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CMOS INVERTER
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The Ideal Gate
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DC Operation: 
Voltage Transfer Characteristic
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CMOS Inverter VTC
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Mapping between analog and digital signals
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Definition of Noise Margins

NMH = VOH - VIH (High input)

NML = VOL - VIL    (Low input)
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Fan-in and Fan-out
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The CMOS Inverter: 
A First Glance
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Delay Definitions
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CMOS Inverters
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Switch Model of CMOS Transistor
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CMOS Inverter: Steady State Response
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CMOS Inverter: Transient Response
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CMOS Inverter Propagation Delay
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Dynamic Behavior of MOS Transistor
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The Gate Capacitance
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Average Gate Capacitance

Most important regions in digital design: saturation and cut-off

Different distributions of gate capacitance for varying
operating conditions
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Diffusion Capacitance
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Junction Capacitance
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Linearizing the Junction Capacitance

Replace non-linear capacitance by
large-signal equivalent linear capacitance

which displaces equal charge 
over voltage swing of interest
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The Miller Effect
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“A capacitor experiencing identical but opposite voltage swings 
at both its terminals can be replaced by a capacitor to ground, 
whose value is two times the original value.”
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Computing the Capacitances
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Computing the Capacitances

Digital Integrated Circuits © Prentice Hall 1995InverterInverter

Capacitances: Typical values


