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Agenda

• Overview

• Logic Inverter

– Graphical Analysis

– Calculations

– Sample Circuits

– CMOS Advantages

• NOR Gate

• NAND Gate
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Logic Goals

• Complete: Implement all logic functions

• Simple: As few different devices as possible

• Fanout

• Noise Tolerance

• Low Power Consumption

• Small Size

• High Speed
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Logic Functions
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Noise in Logic
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Speed in Logic
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Power in Logic
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Timing in Logic
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Glitch
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CMOS Logic Inverter
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Inverter Operation
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CMOS Inverter Behavior
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Inverter Transition Trajectory
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FET Logic Characteristics
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Output Resistance
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Input Resistance
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FET Logic Equations (1)

Assume

µpWp/Lp = µnWn/Ln
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FET Logic Equations (2)
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FET Logic Equations (3)
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Regions of Operation
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Inverter Power Consumption
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Inverter Speed
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CMOS NAND
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CMOS NOR
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Some Thoughts on Limits
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