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NMOS Structure

» Gate (Metal -> Polysilicon)

¢ Insulator (Oxide -> Silicon dioxide)
» Substrate (Semiconductor :Si, SiGe)
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NMOS Operations
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[Adapted from Fundamentals of Digital Logic by Brown & Vranesicu]



PMOS structure & operations
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N-SWITCH
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Switeh Characteristics

\ Input Output
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[Adapted from Principles of CMOS VLSI Design by Weste & Eshraghian]



CMOS
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CMOS Logic Gates
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Required Conditions

e NAND:
> PUN : consider f =1 (1.e., f= (x; x,)’) when x, =0
or x, = 0, thus inputs x,, x, “in parallel”
> PDN : consider f=0 (1.e., f'= x; x,) when x; = 1
and x, = 1, thus x;, x, “in series”
* NOR: the opposite to NAND
> PUN : consider f =1 (1.e., f= (x;+x,)’) when both
x; = 0 and x, = 0, thus inputs x,, x, “in series”
> PDN : consider f=0 (1.e., f'= x; +x,) when x, =1
or x, =1, thus x,, x, “in parallel”

» Note that AND -> “series”, OR -> “parallel”.



CMOS Circuits
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Stick Diagram & Layout
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CMOS Inverter Layout
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4-Input NAND Gate
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