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Important rules

e NFET’s pull down, PFET’s pull up
e Pull up and pull down NOT at the same time
e Output always connected to VDD or GND

|
<

1 X~DO—D X — D D

—_O

0 X (d)
n (b) 4



NAND Gate
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NAND Gate
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e Three inputs
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NOR Gate
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Multiplexer
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Gate Construction

 Truth table method
« Complementary structures
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Truth table method
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Truth table method
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 Disadvantage: n inputs -> 8" entries. 8 x n FETs
e We need inverters to generate X and?



Truth table method

e NAND gate
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Complementary structures

e Build the PUP from the PDN or viceversa

e Replace
— PMOS with NMOS (and viceversa)

— Parallel branches with series branches (and viceversa)

e Signals going to inputs: unchanged



Complementary structures

 Example
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Complementary structures
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Boolean equation method (l)

* Any network equivalent to a single FET + Boolean
expression
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Boolean equation method (ll)

* Any network equivalent to a single FET + Boolean
expression
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Boolean equation method (l)

e Reduction
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e ExXpansion
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Boolean equation method (Il)

 Example
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