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NAND-NOR Implementations

NAND gate and NOR gates are called Universal gates

Any logic can be implemented using NAND/NOR gates

In CMOS NAND and NOR gates are basic gates

AND gate is realized by using NAND gate with Inverter

OR gate is realized by using NOR gate with Inverter
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NAND-NOR Implementations
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NAND Implementations
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NOR Implementations
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NAND Implementation

Gate         NAND Implementation

A

B

A’

B’

(A’B’)’

= (A’)’ + (B’)’

= A + B
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NAND Implementation

AB + BC
A

B

B

C

Replace each gate by its

corresponding NAND realization
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NAND Implementation

AB + BC
A
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NAND Implementation

NAND gate realization A(CD+B) + BC’
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NAND Implementation

NAND gate realization A(CD+B) + BC’
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NAND Implementation
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NOR Implementation

F = ( A + B ) ( C + D) )
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Example - 1
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Practical Implementation

Pull-up Resistor                              Pull-down Resistor

A

A

B
B
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Practical Implementation TTL Gate
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Design a 7-segment  Decoder

Inputs A,B,C, D (0-9)10 valid inputs & (10-15)10 Don’t Care

Outputs a,b,c,d,e,f

Example - 2
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De-Bouncing Switch 
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Thank you


