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| ntroduction

# Transistors are electronic devices that acts
as an electronically controlled switch in
digital circuits and acts as an electronic
amplifier in analog circuits

# Two basic types of transistors. FET (field
effect transistor) and BJT (bipolar junction
transistor)



MOSFET Structure

# MOSFET (metal-oxide-semiconductor FET) isa
primary type of FET
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MOSFET Operation

#® For current to flow, a channal hasto be formed

® \When alarge voltage is applied to the gate,
electrons in the p-type substrate are attracted to
this voltage

® All such electrons come up and accumulate right
under the gate forming the channel

® Gate voltage controls channel formation, hence
the current in the channel.
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FIGURE 11.6 The operation of an nchannel MOSFET.



Circuit Model




Region of Operation

® Region 1: iIf V<V (V:Isthreshold voltage,
1.e., minimum voltage required to form a
channel), = cut off (no current)

# Region 2. if Vo<V -V, =— Ohmic region
(or linear region)

& Region 3: If V>V, — saturation
region



Output Curves
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Quantity Description

® In the Ohmic region,

I, =K {2(\/68 —V; )Vos _VDSZJ

® |n the saturation region,
|5 = K(Vgs _VT)2

where K Is a device parameter.



MOSFET Applications

# |n digital circuits, enhanced-model
MOSFET acts like a switch, which has a

open or closed status.

hi's corresponds to

Ohmic operating region of MOSFET.

# |n amplifier circuits, MOSFET actsasa
dependent current source controlled by V ...
This corresponds to saturation operating

region of MOSFET.
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The NOT Gate Implementation
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® For (8), Vou=Vops
l.e., low input =) high output

®For(b), v =- ronRLVDD
on T

I, iSvery small, so high input —) low output



	E246: Electronics & Instrumentation
	Plan
	Introduction
	MOSFET Structure
	MOSFET Operation
	Circuit Model
	Region of Operation
	Output Curves
	Quantity Description
	MOSFET Applications
	The NOT Gate Implementation

