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Abstract:-  

In this article, we are going to learn about MOSFET, it’s the definition Application of MOSFET as a switch, advantages, 

and disadvantages, etc.   MOSFET is known as the metal–oxide–silicon field-effect transistor. The MOSFET is a form of 

insulated-gate field-effect transistor that is created by the controlled oxidation of a semiconductor, often silicon. Because 

the device is available in very small sizes, a MOSFET can be either a core or an integrated circuit, in which case it is 

developed and produced on a single silicon chip. Because of the development of the MOSFET device, the field of 

switching in electronics has undergone a significant transformation. Let us now proceed to a more in-depth examination 

of this topic. 

 

Define MOSFET 

A MOSFET is a four-terminal device with four terminals: the source (S), the gate (G), the drain (D), and the body (B). 

MOSFETs are three-terminal devices, and the body of a MOSFET is connected to the source terminal, creating a device 

similar to a field-effect transistor in appearance. MOSFET is commonly regarded as a type of transistor and is used in 

both analog and digital circuits, depending on the application. 

 

Applications of MOSFET as a switch 

One of the most notable applications of this device is a switch in automatic brightness control in street lights, which is one 

of the most common examples. Nowadays, high-intensity discharge lamps (HIDs) are used in a large number of traffic 

lights, particularly on highways. Utilizing HID bulbs, on the other hand, results in greater energy consumption. Because 

the brightness cannot be adjusted based on the requirements, a switch for the alternative lighting technology, which is 

LED, must be provided for convenience. The use of an LED system will eliminate the drawbacks associated with high-

intensity bulbs. The basic notion behind its development was to employ a microprocessor to directly control the lights on 

highways, which was the primary motivation behind its construction. 

 

Structure of MOSFET 

It is a four-terminal device with terminals for the source (S), drain (D), and gate Terminal (G), as well as the body (B). 

Because the body is commonly attached to the source terminal, the number of available terminals is reduced to three. A 

channel through which charge carriers pass is made wider or narrower depending on the situation (electrons or holes). 

The charge carriers enter the channel at the source and exit the channel at the drain, in that order. The width of the channel 

is controlled by the voltage applied to an electrode known as the gate, which is placed between the source and drain of the 

transistor. It is protected from the channel by a very thin coating of metal oxide in the vicinity of it. A metal-insulator-

semiconductor field-effect transistor, sometimes known as a MISFET, is a phrase that is almost synonymous with the term 

metal-oxide-semiconductor field-effect transistor. Another name for the insulated-gate field-effect transistor is the IGFET 

(insulated-gate field-effect transistor). 

 

Power MOSFETs are a type of semiconductor device that emerged from the MOS integrated circuit. Initial attempts to 

build high voltage MOSFETs were made by modifying lateral MOSFETs in order to boost their voltage blocking capacity. 

The resulting technology was dubbed lateral double diffused MOS (lateral double diffused MOS) (DMOS). However, it 

was quickly discovered that using a vertically oriented construction might result in far higher breakdown voltage and 

current ratings than using a horizontally oriented structure. Almost all Power MOSFET manufacturers have since adopted 

the vertical DMOS (VDMOS) structure as a result of this development. VDMOS technology is used to create a power 

MOSFET with a vertically oriented three-layer structure that alternates between p type and n type semiconductors. A vast 

number of cells are connected in parallel in order to produce a full piece of equipment or apparatus. 

 

Advantages of MOSFET 

1.MOSFETs have a much faster-switching speed than other types of transistors, such as BJTs. 

1. MOSFETs are capable of handling a considerable amount of current, but not as much as SCRs and IGBTs. 

2. MOSFETs can handle higher temperatures. 
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3. Because of the extremely minimal voltage drop that occurs in MOSFETs, they have extremely high switching 

efficiency. 

4. The input impedance of a MOSFET is extremely high, which helps to boost its efficiency. 

5. Another significant advantage of MOSFETs is that they are voltage-regulated devices, which aid in the reduction of 

loss and the enhancement of efficiency. 

6. Because it can withstand more heat, the MOSFET has a very low likelihood of experiencing thermal runaway. 

7. Due to the fact that the MOSFET is a unipolar device, it produces no noise. 

8. Compared to other transistors, the MOSFET has an extremely low power loss. 

 

Types of MOSFET 

As a result of their almost infinite input impedance, MOSFETs are particularly helpful in amplifiers because they allow 

the amplifier to capture nearly all of the incoming signal. When compared to bipolar transistors, the fundamental advantage 

of this type of transistor is that it takes almost no input current to control the load current. The following are the numerous 

varieties of MOSFETs available: 

Transistor with Depletion Type: To turn the device “OFF,” the transistor requires the Gate-Source voltage (VGS). The 

depletion-mode MOSFET is analogous to a “Normally Closed” switch in its operation. 

The transistor requires a Gate-Source voltage (VGS) to be applied in order to turn the device “ON.” The enhancement-

mode MOSFET is analogous to a “Normally Open” switch in its operation. introduced in the low  resistance circuit and 

output is taken from the high resistance circuit. Therefore, a transistor transfers a signal from a low resistance to high 

resistance. The prefix ‘trans’ means the signal 

transfer property of the device while ‘resistor classifies 
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