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Field Effect Transistor (FET) 

 

1. INTRODUCTION 

The field-effect transistor (FET) is a three-terminal device used for a variety of applications that 

match, to a large extent, those of the BJT transistor. Although there are important differences 

between the two types of devices, there are also many similarities, which will be pointed out in 

the sections to follow. The primary difference between the two types of transistors is the fact 

that: The BJT transistor is a current-controlled device as depicted in Fig. 6.1, whereas the JFET 

transistor is a voltage-controlled device as shown in Fig. 6.1b. 
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2. CONSTRUCTION AND CHARACTERISTICS OF JFETs 

1-the JFET (junction field-effect transistor ) is a three-terminal device with one terminal capable 

of controlling the current between the other two 

2-the major part of the structure is the n -type material, which forms the channel between the 

embedded layers of p -type material 

3-the drain and the source are connected to the ends of the n -type channel and the gate to the 

two layers of p -type material 
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for the JFET transistor can defined the following 

1-The input circuit ( gate to source) of a Jfet is reverse bias, that means the device has high input 

impedance 

2-the drain is so biased with respect to the source , ID flows from source to drain 

3- in all Jfet ID=IS 

When 

 

 

The current ID will establish the voltage levels through the channel the greater the applied 

reverse bias in p type material , the wider is the depletion region. 
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The resulting saturation level for ID has been reduced and in fact will continue to decrease as 

VGS is made more and more negative and a pinch-off voltage continues to drop as VGS 

becomes more and more negative and the device has been (Turned Off) In summary: 

 

The level of VGS that results in ID = 0 mA is defined by VGS =VP, with VP being a negative 

voltage for n channel devices and a positive voltage for p-channel JFETs. 
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Voltage-Controlled Resistor 

The region to the left of the pinch-off locus of Fig. 6.11 is referred to as the ohmic or voltage-

controlled resistance region. possibly for an automatic gain control system whose resistance is 

controlled by the applied gate-to-source voltage 
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6.3 TRANSFER CHARACTERISTICS 

The relationship between I D and V GS is defined by Shockley’s equation 
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4.6 DEPLETION-TYPE MOSFET 

As noted in the introduction, there are three types of FETs: JFETs, MOSFETs, and MESFETs. 

MOSFETs are further broken down into depletion type and enhancement type. The terms 

depletion and enhancement define their basic mode of operation; the name MOSFET stands for 

metal –oxide– semiconductor field -effect transistor 

Basic Construction 

1-A slab of p -type material is formed from a silicon base and is referred to as the substrate. 

2- In some cases the substrate is internally connected to the source terminal 

3-The source and drain terminals are connected through metallic contacts to n -doped regions 

linked by an n -channel as shown in the figure 

4-The gate is also connected to a metal contact surface but remains insulated from the n -channel 

by a very thin silicon dioxide (SiO2) layer. SiO2 is a type of insulator referred to as a dielectric 

There is no direct electrical connection between the gate terminal and the 
channel of a MOSFET 
It is the insulating layer of SiO2 in the MOSFET construction that accounts 
for the very desirable high input impedance of the device. 
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In Fig. 6.27, VGS is set at a negative voltage such as -1 V. The negative potential at the gate will 

tend to pressure electrons toward the p -type substrate (like charges repel) and attract holes from 

the p -type substrate (opposite charges attract) as shown in Fig. 6.27. Depending on the 

magnitude of the negative bias established by VGS, The resulting level of drain current is 

therefore reduced with increasing negative bias for VGS 
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