=A-B-C---.

ABC - - =A+B+C+--- A-B-C--.-=A+B+C+--.
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7404 - Hex inverters
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y=(C.D).A+(C.D).A+(C.D)B=(C.D).A+(C.D).(A+ B)
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