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* Complementary CMOS logic gate

Complementary CMOS

— nMOS pull-down network

— pMOS pull-up network
— Also called static CMOS
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CMOS NAND Gate
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CMOS NOR Gate
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Tristates

» Tristate buffer produces Z when not enabled
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Tristate Inverter

* Tristate inverter produces restored output

— Violates conduction complement rule

— Because we want a Z output
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* Dynamic Power

e Static Power

e Short-Circuit Power *




Power

P = PswitcH + PsnorT + PLEAK

Pswitch = C- Vpp~-f- A

b
TPSHORT:E(VDD—ZVT)3-f-A-t

Pieak = Vob - (Isus + leaTte + Lunction + lipL)

C : total switched capacitance Vpp : high voltage

f : switching frequency A : switching activity
b : MOS transistor gain V7 : threshold voltage
t . rise/fall time of inputs

t PsHorT usually < 10% of PswitcH

Smaller as Vpp — V7t
A < 0.5 for combinational nodes, 1 for clocked nodes.



Diode

P-type N-type
material material

— —_— P-N junction representation

— Depletion region

Anode Cathode

Schematic symbaol
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Diode
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