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LECTURE 3
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Inside the Digital Gates

3



The Digital Abstraction
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Combinational Elements
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If we use combination of simple gates



How to build a digital gate 
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The switch is normally off and behaves like an open circuit. When 

pressure is applied to the switch, it closes and behaves like a wire 

and conducts current.

Accordingly, the switch can be modeled as the three-terminal 

device 



How to build a digital gate 
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When the control terminal has a 

TRUE or a logical 1 signal on it, 

the input is connected to the 

output through a short circuit.

Otherwise, there is an open

circuit between the input and 

the output.



v-i Characteristis of the Switch
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Logic Functions using Switches
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Using Three Terminal Switch Device
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Behavior of this Basic Circuit 
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NOT Gate



NAND Gate
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NOR Gate
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The MOSFET Device
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Similar to switch



The MOSFET Device (S model)
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MOSFET Device on Scope
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Consider two cases



A MOSFET Inverter
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Input – Output Voltage Relation
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An Inverter Design (Consider Static Discipline)
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An Inverter Design (Consider Static Discipline)
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An Inverter Design (Consider Static Discipline)
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An Inverter Design (Consider Static Discipline)
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Switch-Resistor (SR) Model – More Accurate
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SR Model of MOSFET
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Using SR Model - Inverter
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when the input is low, 

the MOSFET is off, and

the output is raised to a 

high value 

when the input vIN is high (and above the 

threshold VT), the MOSFET is on and 

displays a resistance RON between its D 

and S terminals, thereby pulling the output 

voltage lower 



Using SR Model - Inverter
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Static Discipline Criteria
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When the RL/RON ratio is 10.



Static Power – NAND Gate Example
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